>

Industria y Comercio ~

SUPERINTENDENCIA
Delegatura de Propiedad Industrial N
Divisién de Nuevas Creaciones

SORNCITUD

PATENTE DE INVENCION ¥

e D412 72

54 TWULO COMPUESTOS DE AMIDA DE ACIDO 3-AMINO-TIENO/2,3=b/PIRIDINO-2-
-

CARBOXILICO SUSTITUIDO Y PROCEDIMIENTOS PARA PREPARARLOS Y

! SUs USOs

-\_/" - )
s1. CLASIFICACION INTERNACIONAL _A6/[31/38 ; A6LKS /435
A6iP29/00.

. SOLICITANTE BOEERINGER INGELHETM PHARMACEUTIGALS, INC.,

DOMICILIO Ridgef ield, Connecticut, Estados Unidos de AmErica,

7s. APODERADQ___ ®1Li0 FamamRo

C.C. 438,019 de Usaquén,

2 BOGOTA, D.C., 29 [12[200 4.

(FORMA P-10)

&



CAVELIER ABOGADOS COLO 07612-841-007-3 PRP/ID-000238

(

Industria y Comercio

PETITORIO 4

SUPERTNDOSTRIN ¥ CORBLI)
Radicacion + $4129793 SeGegeee !

Folios: 342

SUPERINTENDENCIA FHIMJEM-HMIﬁll 5n

Tranite @ 0U PCI-PATENT 39
Bependencia: 2029 BIVISION D5 mf?m'n?m&l RESEHTAC

FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT
ENTRADA EN FASE NACIONAL
SOLICITUD DE:
@ Xl Patente de Invencién. [ Patente de Modelo de Utilidad.
[] Capltulo I. X Capltulo II.
@ Nombre: BOEHRINGER INGELHEIM
PHARMACEUTICALS, INC
SOLICITANTE sociedad constituida y existente bajo las lDENTIFICACION
(1) msﬁ e Delaware, Estados Unidos de| ¢ O NIT O
Direccion: 800 Ridgebury Road, CE. O oro [
P.O. Box 368, Rldgeﬁeld. Cual
Connecticut 06877-0368, EE—
Estados Unidos de América Nuimero
Domicilio: Ridgefield, Connecticut,
Estados Unidos de América
IDENTIFICACION
Nombre: EMILIO FERRERO X =
REPRESENTANTE | Direccion: Carrera 4*. No. 72-35 c.c. NIT
APODERADO |Teléfono: 347 36 11
Fax: - 21186 50 CE. = Otro O
E-mail: clentes@camyp.com. Cual __
Domicilio: ~ Bogota, Colombie. Nomero 438019 T.P31.929

O,

(72)

INVENTOR (ES) Inc., 900 Ridgebury Road,

2. Zhidong CHEN
Boehringer Ingelheim Pharmaceuticals,
Inc., 800 Ridgebury Road,
P.O. Box 368, Ridgefisid,

1. Charles L. CYWIN
Boehringer Ingelheim Pharmaceuticals,

P.O. Box 368, Ridgefield,

i Connecticut 06877-0368
Connecticut 06877-0368, . 4
Estados Unidos de América Estadog Unidos de América
4. Roman Wolfgang FLECK
> goém:LE:NEJGH Boehringer Ingelheim Pharmaceuticals,
Dambu N ' Inc., 500 Ridgebury Road,
cgnnec?f : P.O. Box 368, Ridgefield,
cut 06810, :
Estados Unidos de América Connecticut 06877-0368,
Estados Unidos de América

5. Ming-Hong HAO

Boehringer Ingelheim Pharmaceuticals, 8. Eugens HICKEY

Inc., 800 Ridgebury Road, mhggggi;’;%fﬂﬂ"émm““m"'
P.0. Box 388, Ridgefield, P.O. Box 368, Ridgefield,
Connecticut 06877-0368, p
T oSl
7. Welmin LIU
. . . 8. Danlel Richard MARSHALL
IBoeh;gggllngelhelm Pharmaceuticals, Boehringer Ingelheim Pharmaceuticals,
nc., 800 Ridgebury Road, Inc., 900 Ridgebury Road
P.O. Box 368, Ridgefield, ) o Box 368 Ridgefield '
Connecticut 08877-0368, - DOX J0E, hicgereld,
Estados Unidos de América g:;':lmtlgssa ::mm




CAVELIER ABOGADOS COLO 07612-841-007-3 PRP/D-000238 Z.

8. Tina WICK 10. Peter NEMOTO
Boehringer Ingelheim Pharmaceuticals, Boehringer Ingelheim Pharmaceuticals,
Inc., 800 Ridgebury Road, Inc., 800 Ridgebury Road,
INVENTOR (ES) P.O. Box 368, Ridgefield, P.O. Box 368, Ridgefield,
{72) Connecticut 08877-0368, Connecticut 08877-0368,
Estados Unidos de Ameérica Estados Unidos de América
11. Ronald John SORCEK 12. Sanxing SUN
Boshringer Ingelhelm Pharmaceuticals, Boehringer Ingelheim Pharmaceuticals,
Inc., 900 Ridgebury Road, Inc., 900 Ridgebury Road,
P.O. Box 368, Ridgefield, P.C. Box 388, Ridgefield,
Connecticut 06877-0368, Connecticut 08877-0368,
Estados Unidos de América Estados Unidos de América
13. Jiang-Ping WU
Boehringer Ingelheim Pharmacsuticals,
Inc., 900 Ridgebury Road,
P.O. Box 368, Ridgefield,
Connecticut 06877-0368,
Estados Unidos de América

@ PCT (86)
Solicitud Intemacional No. PCT/US03/17343 Fecha: 3 de Junio de 2003
Publicacion Internacional No. WO 03/103661 A1 Fecha: 18 de Diciembre de 2003

Titulo (54)
COMPUESTOS DE AMIDA DE ACIDO 3-AMINO-TIENO[2,3-B]PIRIDIN
-2-CARBOXILICO SUSTITUIDO Y PROCEDIMIENTOS PARA PREPARARLOS
Y SUS USOS
@ Clasificaclén Internaclonal (51) AG1K 31/38 // A6[IC3 1/435 A6 |f2q/ 00
'

Prioridad | (33) Pals de Origen (32) Fecha (31) Namero de Solicitud
uUs 6 de Junio de 2002 60/386.312
SIEl NoL] us 26 de Marzo de 2003 60/457.867

Comprobante de pago No.: 04 — 99.407 Fecha: 27 de Diciembre de 2004

©

Anexos:

X Comprobante de pago de |a tasa de presentacién de la solicitud por $ 422.000.00.

O Comprobante de pago por reivindicacion de prioridad.

DO Documento que acredita la existencia y representacién legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso.

O Documento de cesidn del inventor al solicitante o a su causante.

| Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcién, reivindicaciones, dibujos)

Traduccidn de la solicitud internacional al castellano. (Resumen, descripcidn, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traduccién del examen preliminar efectuado por la IPEA.,

] De ser el caso, copia del contrato de acceso.

O De ser el caso, documento que acredite la licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas.

O De ser el caso, certificado de depdsito del material bioldgico.

Arte final 12x12

] De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con ia invencién de esta
solicitud.

[0 oftros
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@ CARACTERISTIC

U

@ Solicito la concesi6n de la patente,
NOMBRE:

: EMIP FERRERO
@wi C.C. 438.019 de Usaquén T.P. 31.929
RP




U'lbl.L ;
05‘__& For patents, nﬂily,-mndeh, industrial dalgm,
trademarks, commercial names, trade unblmq,
ﬂcslnl-uﬂ.. WD L BAT 22 0O TS

Ciws R v gl -m
TasMla b o e - C m’mnnm €8 Agn.

b ]
1

= e oy W

 REPRESENTACIONVFOOER ~ o - (
. [POWER OF ATTORNEY . -

I{ wn) the undersigned {nosotros), abajo ﬂmndo(l)
BOEHRINGER msELHm‘ F@méﬁmms. INC.

: . of/ domiclliado (s) en 00" R1dGEBIFY Road,
Lz Ridgefield, Connecticut 06877, United
T States of hnerica.
I nh nombmml & GERMAN 'CAVEL " In due compliance with'the terms of tn h 1st. of article 543
LO PERDOMO, 831: EMILIO F h:: of the Commaercial C:«uli,A nt  GERMAN
31929' Luz CI.MNCSIA DB PAhZ, Igu. "23555; domicil CAV!I?.IEI. : GON, IDE;I\DQ 8519 EMILIO
an la Carrern 4% N® 72-35, Bogots, Colombia, en obedecimiento a FERRERO, * lnd LUZ CLEMENC{A DE PA Bz.l'n.
o dhpuelto en e pu'lgnfo 19 del Artfculo 543 del Cédigo de 23555; do| ld nt Colembia, the

ol primero como principal y los demés como ° ﬂrnuprlndpn!mdthoothonull ‘i "the’ order- of

lenlu, en su orden, como mis (nuestros) representantes en thelr appointmerit, asnoul represents 1 all Industrial
Imrd los asuntos de propledad=-industrial ennll: facultad pl.rn ' pmpeggpo matters wlth flmltyp nc:l%r;ohhcﬂlm and to
A [

} noﬁﬂcnclnm y nombrar. apoderados fjudiciales o ppoint attorneys in afid out of Court. The first alte shall
m];.ld r representarite suplente resrplizard al replacethe ‘prinéipal "in case ‘of his'absence’or-of tem L or
¢h\c’ I&l cno lfle ausencia o Impe&menlo te:mdoponl 1 de tlva Impod:lmlni -The nﬁ:"mle will appl en the
VoI~ [ el 4] tal or
“eegundd n‘bm:lh Imqéh] nrph'z'l‘l’ al prinero, ¢ ’*heﬂ't Ihlrdhm lﬁ: ﬂormﬁﬂ llhrmm ‘thelr
o ¢l tercero al ngundo. En casos, @l repmedehiante turn, or both of them, second. In such cases, the prl:!:lpnl
. grlnctpnl, o el primero, 0 ugundo luplcnh, cn sit caso, 0 ambos, representative, or the frst or second.alternates in thefr tiim, or
st Intencién de pruentaclén both of ihem, shall state thelr Intentlon not to act as

medinnte declntuclén autonticada Noh.rlo Pablico en representatives through.-a declaration given before a' Notary
Colombia, o por Notaric u otro Fu rio Piblico, o Cénsul Publie InColombﬁ', fore a N ot another Publie Official
de Colombla, en el extranjero; y ol' be tratare de 'lmpedimmto or a Colombian €onful sbroad; and In‘case of im Iment, the

c? tllllel o I'e,o l.I-“ IMI,U l:tum.rlr dl' low no::lnnd Mml.e 2OTRRPD bm bk thﬁﬂ“ ng., HI:
efinlt{vamé e} siguienl 'murlu o cesare Ia” L ]
L Ireftdldel rep £] 1A E:h. ibdﬂl"'llhl'h! b 1l
;lll'lll:lm tﬁsﬁdo nuplen‘t!u, ‘Es:{h ngrprlne‘!gl;m'ac = mn;m-nhﬂte)‘!c‘l:‘tofdln Vor ﬂﬂ mmwm‘.

representacién, en su orde unu u otros sogﬁn el caso, - canses, the :lpmmhl'lonm be taken again in thelr sequerce,
asumiéndola por el solo hecho de ejercerla, cesando en ese l:y the principal, the first or second alternate depending on casr,
momento el ejercicio de Ia representaclén por el primero, andthe maere fact or its exercise will suffice. The exercise of the
segundo o tercer suplente en su caso. : representation by tile first, second or third alternates in their
Rlerps (conferimasl,poder-~ turn shall end at such Hme.
nflerp.(con moa. e . M NEN [An3
' noh\l'i'l’ndg 7 obtenér is:ohdél: 'd pnmidee mi (nnentrn) ' lJl ‘2ddlﬂilnr{‘ l"ﬂq Ul’gtjvlerl ﬂﬂl’h sk o“'furnr of .the
nd In unlrial eontra la competencia’ dellnl, a cuyo above-named lttomeyl-nt-lnw oo that tluy obhln’l
(uno-;n los dichde apoderidos para protection of my (our Industiial 'pro . againat ‘the
-,-‘(nm)[gvpmm Jaut ﬁgualsqulcn ontldulu o unfair com BguiSohich pubpose, | fwe tl:| ze the md
élerzan o Imente ante las attociicyat r&;ue e uljibetore-any:quthbritidy or )
ldmlmlm.tlvo, wnte rjudlchl;‘lihgbmo with or with W-;ﬂgﬁ el - retiole fad m alive,
tribunales de arbitrainento, entudolocomrnlenhnlol administrative FeontUibnlr, kit QPR Ao WLl b’ bifere
gulentes asuntoe: a) Obtenclén de patentes de Invencitn, - Arbitration Colyrll i 1 ing-the following: a)
modelos de “ﬂﬂ"ydh‘m lndultrlnla 1 MO @ marcas Obtllnment offpa ' Jourid ! trial’ designs;
T Jm)ﬂ:nﬂﬁ'ﬂ f JJ;“"..J by Tpd g T P l'b ~ I.ﬂel
nombres comgrcla tales o y aiemible a
dnnondnlddiﬁi'ﬂi'bl‘l.'l'éﬂ, -nno; rﬁ%ﬂod’ varicties andd PAARAGTS hindvipl, ment,
nombre o domldllo umnllddn voluntaris; y el“ﬂmo de changs* of nai '?’k il e'mu Hnn; and 2tlLe
licenclas de 'uso dc esos ' dérechos;,’ b) Las h re on of § ook Wil OF A ; b) Actiong of
compétencia desleal, proteceidn dal consiimidor, o l_;lun- |.| . unfair competitp ' H tHon o positons Or

observaciones, ca 6n administrativs- ¥ jud tive or Court cancell fon, nulll

medkdas  cautelares, concesiin de licencias, la tutela,

la llmmﬂnnl, mh“' f Al the actlo
. n nt, censes, the n W,
v proteccién de*secretosIndustriaies, y en: general los juicios : mandany ""thuwmof trade.secrets, and In g-mnuho

civiles, penales, administrativos o contenciosc-administrativos elvll, pe admindstirative suits relating to those rl i
relacionados con estos--derechos; acciones y qloa l:tlom lulhlnltﬂuedbym(ul) or against me (us).

promovamos o se nos promuevan. Y para que en todos that in Ill the above matters they may substitute this Pwar.pf .

asuntos’ rriba dnhrmlnndul "puedin. stistitulr’ esté fnsiridato, - Attornay, -compromise; conciliste, admit the-facts of the = = -

transiglr, conclliar, admitir ‘Jos hechos del proceso, d-htlr, desist, ‘cancel, recelve, resign, and matify acts done o)
cancelar, recibir, renunciar, y mtificar Jos actos de agentes representatives without a power of attorney.

oft ) Aaf* ki
C Bra; Given and signed this/Dado y firmado hoy __ 29th - *.71  Jualisam? _
6 et day of August) 1996 i wd2md 23 .
ANA MAFIA. s.u.vem - : '
S £ Ridgefield, Connecticur 1ISA
WRLESof m‘m tn/en ~ . '
m. b, 158- TR
War B v Inas
- CATIN ¥ 1y r"’Sl ' ~ s
Coopem LT R gigmture  pr, Robert P. Raymond rmna
o Chief Patent Counsel
CAVI!III!R‘M!OGADOS oot ger Ingelheim'Pharmdceuticals, Inc. : -

WIPODERE-3 (MINUTA N%12,1.1.2.6 USA) !

/\' - | " 9o ‘_‘f
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% wotén) auborizado(s) phin oforgar o preseiie Poder.
] ' b . "

~
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CERTIFICADO NOTARIAL (INDIVIDUO)- " .~
)

Alos_29 dine delmen o PGOSTO *~ " ,i,ig..'.gs' -
ante mi, Nuticfo Piblics d%*connecti'cuti EEL LU, -
comparecié(eron) p...m]...mDr. Robert P Rgxmnd

v o F"'.z E I- *g-
200 i3 ok
NOTARIAL csmn&rsunmﬂﬂimp \‘", ]
u : RS T

On this 29 day of __August e 15..9.5.__
before me, a Notary Public of _Gonnam:l.m:._IISA__
puwmll pp-nd Dr Robert __M____

o quien(es) Jdoy-fa de concter-y~me ‘vopsta que’ -(lnm-lnﬁl)
rl:nmmln) finnaute(s) del Jocumento que pnu:lc, y qullnlu)

ne(n) copacidad legal para olm‘gu‘h

B L

AR

et

CERTIFICADO NOTARIAL (SOCIEDAD)
29 4o MAgosto -

wmpnnclé(emn)mhml
Dr. Robert P, Raymnd

f.qu len(ws)’ culwuo personalmente y que firma(in) este documen
to en represeiytacién de ln Socledad/compafifa

-

Hoy,: _deto 36

denontinada - BOEHRINGER : INGELHEIN PHARMACEUTICALS. )

INC. . ‘

meﬂk

L0 WY tuatinanae | alaFtar/d

- ‘ter me- known, -and known-to.-me-to-he.the. pemon(s) who
executed that fonfnm; documant, u,ng_l__qvlw hasthave) legel

Ve ) AT

NOTARIAL cmnmckm (OOIIPdM‘l‘lON)

‘Onthils__29 day of___Augu_,ar_ 19'_9'5 -

. appeared before ma '

who{m) I kivow
npmcntntlvc{u

rlnnlll and wl\o(m) signed this domment as
r;f the CnlpomtlonICompny

Carl'lﬂco:
1. Que he visto luu'llgulln' eouinen

' ‘ESCRITURA- DEVLA SOE A
- RESOLUCIONES DE Lfro3UlpbN
de fecha 29 de no Lomb] A,

Estados Unidos de hnér'l‘ca

l Curtlfy'
) 1 That I have seen the following docu.lmnll.'

Gorpo.rate Charter. ly-ans and val::l.ous. board
regqutiong.. BIL-07 dﬂted NﬂVﬂ'ﬂbE" 29 1984

2. That the above documents duly prove thé following:

2.1. That BOEHRI FHA :

Isa Cnrpom%nICompmy legally constituted and in existence

In accordance with the laws of the Stlte Of De'l‘m:g ’

2.2. Que.ei domicilio de dicha Socledad /Compatiia es
*qeo R‘rdgebury Road,-, Ridgef'l eld;, Conmect{ cut

p—

Untted States of America .

2.2. That the domiclle of said Corporation/Company s
9060 Ridgebury Road » Ridgefield, - Connecti cut

6871 E‘}am !-Unido rica:

eun .59 -akorga c'l nte -

rder -estin com r!ndldtll dcnl:'n del objetu . "de In*
m:lonldns mlICompn.ﬁh. - .

L .

uqlmlumrsr (Sres.)__DPR, ROBERT. ‘P, RAYMND

Kl Il
b' 1 . I

L mol?g”h'o Unftedn‘Stat“ ?,,ﬁmmﬁ’ Sremet I'uvnruf

T Attorney ls |h|l nn cumprhu‘l ‘within the corpomtion
Eo g forth In, the chutnr ‘of the mentioned
:puntlnnlCnmpmy .

Mﬂnt.Mr-W!'n-_ )___nl-_hhﬂu_l-_hnnnd__r" : nd.__.

L]

Cluded Ridgefield
.Estado’ Connecticut, EE.UU.
29 Agosfl;g

'R

Hoy de19 96

. In(are) lul.ltorlnd to grmnt the pmmt Power of Attonwy

M
Clity * R:I.dgef ield
State Connecticut, USA

Ths 29th day of August19 96
BI85

Zhd,
-'ﬁ:ﬂll

.Notario Pulblico — Notary I‘g_bé

v “Lus ducumentos deben kientifionree con fecha y origen.

A Ve
- . M. R TR l!!
HARYEH.EN M. DEVLIN
NOTARY *YBLIC

MY CoMMISSION EXPIRES ucr-!al. 0.
* Documenls'muts be Idenll.lhd with dplmand orlgln. <.




STATE OF CONNECTICUT
COUNTY OF . FAIREIELD »
1, Barbara Serfilippi Clerk of the Town of ____Ridgafield
3 : :;':nl?l County, ::I:ueby certify that _Mary Ellen M, Devlin
& before w, the foregoing (or annexed) acknowledgment was taken, was t the time of taking the

L 2 nofary'public (or other officer) residing (ar authorized to act) ln-ldCounty.:ndwﬂl:hdrhedbythe;l:

Lo ofmdSnuwnhandcuﬂfyuknwldgmmuinnldSuu.md.fmthuthﬂbeﬂmm Eigna
e _ the certificate of acknowledgment is genuine. e e

} 'wRIDGEFIELD

4 IN'I‘ES'I'IMONYWH!RE_OF,Ihavehﬂmmletmyhndmdlﬂixed_lhemlo!thcﬂludeml.hil
. 29":11.. day of August 19 96
'-\.:l' ” _m \

-'\: . ANA MARIA SALVETTI ) |
) - THApUCTERA £ INVELRETE CRicIAL
T MIGLEY - ITALIAND . ESPiRoL
] B2 Mo, 288 HaiHUlﬂ!lA T

AD%.N8 PFORM 3

—— —————r . —em A e - -
- - a = —_—- w m m——— .- rwa sm o=

(0404/07/T/Rev. 11-92)

STATE OF CONMNECTICUY
OFFICE OF THE SECRETARY OF THE STAIE

,

I, MILES S. BRAPOPORT, Secretary of the State of Cennectlcut,

and keeper of the seal thereof,
DO BEREPY CERTIFY: that BARBARA SERFILIPPI was duly elecl:ed or
‘appuinted to the office of TOWN CLERK for the town ;qg D-.in

attestations as such,gi}
credit are and ought JESAD
out of Court. £

N 4\u-wawne
In Testimony Wherxeof, ave hereunto
set my hand and aff xed he Great Seal

q -—26972..
_ ) ANA MARIA SALVETTI
| TRADUCTERA € tsirEtaErE GFitiAL
B MCLES - ITALIAND - 13PaRes
BEL No 158 M.LJUsTIOIA




e CONSU'LADO DE COLOMBIA
RN sasnoylmsms 11" Floor Boston, MA 02116 Tel: (617)536-6222 Fac (517)536-9372

No /iP o H 5'6

El suscrito Cénsul de Colombia en Boston, MA, Estados Unidos vistos los
documentos  presentados

"
]

CERTIFICA:

-~

',’bue el sefior(a) MILES S RAPOPORT quien autenticé la firma de

. BARBARA SERFILIPP], secretario de la ciudad de Ridgefield,
:- Conmnecticut, en el documento adjuato ejercia en la fecha alli indicada las

i funciones de SECRETARIO DE ESTADO DEL ESTADO DE

,r% CONNECTICUT, USA y su firma'y. scllo son los que acostumbra a usar en
¥ gus actos oficiales. Que la compaifa BOEHRINGER INGELHEIM
_' FARMACEUTICALS INC., con -domicilio principal en la ciudad de
RIDGEFIELD, {CONNECTICUT, e8 socicdad constituida bajo las leyes

. del estado de; DELAWARE, Entados Unidos y tienen y ejerce su objeto
:’,gocial conforme a las leyes de cse pals. Que el sefior, ROBERT,, P
" RAYMOND - en su calidad d¢ CONSEJERO JEFE DE PATENTESXe
".alcha~cbmpanm osta debidaments' sutorizado para otorgar'.este 1podel:,

ognombrade estys. companiasy, para losﬁnesy propolntos alli- expma;lgx. o

p
v

J
l!

?U
Laa presente certificacion se explde en cumplimiento del..artlculqeﬂo El
C(idlgode Comercio.

"‘.'
-’

3 ﬁ,;-,:

@l Cﬂgsulnowm responsablhdad por el contr.mdo del documento.

-“"f'-:sta tertlﬁcaclon se expide en Boston & los 13 dias del mes de Sepgembrede
= l199!5‘

, Pagado Iﬂél.luto de Timbre USSSG.oo

AT B :
S ] “ANA WA RIA sm.vnn
; ,,";,hrf },',-- o savucrenk € 1irziovers criey
sk - VRELCT ZNTALIAND .« psRon,

(11 . 158 WLLITISA

2




M..”___m_s___ﬁﬁssm. . 05 ASUME .
EuS .m_.p__ms:ﬁm,.aﬁ__
(g 1 .
| Nm__
I

e AT\
_GOLIMERTS ESEUT
m&._aa__mmie.....m.." .

ax s

. . ﬁ..am.\n...uu..n..ﬁs_ﬁuu
JusvER ...,.mm,.u,é-___aﬂussﬁs:
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CHERTIFICACION NOTARIAL
Y AUTENTICACION CONSULAR

1. Es necesaria la legnlizacién con certificado
notarial. El Notario Pxiblico debe certificar:

11. Quela compatl{a estd legalmente constitufda

y actualmente existente.
12. Su domicilio.
13. Queel ito del poder estd inclufdo en

el objeto social de la compaiifa,

14. Que el poderdante estd autorizado dar
el poderpgn nombre de la compaflia. par

Los documentos que hay que mostrarle al
Notario Publico para probar los puntos anteriores,
deben estar expresados en el Certificado Notarial
con fecha y origen:

21. Respectoa los puntos 1.1, 1.2 y 1.3 sugerimos
referirse a los articulos de constitu con
fecha y lugar de otorgamiento; y

22. Para el punto 1.4 sugerimos mencionar la
resolucién de la Junta Direciva o Ios
estatutos, segin los cuales la persona que

. otorga el poder estf autorizada para ello.

3. Enseguida el Sefior Cénsul de Colombia
debe autenticar la firma del Notario Piiblico,

NOTA PARA EL SENOR CONSUL COLOMBIANO: Segtin el artfculo

autenticar la tltima precedente autenticacién.

>

NOTARIAL CERTIFICATION AND
CONSULAR AUTENTIFICATION

1. . _Notarial legnlization is necessary. The

Notary Public must certify:
1.1.  That the cumm\ is legally constituted and
presently exis t.y Y

12. Its place of business,

1.3. Thatthe Eu;ﬂ:u of the Power-of-Attorney is
included activities of the company.

14. That the grantor is ¢ to give the
Power of A in the name of the

company he represents.

2, The documents which the Notary Public had
before him to prove the above points must be listed
by him In the Notarial Certificate with dated and

origin: : _
21. In connection with points 1.1, 1.2. and 1.3 we

suggest referri to the articles of
incorporation th date and place of
execution.

22, For point 14 we puggest to mention the
resolution of the Board of Directors and/or

the by-laws wh the on who grants
the Power of Aetg?nyey hlgenbeen authgrrized
to give it.
3. Then the Colombian Consul must legalize
the signature of the Notary Public.

: Clvel Sefor? ”
el Crde DS e Defigumsuldebe
'ﬁ DR_BOACTA, HAGO CONSIAN GUR LA

AYTOCOPIA SOINCIDE COM GL GRISIN

o QUE NE YENDO A LA WETA
-2 L e Ml ot Ay
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TRADUCCION OFICIAL No.96912 de un documento escrito en inglés,
el cual para su identificacién se sella con el sello del
Traductor al mismo tiempo que la presente. Esta Traduccidn ha
sido preparada por Ana Maria Salvetti, Traductora Oficial
debidamente reconocida por el Ministerio de Relaciones

Exteriores y aprobada por el Miniasterio de Justicia colombiano

mediante Resolucﬁén No.158 de 1991.

(Be traducen sellos Yy legalizaciones gue aparecen a
continuacién de un poder escrito en inglés y espafiol, otorgado
por la sociedad BOEHRINGER IRGELHEIM PHARMACEUTICALS, INC., a
favor de Germén'CAVELIER, Gonzalo PERDOMO, Emilio FERRERO, Yy
Luz Clemencia de PAEZ,)

Dado y firmado el 29 de agosto de 1996 en Ridgefield,
Connecticut EE.UU. (Firmado), ilegible, Robert -P. Raymond,
Principal @sesor de Patentes. Boehringer Ingelheim
Pharmaceuticals, Inc.

(en inglés y espafiol): CERTIFICACION NOTARIAL (INDIVIDUOQ)

referente a la firma gque antecede. (Firmado),&g_rxr_.mlanmnm

oy as . e , _eome o \A
Devlin, Notario Pilblico. Mi comisidén expird,chataiad "ﬁ!ﬁﬁ:““‘
del 2000. Sello seco del Notario.

CERTIFICACION NOTARIAL (SOCIEDAD) referente

.
I AL

HO'I!.'(%; x‘:‘&u’a&o ) ¢ Ja-

Il

representacién de la sociedad menciofe

\l"

Mary-Ellen M. Devlin, .Notario Piublico. MijJcohisién expira el

31 de octubre del 2000. Sello seco del Notario.

ESTADO DE CONNECTICUT

CONDADO DE FAIRFIELD, ss. RIDGEFIELD

Yo, Barbara Serfilippi, Escribano de la Poblacidén de



Ridgefield, en dicho Condado, por medio del presente certifico
que Mary Ellen M. Devlin, por y ante quien el anterior
reconocimiento (o adjunto) fue tomado, era al momento de
tomarlo, un Notario éﬁblico (u otro funcionario) domiciliado (o
autorizado para actuar) en dicho Condado, Yy que estaba
autorizade por 1las 1leyes de dicho Estado para tomar Yy
certificar reconocimientos- en dicho Estado, y ademés, que creo
que la firma que aparece en el certificado de reconocimiento es
auténtica.

En Testimonio de lo Cual, he firmado y estampado del sello del
Esado y Poblacién hoy, 29 de agosto de 1996. (Firmado),

Barbara Serfilippi, Escribano.

(0404/07/T/Rev.11-92)
ESTADO DE CONNECTICUT
OFICINA DEL SECRETARIO DEL ESTADO
Yo, Miles S. Rapoport, Secretario del Estado de Connecticut, y

guardidn de su Sello, POR MEDIO DEL EIIE. nCERMIEE que

LN EQUATA, mwn i

BARBARA SERPILIPPI fue debidamente eaeggas“m el

en el Condado de FAIRFIELD en dicho Esta ..w;? el -periodoj que
: ‘ HE:"-.-EZF l'. S
va del lo. de enero de 1996 al 5 de enerwhz%n.9WW‘“°I .

y crédito dentro y fuera de la Corte. | En testimonlo de 1lo

cual, he firmado y estampado el Gran Sello del Estado de
Connecticut, en Hartford, el 30 de agosto de 1996. (Firma
facsimilar), Miles BS. Rapoport, Secretario del Estado.
Adherido se encuentra ?ello de oblea del Estado de

Connecticut. Sello seco del Consulado de Colombia en Boston,



EEIWI

(en espafol): Oertificaciéﬁ Ho.1156 del 13 de septiembre de
1996, de la firma que antecede por el Consulado de Colombia en
Boston. Pagados impuesto de timbre y derechos de fondo
rotatorio. (Firmado), Luls Pernando Lemaitre, Cémnsul. Sello
consular en tinta. Certificacién M0.213241 del 24 de
saptiembre de 1996 de la firma que antecede por el Ministerio

de Relaciones Exteriores. (Firmado), Jefe Legalizaciocnes.

Es traduccidén fiel y completa de la cual se f@eqy P

aTOCOTA COTICIOT CON M. GO
archivos de esta oficina para su confrontaciBpcdizimsis

2 &:‘i{?!'%m ;

remito. ;:., 28 DIC 2004 L
enbd U AR ke

Santa fe de Bogota, 30 de septiembre de 1996.f:mj# 6. - -"sm;amg

PABLC WTi. EZ BARAJAS
NGYARID (E

COLO-7612-801-~-005-5

:
§

ams /59 - 60

9
wz/ﬂ _
SM0INLL3

H34N
)
b

VA

A

in }
Y 15

ANA AALIA SALNIT
b T DY wnEninne 'E.’:f.E.':l-
i ng e qTILIAND <AL

£ls Bo, 108 wETitlR

g™
o
LU

YRV IR SN
3530 04
Zf
3T
SIS TN 30 M3ISN

]

5= 8 B

E": = E8

cro B

= i

| -

}“l §F§T'ﬂ. Bwyls Dz, / w o -



-- i - '-‘.-"
CEaeT CAVELIER . 4
. - 4
- ~ . ABOGADOS
TI-I.EF'AI HE FANSIN +1.1:-1-1 T-] EDIFICIO SISR ConnEd ELECTRONICO MunpIAL: CAVE
CasLes CAVELEYES CARRERA <41, No.72-38B TELEFONO : IB71 10! 2120100
TELEX : 48478 BOGOTA 8, COLOMBIA

Sefior Jefe de la

DIVISION DE NUEVAS CREACIONES
Superintendencla de Industria y Comercio
E. 8. D.

Poderdante:  BOFHRINGER INGELHEIM PHARMACEUTICALS, INC.

Poder conferido el: 29-08-96

Yo, GERMAN CAVELIER, obrando en mi calidad de apoderado
principal del poderdante arriba mencionado, atentanmente
menifiesto a Usted que sustituyo el poder que me ha sido
conferido en la persona del doctor EMILIO FERRERb, Abogado con

Tarjeta Profesional No. 31.929, con todas las facultades que me
fueron conferidas. i

Hago la anterior sustitucidén conformpaenidshis
Cédigo de Procedimiento .Civil ya que
faltan en este momento.

idhl
.B

Sefior Jefe,

T.P.A. No. 832
C.C. No. 2.877.924 de Bogoté

EMILIO FERRERO
T.P.A, N2 31.929

2e-780-2

N.LT. & 80 O% )2 &7 2
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AFPLICATION DATA
This epplication claims benefit to US provisional application No. 60/386,312 filad June 6,
2002 and US provisional application No. 60/457,867, filed March 26, 2003 and are hereby
claimed and said applications are herein incorporated by reference,

TECHNICAL FIELD OF THE INVENTION
This invention relates to substituted 3-amino-thieno[2,3-b]pyridine-2-carbaxylic acid
amide compounds useful as inhibitors of the kinase activity of the IxB kinase (IKK)
complex. The compounds are therefbre useful in the treatment of IKK-mediated diseasas
relates to processes for preparing such componnds and pharmacentical compositions

BACKGROUND OF THE INVENTION

NF-xB or nuclear fictor B is a transcription factor that induces the expression of a large
mumber of pro-inflammatory and anti-apoptotic genes. These include cytokines such as
IL-1, IL-2, TNF-a and IL-6, chemokines including IL~8 and RANTES, as well as other
pro-inflammatory molecules including COX-2 and cell adbesion molecules such as ICAM-
1, VCAM-1, and E-selectin. The NF-xB family includes homo- and heterodimeric
trenscription factors composéd of members of the Rel family (see for example P.A.
Bseurie and D. Baltimre, Cell, 1996, 87, 13). Under resting conditions, NF-xB is present
in the cytosol of cells as a complex with IxB. The IxB family of proteins serve as
inhibitors of NF-xB, interfering with the function of its nuclear localization signal (see for
example U. Sicbenlist et al., Ann. Rev. Cell Biol., 1994, 10, 405). Upon disruption of the
[xB- NF-xB complex following cell activation, NF-xB translocates to the nucleus and
activates geno transcription. Disruption of the IxB- NF-xB complex and subsoquent

" activation of NF-xB is initiated by degradation of IxB.

PCT/US03/17343 ./ /
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Upon cellular activation by a variety of pro-inflammatory stimuli including IL-1, TNF-
and LPS (bacterial lipopolysaccharide), two specifio serinc residues of IxB are
phosphorylated. Upon phosphorylation, IxB undergoes polyubiquination and subsequent
degradation by the 268 proteasome (see for example V.J. Palombella ot al., Cell, 1994, 78,
773), frecing NF-xB to translocate to the mucleus. The pbosphorylation of IxB is carried
out by the IxB kinases (see for examplo a review by M. Karin and M. Delhase, Seminars in
Immunology, 2000, 12, 85). The traditional IKK complex includos at least three subunits,
IKKa (also called IKK-1), IKKPB {(or IKK-2) and IKKy (or NEMO), although other
relevant complexes involving IKKax and IKKB may exist. IKKo and IKKP are both
catalytic subunits while IKKy is believed to be a regulatory subumit. Both IKKo and IKKB
can phosphorylate IxB. For the purposos of this document, the texms IKK or IKK complex
refers to any complex that has kinase activity derived from IKKa and/or IKKB subunits.

In vivo, activation of IKK occurs upon phosphorylation of its catalytic subunit. Both
IKKa and IKKP can be phosphorylated on sexine regiduss, S177 and S181 of the
activation loop in the case of IKKp, and 5176 and 8180 of the activation loop for IKKr.
An IKKB mutant having alanines in place of serines at 177 and 181 preventod IKKP
phosphorylation and subsequent activation of the IKK complex by TNFa, IL-1 and other
upstream activators. These results suppart a key role for IKKS in phosphorylation of IxB
Studies in which the NF-xB pathway has been inhibited in cells and animals support the
concept that inhibition of the phoapharylation of IxB is a visble approach to treatinent of
inflammatory, autoimmme and other diseases. In these studics, NF-xB activation was
preventad by expression of 8 non-dogradable version of the IxB protein. Bxproasion of thir
inhibitor in synovial cells derived from rheumatoid arthritis patients reduced the
exprossion of TNF-a, IL-6, IL-113 and IL-8 while the anti-inflmmatary molecules IL-10,
IL-1ma and I1.-11 were not affected. Matrix metalloproteinases (MMP1 and MMP3) were
also down-regulated (J. Bonderson et al, Proc. Natl Acad. Scl. U.S.A., 1999, 96, 5668).
Transgonic expression of the IxB inhibitor in T cells caused a significant reduction in the
severity and onset of collagen—induced arthritis in miice (R. Seetharaman et al., J. Immumol
2-
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1999, 163, 1577). These experiments indicate that suppression of NF-xB in the diseased
joint could reduce both the severity and progression of RA. In primary intestinal epithslial
calls, the NF-xB inhibitor blocked the expression of IL-1, IL-8, iNOS and COX-2,
modiators that are up-regulatad during the course of inflammatary bowel disease (C. Jubin
etal., J. Jmmunol., 1998, 160, 410). Expression of this inhibitor in certain tumor cells

enhances killing of these cells by chemotherspeutic reagents (A.A. Beg and D. Baltimare,
Science, 1996, 274, 782).

Analyzis of biopsies from lungs of patients with chronic obstructive pulmonary discase
(COPD) found an increased expregsion of NF-xB that correlated with disease severity (A.
Di Stefano et al., Eur. Resp. J., 2002, 1, 437). Inkibition of NF-xB activation with
inhibitors of IKK-f was among the anti-inflammatory approaches reported to be
potentially useful in the treatment of COPD (P.J. Barnes, Nature Rev. Drug Disc., 2002, 1,
437). Likewise, inhibition of NF-xB activity has been mentioned as a thempeutic
approach for asthma (A. Pahl and L Szelenyi, fnfl. Res., 2002, 51, 273).

A recent review describes the essential role of inflammataory mediators in the development
cardiovascular disease. The inflammatory medistors and the cells that they recruit are
reported to play a key role in the development of fitty streaks and plaques that lead to
atherosclerosis, In addition they are reported to play a key role in subsequent degmdation
of the fibrous cap that forms over the plaque, leading to rupture and clot formation. If the
clot grows large enough it can lead to myocardial infarction or stroke. Thus, anti-
inflammatory drugs that can inhibit the production of these mediators and subsequent,
recruitment and activation of these cells may be beneficial in treatment of these diseases
(P. Libby, Scientific American, 2002, 46).

A mumber of siudies indicato that activation of NF-xB also plays a key rolo in the

pathogenosis and development of cancer (s for example reviews by B. Hasfer, Drug

Dise. Today,2002, 7, 653 and M. Karin et al., Nat. Rev. Cancer, 2002, 2, 301). Studies

have shown that cells in which NF-xB is constitutively active are resistant to apoptosis.

This can coniributs to carcinogenesis by proventing cell death in colls that have undergone

chromosomal changes or damage. In addition tumar cells with constitutively active NF-
=3-
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studies have linked activated NF-xB to a variety of lymphoid-, myeloid- and epithelial-
derived malignancies including leukemia, lymphomas and breast, gastric, colorectal, lung,
and pancreatic cancers. Thus it is suggested that inhibitora of NF-xB, including inhibitors
of IKKa and IKKP, may be useful either alons or in combination with other anti-cancer
therapies in treating cancer.

Collectively, the studies described above provide support that inhibition of NF-xB function
through inhibition of IKK may be a useful therapeutic spproach to treatment of
autoimmune and inflammatory disease, cardiovascular digease and cancer.

Studies have also been done in mice with targeted disraption of the IKKP gene. Knockout
of the IKKP gens resulted in embryonic lethality due to apoptosis of hepatocytea.
However, fibroblasts from the IKKP knockouts did not undergo IKK and NF-xB activation
upon atimulation with IL-1 or TNFa, (Q. Li et al., Science, 1999, 284, 321), supporting a
key role for IKKP in and NF-xB activation following inflammatory stimuli.

A conditional knockout was genersted by expressing a liver-specific inducible dominant
negative IxBa transgene (L. Lavon et al., Nature Medicine, 2000, 6, 573). These mice
were viable with no signs of liver dysfunction even after one year but they did have
impaired immune function. This study supports the idea that inhibition of IKKf can result
in immune suppression without damage to the liver.

IXKo knock-out mice died shortly aftor birth and displayed a variety of skeletal defocts
and skin sbnormalities. Fibroblast and thymocytes from these mice showed normal IKK
activation and IxB degradation in response to TNFa, IL-1 or LPS (Y. Hu et al., Science,
1999, 284, 316; K. Takeda et al., Science, 1999, 284, 313). Recent studies with knock-out
end knock-in mice have revealed distinct roles for IKKa in development and cell
gignaling. In contrast to the studies with IKKa knock-out mice, mice having a kinase
inactive version of IKKo knocked in are visble and fortile, indicating that fhe perinatal
lethality and abnormalities seen in the IKKa knock-out mico are not due to the lack of
4
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kinase activity. However, thege mice do have defects in B call maturation and
development of secondary Iymphoid organs (U. Senfitleben et al., Science, 2001, 293,
1495). This phenotype appears to be dus to a defect in processing of the NF-xB2/p100
protein to p52, the DNA binding form of this member of the Rel family of transcription
factors. In turn, this leads to a defiect in the activation of & subsot of NF-xB target genes in
B cells. In zddition, other studies with these samo mice have shown that IKKn kinase
activity is required for NF-xB activation in the mammary epithelium during pregnancy
(Cao, Y., et al., Cell, 2001, 107,763). This pathway is specifically activated through the
"TNF receptor family member RANK, requires phosphorylation of the canonical IKK
substrate IxBa, and culminates in induction of the cell cycle regulatory gens Cyolin D1.

These studies indicate that an inhibitor of IKKo kinase activity may be useful in treating
diseases associated with inappropriate B cell activation such as lupus (O.T. Chan ct al.,
Immunological Rey., 1999, 169, 107) and theumatoid arfhritis (A. Gause and C. Borek,
Biodrugs, 2001, 15, 73). In addition, an inhibitor of IKKx may be useful in the treatment
of breast cancer since NF-xB is constitutively active in a mmmber of breast tumors and
many of these tumors deperx on Cyelin D1 for proliferstion.

Soms inkibitors of IKKP have been reported. WO 01/58890 and WO 03/037886 describes
heteosromatic carboxamide derivatives as inhibitors of IKKS. WO 01/68648 describes
gubstituted B-carbolines having IRKS inhibiting sctivity. Substitutod indoles having IKKB
inhibitory activity are reported in WO 01/30774. WO 01/00610 describes substituted
benzimidazoles having NF-xB inhibitory activity. Aspirin and salicylate have been
reported to bind to and inhibit IKKP (M. Yin et al., Nature, 1998, 396, 77).

Substituted thienopyridines having cell adhosion inhibiting activity are reported in US
2001/0020030 A1 and A.O, Stewart et al, J. Med. Chem., 2001, 44, 988. Thienopyridines
exhiibiting gonadotropin releasing hormone antagonizing activity are reported in US
6,313,301 Substituted thienopyridines described as telomerass inhibitom are disclosed in
U.S. 5,656,638.

S
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A number of 4,6-disubstituted thieno[2,3-b]pyridine-2-carboxylic acid amides have been
described in the chemical literature. Bxamples include 3-amino-4,6-diimethyl-thieno[2,3-
b]pyridine-2-carboxylic acid amide, 3-amino-6-methyl-thieno[2,3-b]pyridine-2,4-
dicarbaxylic acid dismide, 3-amino-4-methyl-5-phenyl-thieno{2,3-b]-pyridme-2-
carboxamide, 3-amino-6-methyl-4-phenyl-thieno[2,3-b]pyridine-2-carboxylic acid amide,
3-amino-6-(4-bromo-phenyl)-4-methyl-thieno[2,3-b]pyridine-2-carboxylic acid amide, 3-
amino-4-(4-bromo-phenyT)-6-methyl-thieno[ 2,3-b]pyridine-2-carboxylic acid amids, 3-
amino-6-methyl-thieno{2,3-b]pyridine-2 4-dicarboxylic acid 2-amide 4-butylamide, 3-
amino-6-furan-2-yl-4-phenyl-thieno[2,3-b]pyridine-2-carboxylic acid amides, 3-amino-6-
firan-2-yl-4-pyridin-3-yl-thieno[2,3-b]pyridine-2-carbaxylic acid amide, 3-amino-4-(4-
chloro-phenyl)-6-phenyl-thieno[2,3-b]pyridine-2-carboxylic acid amide, 3-amino-4-(4-
fluoro-phenyl)-6-furan-2-yl-thieno[2,3-b]pyridine-2-carboxylic acid amide, 3-amino-4-(4-
chloro-phenyl)-6-furan-2-yl-thieno[2,3-b]pyridine-2-carboxylic acid amide, 3-amino-4-(4-
bromo-phenyl)-6-furan-2-yl-thieno[2,3-blpyridine-2-carboxylic acid amide, 3-amino-4,6-
bis-(4-chloro-phenyl)-thieno[2,3-b]pyridine-2-carboxylic acid amids, 3-amino-G-naphth-2-
yl-4-pyridin-3-yl- thieno[2,3-b}pyridine-2-carboxylic acid amide, 3-amino-6-methyl-
thienof2,3-b]pyridine-2, 4-dicarboxylic acid 2-amide 4-(2-hydroxyethyl)amide, 3-amino-6-
methyl-4-piperidin-1-y}-thieno[2,3-b]-pyridine-2-carboxamide and 3-amino-4-methryl-6-
Trydroxy-thieno[2,3-b]-pyridine-2-carboxamids reported as intermediates for synthesis of
trioyclic heterocycles and evaluated for anti-allergic activity (G. Wagner ot al., Pharmaxie,
1990, 45, 102).

Other examples includes 3-amino-4,6-diphenyl-thiano{2,3-b]pyridine-2-carbaxylic acid
amido (A-M. Shestopalov ot al, J. Org. Chem. USSR, (Engl. Trausl)) 1984, 20, 1382), 3-
amino-6-methyl-4-pyridin-4-yl-thieno[2,3-bJpyridine-2-carboxylic acid amide and 3-
amino-6-methyl-4-pyridin-3-yl-thieno{2,3-b]pyridine-2-carboxylic acid amide (G. Wagner
ct al.,, Pharmazie, 1993, 48, 514), 3-amino-4-methoxymethyl-6-mothyl-thieno[2,3-
blpyridine-2-carboxytic acid smide (B.L Kaigorodova et al., Chem. Heterocycl, Compd.
(Engl Transl), 1996, 32, 1234), 3-amino-6-phemyl-4-thiophen-2-yi-thieno[2,3-b]pyridine-
2-carboxylic acid mmide, 3-amino-4-firan-2-yl-6-methyl-thieno[2,3-blpyridine-2-
carbaxylic acid amide, 3-amino-4-(4-chloro-phenyT)-6-methyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide and 3-amino-4-furan-2-yl-6-phenyl-thieno[2,3-blpyridine-2-

4
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carboxylic acid amide (F.A. Attaby, Phasphors, Sulfi, Sificon Relat. Elem., 1998, 139,
1), 3-amino-6-{4-chloro-pherryl)4-thiophen-2-yl-thieno[2,3-b]pyridine-2-carbaxylic acid
amide (Y. Sharanin et al., J. Org. Chem. USSR, (Engl Transl)) 1996, 32, 1207), 3-amino-
6-pheqyl4-pyridin-3-yl-thieno[2,3-b]pyridine-2-carboxylic acid amide (A. Krauze, Eur. J.
Med. Chem. Chim. Ther., 1999, 34, 301) and 3-amino-6-thiophen-2-yl-4-triflnoromethyl-
thienof2,3-b]pyridine-2-carboxylic acid amide (M. Abdel-Monem et al.,, Pharmaxie,
2001, 56, 41).

In no case are these compounds described as having the ability to inhibit IRKa or IKKB.
SUMMARY OF THE INVENTION

It is therefore an abject of this invention to provide novel compounds according to the
following formula (I):

wherein the variables R, and R; are described herein which inhibit IKK. 1t is a furthor
object of the invention to provide methods for treating diseases and pathological conditions
exacerbatod by IKK such as, but not limited to autoimmume diseases, inflammatory
dissases snd cancer. It is yet a further object of the invention to provide novel processes
for preparation of the above-mentioned novel compounda.

A first aspect of the invertion comprises & method of treating an inflammatory ar
antoimmmmne condition by administration of certain novel and known molecules of the
formula (I):

-
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wharein:

R, is

(a) phenyl or heteroaryl selected from furanyl, thicayl, pyridyl, pyrrolyl, imidazolyl and
benzofuranyl, optionally substituted with one to two R;,

(b) heterocyclyl selected from 1-piperidinyl, 1-piperazinyl, 1-pymrolidiny] and 4-
morpholiny), optionally substitirind with one to two groupa selected from Crealkyl, -
CO2C,) sulkyl, phenyl, benzyl, -OH and -C(O)heteroaryl, wharein the heteroary] is
seloctod from furanyl, thisny, pyridyl and pyrrolyl,

(c) Re(CH2)uO-

(d) ROCH;-,

(¢) Re(CHa)mNH-,

() Re(CHz)y(CH=CH)a-,

(g) Ci-salkyl, optionally partiaily of fully halogenated and optionally substituted with one
to two Ry,

(b) C1-selkoxy, optionally partially of fully halogenated and optionally substituted with
one to two Rg,

@ CiaalkylS(O)-, optionally partially of fully halogenated and optionally substituted
with one to two Ry,

* () NR)Rs), or

(k) -C(O)NHR', wherein R" is R, pyridyl or —-CHj;

Ryis
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(a) Ci.calkyl, optionally partially ar fully halogenated and optionally substituted with
ome to two Ry,

(b) Cy-galkoxy, optionally partially or fully halogenated and optionally substituted with
one to two Ryq,

(c) Cy.galkylamino, optionally partially or fully halogenated and optionally substituted
with ane to two Ry,

(&) Crealkylthio, optionally partially or fully halogenated and optionally substitated
with one to two Ry,

(o) heterocyclyl(CHa)m- wharein said heterocycle is selected from piperidinyl,
piperazinyl, morpholinyl, azepanyl, pyrrolidimyl, 1,4-diazacycloheptanyl, azepanyl,
2,5-dinzabicyclo[2.2.1]heptanyl, oxazepanyl and thiomorpholino and is optionally
substituted with ono or three R,

() heterocyclylCH2O- wherein the haterocyclyl is selected from 1-piperidinyl, 1-
piperazinyl, 4-morpholinyl and 1-pymrolidinyl, optionally substituted with C,-ealkyl,

(2) phonyl, optionally substituted with ons or three Rs,

(@) NR)Rs),

() boteroaryl selected from furmnyl, thiemyl, imidazolyl, pyridyl and pyrrolyl, or

O H;

Ry is chosen from Cy.aalkyl, C;.salknxy, hydroxyC.salkyl, halogen, -CN, -CO,H, -CO;Cy.
ealkyl, ~S(0):Ci1.salkyl, -NOy, ~OH, -CF3, -NR)Rs), -NHC(O)NHC ealkyl, -
C{O)N(R)(Rs) and phenyl optionally substituted with halogen, Cy.¢alkyl, -CN or C;.
ealkoxy;

R4 and R; are indopendently sclected from H, Ci-ealkyl, -C{O)Ci.ealkyl, -SO;Ci.alkyl,
phenyl, pyridyl, benzyl, piperidinyl, phenylsthyl and (CHy);COC(O)-;

Rg is a phemyl group optionally substituted with cne or two groups selected from halogen,
Ci-ealkyl, -CN, -COxC; aalkyl, -C(O)NR(Rs, -SOzNH3, -NOy, -OH, -NH;, -CF; and C;.
salkoxy, or Re is Cygcycloalkyl, -CH,OH, naphthalena-2-yl, naphthalene-1-yl or 2-thienyl;
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Ry is selected from ~OH, -CN, oxo, -CO;C;.qalkyl, -CO:H, -C(ONR)Rs), -NRIRs), -
CH2N(R4)(Rs), -CH,0H, C;.galkyl, -COzbenzyl, hydroxyC,ealkyl, -C(0)C,-
calkyIN(R4)(Rs), -NHCO,C.alkyl, -NHC(O)N(R4)(Rs), -S(0):C1-s2lkyl, (CH;)sCOC(0)-,
phenyl, pyridyl, HaNCH(R,)C (0)-, HO{CHz)nCH2CH(NH2)C(0)-, HOCH(R()CH2NH-
R¢CH2CH(OH)CH;NH-, R¢OCH;CH(OH)CH,NH- and -C(O)heterocyclyl, wherein said
heterocyelyl is selected from piperidinyl, piperazinyl, morpholiny] and pymolidinyl, or Ry
is 2-hydroxyethylamino, methylcarbamimidoyl, hydroxyimino, hydrozinocarbony,
sulfamoyl, methanesulfonylamino, methylsutfonylhydrazino, 2-hydroxypropylamino, 2,3
dihydroxypropylamino, 2-hydroxy-1-methylethylamino, carbamoylmethylamino, N*-
phenylhydrazinocarbonyl or toluene-4-sulfonylamino;

Ry is selected from C, 4alkyl, (CHz); 4NHa, phenyl or benzyl;
Ry is selected from axo, -OH, -NR4Rs, -COzH and C, salkoxy;

Ry is selected from oxo, -OH, -N(Re)(Rs), C1-aalkaxy, -C{O)Ci-salkyl, -C(ONRORs),
Rg, and heteroaryl selected from fumanyl, thienyl, imidazolyl, pyridyl, indolyl and pyrrolyl;

misOorl;
nig0,1 or2; and

pis0,1,2ar3.

In its second aspect, the invention provides novel compounds of formuia (I):

wherein:

R, is

-10-
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(a) phemyl ar heteroaryl selected from furanyl, thienyl, pyridyl, pyrrolyl, imidazolyl and
benzofuranyl, optionally substituted with ane to two R,

{b) heterocyclyl selectad from 1-piperidinyl, 1-piperazinyl, 1-pymrolidiny] and 4-
morpholinyl, optionally substituted with one to two groups selected from C;.¢alkyl, -
CO,C)sakkyl, phenyl, benzyl, -OH and -C(O)heteroaryl, wherein the heteroaryl is
selacted from furantyl, thieayl, pyridyl and pyrroly],

(¢) R(CH)nO-,

(d) R«OCH;-,

() Re(CHa)nNH-,

(f) RCH)(CH=CH)ur,

(8) Ci-aalkyl, optionally partially of fully halogenated and optionally substituted with one
to two Rg,

(h) Cy-salkoxy, optionally pastially of fully halogenated and optionally substituted with
ona to two R;,

() Ci4alkylS(O)r, optionally partially of fully halogenated and optionally substituted
with ons to two Ry,

G) -N(R)Rs), or

(k) -C(O)NHR', wherein R’ is R, pyridyl or —~CHy;

Ryis

(8) Ci.salkyl, optionally partially or fully halogenated and optionally substituted with ons
to two Ry,

(b) C1.calkoxy, opticnally partially or fully halogenated and optionally substituted with -

ons to two Ryq,

(c) Ci-salkylamino, optionally partially or fully halogenated and optionally substituted
with one to two Ry,

(d) Cr.ealkylthio, optionally partielly or fully halogenated and optionally substituted with
one to two Ryo,

(0) beterocyclyl(CHa)x- wherein said heterocycle is selected from piperidinyl,

piperazinyl, morpholinyl, azepanyl, pyrrolidinyl, 1,4-diazacycloheptanyl, azepanyl,
-11-
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2,5-dinzabicyclo[2.2.1]heptanyl, cxazepany] and fhicmorpholino and ia optionally
substitated with one to thres Ry,

(D heterocyclylCH;0- wherein the hetorocyclyl is sclected from 1-piperidinyl, 1-
piperazinyl, 4-morphotinyl and 1-pyrralidinyl, opticnally substituted with C;.ealkyl,

(2) phemyl, opticnally substituted with one to three R,

(k) NR)Rs),

(i) heteroary] selected from furanyl, thienyl, imidazolyl, pyridyl and pyxolyl, or

0 5

R; is chosen from Cy.ealkyl, C;.salkoxy, ydraxyC,.calkyl, halogen, -CN, -COqH, -0O0:C;.
ealkyl, -8(0),Ci.-ealkyl, -NO3, -OH, -CF3, -N(R4)(Rs), -NHC(O)NHC, ealkyl, -
C(O)N(R¢)(Rs) and phenyl opticnally substituted with halogen, C;.salkyl, -CN or Cj.
ealkoxy;

R4 and Rs are independently selocted from H, Cy.salkyl, -C(O)Cy-aalkyl, -S0:C;.salkyl,
phenyl, pyridyl, benzyl, piperidinyl, phenylethyl and (CH;):COC(0)

R is 2 phenyl group optionally substituted with one or two groupa selected from halogen,
Cialkyl, -CN, -CO;C,.salkyl, -C(O)NR4R;, -SO;NHa, -NO,, -OH, -NHa, -CF; and C;.
galkoxy, o Rg is Cagcycloalkyl, -CH2OH, naphthalens-2-yl, naphthalene-1-y1 or 2-thienyl;

Ry is selacted from ~OH, -CN, oxo, -CO2Ci.salkyl, -COLH, ~-C(O)N(R4)(Rs), -NR)Rs),
CHzN(R4)(Rs), -CH;0H, C.alkyl, -COzbanzyi, hydroxyC,.etlkyl, -C(O)Ci-
salkyIN(R4)(Rs), -NHCO;C;.calkyl, -NHC(O)N(R)Rs), -5(0):Cs.salkyl, (CH):COC(0)-,
phenyl, pyridyl, HyNCH(Rq)C(0)-, HO(CHy)xCH2CH(NH,)C(0)-, HOCH(R¢)CHzNH-,
R¢CH;CH(OH)CH;NH-, R;OCH,CH(OH)CH;NE- and -C(O)heterocyclyl, wherein said
hetarocyclyl is selocted from piperidinyl, piperazinyl, morpholinyl and pyrrolidinyl, or Ry
is 2-hydroxyethylamino, methylcarbamimidoyl, hydroxyimino, lrydrozinocarbonyl,
sulfsmoyl, methanesulfonylamino, mefirylsulfonylhydmzino, 2-hydroxypropylamino, 2,3-
dihydroxypropylamino, 2-hydroxy-1-methylethylamino, carbamoylmethylamino, N’-
phonylhydrazinocarbonyl or toluenc-4-gulfiamylamino;

-12-
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Ry is selected from Ci.¢alkyl, {CHa);4NHa, phenyl or benzyl;
Ry is selected from oxo, -OH, -NR4R,, -COzH and C salkoxy;

Ruo i8 selected from axo, -OH, -N(R4)(Rs), C1-aalkoxy, -C(0)Ci.calkyl, -C(OINR4)(Rs),
R, and heteroaryl selected from finanyl, thiomyl, imidazolyl, pyridyl, indolyl and pymrolyl;

mislOorl;
niz0,10r2;
pis0,1,20r3;

of isomers theroof.

In another embodiment, there are provided novel compounds of the formula (T) as
described above and wherein:

R;is

{s) phenyl or hotoroaryl selected from furnyl, thientyl, pyridyl, pyrrolyl, imidazolyl and
benzofurenyl optionally substituted with ans to two Ry,

(b) R{(CH2)=0-,

(c) R¢OCH,

(@ Re(CHy)oNH-,

(e) Re(CH2){(CH=CH)ur,

(f) Ci-ealkyl, optionally partially of fully halogensted and optionally substituted with one
to two Rg,

() Ch.salkoxy, optionally partially of fully halogenated and optionally substituted with
one to two Ry,

(h) Cy.salkylthio,

D —NR)Rs), or

{§) —C{O)NHR’, whervin R’ is Re, pyridyl or —CHs,

-13.
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Ryis

(2) Ci.galkyl, optionally substitited with Ryo,

(b) C.salkoxy, optionally substituted with Ry,

(c) Ci.salkylamino, optionally substituted with R;q,

(d) hetarocyclyl selected from from 1-piperidinyl, 1-piperazinyl, 4-morpholimyl, 1-
azepanyl, 1-pymolidinyl, 1,4-diszacyclohoptan-1-yl, 1-axepanyl, 2,5-
diazabicyclo[2.2.1Theptan-2-yl, oxazepan-4-yl and 4-thiomorpholino and is optionally
substituted with one to three Ry,

() heterocyclylCH,O- wherein the heterocyclyl is selected from 1-piperidinyl, 1-
pipemzinyl, 4-morpholinyl and 1-pyrrolidinyl, optionally substituted with C;.calkyl, or

(5 NRIRs);

R3 is chosen from C;.salkyl, C.calkoxy, kydroxyC.salkyl, balogen, -CN, -COzH, -CO:Ci.
aalkyl, -S(0O)<C).salkyl, -NO3, -OH, -CF3, -N(R4)(Rs), -NHC(O)NHC,.calkyl, -
C(O)N(RJ)(Rs) and phenyl optionally substituted with halogen, Cy.calkyl, <CN or C;.
salkoxy;

Ry &nd R aiv independently selectod from H, Ci.qalkyl, -C{O)Ch.ealkyl, pyridyl, bemsyl,
piperidinyl and phenyletiy} ;

Rg is a phenyl group optionally substituted with one or two groups selected from C, F, C;.
alkyl, -CN, -CO;Cy.calkyl, -C(O)NR4Rs, -SO;NHz, -NQ3, -OH, -NHa, -CF; and C;.
calkaxy or Ry is Cy.scycloalkyl, -CH20H, naphthalens-2-yl, naphthalene-1-yl or 2-tirienyl;

Ry i8 selected from —OH, -CN, oxo, -CO:C1salkyl, -C(O)NR)(Rs), -NRYRs), -
CHaN(R4)(Rs), -CH20H, Cyealkyl, -C(O)Ci.calkyIN(R¢)Rs), -NHC(ON(R4)(Rs), -
S(O)Ciealkyl, HaNCH(Rq)C (O)-, HO(CHa2)CH:CH(NH;)C(Q)-, HOCH(R)CHNH-
and -C(O)heterocyclyl, wherein said heterocyvlyl is selected from piperidinyl, piperazinyl,
marphalinyl and pymrolidinyl, or Ry ia 2-hydroxysthylamine, methylcarbamimidoyl,
hydroxyimino, hydrozinocarbonyl, sulfimoyl, methanegulforrylamino,
methylsuiforrylhrydrazino, 2-hydroxypropylamino, 2,3-dihydroxypropylamino, 2-hrydroxy-

-14-
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1-methylethylamino, carbamoylmethylamino, N'-phenylhydmzinocarbonyl or tolueno-4-
sulfonylemino;

R; is salected from C;.galkyl, (CHy)14NH3, phenyl or benzyl;
Reis -OH;

Ry is selocted from —OH, -N(R)(Rs5), Ci.¢alkoxy and heteroaryl selocted from furanyl,
thienryl and pyridyl,

misOorl;
nis0,1or2;
pis0,1,20r3;

and pharmaceutically acceptable salts, esters, tautomers, individual isomers, and mixtures
of isomers thereof.

In yet another embodiment of the invention there are provided novel compounds of the
formula (1) as described above and wherein:

R is
(s) phenyl or heteroaryl selocted from furenyl, thieny] and pyridyl, optionally substituted
with ans to two R;,
(b) Re(CH2)uO-,
(c) ReOCH:-,
(@) Re(CHz),NH-,
(©) Re(CHz)(CH=CH)x~
(D Crealkyl,
(8) Ci-ealkylOH,
(b) -CFy,
(i) Ci.ealkoxy,

-15-
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() -OC.ealkylOH,

(k) Ciaalkylihio,

M —NR)Rs), or

(m)-C(O)NHR’, wherein R’ is Re, pyridyl or —CH;

R; is heterocyclyl wherein said heterocycle is selectad from 1-piperidinyl, 1-pipemzinyl, 4-
marpholinyl, 1-azepanyl, 1-pyrrolidinyl, 1,4-diszacyclohsptan-1-yl, 1-azopanyi 2,5-
diezabicyclo[2.2.1]heptan-2-yl, oxazepan-4-yl and 4-thiomarpholino and is optionally
substituted with one to three R5,

R; is chosen from Cyealkyl, Cisalkoxy, hydroxyCiealkyl, halogen, -CN, -COzH, -CO;C,.
aalkyl, -S(0)-C1.salkyl, -NO;, -OH, -CF3, -N(R4}(Rs5), -NHC(O)NHC .salkyl, -
C(O)N{R4)(R5) and phemny] optionally substituted with halogen, Cy.calkyl, -CN or C.
ealkoxy;

R4 and Rg are independently selected from H, C,salkyl, -C(O)C.calky], pyridyl, benzyl,
piperidiny] and phenylethyl;

Rg ia a phemry] group optionally substituted with ons or two gronps selected from Cl, B, C;.
salkyl, <CN, -COzCi.aalkyl, -C(O)NR4R;, -SO2NHaz, -NO;, -OH, -NH,, ~CF; and C,.
galkoxy, or Re is Cy¢cycloalkyl, -CHyOH, naphthalono-2-yl, naphthalene-1-yl or 2-thienyl;

Ry is selected from —OH, -CN, oxo, -CO;C;.¢alkyl, -CO;H, -C(OINR)(Rs), -NRO(Rs), -
CHzN(R4)(Rs), -CE:OE, C;.galkyl, -C(O)Ci.salkyIN(R{)(Rs), NHC(OIN(RR), -
S(0)<Ci-salkyl, phenyl, pyridyl, H;NCH(Rg)C(O)-, HO(CHy)CH2.CH(NH2)C(0)-,
HOCH(R¢)CHzNH-, R¢CH;CH(OH)CHaNH-, R¢OCH,CH(OH)CH;NH- and -
C{O)heterocyclyl, wherein said heterocyclyl is selected from piperidinyl, piperazinyl,
morpholinyl and pymrolidinyl, or Ry is 2-hydroxyethylamino, methylcarbamimidoyl,
hydroxyimino, Irydrozinocarbonyl, sulfamoyl, methanssulfonylamino,
methylsulfonylirydmzino, 2-hydroxypropylamino, 2,3-dilrydroxypropylamino, 2-hydroxy-
1-methylethylamino, cexbamoylmethylamino, N*-phenylhydmzinocarbonyl or toluena-4-
sulfortylamino;

Rg is selected from C)-salkyl, (CHz)14NHj, phenyl or benzyl;
-16-
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misQorl;
nis0,10r2;
pis0,1,20r3;

and pharmacentically acceptable salts, esters, tautomers, individual isomers, and mixtures
of isomers thereof.

In gtill another embodiment of the invention there are providad novel compounds of the
formula (T) as described abovo and whereim:

R, is

(=) phexy), optionally substituied with ane to two Rs,
(b) RCH=CH-

(c) Craalkyl,

(d) -CasalkylOH,

(c) CF,

(f) —Ci-salkoxy,

(&) —OCa4alkylOH,

(k) —C\-saikylthio, or

(i) ~C(O)NHR', wherein R’ is Rs, pyridyl or—CHj;
Ry ia

heterocyclyl wherein said heterocycle is selected from 1-piperidinyl, 1-piperazinyl, 1-

azepanyl, 1,4-diazacycloheptan-1-yl and 1-azepanyl and is optionally substituted with one
to three Ry;

Ry is chosen from —CHj, ~OCH, F, Cl, <CO,CH,, -SO:CHj and -NO3;

R4 and R are independentiy selected from H, -CH, and benzyl;

-17-
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Rg is a pheny] group optionally substituted with ane or two groups selected from CL F, C;.
alkyl, -CN, CO;C;.qalkyl, C(O)NR4Rs, -SO2NH;, -NO;, -OH, -NHg, -CFs and C; gelkoxy
ar R is Cs.scycloalkyl, -CHaOH, naphthalene-2-yl, naphthalene-1-yl or 2-thienyl;

Ry is selected from —OH, -CN, oxo, -CO2C1-alkyl, -C(ONR)(Rs), -NR)(Rs), -
CH;N(R4)(Rs), CHz0H, Ci.etlkyl, -C(O)C).calkyINR)(Rs), -NHC(O)N(R)R), -
S(O)Crealkyl, HaNCH(Rs)C(O)-, HO(CH,)wCH,CH(NH,)C(0)-, HOCH(R()CH;NH-,
R¢CH;CH(OH)CH;NH-, ROCH;CH(OH)CH,;NH- and -C{O)hetarocyciyl, wherein said
heterocyclyl is selected from piperidinyl, piperazinyl, morpholinyl and pyrrolidinyl, or R,
is 2-hydroxyethylamino, methylcarbamimidoyl, hrydroxyimin, hydrozinocarbonyl,
sulfamoyl, methanesulfonylamino, metisylsulfomyliydrazine, 2-hydroxypropylamino, 2,3-
dihydroxypropylamino, 2-hrydroxy-1-methylethylamino, carbamoyimethylamino, N°-
phenylhydrazinocarbonyl or toluene-4-snlfonylamino;

Ry is solected from C,.¢alkyl, (CHz);4NHa, phenyi or benzyl;

and pharmaceutically ecceptable salts, esters, tautomers, individual isomers, and mixtures
of isomers thereof.

In a further embodiment of the invention there are provided novel compounds of the
formula (T) as described above and wherein:

Riis

(s) -CHCH;CHs,

(b) -OCH;CHj,

(c)-SCHj,

(d) ~C(O)NHR’, where R’ is 3-pyridyl, or phenyl substituted in the 4-position with -OH, -
C(O)NH,, ot —SO;NH;;

Ry is heterooyclyl wherein ssid betarosyolo is selected from 1-piperidinyl and 1-
piperazinyl and is optionally substituted with one to three Ry;

-18-
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R4 and Ry are indspendently selscted from H, -CHj and benzyl;

Ry is a phenyl group optionally mbstituted with one or two groupe selected from CI, F, -
CH;, -CN, -CO;CHs, -C(O)NR4Rs, -NO;, -OH, -NH;, -CF; and —CH;, or Rg is
naphthalene-2-yl, naphthalene-1-yl or 2-thienryl;

5 Rgyisselected from —OH, -CN, oxo, -C(O)NHa, -NHz, -CHzNH3, -CHs, -NHC(O)NH,,
HaNCH(Ry)C(0)-, HOCH(Rg)CH2NH- , R¢CH;CH(OH)CH:NH- and
RsOCH,CH(OH)CHaNH-, or Ry is 2-hydroxyethylamino, methylcarbamimidoyl,
methanesulforrylamino, methylsulfonylhydrazino, 2-hydroxypropylamino, 2,3-
dihydroxypropylamino, carbamoylmethylamino or N*-phenylhydrazinocarbonyl;

10 Rgis (CHy))4NH;;
and pharmacoutically acceptable salts, csters, tautomers, individual isomers, and mixtures
of isomery thereof;

with the proviso that in each of the above embodiments of novel compounds, if R, is
phenyl or heteroaryl, C;.alkyl, -CFs, -C(O)NR4Rs or hetzrocyclyl, then R; is not Ci.ealkyl,

15 phenyl, heteroaryl, -CFs, or H. In the first aspect of the invention related to a method of
treating an inflammatory or awtoimmmme condition with compounds of fonmula (), this
proviso does not apply.

In a further embodiment of the invention, there are provided the following compounds:

ame Structure
3-Amino-6-(4-hydroxy-piperidin-1-yl)-
4-propyl-thieno[2.3-b]pyridine-2- H,
carboxylic acid amide I o

O N8 NH,
HO

-19-
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3-Amino-6-{4-carbamoyl-piperidin-1-
yi)-4-propyl-thienof2,3-b]pyridine-2-

3-Amino-6-(4-methyi-piperzin-1-yI)-
4-propyl-thieno[2,3-b]pyridine-2-
carbaxylic acid amide

3-Amim-6-pipmzin:-1-yl-4-pmpyl-
thieno[2,3-b]pyridine-2-carhoxylic
lacid amide

3-Amino-6-(4-methanesulfonyl-
piperazin-1-yl)}-4-propyl-thieno[2,3-

3-Amino-6-(3-hydroxy-piperidin-1-yl)-
4-propyl-thieno[2,3-b]pyridine-2-
|carboxylic acid amide

OH
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3-Amino-6-(d-amino pipendin- 1yl 4
propyi-thieno{2,3-blpyridine-2-
carboxylic acid amide

3-Amino-6-[4-(2-amino-othanoyl)-
piperazin-1-yI}-4-propyl-thieno[2 3- H
blpyridine-2-carbaxylic acid amids

3-Amino-6-{#-oxo-piperidin-1-yl)-4-
propyl-thieno[2,3-b}pyridine-2-
carboxylic acid amide

3-Amino-6-(4-carbamoyl-piperazin-1-
yI)-4-propyl-thieno[2,3-blpyridine-2-
lcarboxylic acid smide

3-Amino-6-((S)-3-amino-pymolidin-1-
yi)-4-propyl-thieno[2,3-b]pyridine-2-
|carboxylic scid amido

21-
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3-Amino-6-((R)-3-amino-pyrrolidin-1-
yl)-4-propyl-thieno[2,3-b]pyridine-2-

3-Amino-6-(4-amino-4-cyano-
piperidin-1-yl)-4-propyl-thieno[2,3- H,
bjpyridine-2-carboxylic acid amide

4-(3-Amino-2-carbamoyl-4-propyl-

thieno[2,3-b]pyridin-6-yl)-piperazine- )(’QIE{

2-carboxylic acid methy] ester b "

3-Amino-6{4-(4-emino-butancyl)-

’Fpmzin—l-yl]ﬂopyl—ﬂﬁm[?ﬁ- I@{
Jpyridine-2-carboxylic acid amide h "

3-Amino-6-[4-{(R)-2-emino-

fpropanoyl)-piperszin-1-y1]-4-propyl- Hy
trieno[2,3-b]pyridine-2-carbaxytic Ié.{
ﬂacid amide O s H

22~
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3-Amino-6-[4-((S)-2-amino-
propanoy])-piperazin-1-yI}-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic
acid amide

3-Amino-6-{4-hydroxy-4-methyl-
piperidin-1-yl}-4-propyl-thieno[2,3-
b]pyridine-2-carboxylic acid amide

1-yl)-4-propyl-thieno[2,3-b]pyridine-2-
|carboxylic acid amide

3-Amino-6-{4-amino-piperidin-1-yl)-4-
(4-methaneaulfomyl-phenyl)-
thienof2,3-b]pyridine-2-carboxylic
acid amide

3-Amino-6-(4-amino-piperidin-1-yl)-4-
Hm:ﬂ:yhu]ﬁnyl—ﬂﬁmom-b]pyﬁdine-
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3-Amino-6-(4-amino-piperidin-1-yI)-4-
((B)-styryl)-thieno[2,3-b]pyridine-2-

3-Amino-6-{(4-amino-piperidin-1-yI)-4-
| (4-nitro-phenyT)-thieno[2,3-b]pyridine-
2-carboxylic acid amide

3-Amino-6-(4-amino-piperidin-1-yI)-4-
|[(E)-2~(4-chlaro-phenyT)-vinyl]-
thieno{2,3-b]pyridine-2-carboxylic
|acid amide

3-Amino-6-(4amino-piperidin-1-yl)-4-
phenethyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide

3-Amino-6-(4-aminomethyl-piperidin-
1-yi)-4-propyl-thieno[2,3-b]pyridine-2-
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3-Amino-6-(4-amino-piperidin-1-y1)-4-
phenryl-thieno[2,3-b]pyridine-2-

3-Amino-6-{4-amino-piperidin-1-yl)-4-
[(E)-2-2-chloro-phenyl)-vinyl]-
thieno[2,3-b]pyridine-2-carboxylic
acid amide

3-Amino-6-(4-emino-piperidin-1-y1)-4-
(4-fluoro-phenyl)-thieno[2,3-
blpyridine-2-carboxylic acid amide

3-Amino-6-(4-amino-piperidin-1-yl)-4-
|(4-methoxy-phenyl)-thieno[2,3-
b]pyridine-2-carbaxylio acid amide

3-Amino-6-[1,4]diazepan-1-yl-4-

|p|vpyl-ﬂ1im[2.3-bhsyﬁdino-2-

25
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3-Amino-6-{4-(2,4-diamino-butanoyl)-
piperazin-1-yi]-4-propyl-thienof2,3- H,
blpyridine-2-carboxylic acid amide o

-

3-Amino-6-[4-(1-piperidin-4-yl-
methanoyl)-piperazin-1-yi]-4-propyl-
{thienof2,3-b]pyridine-2-carbaxylic
acid amide

3-Amino-6-(4-methyl-{1,4]diazepan-1-
yI)-4-propyl-thieno[2,3-b]pyridine-2-
|carboxylic acid amide

3-Amino-6-(4-amino-piperidin-1-yI)-4-
|(3-nitro-phemyl)-thiena[2,3-blpyridine- o
2-carboxylic acid amide

-26-
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3-Amino-6-(4-amino-piperidin-1-yl)-4-
F[(E)-Z-(*l-mnﬂww-phmvl)-vhvl]-
thieno[2,3-b]pyridine-2-carboxylic
acid amide

3-Amino-6-(3-amino-propylamino)-4-
propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide

3-Amino-6-(3-carbamoyl-piperazin-1-
yI)-4-propyl-thieno[2,3-blpyridine-2-
Fcubo:quic acid amide

6-(4-Acotyi-[1,4]diazepan-1-y)-3-
Jmino-ﬁt-pmpyl—ﬂ:imo[z,:i-b]pyrid_ino- H,

27-
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3-Amino-6-(3-carbamoyl-piperidin-1-
yI)-4-propyl-thieno[2,3-b]pyridine-2-

3-Amino-6-{3-amino-perhydro-azepin-
1-yl)-4-propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide

3-Amino~6-(3-aminomethyl-piperidin-
1-y1)-4-propyl-thieno[2,3-b]pyridine-2-

3-Amino6-(-ami e e —
1-yl)-4-propyl-thieno[2,3-b]pyridine-2-
|carboxylic acid amide

3-Amino-6-(4-amino-piperidin-1-yl)-4-
trifluoromethyl-thieno[2,3-blpyridine-

-28-
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3-Amino-6-piperazin-1-yl-4- Fa NH,
trifluoromethyl-thieno[2,3-b]pyridine- & | N\
2-carboxylic acid amide X H,
'S

3-Amino-6-(2-hydroxymetiryl-

iperidin-1-yl)-4-propyl-thieno[2,3- H,
l:l]pyridim-z-urboxylic acid amide HO Z | A

\N g H’

3-Amino-6-[4-((S)-2-amino-3- =
Irydroxy-propionyl)-piperazin-1-yl}-4-
propyl-thieno[2,3-b]pyridine-2-
\carboxylic acid amide i, O
H,

3-A:.nino-6-(4-cnbamoyl-
|[1,4]diazepan-1-yi)-4-propyl-
thieno[2,3-b]pyridine-2-carbaxylic N H,
acid amide | P
J
3-Amino-6-(5-o0xo-[1,4]diazepan-1-yi)- X
4-propyl-thieno[2,3-b]pyridine-2-
|carboxylic acid amide I N \ H,
J\ N/ 8
-
N
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3-Amino-6-{4-{((S)-2-amino4-
ydroxy-butyryl)-piperazin-1-yI}-4-
propyl-thieno[2,3-b]pyridine-2-
carbaxylic acid amide

3-Amino-6-{4-amino-piperidin-1-yl)-4-
[(B)-2-(4-flnoro-phenyl)-vinyl]-
thieno[2,3-b]pyridine-2-carboxylic
acid amide

3-Amino-6-{@-cthylamino piperidin-1-
yI)-4-propyl-thieno[2,3-blpyridine-2-
|carboxylic acid amids

3-Amino-6-(4-amino-piperidin-1-yl)}-4-
(3-fluoro-phenyT)-thieno[2,3-
b]pyridine-2-carboxylic ecid amide

30-
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3-Amino-6-[4-(N-
Icarbamimidayl)-pi in-1y1F
4-propyl-thieno[2,3-b]pyridine-2-

3-Amino-6-(4-hydroxyimino-
iperidin-1-yl)}-4-propyl-thieno[2,3-
b]pyridine-2-carboxylic acid amide

3-Amino-6-(4-amino-piperidin-1-yi)-4-
[(B)-2-{4-trifluoromethy}-phenyl)-
vinyl]-thieno[2,3-b]pyridine-2-

3-Amino-6-(4-exmino-piperidin-1-y1y4- H.
((B)-2-p-tolyl-vinyl)-thienof2,3-
blpyridine-2-carboxylic acid amide

-31-




WO 03/103661 PCT/US03/17343 g/ J

3-Amino-6-(4-amino-piperidin-1-yI) 4~
[(B)-2~(2-fluoro-phenyl)-vinyl]-
thieno[2,3-b]pyridine-2-carboxylic
lacid amide

3-Amino-6-[4-(2,3-dihydroxy-
propylamino)-piperidin-1-yl]-4-propyl-
thienof2,3-b]pyridine-2-carboxylic
acid amide

3-Amino-6-{(4-hydrazinocarbonyl-
piperazin-1-yl)-4-propyl-thienof2,3-
blpyridine-2-carboxylic acid amide

3-Amino-6-[4-(2-hydroxy-
ethrylamino)-piperidin-1-yl}-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic d A

acid amide A |
e

-32-
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3-Amino-6-(4-amino-piperidin-1-yi)-4-
((B)-2-m-tolyl-vinyl)-thieno]2,3-
blpyridne-2-carboxylic acid amide

3-Amino-6-[4-((S)-2-hydroxy-1-
methyl-ethylamino)-piperidin-1-yi}-4-
propyl-thieno[2,3-blpyridine-2- 2N
carboxylic acid amide Xy I

3-Amino-6-(4-methanesulfonylamino-
piperidin-1-yI)-4-propyl-thieno[2,3-
b]pyridine-2-carbaxylic acid amido

4-[3-Amino-6-(4-amino-piperidin-1-
yl)-2-carbamoyl-thieno[2,3-bJpyridin-
4-yl]-benzoic acid methyl ester

-33.



WO 03/103661 PCT/USOI/17343

3-Amino-6-[4-(2-hydraxy-2-phenyl- #
ethylamino)-piperidin-1-yl]-4-propyl-
thienof?2,3-b]pyridine-2-catboxylic
acid emide

3-Amino-6-piperidin-4-yl-4-propyl-
|fhienof2,3-b]pyridine-2-carboxylic
acid emide

3-Amino-6-(4-amino-piperidin-1-yl)-4-
[(B)-2-(3-chloro-phenyl)-vinyl]-
thieno[2,3-b]pyridine-2-carboxylic
aoid amide

3-Amino-6(4-amino-piperidin-1-yI)4- IH-
l{8)-2-(3-methoxy-phenyl)-vimyi]-
thieno[2,3-b]pyridine-2-carbaxylic
|acid amide

34




WO 03/103661

PCT/US0¥/17343

3-Asing-6-{d-amino plpecdin 1y 4
(2,5-difluoro-phenyl)-thieno[2,3-
blpyridine-2-carboxylic acid amide

n

3-Amino-6-[4-(N'-phenyl-
hrydrazinocarbonyl)-piperazin-1-yl]-4-
propyl-thieno[2, 3-blpyridine-2-

3-Amino-6-{4-{(S)-2-hydroxy-2-
phenyl-ethylamino)-piperidin-1-yl}-4-
propyl-thieno[2,3-blpyridine-2-
|carboxylic acid amide

3-Amino-6-[4((R)-2-Irydroxy-2-
phenyl-ethylamino)-piperidin-1-yi}-4-
~thieno{2,3-b]pyridine-2-
carboxylic acid amide

3-Amino-6- {4-[2-hydraxy-2-(4-nitro-
phenyl)-cthylamino]-piperidin-1-yl}-4-
propyl-thieno[2,3-b]pyridine-2-

-35-
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3-Amino-6-(4-amino-piperidin-1-yl)}-4- j_l-l.
ethoxy-thieno[2,3-b]pyridine-2-
carboxylic acid amide Ha

3-Amino-6-[+{(R)-2-hydraxy- 2
propylamino)-piperidin-1-yi}-4-propyl-
thieno[2,3-blpyridine-2-carboxylic
|acid amide

3-Amino-6-{4-((S)-2-hydroxy-
propylamino)-piperidin-1-yi]-4-propyl-
1ﬂ1ieno[2.3-b]pyridino-2—mrbmquic
acid amide

3-Amino-6-{4-[2-hydroxy-2~(3-
hydroxy-phenyl)-ethylamino]-
piperidin-1-yl}-4-propyl-thieno[2,3-
b]pyridine-2-carboxylic acid amide

3-Amino-6-{4-[2-hydroxy-2-(4-
hydroxy-phenyl)-ethylamino]-
piperidin-1-yl}-4-propyl-thieno[2,3-
blpyridine-2-catboxylic acid amide

-36-
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3-Amino-6-(4-hydroxy-azopan-1-yl)-4- J
propyl-thienof2,3-b]pyridine-2-
carboxylic acid amide N

=

3-Amino-6-(4-¢mi:;o-lzepm-1-yl)4-
*pmpyl-ﬂﬁm[z.a-b]pyﬁdtm-z-

3-Amino-6-(4-amino-3-hydroxy- )
piperidin-1-yl)}-4-propyl-thieno[2,3-
b]pyridine-2-carboxylic acid amide Z

3-Amino-6<{4-amino-piperidin-1-yl)-4-
(2,4-diflucro-phenyl)-thieno[2,3-
[blpyridine-2-carboxylic acid amide

-37-
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3-Amino-6-(4-amino-piperidin-1-yl)-4-
(3,4-difluoro-phenyl)-thieno[2,3-
blpyridine-2-carboxylic acid amide

3-Amino-4-propyl-6-(4-sulfamoyl-
. in-1-y1)-thieno[2,3-b]pyridine-
2-carboxylic acid amide

3-Amino-6-(4-amino-piperidin-1-yT)-4-
(4-cyano-3-fluoro-phenyT)-thieno[2,3-
b]pyridine-2-carbaxylic acid amide

3-[3-Amino-6-(4-amino-piperidin-1-
yI)-2-carbamoyl-thieno[2,3-b]pyridin-
4-yl]-benzoic acid methy] oster

-38-
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3-Amino-6-(1,1-dioxo-thiomorpholin-
4-yl)4-propyl-thieno[2,3-b]pyridine-2-

isopropaxy-thieno{2,3-blpyridine-2-
carboxylic acid amide

3-Amino-6-(4-amino-piperidin-1-yl}-4-| -

3-Amino-6-[(1 H-indol-3-ylmetiyl)-

amino]-4-propyl-thieno[2,3-b]pyridine-

3-Amino-6-{4-hydroxy-piperidin-1-yI)-
4-triflucromethyl-thieno{2,3-

3-Amino-6-{4-[2-{4-amino-phenyl)-2-
hydroxy-ethrylamino]-piperidin-1-yl}-
4-propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide

ST
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3-Aming-6- (4-{2 hydraxy-2-(¢-
meothaxy-pheyl)-othylamino}-

piperidin-1-yl}-4-propyl-thieno[2,3- i
b]pyridine-2-carboxylic acid amide [ ]‘ '
H
3-Amino-6-{4-[2-{(4-chloro-phenyl)-2- .
hydroxy-ethrylamino]-piperidin-1-yl}-

4-propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide

4-[3-Amino-6-(4-amino-piperidin-1-
yl)-2-carbamoyl-thienof2,3-b]pyridin-
4-yl]-benzoic acid othyl ester

3-Amino-6-(4-hydroxy-piperidin-1-yl)-
4-(4-methanesulforyl-phenyl)-
thienof2,3-b]pyridine-2-carbaxylic
acid amide




WO 03/103661 PCT/US03/17343

4- (2-{1-(3-Amino-2-carbamoyl-4-
propyl-thiono[2,3-b]pyridin-6-yl)-
piperidin-4-ylamino]-1-hydroxy-~
ethyl}-benzoic acid methy] oster

3-Amino-4-(4-cyano-3-fluoro-phenyl)-
6-(4-hydroxy-piperidin-1-yl)-
thieno[2,3-b]pyridine-2-carboxylic
acid amide

3-Amino-4-ethoxy-6-(4-hydroxy-
iparidin-1-y1)-thieno[2,3-b]pyridi
2-carboxylic acid amide

3-Amino-4-propyl-6-(4-ureido-

iperidin-1-yT)-thieno[2,3-blpyridi
2-carboxylic acid amide

3-Amino-6-(4-hydraxy-piperidin-1-yl)-
4-isopropoxy-thieno[2,3-b]pyridine-2-

“41-
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3-Amino-6-(4-hydroxymethyl- o
piperidin-1-yl)-4-propyl-thieno[2,3-
[b]pyridine-2-carboxylic acid amide . l S 0
-
L

HO.

3-Amino-6-((S)-3,4-dihydroxy- -
Ipipmidin-l-yMpmpyl-ﬂzimm- s
b]pyridine-2-carbaxylic acid amide | e\

S,
HO

OH

3-Amino-6-]3-hydroxy-4-(tolueno4-
| sulfonylamino)-piperidin-1-yl]-4-
propyl-thieno[2,3-b]pyridine-2-

3-Amino-6-[1,4Joxazepan-4-yl-4-
|p:opyl-ﬂ:icno[2.3—b]pyﬁdhe—2—
carboxylic acid amide n \
/ 8 NH,

3-Amino-6-(4-hydroxy-piperidin-1-yl)-

4-methylsulfinyl-thisnof2,3-
b]pyridine-2-carboxylic acid amide

42-
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3-Amino-6-[4-(carbamoylmetiryl-
Flnﬁno)-ripeﬁdﬁ!-l-ﬁ]-*m -
thieno[2,3-b]pyridine-2-carboxylic
acid amide

3-Amino-6-(4-amino-4-methyl-
piperidin-1-yl)-4-propyl-thienof2,3-
blpyridine-2-carboxylic acid amide

A-yl)-4-cthoxy-thieno[2,3-b]pyridine-

3-Amino-61,1-dioxo-thiomorpholin- j-‘.
x
Z

3-Amino-6-(4-methanesul fonylamino- HG
piperidin-1-yl)-4-mothylsulfanyl- y
thisno{2,3-b]pyridine-2-carbaxylic Y

. . X a
acid amide HE /O o
0%

43
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3-Amino-6-(4-hydroxy-piperidin-1-yI)- HO.
4-(3-rydroxy-propyl)-thieno[2,3-
blpyridine-2-carboxylic acid anvide

3-Amino-6-{4-[2-(4-carbamoyl-
phenyl)-2-hydroxy-ethylamino]-
piperidin-1-y1}-4-propyl-thieno[2,3-
blpyridine-2-carboxylic acid amide

3-Amino-6-(4-hydroxy-piperidin-1-yI)-
thienof2,3-blpyridine-2,4-dicarboxylic
acid 2-amide 4-pyridin-3-ylamide

3-Amino-6-((S)-3-hydroxy-4-

4 Hfonylamino-piperidin-1-yl)-
4-propyl-thieno[2,3-b]pyridine-2-
{catboxylic acid amide

3-Amine b4 @ bydary2-
uaphthalen-2-yl-othylamins)-piperidin-
1-y1l4-propylthicnof2,3-blpyridine-2-

lcarboxytio acid amide '
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3-Amino-6-[4-(N-methylsulforyl-
hydrazino)-pipetidin-1-yi]-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic
acid amide

3-Amino-6-[4-(2-hydroxy-2-
naphthalen-1-yl-ethylsming)-piperidin-
1-yI}4-propyl-thienof2,3-blpyridine-2-
#cnw:ync acid amide

3-{2-[1-3-Amino-2-catbamoyl # -
propyl-thieno{2,3-b]pyridin-6-yI)-
piperidin-4-ylamino]-1-hydroxy-
|ethyl)-benzoic acid mefhy] ester

3-Amino-6-(4-amino-4-methyl-
piperidin-1-yl)-4-ethoxy-thieno[2,3-
b]pyridine-2-carboxylic acid amide

3-Amino-6-{4-[2-hydroxy-2-(4-
mefiylcarbamoyl-phenyl)-
Teﬂly]nnim]-piperidh-l-yl} -4-propyl-

45-
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3-Amino-6-{4-[24 .
dimetirylcarbamoyl-phenyl)-2-
hydroxy-etirylamino]-piperidin-1-y1} -
4-propyl-thieno(2,3-b]pyridine-2-
carboxylic acid amids
3-Amino-6-{4-[2-(4-bonzylcarbamoyl-
{phenyl)-2-hydraxy-etirylamino]-
piperidin-1-y1}-4-propyl-thieno[2,3-
blpyridine-2-carboxylic acid amide

3-Amino-6- {4-[2-(3-carbamayl-
pheayl-2-hydroxy-ettylamino}-
[pperidin-1-51) 4 propyl-thienof2,3-
hlpyridine-2-carboxylic acid amide

3-Amino-6-[4-(2-hydroxy-2-thiophen-
2-y1-ethylamino)-piperidin-1-yi]4-
[propyl-thienof2,3-blpyridine-2-
carbaxylic acid amide

thieno[2,3-b]pyridine-2,4-dicarboxylic
acid 2-amide 4-[(4-Hydraxy-phenyl)-

0
] NH

3-Amino-6-(4-hydroxy-piperidin-1-yl)- é
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WO 03/103661
-Amino-6-(+ hydroxy-piperidin 1) RN 0
thieno[2,3-b]pyridine-2,4-dicarbaxylic
acid 2-amide 4-[(4-carbamoyl-phenyl)-
amide] HN

H,
0
ol
HO
3-Amino-6-(¢-hydroxy-piperidin-1-y] HN. GO
)-thieno[2,3-b]pyridine-2,4- °
dicarboxytic acid 2-amide 4-[(4- (5
sulfamoyl-phenyl)-amide] HN. -0
e 0
HO
3-Amino-6-(4-trydroxy-piperidin-1-yl)- I
thieno[?2,3-b]pyridine-2,4-dicarbaxylic ™ H,
lacid 2-amide 4-methylamide | P
O, N° 8 NH,
HO
3-Amino-6-(4-hydroxy-piperidin-1-y1)- Q
thieno[2,3-b]pyridine-2,4-dicarbaxylic
acid 2-amide 4-pyridin-4-ylamide HN. 0 "
0
O IN 8 NH,
HO

47-
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3-Amino 6.4
(phenylcarbamoylmethyl-amino)- o
piperidin-1-yl}-4-propyl-thieno[2,3- § W,
blpyridine-2-carboxylic acid amide OJWO

o
3-Amino-6-(4-{[(4-oarbamoy}- .
phenylcarbamoyl)-methyl]-amino}-
piperidin-1-yi)-4-propyl-thieno(2,3- g
|blpyridine-2-carboxylic acid amide ru
HN
3-Amino-6-[4-(2-Brydroxy-3-phenoxy-
propylamino)-piperidin-1-yTj4-propyl- ,({’C{:_\
oo | Qe T
o’\!.:‘u
3-Amino-6-[4-(2-hydroxy-3-phenyl-
[propylamino)-piperidin-1-yl]4-propyk- ‘8‘0«
thieno[2,3-b]pyridine-2-carboxylic N .
onq

T Amino-6-{4-[2-hydroxy-3-(4-
methoxy-phencxy)-propylamino]- fﬁ'{:b
piperidin-1-yl} 4-propyl-thieno[2,3- |} b
b]pyridine-2-carbaxylic acid amide 00 ,\g\HO
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3-Amino-6- {4-[3-{4-carbemoyl-
)-2-hydroxy-propylamino]- "
idin-1-y1}-4-propyl-thienof2,3- Haﬂlo ,Ol 8 W,
blpyridine-2-carboxylic acid amide ’\(OH\H
3-Amino-6-]4-(1-imino-ethyl)-
piperazin-1-yl]-4-propyi-thieno[2,3- "
b]pyridine-2-carboxylic acid amide N 2 o
| N
Z
N N S NH,
N\)
T
3-Amino-6-(4-amino-3,3-dimethyl-
cyclohexyl)-4-propyl-thieno[2,3-
blpyridine-2-carboxylic acid amide Hy N
®e
N/ S o)
HN
3-Amino-6-{(4-hydroxy-3,3-dimethyl-
cyclobaxyl)-4-propy]-thienof2,3-
blpyridine-2-carboxylic acid amide

and pharmacsutically acceptable galts, esters, tautomers, individual isomers, and mixtures
of isomers thereof.
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For all the compounds disclosed in this application, in the event the nomencisture is in
conflict with the structure, it shall be understood that the compound is defined by the
structure,

In another embodiment of the invention, there are provided the following compounds:

3-Amino-6{4-oxo-piperidin-1-yi)-4-propyl-thieno[2,3-b]pyridine-2-carbaxylic acid
amide;
3-Amino-6-(4-amino-4-cyano-piperidin-1-yl)-4-propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide; _
3-Amino-6-(4-amino-piperidin-1-yl)-4-(4-methanesulforryl-phenyl)-thieno[2,3-
b]pyridine-2-carboxylic acid amide;
3-Amino-6-(4-amino-piperidin- 1 -yl)-4-methylsulfanyi-thieno[2,3-b}pyridine-2-
carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-yI)-4-((B)-styryl)-thieno[2,3-bipyridine-2-carboxylic
acid amide;
3-Amino-6-(4-amino-piperidin-1-yl}-4-(4-nitro-phenyl)-thieno{2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-[1,4]diazepan-1-yl-4-propyl-thienof[2,3-blpyridine-2-carbaxylic acid
amide;
3-Amino-6-[4-(2,4-diamino-butanoyl)-piperazin-1-yl]-4-propyl-thieno[2,3-b]pyridine-2-
carbaxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-y1)-4-[(B)-2-(4-methoxy-phenyl)-vinyl]-thieno[2,3-
blpyridine-2-carboxylic acid amide;
3-Amino-6-(2-aminomethyl-piperidin-1-y1)-4-propyl-thieno[2,3-b]pyridine-2-carboxylic
3-Amino-6-(4-amino-piperidin-1-yI)-4-trifluoromsthyl-thieno[2,3-b]pyridine-2-
carbaxylic acid amide;
3-Amino-§-piperazin-1-yl-4-trifluoromethyl-thieno[2,3-b]pyridine-2-carbaxylic acid
amide;
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3-Amino-6-(4-amino-piperidin-1-yl)-4-((E)-2-p-tolyl-viny!)-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-[4-(2,3-dihydroxy-propylamino)-piperidin-1-yl}-4-propyl-thieno[2,3-
blpyridine-2-carboxylic acid amide;
3-Amino-6-[4-(2-hydroxy-ethylamino)-piperidin-1-yl]-4-propyl-thieno[2,3-b]pyridine-2-
carbaxylic scid amide;
3-Amino-6-(4-amino-piperidin-1-yI}-4-((E)-2-m-tolyl-vinyl)-thieno[2,3-b]pyxidine-2-
carboxylic acid amide;
3-Amino-6-(4-methanesulfonylamino-piperidin-1-yf)}-4-propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
4-[3-Amino-5-(4-amino-piperidin-1-yI)-2-carbamoyl-thieno[2,3-b]pyridin-4-y1I}-benzoic
acid methyl ester;
3-Amino-6-[4-(2-hydroxy-2-phenyl-ethylamino)-piperidin-1-yI]}-4-propyl-thienof2,3-
blpyridine-2-carboxylic acid amide;
3-Amino-6-piperidin-4-yl-4-propyl-thieno[2,3-b]pyridine-2-carboxylic acid

amide;
3-Amino-6-(4-amino-piperidin-1-yl)-4-(2,5-difluoro-pheny)-thieno[2,3-bpyridine-2-
carbaxylic acid amide;
3-Amino-6-[4-{N'phenyl-hydrazinocarbonyl)-piperazin-1-y[}-4-propyl-fhisno[2,3-
b]pyridine-2-carboxylic acid amide;
3-Amino-6-[4-{(S)-2-hydroxy-2-pheny}-cfhylamino)-piperidin-1-y1]-4-propyl-
thisno[2,3-b]pyridine-2-carbaxylic acid emide;
3-Amina-6-[4-((R)-2-hydroxy-2-phenyl-othylamino)-piperidin-1-yl]-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amids;

3-Aming-6- {4-{2-hydroxy-2-(4-nitro-phenyl)-ofhylamino]-piperidin-1-yl} -4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-yl)-4-ethoxy-thieno[2, 3-b]pyridine-2-carboxylic acid
amide; '
3-Amino-6-[4-((S)-2-hydroxy-propylamino)-piperidin-1-y{]-4-propyl-thieno[2,3-
blpyridine-2-carbaxylic acid amide;
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3-Amino-6-[4-((5)-2-hydroxy-propyiamino)-piperidin-1-y1]-4-propyl-thieno[2,3-
b]pyridine-2-carboxylic acid amide;
3-Amino-6-{4-[2-hydroxy-2-(3-hrydroxy-phemnyl)-ethylamino]-piperidin-1-yl} -4-propyl-
thieno[2,3-b]pyridine-2-carbaxylic acid amide;
3-Amino-6-{4-[2-hrydroxy-2-(4-hydroxy-phenyl)-ethylamino]-piperidin-1-yi}-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6-(4-amino-azepan-1-yl)-4-propyl-thieno[2,3-b]pyridine-2-carboxylic acid
amide;

3-Amino-6-(4-amino-3-hydraxy-piperidin- 1-yl)-4-propyl-thieno{2,3-bJpyridine-2-
carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-yl)-4-(2,4-diffucro-phenyl)-thieno[2,3-bipyridine-2-
carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-yl)-4-(4-cyano-3-fluoro-phenyl)-thieno[2, 3-blpyridine-
3-Amino-6-(4-amino-piperidin-1-yl)-4-isopropoxy-thieno[2,3-b]pyridine-2-carboxylic
acid amide;
3-Amino-6-[(1H-indol-3-ylmetiryl)-amino]-4-propyl-thieno[2,3-b]pyridine-2-carboxylic
3-Amino-6-(4-hydroxy-piperidin-1-yl)4-trifluorometiyl-thieno[2,3-b]pyridine-2-
3-Amino-6-{4-[2-{4-amino-phenyl)-2-hydroxy-ethylamino]-piperidin-1-yl}-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid emide;
3-Amino-6-{4-[2-hydroxy-2-(4-methoxy-phenyl)-etirylamino]-piperidin-1-y1}-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6-{4-{2-(4-chloro-phenyl)-2-hydroxy-ethylamino]-piperidin-1-yl}-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6-(4-hydroxy-piperidin-1-yI)}-4-(4-mothanosulfonyl-phenyl)-thiono[2,3-
b]pyridine-2-carbaxylic acid amide;
4-{2-[1-(3-Amino-2-carbamoyl-4-propyl-thieno[2,3-b]pyridin-6-yl)-piperidin-4-
ylamino]-1-hydraxy-cthyl}-benzoic acid methyl oster;
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3-Amino-4-(4-cyano-3-fluoro-phenyl)-6-(4-hydroxy-piperidin-1-yl)-thienof2,3-
b]pyridine-2-carboxylic acid amide;
3-Amino-4-othoxy-6-(4-hydroxy-piperidin-1-yI)-thieno[2,3-b]pyridine-2-carboxylic acid
amide;
3-Amino-4-propyl-6-(4-ureido-piperidin-1-yl)-thieno[2,3-blpyridine-2-carbaxylic acid
amide;
3-Amino-6-{(S)-3,4-dihydraxy-piperidin-1-yl)-4-propyl-thieno[2,3-b]pyridine-2- -
carbaxylic acid amide;
3-Amino-6-(4-hydroxy-piperidin-1-yl)}-4-methylsulfimy]-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-(4-hydroxy-piperidin-1-yl)-4-(3-hydroxy-propyl)-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-{4-[2-(4-carbamoyl-phenyl)-2-hydroxy-ethylamino]-piperidin-1-yl} -4-
propyl-thieno[2,3-blpyridine-2-carbaxylic acid amide;
3-Amino-6-{4-hydroxy-piperidin-1-yI)-thieno[2,3-b]pyridine-2,4-dicarboxylic acid 2-
amids 4-pyridin-3-ylamide;
3-Aminp-6-{(S)-3-hydroxy-4-methanesulforrylamino-piperidin- 1 -yl)-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6-{4-(2-hydroxy-2-naphthalen-2-yl-ethylamino)-piperidin-1-yi]-4-propyl-
thieno[2,3-blpyridine-2-carboxylic acid amide;
3-Amino-6-{4-(N'-methylsulforryl-hydrazino)-piperidin-1-yl]-4-propyl-thieno[2,3-
b]pyridine-2-carboxylic acid amide;
3-Amino-6-[4-(2-hydroxy-2-naphthalen-1-yl-ethylamino)-piperidin-1-yl]}-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-{2-[1-(3-Amino-2-carbamoyl-4-propyl-thieno[2,3-blpyridin-6-yI)-piperidin-4-
ylamino]-1-hydroxy-cthryl} -benzoic acid methyl ester; -
3-Amino-6-(4-amino-4-methyl-piperidin-1-yl)-4-ethoxy-thieno[2,3-b]pyridine-2-
carbaxylic acid amide;

3-Amino-6- {4-[2-hydroxy-2-(4-methylcarbamoy}-phenyl)-ethylamino]-piperidin-1-y1} -
4-propyl-thieno[2,3-b]pyridine-2-carboxylic acid amide;
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3-Amino-6- {4-[2-(4-dimethylcarbamoyl-phenyl)-2-hydroxy-ethylamino]-piperidin-1-
yl}-4-propyl-thienof2,3-b]pyridine-2-carbaxylic acid amids;
3-Amino-6-{4-[2(4-bemzylcarbamoyl-phenyl)-2-hydroxy-ethylamino)-piperidin-1-yl} -
4-propyl-thieno[2,3-b]pyridine-2-carbaxytic acid amide;
3-Amino-6-{4-[2-(3-carbamoyl-phenyl)-2-lrydroxy-ethylamino)-piperidin-1-y1} -4-
propyl-thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6-(4-hydroxy-piperidin-1-yl)-thieno[2,3-b]pyridine-2 4-dicarboxylic acid 2-
amide 4-[(4-hydroxy-phenyl)-amide];
3-Amino-6-(4-hydroxy-piperidin-1-yl)-thieno[2,3-b]pyridine-2,4-dicarboxylic ecid 2-
amide 4-[(4-carbamoyl-phenyl)-amids];
3-Amino-6-(4-hydroxy-piperidin-1-yl)-thieno[2,3-b]pyridine-2 4-dicarboxylic acid 2~
amide 4-[(4-sulfamoyl-phenyl)-amide];
3-Amino-6-(4-hydroxy-piperidin-1-y1)-thieno[2,3-b]pyridine-2,4-dicarboxylic acid 2-
amide 4-pyridin-4-ylamide;
3-Amino-6-[4-(2-rydroxy-3-phenoxy-propylaming)-piperidin-1-yi}-4-propyl-thieno[2,3-
blpyridine-2-carhoxylic acid amide;
3-Amino-6-[4-(2-hydroxy-3-phenyl-propylamino)-piperidin-1-yl]-4-propyl-thieno[2,3-
blpyridine-2-carbaxylic acid amide;

3-Amino-6- {4-[2-hydroxy-3-(4-methoxy-phenoxy)-propylamino]-piperidin-1-yl}-4-
propyl-thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6-{4-[3-{4-carbamoyl-phenoxy)-2-hydroxy-propylamino]-piperidin-1-yl} -4-
propyl-thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6-(4-amino-3,3-dimethyl-cyclohexyl)-4-propyl-thieno[2,3-b]pyridine-2-
catboxylic acid amide;

and pharmaceutically acceptable salts, esters, tautomers, individoal isomers, and
mixtures of isomers thereof.

The invention inclndes pharmaceutically acceptable derivatives of compounds of formula
(). A "pharmaceutically acceptable derivative™ refers to any pharmaceutically accoptable
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soid, salt or ester of a compound of this imvention, or any other campound which, upon
administration to a patient, is capable of providing (directly or indirectly) a compound of
this invention, a pbarmacologically active metabolite or pharmacologically active reeidne
thereof.

Pharmaceutically acceptable salts of the compounds of this invention include those derived
from pharmaceutically acceptable inorganic and organic scids and bases. Examples of
suitable acids include hydrochloric, hydrobromic, sulfuric, nitric, perchloric, fumaric,
maleic, phosphoric, glycolic, lactic, salicylic, succinic, toluene-p-sulfonic, tartaric, acetic,
citric, methanesulfonic, formic, benzoic, malonic, naphthalene-2-gulfonic and
benzenssulfonic acids. Other acids, such as axalic acid, while not themselves
pharmaceutically acceptable, may be employed in the preparation of salts useful as
intermediates in obtaining the compounds of this invention and their pharmaceutically
acceptable acid addition salts. Salts derived from appropriate bases include alkali metal
(e.g., sodium), alkaline carth metal (e.g., magnesium), smmonium and N-(C;-C4 alkyl)4*
salts.

In addition, the compounds of this invention include prodrugs of compounds of the
formule. (T). Prodrugs include those compounds that, upon simple transformation, are
modified to produce the compounds of the invention. Simple chemical transformations
include hydrolysis, oxidation and reduction which occur enzymatically, metabolically or
otherwise. Specifically, when a prodrug of this invention is administared to a patient, the
prodrug may be transformed into a compound of formula (T), thereby imparting the desired
pharmacological effect.

Any compounds of this invention containing one or more asymmetric carbon atoms may
occur as mcemates and mcemic mixtures, single enantiomers, disstereomeric mixtures and
individoal diastereamers. All such isomeric forms of these compounds are expreasly
included in the present imvention. Each stareogenio carbon may be inthe R or S
configuration, or a combination of configurations.
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Soms of the compounds of the invention can exist in more than ons teutomeric form. The
invention includes all sch tautomera,

The compounds of the invention are only those which are contemplated to be ‘chemically
stable’ as will be appreciated by those skilled in the art. For example, a compound which
wonld have a ‘dangling valency’, or a ‘carbanion’ are not compounds contemplated by the

invention.
As used herein, the following abbreviations are used:

DMPF is dimethylformamide;

DMBSO is dimethyl sulfoxidoe
BtOAc is ethyl acetate;

BEtOH is ethanol;

HPLC is high-performance liquid chromatography
MeOH is methamol;

THF is tetmhydrofuran;

TLC i5 thin layer chromatography

Terms not specifically defined herein should be given the meanings that would be given to
them by ane of skill in the art in light of the disclosure and the context. For example, *C;.
salkoxy” is a C;¢alkyl with a terminal oxygen, such as methoxy, ethoxy, propoxy, pentoxy
and bexoxy. All alkyl, alkylens or alkynyl groups shall be understood as being branched,
unbranched unless otharwise specified. Other more specific definitiona are as follows:

The term “alkyi” refers to a saturated aliphatic mdical containing from one to ten carbon
atoms or & mono- or polyunsatumted aliphatic hydrocarbon radical containing from two to
twelve carbon atoms unleas otherwise stated. The mono- or polyunsaturated alipbatic
hydrocarbon radical containg at least one double or triple bond, respectively. “Alkyl” refers
to both brnched and unbranched alkyl groups. Bxemples of “alkyl" includa alkyl groups
which are straight chain alkyl groups containing from one to eight carbon atoms and

branched alkyl groups containing from three to ten carbon atoms. Other examples include
-56-
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lower alkyl groups which are straight chain alkyl groups containing from ans to six carbon
atoms and branched alkyl groups containing from three to six carbon atoma. It should be
understood that any combination term using an “alk” or “alkyl” profix refers to anslogs
according to the above definition of “alkyl”. For example, terms such as “alkoxy™,

s “alkyfhio” refer to alkyl groups linkad to & second group vie &n oxygen or sulfur atom.
“Alkanoyl” refers to an alkyl group linked to a carbomyl group (C=0). Each alkyl or alkyl
analog described harein ahall be undamstood to be optionally partially or fully halogenated.

The torm “cycloalkyl” refers to the cyclic analog of an alkyl group, as defined sbove.

10 Exsmples of cycloalkyl groups are saturated or unsatureted nonaromatic cycloalkyl groups
containing from three to eight carbon atoms, and other examples include cycloalkyl groups
having three to six carbon atoms.

‘The term “heterocycloalkyl” refers to a stable 4-8 membered (but preferably, 5 or 6

15 membered) monocyclic ar 8-11 membered bicyclic heterocycle radical which may be
either saturated or unsaturated, and is non-aromatic. Each heterocycle consists of carbon
atoms and from 1 to 4 heteroatoms chosen from nitrogen, oxygen and sulfur. The
heterocycle may be attached by amy atom of the cycle, which results in the creation of a
stable structure. Exemples of “heterocycloalkyl” inclnde mdicals such as pyrrolimyi,

20 pyrrolidinyl, pyrazolinyl, pyrazolidinyl, piperidinyl, morpholinyl, thiomarpholimyl,
. "'_”'1. ticimyl, totrahyd L, tetrahrydrothi 1
rahydrofuranyl, hexahyd midimryl, hexahyd idazinyl, dityd Il 1,2-
thiazinanyl-1,1-dioxide, 1,2 6-thiadinzinanyl-1,1-dioxide, isothiazolidinyl-1,1-dioxide and
imidazolidiny]-2,4-dions.

The term “halogen” refers to bromine, chlorine, fluorine or iodine,

The tarm “ary!™ shall be understood to mean & 6-12 membered aromatic catbocyele, which
can bo a gingle ring or can be multiple rings fosed together or linked covalently. Tho term

30  “aryl” includes, for xampls, phemyl and naphihyl; other terms comprising “aryl” will have
the same definition for the aryl component, examples of theso moieties inchude: arylalkyl,

aryloxy or arylthio,
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The torm “heteroaryl” refers to a stable 5-8 membered (but preferably, 5 or 6 membered)
monocyclic or 8-11 membered bicyclic sromatic heterooycle radical. Each heterocycle
consists of carbon stoms and from 1 to 4 heteroatoms chogen from nitrogen, oxygen and
sulfur. The hetercaryl group may be attached by any atom of the ring which results in the
creation of a stable structure, BExamples of "heteroaryl” include madicals such as furanyl,
thienyl, pymolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isofhiszolyl,
oxadiazolyl, triazolyl, tetrazolyl, thiediazolyl, pyridinmyl, pyridazinyl, pyrimidinyl,
pymzinyl, indolizinyl, indolyl, isoindolyl, benzofuranyl, benzothienyl, indazolyl,
benzimidazolyl, benzthiszolyl, benzoxazolyl, purinyl, quinolizinyl, quinolimyl,
isoquinolinyl, . cionolinyl, phthalezinyl, quinazolinyl, quinoxalimyl, nephthyridinyl,
pteridinyl, carbazolyl, acridinyl, phenazinyl, phenothiazinyl and phenoxazinyl.

The terms “optional” or “optionally” mesn that the subsequently described event or
circumstances may or may not ocour, and that the description includes instances where the
event or ¢ircumstance occurs and instances in which it does not For example, “optionally
substituted aryl” means that the aryl radical may or may not be substituted and that the
description includes both substituted aryl mdicals and aryl radicals having no substitution.

The term “substituted” means that amy ons or more hydrogens on an atom of a group or
moiety, whether specifically designated or not, is replaced with a selection from the
indicated group of substitusnts, provided that the atom's normal valency is not excesded
and that the substitution resulta in a stable campound. If a bond to a substituent is shown
to cross the bond connecting two atoms in a ring, then such substituent may be bonded to
any atom on the ring. When s substituent is listed without indicating the atom via which
such subetituent is bonded to the rest of the compound, then such substituent may be
bonded via any atom in such substituent. For example, when the substituant is piperazinyl,
piperidimyl, or tetazolyl, unless specified otherwise, such piperazinyl, piperidinyl, or
tetrazolyl group may be bonded to the rest of the compound of the irrvention via any atam
in such piperazinyl, piperidinyl, or tetrazolyl group. Generally, when any substituent or
group occurs more than one time in any constituent or compound, its definition on each
occumrence is independemt of its defmition at every other occurrence. Thus, for example, if
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8 group is shown to be substitrted with 0 to 2 R, then such group is optionally substituted
with up to two R groups and R at each occurrence is selected independently from the
defined list of possible R. Such combinations of substituents and/or variables, however,
are permisgible anly if such combinations result in stable compounds.

As used herein above and throughout this application, “nitrogen” and “sulfur” include any
oxidized form of nitrogen and sulfur and the quaternized form of any basic nitrogen.

Methods of Therapeutic Use

In accordance with the invention, there are provided novel methods of using the
compounds of the formula (I). Ths compounds of the inventian are effective in inhibiting
the activity of IKKB and/or IKKc, In particular, these compounds are useful in blocking
disease processes exacerbated by IKKf-mediated NF-xB activation and IKKa activation
of B cell activity ar the cell cycle regulatory gene Cyclin D1. In blocking NF-xB
activation, compounds of the invention effectively block transcription of genes encoding
inflammatory cytokines including IL-1, IL-2, IL-6, IL-8, TNFa, chemokines including I1.-
8 and RANTES as well as other pro-inflammatory molecules including COX-2 and cell
adhesion molocules such as ICAM-1, VCAM-1 and B-gelectin. These mediators play a
koy role in the etiology of inflammatory, autoimmuns and cardiavascular disorders and
cancer. Preventing the production of these mediators is a desirable means for treating
these disorders. Thus there are provided methods for treating these conditions uaing the
compounds of the invention. Such inflammatory and sutoimmune conditions include but
are not limited to osteoarthritis, reperfusion injury, asthma, chronic obstructive pubmonary
disease (COPD), multiple sclerosis, Guillain-Barre syndrome, Crohn's diseass, ulcomtive
colitis, peoriagia, gmft versus host disease, systemic lupus erythematosus, rheumatoid
arthritis, Alzheimer’s disease, toxic shock syndrome, insulin-dependent disbetes mellitis,
acute and chronic pain, thermal injury, adult respiratory distresa syndrome (ARDS),
multiple organ injury secondary to trauma, acute glomerulonephritis, dermatoses with
acute inflarmatory components, acute purulent meningitis or other central narvous system
disorders, Grave's discase, myasthenia gravis, scleroderma and atopic dermatitis. Such
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cardiovascular disorders inclnde but aro not limited to atherosclerosis, myocandial
infarction and stroke, Such cancers include but are not limited to lymphoid-, myeloid- end
colorectal, lung, and pancreatic cancers. The compounds of the invention can also be used
to treat other disorders associated with IKK activation of NF-xB unrelated to those listed
above or discussed in the Background of the Invention. For example, the compounds of
the invention may also be useful in the treatment of cancer by enhancing the effectiveness
of chemothempeutic agents. Therefore, the invention also provides methods of treating
inflammatory and antoimmunas discases, and other diseases including cancer, comprising
administering to a patient in need of such treatment a pharmaceutically effect amount of &
compound according to the invention,

For therapentic use, the compounds of the invention may be administered in amy
conventional dosage form in any conventional manner. Routes of administration include,
but are not limited to, intravenously, intramuscularly, subcutansously, intrasynovially, by
infusion, sublingually, transdermally, orally, topically or by inhalation. The preferred
compounds of the invention for each of the aforementioned routes of administration will be
apparert to the skilled artisan. The invention also provides for pharmaceutical
compositions including a therapentically offective amount of the compounds according to
the invention. Such pharmaceutical compositions will include pharmaceutically acceptable
carriers and adjuveants as further described below.

The compounds of this invention may be administered alone or in combination with
adjuvants that enhance stability of the inhibitors, facilitate administration of
dissolution or dispersion, increage inhibitory activity, provide adjunct therapy, and the like,
including other active ingredients. Advantageously, mch combination therapies utilize
lower dosages of the conventicnal therapeutics, thus avoiding poasible toxicity and adverse
side effects incurred when those agents aro used as monotherapies. Compounds of the
invention may he physically combined with the conmventional therapeutica or other
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adjuvants into e single pharmaceutical composition. Adventageously, the compounds may
then be administered together in a single dosage form. In some embodiments, the
pharmaceutical compositions comprising such combinations of compounds contain at least
about 15%, but more preferably at least about 20%, of a compound of the invention (w/w)
or a combination thereof. Altematively, the compounds may be administered sepaminly

" (cither serially or in parallel). Separate dosing allows for greater flexibility in the dosing

fegime.

As mentioned above, dosage forms of the compounds of this invention inclnde
pharmaceutically acceptable carriers and adjuvants known to those of ordinary skill in the
art. Theee carriers and adjuvants include, for example, ion exchangers, alumina, aluminnm
stoarate, lecithin, serum proteins, buffer substances, water, salts or eloctrolytes and
cellulose-based substances. Preferrod dosage forms include, tablet, capsule, caplet, liquid,
solution, suspension, emulsion, lozenges, syrup, reconstitutable powder, gramle,
suppository and tmasdermal patch. Mothods for proparing such dosage forms are kmown
(see, for example, H.C. Ansel and N.G. Popovish, Pharmaceutical Dosage Forms and
Drug Delivery Systems, 5th ed., Lea and Febiger (1990)). Dosage levels and requirements
are well-recognized in the axt and may be selected by those of ordinary skill in the art from
availabls methods and techniques suitable for & particular patiant. In soms embodiments,
dosage levels range from about 10-1000 mg/dose for a 70 kg patient. Although one dose
per day may be sufficient, up to 5 doses per day may be given. For oral doses, up to 2000
mg/day may be required. As the skilled artisan will eppreciate, lower or higher doses may
be required dopending on particular factors. For instance, specific dosage and treattnent
regimens will depend on factors such as the patient's genemal health profila, the soverity
and course of the patient's disorder or disposition thereto, and the judgment of the treating
physician.

SYNTHETIC METHODS
‘The invention additionally provides for methods for making the compounds of the

-61-

PCT/USO3/17343 ’}A



WO 037103661

10

formula (). The compounds of the invention may be prepared by the general methods and
examples presented below, and methods known to those of ordinary akill in the art.
reactants used. Unless atherwise specified, solvents, temperatures, pressures, and other
reaction conditions may be readily selected by one of ordinary ekill in the art. Specific

.p:oeedummpmvidedinﬁe Synthetic Examples section. Reaction progress may be

monitored by conventional methods much as thin layer chromatography (TLC).
Intermediates and products may be purified by methods known in the art, incloding
column chromatography, HPLC or recrystallization.

Aas illustrated in Scheme I, compounds of formula (I) may be prepared starting with a 1,3-
dione bearing substituents R, and Ra (IT). Reaction of II with cyanothioacetamide (II) in &
suitable solvent such as BtOH, in the presence of a suitable base such aa triethylamine
providea the substituted 2-mercaptonicotinonitrile IV. Reaction of IV with chloro- or
bromoacetamide (V), in a suitable solvent such as DMF, THF or EtOH, in the presence of
a suitable base such as sodium carbonats, sodium hydraxide or sodium ethoxide, provides
the desired compound of formula (I). Substituents R; and R; may be further modified by
methods known in the art to produce additional compounds of the invention.

rerussnmes ) |
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Schems I
R,
+ NC ~oN
| il v
0
X
T _—
¥V XeBrorCl
—- I\ N\
R; N/ S H,

i
For example, as illustrated in Scheme II, beginning with a diketo ester VI and using the
procedure cutlined above, one obtains ester I (R; = CO;R’, where R’ is an alkyl group such
5  asmethyl or ethyl). By using methods known in the art, R; may be modified to make other
degired R;, For example, hydrolysis provides the carbaxylic acid I (R, = OO;H) and
reaction of the carboxylic acid with an amine R'"NH; under standard coupling conditions
provides the amide I (R; = C(O)NHR'"). Alternatively, reduction of the eater with a
suitable reducing agent such as lithivn aluminum hydride provides am alcohol I (R; =
10 CHz;OH). Reaction of the alcohol with a phenol ArOH under Mitsunobu conditions
provides the aryl ether I (R; = CH;OAr). Thess and other modifications are described in
the Symthstic Examples section.
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1R, = -CHOA)
In a modification of the above procedure for preparing VII, onc may begin with a 2-chloro
or 2-bromo-3-cyano-isonicotinic acid ester (VIII, Schame II). The 2-halo group may then
5 be converted to & 2-mercapto group by methoda known in the art, for example by reaction
with thiourea in a suitable solvent such as Ei{OH providing the ester intermediate VIL

Scheme I
R'O 0 R'O o)
o% %
R; X Ry” W 8H
10 Vill (X = Br or Cl) vl
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Scheme IV illustrates & proceduye by which one may obtain compounds of formula (I)
having an amins at R,. 2-Bromo-4-hydroxy-nicotinonitrile (IX) is treated with 4-
methoxybenzyl chloride in the presencs of a snitable base such as sodium hydride in a8
suitable solvent such as DMF to provide the 4-methoxybenzyl ether X. This may then bhe
converted to the 2-mercapto compound as described above in Scheme III. The resulting
mercapto compound may then be reacted with a haloacetamide as described in Schemes I
and I to provide I (R; = 4-methaxybenzyl ether). Alternatively, one may react X with
mercaptoacetamide in the presence of a suitabls base such as sodium hydride in a suitable
solvent such as DMF to provids I (R, = 4-methoxybenzy] ether) directly. Treatment of the
ether with trifluoroacetic acid provides the salt XI. Reaction of XI with N-
phenylirifluoromethanesulfonimide in the presence of a suitable bage such as
diisopropylethylamine in a suitable solvent such as dioxane provides the
trifluoromethanesulfonate XII. Reaction of XII with an amine R"R*’NH in s suitable
solvent such as dioxane provides I (R; = NR'R""). The reaction may optionally be heated
for lesa reactive amines such as aryl amines.
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1(R, = 4MeOPhCH,0) X

CF,S0
FTEIN NRR" NH
H, R'R"NH ~ | A H,
Ry N Ry N 0
X1l 1(R,=NR'R")

A procedure that may be used to introduce a variety of aryl or arylalkenyl groups at R; and
mucleophiles such as amines at R; is illustrated in Scheme V. Meldrum's acid (XIII) is
treated with carbon disulfide, methyl iodide and a suitable base soch as tricthylamine, ina
suitable solvent such as DMSO to provide the bis-methylsulfarrylmethylene-dione XIV.
Treatment of XIV with 2-cyanothicacetemide under suitable alkaline conditions such as
sodium ethoxide in ethanol provides nitrile XVa. Reaction of XVa with 2-chloro or 2-
bromoacetamide in the presence of a suitable base such as sodium hydride in a suitable
solvent such as DMF provides XVIa. Cyclization to the triflate intermediate XVIIa may
bo achieved by reacting XVI with N-phenyltriflucromethane-sulfonimide in the presence
of a suitable base such as sodium hydride in a suitable solvent such 88 DMF. Reaction of
XVIIa with the desired ary] boronic acid or arylalkenyl boronic acid in the presence of a
suitable palladiym catalyst, proferably tris(dibenzylideneacetone)dipalladium(0)-
chloroform adduct, a phosphine ligand, preferably tri-2-furylphosphine and a copper salt,
p:e_fﬂnbly copper(D)thiophene-2-carboxylate, in a suitable solvent such ag THF, provides
-66-
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the desired aryl or arylalkenyl intermodigte XVIII. Reaction of XVIII with the desired

mucleophile such as an amine R’R"NH as shown, in a snitable solvent such as dioxane,

provides the desired compound of formula (I). Alcohols (R’OH) or thiols (R"SH) in the

presence of a suitable base could be used in place of an amine to obtain others or thicethars
5 respectively at R;.

Schome V
Jl C8,, Me!, Basa
%o o]
X
2-bromoucetamide
Base
B H,
Ankorhrplkent (%-{ | N M
=
m]..:lummlm R; N 8
XVill: R;= aryl or I: R,=aryl or arylalkenyl
arylalksnyl R; =NRR™

10 A modification of the above procedura that will provide an alkyl group at R, is illustrated
in Scheme V1. An alkynoate eater, such as the methyl egter shown, is reacted with 2-
cyanothiocacetamide in the presence of a suitable base such as morpholine in a suitable
solvent such as ethanol to provide XVb. Trestment of XVb as doscribed for conversion of
XVa to XVIa in Schemne V above provides XVIb. Reaction of XVIb with a suitsbls

15  sulfonating reagent such as N-phenyltrifluoromethans-sulfonimide in the presence of &
suitable base such as diisopropylethylamine in a suitable solvent such as dioxane provides
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the sulfory] ester XVIIb (R" = CF; in this case). Reection of XVIIb with the desired
nucleophile, such as an amine in the presence of a suitable base such as triethylamine,
optionally while heating at about 50 °C to 100 °C results in displacement of the sulfonyl
oster by the mcleophile. Cyclization in sifu may be achioved by adding a second suitable
base such as aqueous sodium carbonate followed by continued heating to provide the
desired compound of formule (T).

Scheme VI
i
» )i
Me0,C—=——R, |
NG S 0N
NH, XVb
R, R pn,
| 2, ~CN I = o
R"g‘o N" B’TNH, RN~ "6 N4,
XVilb i: R, =akyl
R =CF, Ry= NRR"

Anocther procedure that will provide aryl or arylalkenyl groups at R; and a variety of
groupa, such as aryl and alkyl, at R; is illustrated in Scheme VIL As illustrated in Scheme
V11, an acid chlorids bearing R; is reacted with vinylidene chloride in the presence of a
Lewis acid such as AICly, in a suitable solvent such as methylens chloride, followed by
treatment with a suitable base such as trietirylamine to provide XIX. Reaction of XIX with
sodium thiomethoxide provides XX. Treatment of XX with 2-cyanothioacetamide in the
presence of a suitable base such ag sodium isopropoxide provides XX1. Reaction of XXI
with 2-bromo or 2-chloroacetamide as deacribed in Schome I provides XXT1. Treatment of
XXM with an arylboronic acid or arylalkanylboranic acid as described in Scheme V
provides the desired compound of formula (T).

~68-
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Scheme VII

i + ;\ 1. Lowis Add M NsSMe M
Ry a 2N@y R NP Na Ry P~
XX ' XX

/ -
P N
zcmomm; /KY . N H,
NeOHPr - |
N -
R; N 8H Rg N 0
. X XXl
AlorAialkenyi ' M
boronic add ‘ N A\ H,
RY” W o
I: R, = Aryl or Arylalkenyl

An additional procedure that may be used to preparo compounds of formulz (J) is
illustrated in Scheme VII. An aldehyde bearing R, is reacted with a
triphenylphosphoranylidene bearing Rz (XXXIII) in the presence of a suiteble acid such as
acetic acid, in a suitable solvent such as toluens, to provide the alpha, beta-unsatorated

10  ketone XXIV. Treatment of XXIV with 2-cyanothicacetamide in the preseace of a
suitable base such as soduim #-butoxide provides IV. This is converted to I as described in
Schems L
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SYNTHEYIC EXAMPLES

Example 1: Synthesis of 3-amino-6-plperaxin-1-yl-4-propyh-thieno{2,3-b]pyridine-2-
carboxylic acid amide

(] N

=70
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To a solution of methyl 2-hexynoate (15 g, 0.119 mol) in EtOH (40 mL) was added
morpholine (10.5 g, 0.120 mol) dropwise at room temperature. The solution was then
warmed to 45 °C for 4 h under nitrogen. Solid NCCH;C(S)NHa (12.1 g, 0.120 mol) was
then added in xmall portions. After stirring at 45 °C for 30 min, the mixture was stirred at
room temperature ovemight The yellow precipitate was collected by filtration, giving
10.9 g of the desired mercaptopyridone as a complex with 1 molecule of morpholine.

A mixture of the above mercaptopyridone (5.25g, 18.68 mmol), 2-bromoacetamids (2.58
g 18.68 mmol) and K3CO; (2.58 g, 18.68 mmol) in dry DMF (50 mL) was heated under
Ar at 70 °C for 4 h. The mixture was then cooled to 0 °C, and acidified to pH ~ 2 with 6 N
HCl (~ 3 mL). The mixture was kept at 0 °C for 2 h, and the resulting white precipitate
was collected by filtration. The product was washed with cold water to give 5.5 g of the
desired mercaptoacetamide

To a mixture of the above mercaptoacetamide (4.15 g, 16.54 mmol)) and iPyNEt (4.6 mL,
32.82 mmol) in dry dioxane (40 mL) was added in small portions N-
phenyltrfluoromethene-sulfonimide (5.91 g, 16.54 mmol). The mixture was stirred vmder
nitrogen for 16 h, concentrated and purified by silica gel columm chramatography eluting
with 50-80% EtOAc-hexane (gradient) to give 4.7 g of the desired 2-(3-cyano-4-a-propyl -
6-trifluoromethanesulfonylpyridin-2-ylmercapto)acetamide.

To a solution of 600 mg (1.57 mmaol) of tho above acetamide was added 542.4 mg (2.86
mmol) of 1-Boc-piperazine and 379.8 microl (2.72 mmol) of triethylamine. The resulting
mixture was stirred for 2 h at 100 °C. A 2 M sohition (4 mL) of sodium carbonate was
then added. The stirring was continued overnight at 100 °C. The reaction mixture was then
diluted with BtOAc, dried with sodium sulfate and concentrated. The crude product was
chromatographed (preparative TLC on ailica gel eluting with 10%
MeOH/dichloromethane, 1£=0.75) to afford 408.4mg (62.2%) of the degired N-Boc-

To a suspension of 408.4 mg (0.97 mmols) of the above N-Boc imtermediate in 9 tnL of

EtOAc was added 6 mL of a 6 M sohution of HCl in MeOH. The resulting mixture was
71~

gk



WO 03/103661 PCTUSO7TM43 S

10

15

stirred for 4 h at room temperature. The solvent was then removed in vacuo, the residue
was suspended in dichloromethane, stirred for 10 min and filtered. The product was
waghed with metirylene chloride twice. The solid was dried in vacuo to afford 295 mg of
the title compound,

Example 2: Synthesls of 3-Amino-§-dimethylamino-4-methyl-thieno[2,3-blpyridine-2-
carboxylic acld amide -

14-clmne.w'c 2N\ H,
J_CN 2)Na,C0,, 100°C \T N |

2«(3-Cyano-4-methyl-6-trifluoromethanssnlfonylpyridin-2-yimercapto)acetamide (30.0
mg, 0.08 mmol) (prepared as described in Example 1 for the n-propyl analog but using
methyl 2-butynoate) and dimethrylamine (170.0 microl., 0.34 mmol) were mixed in 1,4-
dioxane (0.5 mL) in a preagure tube and heated at 80 °C for 1 b 2.0 M Aqueons sodium
carbonate (520 pL, 1.04 mmol) was added, and the reaction heated at 100 °C for 6 b, then
cooled to room temperature ovemight. The mixture was poured into satumted aqueous
ammonium chloride, and extracted with EtOAc. The organic extract was washed with
brine, dried (Na28O,), filtered, and concentrated in vacuo to afford 23.0 mg of the crude
product. This was purified via automated flash silica chromatography (4 g silica gel
column, 30-100% EtOAc/hexanes) to afford 9.0 mg (0.02 mmol, 45% yield) of the title
compound,
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The following compounds were also made using the procedure described in Example 2 and
the appropriste amine:

3-Amino-4-methyl-6-morpholin-4-yl-thieno[2,3-b]pyridine-2-carboxylic acid amide
HZ

H,

-13-
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3-Amino-6-(4-hydroxy-piperidin-1-yI)}-4-methyl-thieno[2,3-b]pyridine-2-carboxylic
acid amide

Example 3: Synthesis of 3-Amino-6-(4-amino-piperidin-1-yI)-4-propyl-thieno[2,3-
b]pyridine-2-carboxylic acld amide

& Ny—~CN +
o \Nl . /~~CONH, >r0\g,NH

e 8{ WO I‘“%{

400 mg (1.04 mmol) of pyridine-trifiate intermediate (soe Example 1) was dissolved in
1,4-dioxane (10 mL), and placed in a dry prossure tube equipped with a magnetic stir bar
and under Ar atmosphere, 4-N-Boc-aminopiperidine (640 mg, 3.13 mmol) was added, and
the tube was sealed up. The reaction was stirred while heating at 80 °C for 35 min. TLC
indicated the complete dissppearance of starting triflate. The reaction was cooled to room
temperature, and a 2.0 M aqueous solution of sodium carbonate (4.0 mL, 8.00 mmol) was
added. The reaction was heated to 100 °C, where it stirred for 20 b, after which it was
cooled to room temperature,

<74~
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The reaction mixture was concentrated in vacuo, and the residue was taken up in
acetone/MeQH (about 50:50). The resulting mixture was filtered and the filtrate was
concentrated in vacuo. The material was pro-adsorbed onto diatomaceous earth and
purified first via automated flash silica gol chromatography (10 g silica gel column, 30-
70% EtOAc/hexanes gradient with EtOAc fiush) to afford 274 mg of slightly crude
product. This was further purified via regular flash chromatogrephy on silica gel (30 mm
diamater column by 4" height) eluting with 33%-50% EtOAc/hexanos step gradiont, then
an BtOAc flush, to afford 249.3 mg (55% yield) of [1{3-Amino-2-carbamoyl-4-propyl-
thieno[2,3-b]pyridin-6-yl)-piperidin-4-yl}-carbamic acid tert-butyl ester,

249.3 mg (0,57 mmol) of the above compound was suspended in 10.0 mL of EtOAc., The
material was completely dissolved by the addition of methanol (2.0 mL) and
dichloromethans (2.0 mL). To this was added 5.0 mL (30.0 mmof) of a 6 M solution of
hydrochloric acid in methanol, This reaction mixture stirred for 4 h at 1t while a yellow
solid slowly precipitated out of solution. TLC showed the complete disappearance of
starting material, so the reaction was concentrated in vacuo. The residue was washed off
the flask walls with & amall amount of methanol, and then triturated with ethyl acetats.
The yellow solid was collected via suction filtration, and washed succeagively with ethyl
acotate, dichloromethans, and acetone. The solid was dried in vacuo to afford 191.3 mg of
the titlo compound (83% yield).

Example 4: Synthesls of 3-Amino-4-metiryl-6-(pyridin-4-yimethoxy)-thleno[2,3-
b]pyridine-2-carboxylic acid amide

6 1)K,CO,, DMF, 70°C ,ﬁ]:;{‘
+ HOl

5 ] 2)NaH, 0C ot !I :| ° ‘
4-Chioromethylpyridine hydrochioride (57.0 mg, 0.34 mmol) was cambined with 50 mg of
4-methyl-mercaptopyridone intermediate (propared analogous to Example 1) (0.22 mmuol),
and potassium carbonate (95.0 mg, 0.68 mmol) in DMF (1.0 mL) in a flame-dried pressure

tube, under Ar. Ths tube was sealed and heated at 70 °C for 45 min. TLC showed
-75-
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cooled to 0 °C, end sodium hydrids (9.0 mg, 0.23 mmol) was added. The reaction was
warmed to room temperaturo and stirred for 30 min, after which it was cooled in an ice
bath and quenched with aqueous sodium bicarbonate (saturated). The resulting mixtrre
was extmaoted twice with EtOAc. The organic layers were combined, washed with brine,
dried (NazS0,), filtered, and concentrated in vacuo to afford 65.8 mg of the crude product
which was purified via automated flash silica to afford 41.8 mg (0.13 mmol, 59% yield) of
the fitle compound.

Example 5: Synthesis of (3-Amino-2-carhamoyl-4-methyl-thieno|[2,3-b] pyridin-6-
yloxy)-acetic acid methyl ester

" NH,
CN
LI, e Y
Py s CONH, — X CONH,

2. NeH j N® 8

MeO,C 5
Tonmkmofh#Wl—mmmpyﬁdomw:m(wmdmﬂomm
Example 1) (62 mg) and K3CO; (70 mg) in DMP (1 mL) was added metiryl bromoacetate
(50 mg). The mixtnre was heated under Ar at 70 °C for 2 . After cooling to 0 °C, the
mixtore was treated with NaH (60%, 10 mg) and stirred at room temperature for 30 min.
The mixture was then poured into ice - NH,Cl mixtore, extracted with EtOAc, dried with
NazS04 and concentrated. The residus was purified by preparative TLC, providing 5 mg
of the title compound (white solid).
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Example 6: Synthesls of 3-Amino-6-(1-methyl-pyrrolidin-2-yimethoxy)-4-propyl-
thieno[2,3-b]pyridine-2-carhoxylic acid amide

H,
& N CN ?\‘mcoa &
. I /CON ® I ) CON
s Ha N H,

™7 TN 2.NaH Cl/\o
N

A mixture pyridine-trifiate imenmodiate (see Example 1) (10 mg) and N-methyl-L-prolinol
(40 mg) in dioxans was heated under Ar at 90 °C for 3 h, The mixture was cooled to room
temperature, and Na;COjs (2 M, 0.2 mL) was added. The mixture was heated at 100 °C
under Ar for 10 h, cooled to room temperature and diluted with water (1 mL). The mixture
was extracted with EtOAc, dried with Na;SO, and concentrated. The residue was purified
by preparative silica gel chromatography to give 6 mg of the title compound as a white
solid.

Example 7: Syntheals of 3-Amino-6-4midazo}-1-yl-4-methyl-thieno[2,3—-b]pyridine-2-
carboxylic acld amide

&

To a solution of 20 mg (0.067 mmol) of starting 4-methylpyridine triflate intermediate (s50
Exgmple 2) in 1.2 mL of 1,4-dioxans was added 9.2 mg of imidazole. The rosulting
mixture was stirred for 2 h at 80 °C. After that time 0.5 mL of 2ZM solution of sodium
carbonate waas added. The stirring was contimued overnight at 100 °C. The reaction
mixture was then cooled to room temperaturs, diluted with EtOAc, dried with sodium
sulfate and concentrated. The crude product was chromatographed (prepamtive TLC on
silica gel eluting with 10% MeOH/methylene chloride, Rf = 0.56) to afford 3.7 mg of

-77-
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product, which was forther purified by HPLC (reverse phase — solvent system: isocratio
60% water/acetonitrile providing 2.7 mg (14.7%) of the title compound.

Example 8; Synthesis of 3-amino-6-1sobutyl-4-methyl-thieno[2,3-b] pyridine-2-
carboxylic acid amide

JJIN ey —

NH,
N8 W,

To a stirred solution of cyanothicacetemide (2.20 g, 22mmol) and 6-methyl-2,4-
heptenedions (3.12 g, 22 mmol) in anhydrous EtOH (40 ml) was added tristhylemine (0.4
mL) and the seaction was heated at 50 °C for 1 h before it was allowed to cool to room
temperature. Filtration and washing of the precipitatna with BtOH gave 6-igobutyl-2-
mercapto-4-methyinicotinonitrile as a yellow solid (2.8 g, 61%).

A mixture of the above nitrile (1.00 g, 4.85 mmol), bromoacetamide (0.67 g, 4.85 mmol),
and godium ethaxide (0.68 g, 10 mmeol) in DMF (20 mL) was heated &t 70 °C for 1 h
before it was allowed to cool to room temperature. The resulting mixture was diluted with
water, filtrated and the precipitates washed with BtOH providing the title compound (0.5g,
39%).

al
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Example 9: Synthesis of 3-amino-4-methyl-6-pentyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide

N\/ﬁ\/ﬁ\ + Nc’\ﬂ’NH' EOH NVE"\ICN
TEA IN’ SH

Cl
N

D
N H,
]

NH,
EtONa

To a stirred solution of 2-cyanothicacetamide (1.4 g, 14 mmol) and 2,4-nonxnedions (2.0

& 13 mmol) in anhydrous EtOH (40 mL) was added tristhylamine (0.5 mL) and the

reaction was heated at 50 °C for 1 h and then was allowed to cool to room temperature.

Filtration and washing of the precipitates with EtOH gave 6-pentyl-2-mercapto-4-methyl-
10 nicotinonitrile as a yellow solid (1.84 g, 62.1%).

A mixture of the ebove nonitrile (1.84 g, 6.7 mmol), 2-chloroacetamide (0.63 g, 6.7 mmol)

and sodium ethaxide (0.91 g 13.4 mmol) in MeOH (35 mL) was heated at 75 °C for2 b
and then it was allowed to cool to room temperature. Filtration and washing of the
15 precipitates with EtOH provided ths titlo compound as a solid (1.31 g, 71.2%).
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Example 10: Synthesis of 3-amino-6-methyl-thieno[2,3-5] pyridine-2 4-dicarboxylic
acid 2-amide 4-phenylamide

I wuom 27 L T
e oL O -

5 To a stirred solution of 2-cyanothioacetamide (3.52 g, 35 mmol) and ethyl 2,4-
dioxovalcrate (5.0 g, 32 mmol) in anhydrous BtOH (75 mL) at room temperature was
added triethylamine (0.5 mL) and the reaction was stirred overnight. Filtration and
washing of the precipitates with EtOH gave 3-cyano-2-mercapto-6-methyl-isonicotinic
acid ethyl ester as a yellow solid (4.54 g, 64.5%). A mixture of this ester (3.54 g, 16

10 mmol), bromoacetamide (2.15 g, 16 mmol) and sodium ethoxide (2,18 g, 32 mmol) in
MesOH was heatnd at reflux overnight. It was then allowed to cool to room temperature.
Filtration and washing of the precipitates with EtOH provided 3-amino-2-carbamoyl-6-
methyl-thieno{2,3-b]pyridine-4-carboxylic acid cthyl oster as a solid (0.94 g, 21.1%).

1S A mixture of the above ester (0.94 g. 3.4 mmol) and Iithium hydroxide (0.11 g, 4.7 mmol)
in MeOH/H;0 (100 mL, MeOH: Ha0 = 3:1) was stirred for 2 h at room temperature. The
rorction waa neutralized with 2 M HC] and concentrated in vacuo to afford 3-amino-2-
carbamoyl-6-methyl-thieno[2,3-b]pyridine-4-carboxylic acid as an crange solid (0.78 g,
63.2%). A mixture of this acid (0.3 g, 1.2 mmol), aniline (0.56 g, 6.0 mmol) end PyBop

20 (0.63 g 1.4 mmol)in DMF (10 mL) was stirred at room temporuture ovemight. The
reaction was then diluted with water, filtered and the resulting solid washed with EtOH
providing the title compound as & solid (0.27g, 73.6 %).
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Example 11: 3-Amino-6-methyl-4-~(morpholine-4-carbonyl})-thieno[2,3-b]pyridine-2-
carboxyiic acid amide

HO O
H, O 0 ° .
H 2
B . S
g NH, - | NH.
N PyBop, DMF g 2

1
5 A mixture of 3-amino-2-carbamoyl-6-methyl-thieno[2,3-b]pyridine-4-carboxylic acid (see

Exampie 10) (0.5 g, 2.0 mmo]), morpholine (0.87 g, 10 mmol) and PyBop (0.88 g, 2.0
mmol) in DMF (10mL) was stirred at room fempersture overnight, Tt was dituted with
water and extmcted with methylene chloride (50 mL). Concentration of the organic phase
the title compound as an orange solid ( 0.45g, 70.3%).

10

Example 12; Synthesis of 3-Amino-6-methyl-4-phenoxymethyl-thieno[2,3-8]pyridine-
2-carboxylic acld amide

) H,
N7 ~sH N° 8 N,
OH
H,
—_— =
I/\ -
N $ H,

Thiourca (339 mg, 4.46 mmal) was added to a solution of 2-chloro-3-cyano-6-methryl-

15 igomicotinic acid ethyl ester (500 mg, 2.23 mmol) in EtOH (25 mL) at room temperature.
-81-
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The mixture was heated to reflux for 24 h. The mixture was cooled (crystallization began
upon cooling) to room temperature. The solid was collected by vacuum filtmtion giving 3-
cyeno-2-mercapto-6-methyl-isonicotinic acid ethyl ester (250 mg, 50%) as a yellow orange
solid.

NaH (39 mg, 0.95 mmol) was added to a solution of the above ester (210 mg, 0.95 mmol)
in THF (15 mL) at room temperature. After stirring for § min, a-bromoacetamide (134
mg, 0.97 mmol) and »-BuyNI (10 mg) were added. The mixtore was stirred at room
temporature for 1 h, then NaH (39 mg, 0.95 mmol) was added, and the mixture was stirred
for an additional 0.5 h. Tho reaction was quenched by addition of saturated squeous
NH/CI, diluted with BtOAc, washed with brine, dried over NaSO,, and concentrated
giving an orange solid. The crude residuc was recrystallized from MeOH giving 3-mino-
2-carbamoyl-6-mefhyl-thienof2,3-51pyridino-4~carboxylic acid etiryl ester (160 mg, 60 %),
m.p. 205-208 °C.

LiBH, (62 mg, 2.04 mmol) was added to a solution of 3~Amino-2-carbamoyl-6-mefiryl-
thieno[2,3-b]pyridine-4-carbaxylic acid eftryl ester (205 mg, 0.73 mmol) in 10:1
THF:MoOH (15 mL) at room temperature. After stirring for 2 h, the reaction was
quenched by addition of IM HCL The mixture was buffered to a pH = 7, diluted with
EtOAc, washed sequentially with H;O, brine, dried over Na;SO4, concenimted, and
triturated with 50% EtOAc/hexane giving 3-amino-4-hydraxymesthyl-6-methyl-thieno[2,3-
b]pyridine-2-carboxylic acid amide (123 mg, 71%) as a yellow solid, m.p. > 210 °C,

Diisopropyl azodicarboxylate (DIAD) (14 mg, 0.069 mmol) was added to a solution of 3-
amino-4-hydroxymethyl-6-methyl-thieno[2,3-b]pyridine-2-carboxylic acid amide (15 mg,
0.063 mmol), phenol (6 mg, 0.069 mmol), and PhsP (18 mg, 0.069 mmol) in THF (1.5 mL)
st 0 °C. The mixture was warmed to room temperature and stirred for 24 h. The reaction
mixture was concentrated and fractionated by preparative TLC (10% MeOH/CH;Cla)
providing the title compound (12 mg, 61%) as an orange solid, m.p. 194-196 °C.
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Example 13; Synthesis of amino-4-(4-carbamoyl-phenoxymethyl)-6-metiryl-
thieno{2,3-b[pyridine-2-carboxylic acid amide
Oy NH,

HI
9
N h
13
DIAD (23 mg, 0.116 mmol) was added to a solution of 3-amino-4-hydroxymetiryl-6-
mothyl-thieno[2,3-b]pyridine-2-carboxylic acid amide (see Example 12) (25 mg, 0.105
mmol), 4-trydroxy-benzamide (15 mg, 0.116 mmol), and PhyP (30 mg, 0.116 mmol) in
THF (2.5 mL) at 0 °C. The mixture was warmed to room temperature and stirred for 24 h.
The roaction mixture wus concentrated and triturated with 2:1 EtOAc:MeOH giving the
title compound (7 mg, 19%) as an orange solid, m.p. > 250 °C.

Example 14: Synthesis of 3-Amino-4,6-dimethyl-thieno[2,3-b]pyridine-2-carboxylic
acld amide

(o)
B
N/S N

a-Bromoacetamide (388 mg, 2.81 mmol) was added to a solution of 2-mercapto-4,6-
dimethyl-nicotinonitrile (420 mg, 2.56 mmol) in MeOH (25 mL) at room temperature. This
wﬁnllowedbynddiﬁonoflodimmnﬂw:ido(lﬂéml.?j%Nloﬁe in MeOH, 7.7
mmol). The reaction mixture was heated to reflux. Heating at reflux was contirued
overnight, after which time the reaction mixture was cooled and filiered. The prodnct was
dried overnight providing 450mg (80%) of the title compound, m.p. 238-40°C.
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Example 15: BSynthesls of 3-amino-4-(1-hydroxy-ethyl)-6-methyl-thieno[2,3-
b]pyridine-2-carboxylic acid amide

™~

HO.__O " /E o
H,
\N S \N s

To a solution of 0.80 g 3-amino-2-carbamoyl-6-methyl-thieno[2,3-b]pyridine-4-carboxylic
acid and 0.37 g N,O-dimethylhydroxylamine hydrochloride in DMF was added 1.8 mL
diisopropylethylamine and 1.23 g O-benzotriazol-1-y1-N,N,N',N"-tetramsthyluronium
tetrafluoroborate. The solution was stirred at room texmperature overnight. The reaction
was poured into aqueous NH,Cl, extracted 4 times with BtOAc, washed 4 times with water
and aqueous Ne;CO; , dried and concentrated s vacuo to 0.74 g. The aqueous phase was
re-cxtractnd 4 times with n-butanol, weshed with aqueons Ne;CO;, concentrated in vacuo,
and azeotroped 3 times with toluene to get 0.71 g more product. The aqueous phase was
made basic with Na;CO, re-extracted 4 times with n-butanol, washed with water,
concentrated in vacuo, end azeotroped 3 times with toluens to get a third crop of 0.52 g.
The three crops were combined and flash-chromatogrephed on silica gel eluting with 5%
MeOH-CH;Cl; to provide 0.62 g 3-amino-6-methyl-thienof2,3-b]pyridine-2. 4-
dicarboxylic soid 2-amide 4-(msthoxy-methyl-amide} s & yollow solid.

To 100 mg 3-amino-6-methyl-thieno[2,3-b}pyridine-2 4-dicarbearylic acid 2-amide 4-
(methoxy-methyl-amide) in 3 mL dry THF in an ice bath waa added 0.68 mL 3 M

methylmagnesium bromide and the reaction was stirred 1 h in the cold and at room
-84~
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temperature gvernight under argon. Agueous NH(C1 was added and the product was
extracted 4 times into EtOAc, dried, and concentrated in vacuo. Purification ona 2 mm
silica gol prep plate in 5% MeOH-CH2CI2 afforded 12.2 mg of 4-acetyl-3-amino-6-
mothyl-thieno{2,3-b]pyridine-2-carboxylic acid amide.

A spatula tip full of NaBH, was added to a solution of 9.9 mg 4-acetyl-3-amino-6-methyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide in 1 mL. MsOH. After 0.5 h, the reaction
was concentrated in vacuo, quenched with aqueous NHC, extracted 4 times into BiOAc,
concentrated in vacuo, dissolved in MeOH-CH;Cly, filtered , concentrated end dried in
vacuo at 60° C to provide 8.1 mg of the title compound as a beige solid.

Example 16: Synthesis of 3-amino-4-(hydroxy-phenyl-methyl)-6-methyl-thieno[2,3-
b]pyridine-2-carboxylic acid amide

~
9
N 0
~ H,
OH
H,
\N S 0

16
LiAlH, (0.31 g) was added to & suspension of 0.60 g of 3-amino-6-methyl-thieno{2,3-
b)pyridine-2,4-dicarboxylic acid 2-amide 4-(methoxy-methyl-amide) (see Bxample 15) in
15 mL dry THF at—10° C and stirred 1 h onder Ar. Aqueous NH,C1 was added slowly and
the mixture was filtered throngh distomaceous earth, washing with HoO and EtOAc. The

-85-
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aqueous phase was separated and extracted 3 times with mare with BtOAc and the
combined organics weare and concenirated i1 vacuo to a resin that was flaghad
chromstographed eluting with 30% acctone-petroleum ether to afford 163 mg 3-amino-4-
formyl-6-methyl-thisno[2,3-b]pyridine-2-carboxylic acid amide sa & dark resin.

To a suspension of 314 mg CoCl; in 3 mL dry THF at—78° C was added 0.425 mL 3M
phenylmagnesium bromide and the reaction was stirred 1.5 h under Ar. Then, 50 mg of 3-
amino-4-formy!-6-methyl-thieno[2,3-b]pyridine-2-carboxylic acid amide was added and
the reaction was stirred 5 h in the cold and then allowed to warm to room temperature over
0.5h. Aqueous NH,Cl was added and the reaction was filtered through diatormaceous
carth, washing with EtOAc, and the aqueons phase was separated and extracted 3 times
with more with EtOAc. The combined organics were dried, and concentrated in vacuo,
and the product was purified on a prep plate developed with 5% MeQOH-CH;ClL,. Starting
material impurity was removed by dissolving the product in EtOAc with a trace MeOH
and washing 3 times with aqueous NeHSOa. The organics were dried, concentrated in
vacuo, m-dissolved in MeOH-CH;Cls, filtered, concentrated and dried in vacuo at 60° C to
provide 8.2 mg of the title compound as a yellow solid. '

+ 86
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Example 17: Synthesis of 3-amino-4-(1-hydroxy-2-phenyl-ethyl)-6-methyl-thiemo[2,3-
blpyridine-2-carboxylic acid amide

To a suspension of 344 mg CeCl; in 3 mL dry THF at—78° was added 0.70 mL 2 M
benzylmagnesium chlaride and the reaction was stirred 1.5 h under Ar. Then, 41 mg of 3-
amino-4-formyl-6-methyl-thieno[2,3-b]pyridine-2-carhoxylic acid amide (see Example 16)
was added and the reaction was gtirred 3.5 h in the cold and then allowed to warm to room

10 tcmpemture over 0.5 h. Aqueons NHCl was added and the reaction was filtered through
diatomaceous earth, washing with EtOAc, and the aqueous phase was separated and
exiracted 3 times more with BtOAc. The combined organics were dried, concentrated in
vacuo, and re-dissolved in EtOAc with a trace MeOH and washed 3 timos with aqueous
NaHSOs. This was dried, concentrated in vacuo, and the product was purified on a prep

15  plate developed with 5% MeOH-CH;Cl. The product was re-dissolved in MeOH-CH;Cl,,
filtered, concentrated and dried in wacuo at 60° C providing 16.3 mg of the title compound
as an orange solid.

-87-
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Example 18: Synthesis of 3-amino-4-(4-methoxy-benxyloxy)-thieno[2,3-b]pyridine-2-
carboxylic acid amide

~

N al N B N “Br

r

2-Chloro-4-methoxy-nicotinonitrile (M. Mittelbach ef al., Arch.Pharm (Weinheim Ger.);
1985, GE, 318, 6, 481-486) (6.92 g) was suspended in 70 mL of 30% HBr in acetic acid in
a pressure veasel and heated with stirring at 100° C for 2 b. The reaction was cooled to
room tenmperatare and filtersd, washing well with H;O, and dried f vacuo overnight at 50°
C providing 4.85 g 2-bromo-4-hydroxy-nicotinonitrile as a white solid. Proton
NMR(DMSO) indicated the product was a mixture of 69% bromo compound with 31%
starting chloro analog.

To a solution of 5.85 g of the above mixture in 30 mL of dry DMF was added 1.52 g 60%
NaH in mineral oil in portions and the brown reaction was stirred 15 min at room
temperature under Ar. 4-Methoxybeuzyl chilorids (5.16 mL) was addod and the reaction
was heated at 60° C for 2.5 h and then quenchad with aqueous NH,CL. Extraction into
EtOAc, followed by washing with H,O gave precipitation of a white solid side-product in
the sepamtory funnel that was filtered off. The filtrate was dried and stripped to 9.4 g of 2
semisolid that was triturated in CH;Cl; and filtered to afford 730 mg more side-product.
The filtrate was concentrated and flagh-chromatographed on silica gel eluting with CHzCh
providing 4.80 g of a white waxy solid. Proton NMR(DMSO) indicated the product was a
2:1 mixture of 2-bromo-4-(4-methoxy-benzyloxy)-nicotinonitrile
with its 2-chloro analog.

-88-
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A mercaptoacetamide solution in MeOH (6.80 mL) was concentrated in vacuo providing
928 mg. 2.75g of the above 2:1 mixture was added and dissolved in 14 mL dry DMF
under a N; purge. A 60% NaH suspension in mineral oil (723 mg) was added and stirred
at 60° C overnight under Ar. Aqueous NH,C1 was added and the product was filtered,
washed with H,0, and dried in vacuo at 50°C providing 1.97 g crude product that was
recrystallized from MeOH to afford 1.25 g of the title commpound as a yellow solid.

'The following compounds were prepared in the mammer described above from 2-bromo-4-
hydroxy-nicotinonitrile and the appropriate alkyl halide. In the case of alkyl ethers, the
alkyl bromide or iodide was used. In the case of bonzyl ethers, the benzyl chloride or
bromide was used.:

3-Amino-4-methoxy-thieno[2,3-b]pyridine-2-carboxylic acid amide
-CH,

0O N.|2
(o]
oY
P
s’ NH,

3-Amino-4-ethoxy-thieno[2,3-b]pyridine-2-carboxylic acid amide
o

NH,
0
peX
=S NH,

H,C

N
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3-Amino-4-propoxy-thizno[2,3-b]pyridine-2-carbaxylic acid amide

CH,
I H,
A 0

N~ S NH,
3-Amino-4-isopropoxy-thieno[2,3-b]pyridine-2-carboxylic acid amide
j\Ha
H,C NH

o
LD
=8 NH,

N

3-Amino-4-benzyloxy-thienof2,3-b]pyridine-2-carboxylic acid amide

NH,
0
>
N S NH,

3-Aminn-4-(3-methoxybenzyloxy)-thieno[2,3-b}pyridine-2-carboxylic acid amide
QO‘CH.
NH, ‘
N~ S NH,

-90-
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3-Amino-4-(cyclohexylmethaxy)-thieno[2,3-b]pyridine-2-carboxylic acid amide

NH,
0
B
-
N~ 8 NH

Example 19: Synthesis of 3-amino-4-phenylaming-thieno[2,3-bjpyridine-2-carboxylic
5 acld amide

H, Hy+
AT TP oo
Ao e M A
N u o]
10
oLy QL
/
o” ™ H, NH H.
S8 o SN
10

A solution of 2.43 g 3-amino-4-(4-methoxy-benzyloxy)-thieno[2,3-blpyridine-2-carbaxylic
10 acid amide (Example 18) was stirred 6 h in 20 ml triflucroacetic acid with a drying tube.
The reaction was concentrated in vacuo and then co-evaporated 3 times with toluens and 2
times with CHzCl; to givo a yollow regin. This was triturated in EtOAc and filtered to give
1.88 g 3-amino-4-oxo-4,7-dilrydro-thieno{2,3-bpyridine-2-carbaxylic acid amide
trifiuoroacstic acid salt as a yellow solid.
15
A mixture of 1.0 g 3-amino-4-oxo-4, 7-dihydro-thieno{2,3-b]pyridine-2-carboxylic acid
amide trifluoroacetic acid salt and 2.76 g N-phenyltrifluoromethanesulfomimide and 1.35
91-
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mL diisopropylethylamine was stivred in 10 mL dijoxane at room temperature under Ar
ovemight. BtOAc wes added and the mixture was washad with H;O, two times with
aqueous NF,C], and once with aqueous Na;CO;. The BtOAc solution was dried and
concentrated in vacuo to 3.63 g yellow solid. Flash-chromatography, ehiting with acetons-
petroleum ether, afforded 1.05 g of trifluorometbanesulfonic acid 3-amino-2-carbamoyl-
thieno[2,3-blpyridin-4-yl ester as & yellow solid.

A solution of 20 mg trifiucromethanesulfonic acid 3-amino-2-carbemoyl-thieno[2,3-
blpyridin-4-yl ester and 27 microl, aniline in 1 mL of THF was heated at 55° C ovemight
under Ar. The reaction was applied to a 2 mm silica gel prop plate that was developed
twice in 5% MeOH-CHzCh. The band was eluted with 50% MeOH-CH;Cl; to get 13 mg.
This was dissolved in 5% MeOH-CH;Cly, filtered, concentrated, and dried in vacuo at 60

" °C ovemight to provide 10.5 mg of the title compound as a yellow-green solid.

Exsmple 20: Synthesls of 3-amino-4-(4-nltro-phenylamine)-thieno[2,3-b]pyridine-2-
carboxylic acid amide

A solution of 20 mg trifiucromethanesulfonic acid 3-amino-2-carbamoy]-thieno[2,3-
blpyridin-4-yi cater (seo Example 19) and 40.5 mg 4-nitroaniline in 1 mL of dry dioxane
was heated at 95° C ovemight under N3. The reaction was concentrated and applied to a 2
mm silica gel prep plate that was developed twice in 7.5% MeOH-CH;Cl;. The band was
eluted with 20% MoOH-CH:Cly, concentrated in vacuo, re-dissolved in 5% MeOH-
CH;Ch, filtered, concentrated, and dried in vacuo at 60° overnight to get 2.2 mg of the title
compound ag an crange solid.
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Esampls 21: Synthesis of 3-amino-4-(4-benzyl-piperazin-1-yl)-thieno[2,3-b]pyridine-

2-carboxylic acid amide

F
eV, )
o H, Hy
e — &b
\N S (o) \N o)
21
A mixture of 20 mg triftuoromethanesulfonic acid 3-amino-2-carbamoyl-thieno[2,3-
bipyridin-4-yl ester and 50 microL of N-benzylpiperuzine in 1 ml of dry dicxane was
purged with Nz and capped and left at room temperatare overnight. The reaction was
diluted with BtOAc, washad four times with water, dried and concentrated to dryness in
vacuo. The product was purified an a 2 mm &ilica gel prep plate, developing and eluting
the band with MeOR-CH,Cl, mixtures and then concentrating to drynsss. The product was
re-dissolved in 5-10% MeOH-CH2Cls, filtered to remove silica gel, concentrated, and dried
in vacuo at 60° C ovemight to provide 7.9 mg of the title compound as a beige solid.

The following compounds were prepared using the same procedure described in the above
Example. If the intermediate sccondary amine was a solid, 50 molar equivalents were used
rather than 50 microl.. In somse cases, if the product was thought to have appreciable
solubility in water, the reaction mixture was concentrated without extraction and the
residue purified by prep TLC as above. Other slight modifications are noted for particular
compouis.

106
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3-Amino-4-(4-methyl-piperazin-1-yl)-thieno[2,3-b]pyridine-2-carboxylic acid amide

|

N
ol
/| \ NH,

\N S

3-Amino-4-piperidin-1-yl-thieno[2,3-b]pyridine-2-carboxylic acid amide

3-Amino-4-morpholin-4-yl-thieno[2,3-bjpyridine-2-carboxylic acid amide
(o)
(J
—

| A
s

HZ
H,

X
N

1o+
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3-Amho+[moﬂ1yl{2—pyﬁdin—2-ylaﬁyb—mho]-ﬁim[23-b]pyﬂdin&2¢nbuxylic acid
amide

“

\N
\N/ Hz
N8 ©

5 3-Amino+[4{hoprupykubmoyl—meﬂ:yl}pipmﬁn—l-y1]-ﬁim[zs-b]pyﬁdh&2-

carboxylic acid amide HNJ\
3
®

N Ne
\N S o
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3- Amiino—4-(4-phenyl-piperidin-1-y1)-fhisno[2,3-b]pyridine-2-carboxylic acid emide

l\

-

/

"N,
H

/I\ 2

\NSO

3-Amino-4-(4-hydroxy-4-pheny}-piperidin-1-yl)-thieno[2,3-b]pyridine-2-carboxylic acid
5 amide

HO



WO 03/103661 PCT/US03/17343 /ﬂ

3-Amino-4-{4-phenyl-piperazin-1-yl)-thieno[2,3-blpyridine-2-carboxylic acid amide
SN

2
AN
”
N W,

N ©

3-Amino-4-(4-oxo-1-phenyl-1,3,8-triazs-spiro[4. 5]dec-8-yl)-thieno[2,3-b]pyridine-2-
5  carboxylic acid amide
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3-Amino-4-[1,4"Thipiperidinyl-1'-yl-thiena[2,3-blpyridine-2-carboxylic acid amide

é

N,

— | \ H!
\N S (o)

N H,
— I \ NH2
\N S o)

10  3-Amino-4-(4-benzyl-piperidin-1-yi)-thieno[2,3-b]pyridine-2-carboxylic acid amide

-98-
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3-Amino-4-[(2-hydroxy-2-phenyl-othyl)}-methyl-amino]-thieno[2,3-b]pyridine-2-
carboxylic acid amide
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4-(3-Aminp-2-carbamoyl-thieno[2,3-b]pyridin-4-yl)-piperazine-1-carbaxylic acid benzyl
oster

X
(J

H2
sl
™8 0

5 4<(3-Amino-2-carbamoyl-thieno{2,3-b]pyridin-4-yl)-piperazine-1-carboxylic acid ters-
butyl ester

-100-
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3-Amino-4-[4-(2-axo-2,3-dilydro-benzoimidazol-1-y!)-piperidin-1-yl]-thieno[2,3-
blpyridine-2-carboxytic acid amide

<

N NH
\N S

5  3-Amino-4-[4-(furan-2-carbonyl)-piperazin-1-yl]-thienof2 3-blpyridine-2-carboxylic acid
amide
e,
o) N
@

N H,
X S o]
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3-Amino-4-(4-benzenosulfonyl-piperazin-1-yl)-thieno[2,3-b]pyridine-2-carboxylic acid
amids

5  3-Amino-4-(ethyl-methyl-amino)-thieno[2,3-blpyridine-2-carboxylic acid mmide

W

\Ns

N
Mg
N Hz )
a 2
N
e
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3-Amino-4-(butyl-methyl-amino)-thieno[2,3-b]pyridine-2-carboxylic acid amide

3-Amino-4-(4-hydroxy-piperidin-1-yi)-thieno[2,3-b]pyridine-2-carbaxylic acid amide
This product was purified after the prep plate by HPLC on a C8 column eluting with 75%
Hz0-25% acetonitrile

10 H
3-Amino-4-(3-hydroxy-piperidin-1-y)-thieno[2,3-b]pyridine-2-carboxylic acid amide

This product was purified after the prep plate by HPLC on a C8 column eluting with 65%
Hy0-35% acetonitrile

-103-
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3-Amino-4-piperazin-1-yl-thieno[2,3-bJpyridine-2-carboxylic acid amide

N H,
/l N\ H,

\N S o)
A solution of 18 mg 4-(3-amino-2-carbamoy]-thieno[2,3-b]pyridin-4-yl)-piperazine-1-
carboxylic acid zers-butyl ester in 1 mIL CH;Cl; + 1 mL trifluoroacetic acid was stirred
with a drying tube for 4 h at room temperatare. The reaction was concentrated in vacuo
and developed prep plate in 25% MeOH- CH;Cl; -2% NEH,OH and the band was eluted
with 50% MaOH- CH;Cl; to get an oil that was re-dissolved 10% MeOH- CH;Cl,, filtered,
concentrated, and drisd in vacuo at 60° C to provide 4.6 mg of the product as & yellow
solid.
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Example 22: Synthesls of 3-aming-6-(4-amino-piperidin-1-yI)-4-((E)-atyryl)-
thieno[2,3-b]pyridine-2-carboxylic acid mmide

5500 e @
e

30 ml. of dry THF was added into a sealable flask and a stream of Ar was bubbled through
the solvent for 5 min_ Tris(dibenzylideneacetone)dipalladivm(0)-chloroform adduct (76.1
mg, 73.5 pmol), tris-2-furylphosphine (121.9 mg, 0.5 mmol), copper(l) thiocphene-2-
carboxylate (541.2 mg, 2.7 mmol), trans-2-phenylvinylboronic acid (621.4 mg, 4.2 mmol),
and 3-amino-4-methylthio-6-trifluoromothrylsuflonyl-thieno{2,3-b]pyridine-2-carboxylic
acid amide (800.0 mg, 2.1 mul)wuaaddadanﬂthemhdﬂnkwnh-ubdatw%fu
20 h. The solution was dilated with CH2CL and ths organic pbase was extracted with
saturated NaHCOsy-solution. The aqusous phase was extracted twice with CHzCl; and the
combined organic phases were washed with brine, The solution was dried over MgSQO,,
filtered, and evapomted. The residue was chromatographed on silica gel using & gradient (0
- 2.5 % MeOH/CH;Cl over 50 min). The fractions containing product were combined,
cvaporated and purified by preparative TLC (10 % acetone/Bther) to yield 415 mg (45%)
of the 4-(E)-styryl intermediate.

The above intermediate was dissolved in dioxane (20 mL), 4-N-Boc-eminopiperidine
(382.6 mg, 1.9 mmol) was added and the mixture was stirred for 8 h at 100 °C. The
solution was cooled fo room temperature and saturated NH,Cl solution was added. The
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aqueous phase was extracted with ethy] acetate and the combined organic phases were
dried over MgSO,. The compound was further purified by preparative TLC (5 %
MeOH/CH;Cl) to yield 220 mg (48%) of product.

The above carbamate was dissolved in dioxans (10 mL) and a 4 N solution of HC1 dioxane
{5 mL) was added. The suspension was atirred for 3 h efter which the solvent was
evaporated, The regidue waa purified by prepamtive TLC (10% 4N NHj in MeOH/S90%
CH;CL) to yield 115 mg (65 %) of the title compound.

Example 23: Synthesis of 3-amino-4-(4-methanesulfonyl-phenyl)-6-methyl-thieno[2,3-
b]pyridine-2-carboxylic ncid amide

Jor Koo AR, = 3

C 2 e,

”~

-~
: H,
2-Cyanothicacetamide, Z /)' NaOMe " H,
NaOl-Pr . I 2-bromoacstamide l
N~ "BH I(

Aluminum chloride (4.2 g, 32 mmol) was suspended in methylene chloride (5 mL) and

acetyl chloride (2.44 mL, 34 mmol) was added dropwise over 30 min, while the internal

ternporature was kept below 30 *C. Stirring was continned for 15 min, aftor which

vinylidene chloride was added over 10 min at 30 °C, After stirring for another 90 min at

room temperature, the mixture was poured onto crushed ice. The mixture was stirred for 20
" -106-
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min and the aqueous phase was extracted twice with methrylene chloride. The combinad
organic phases were washed with water. The methylene chioride solution was then cooled
10 0 °C and triethylamine (4.21 mL, 30 mmol) was added while stiming the solution. After
30 min 10% HC)] was added and the organic phase was washed with 5% HCI, water and
brine, The volatiles were evaporated and the residue was distilled over a small path
distillation appamtus to yield 3.28 g (78%) of the desired dichlorovinyl ketone.

Sodium thiomethaxide (1.40 g, 20 mmol) was suspended in ether (20 mL) and the above
dichlorovinyl ketone (10 mmol), dissolved in ether (10 mL), was added dropwise. The
resulting solution was refluxed for 1 h, filtered, and the precipitate washed with ether. The
cambined filtrates were evaporated to yield 1.4 g (87%6) of the desired dimsthylthiovinyl
ketons.

Sodium (533 mg, 23.2 mmol) was dissolved in isopropenol (50 mL) under heating. 2-
Cysuothioacetamide (2.1 g, 21 mmol) was added and the solution was stizred for 5 min of
at room temperature. The above dimethylthiovinyl ketone (3.4 g, 21 mmol) was added 1o
the reaction mixture and the solution was refluxad until starting material disappeared (~ 30
h). The solvent was evaporated and the regidue was dissolved in water. The aqueous
solution was filtered, acidified to pH 3, and the precipitate was filtared off The precipitate
was washed with ether and then with hexans to give 3.9 g (95%) of the desired

Sodium methoxide (2.16 g, 40 mmol) was dissolved in MeOH (60 mL) and the above
thiopyridine (3.9 g, 20 mmol) was added. After 5 min, 2-bromoacetamide (2.76 g, 20
mmol) was added and the solution was refluxed for 2 h. Ths MeOH was partly evaporated
and the residue was diluted with aqueous sodium bicarbonate solution. The aqueous phase
was extractod several times with 10% MeOH/ methylens chloride and the combined
extracts wearo dried over magnesium sulfate. The solvent was evapomtsd and the residue
purified by column chromatography on silica gel to give 2.1 g (41%) of the desired
thieno[?2,3-b]pyridne intermediate.

-107-
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Dry THF (3 mL) was added to a sealable tube and a stream of Ar was bubbled through the
solvent for 5 min. The above thienof2,3-blpyridine intermediate (50 mg, 0.2 mmol), 4-
methanesulfonylphenylboronic acid (48 mg, 0.24 mmol),
tris(dibezylideneacetonc)dipalladium(0)-chloroform adduct (4 mg, 4 pmol), tri-2-
furylphosphine (7.5 mg, 32 pmol), and copper(T)thiophene-2-carbaxylate (50 mg, 0.26
mmol) were added. The tube was sealed and then heated at 65 °C for 24 h. Ths solution
was diluied with CH:Ch and the orgauic phase was extracted with aquecus sodium
bicarbonate solution. The aqueous phase was extracted twice with CH;Cl; and the
combined organic phases were washed with brine. The solution was dried over MgSQ,,
filtered, end evaporated. The residue was purified by column chromatography, All
fractions containing product were combined, evaporated and re-purified by preparative
TLC to give 23 mg (32%) of the title compound.

Example 24: Synthesis of 3-amino-6-methyl-4-(1-methyl-1H-pyrrok-2-yi)-thieno[2,3-
b]pyridine-2-carboxylic acid amide

N 7
. Z"  2tromoscetamide
| NaOMe -
SN NsH

1-Methyl-2-pyrrolecarboxaldehyde (500 mg, 4.58 mmmol) was dissolved in 10 mL of
toluene followed by addition of 1-triphenrylphosphoranylidene-2-propanons (1.53 g,
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4.81mmol) and 10 drops of acetic acid. The reaction mixture was hoated to 120 ‘Cina
sealed tube for 16 h. The reaction mixture was cooled to room temperwture and the solvent
was ovapomted. The rosiduc was dissolved in EtOAx, and the organic phase was washed
with saturated NaHCO5 solution and brine. The organic phase was dried over anhydrous
NezSO,, filtered, and concentrated. The residue was purified by column chromatography
on silica gel to yield 565 mg (82.7%) of the viryl ketone.

To a scaled tube was added 2-cyancthicacetamids (70.6 mg, 0.71 mmol) and sodium &~
butoxide (71 mg, 0.74 mmol) in 2-propancl (4 mL). The mixture was stirred at room
temperature for 5 min, followed by the addition of above vinyl ketone (100 mg, 0.67
mmol). The mixturo was heatod st 80 ‘C for 16 h. The solution was concentrated and the
residue was dissolved in water. Dilute HCI was added to adjust the pH to 6. The solid that
formed during acidification was filtered and washed with water. The solid was dried under
high vacuum to afford 70 mg (45.5%) of the desired thiopyridine intermediate.

The above thiopyridine intermediate (70 mg, 0.31 mmol) was suspended in 2 mL of
MeOH, followed by the addition of 2-bromoacetamide (42 mg, 0.3 mmol) and 1.22 mL of
0.5 N sodinm methoxide solution in MeOH. The mixture was heated in a sealod tubo et 70
°C for2h. The reaction mixture was concentrated and the residue was purified by cohumn
chromatography on silica gel to yield 36 mg (41%) of the title compound.
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Example 25; Synthesis of 3-amino-6-(4-{[ yI)-methyl]-
amino}-piperidin-1-yI)}-4-propyl-thieno[2,3-b]pyridine-2-carboxylic ncid amide

N,
0

mﬂéjr\n lcanls

25
To a solution of 2-aminobenzamids (2.00 g, 14.4 mmol) and triethylamine (2.4 mL, 17
5 mmol) in dry dioxane (20 mL) was added bromoacetyl bromide (1.33 mL, 15.0 mmol).
This reaction mixture was stirred at room temperstore for 1 h then poured into water. The
resulting solid was collected by filtration and recrystallized from MeOH to give the
diamide intermediate as a brown solid (2.02 g).

10  The above intermediate (70 mg, 0.21 mmol) and 3-amino-6-{4-amino-piperidin-1-yI)-4-
propyl-thieno[2,3-b]pyridine-2-carboxylic acid amide (65 mg, 0.25 mmol), along with
triethylamine (0.05 mL., 0.36 mmol), were stirred in 1 mL of DMF for 2 h. The solvent
was removed in wacuo. The residue was tritursted with water. The resulting solid was
collacted by filtration and recrystallized from acetonitrile to give the title campound (37

15 mg)as a pals colored solid.
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Example 26: Synthesis of 3-amino-6-{4-[3-(4-carbamoyl-phenoxy)-2-hydroxy-
propylamino]-piperidin-1-yl}-4-propyl-thieno(2,3-b]pyridine-2-carboxylic acid amide

To & soaled tube was added 4-hydroxybenzamide (200 mg, 1.458 mmol), epichlorolydrin
(135 mg, 1.458 mmol) and potagsium carbonate (403 mg, 2.916 munol) in 7 mL of dry
DMF. The reaction mixture was stirred at 70 °C for 18 h, The reaction mixture was
filtered and concentrated. The rezidue was purified by flash chromatography, eluting with
0-5% 2M NH; in MeOH/CH;Cl;. ‘The product fractiona were collected and concentratod
to afford 80 mg of 4-oxiranylmethoxy-benzamide as a white solid.

4-Oxiranylmethoxy-benzamide (76 mg, 0.393 mmol) was dissolved in 8 mL of dry DMF,
followed by the addition of 4-amino-1-N-boc-piperidine (178 mg, 0.889 mmol). The
reaction mixture was sticred at 80 °C for 48 h. Ths reaction mixture was concentrated and
the residne was purified by flash chromatography eluting with 0-5% 2M NH; in
MeOH/CH;Clz. The product fiactions were collected and concentrated to afford 62 mg of
4-[3-(4-carbamoyl-phenaxy)-2-hydroxy-propylamino]-piperidine-1-carboxylic acid rert-
butyl ester as a colorless oil,
To 2 round bottom flask was added the above ester (62 mg, 0.158 mmol) in 5 mL of HC],
4.0 M in 1,4-dioxans and 2 mL of MeOH. The reaction mixtnre was stitred at room
temperature for 3 h. The reaction mixture was concentrated by high vacuum pump to
-111-
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afford 57 mg of 4-[2-hydroxy-3-(piperidin-4-ylamino)-propoxy]-benzamide, hydrogen
chloride salt as a white glass-solid product.

To a sealed tube was added trifluoro-methanesulfonic acid 6-(2-carbamoyl-ethyl)-5-cyano-

$  4-propyl-pyridin-2-yl eater (54.2 mg, 0.141 mmol) in 5 mL of dry DMF, followed by the
addition of the sbove hydrohloride salt (57 mg, 0.156 mmol) and N-N-
diisopropylethylamine (91.4 mg, 0.707 mmol). The reaction mixture wes stirred at 70 °C
for 2 h. The reaction was concentrated and to the residue was added sodium methoxide, 0.5
M solution in MeOH (1.41 ml, 0.707 mmol) and 2 mL of MeOH, The reaction mixture

10 was heated at 70 °C for 4 h. The reaction mixture was concentmated and the residue was
purified by flash chromatography eloting with 0-10% 2M NH; in MeOH/CHzCh. The
product fmctions were collected and concentrated to afford 42 mg (56.4%) of the title
compound as a light yellow crystalline solid.

15 Example 27: Synthesls of 3-amino-6-((S)-3-hydroxy-4-methanesulfonylaming-
piperidin-1-yI)}-4-propyl-thieno[2,3-b]pyridine-2-carboxylic acid amide

Y g g

o e e
Qo 0 o(}on R H

HO
PRI Y3
F.c—ﬁ-o M, °“. %
oo io“
A mixture of the 7-oxa-3-aza-bicyclo[4.1 .o]hapme-s-mimyhc acid tert-buty] ester (830

20 mg, 4.2 mmol), methylsulfonamide (1.2 g, 12.5 mmol), potassium carbonats (829 mg, 12.5
mmol), magnesium sulfate (1.5 g, 12.5 mmol) m MeOH (15 mL) was heated under Arina
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pressure tube at 90 °C overnight. The mixture was then cooled to room temperature,
dilated with CH2CIL; (10 mL), filtered through diatomaceous earth and concentrated, The
crude product was further purified by column chromatography on silica gel using EtOAc
as elutant to give 504 mg the desired hydroxypiperidine intermediate.

The above intermediate (118 mg, 0.4 mmol) was dissolved in MeOH (1mL). To this
solution was added 4M HCL. (0.2 mL in dioxane) dropwise. Tho mixture was stirred at
room {emperature overnight and concentrated. The product thus obtained was dissolved in
dioxane, basified with 300 microL of triethylamine, end reacted with 144 mg (0.376
mamol) of 2-(3-cyano-4-n-propyl -6-triflucromethenssulfonylpyridin-2-
ylmercapto)acetamide, by the procedure described in Example 26, to provide 73 mg of the
title compound.

Example 28 ; Synthesls of 3-amino-6-(4-hydrazinocarbonyl-piperazin-1-yl)-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide

o H(j'aiq*ﬂl%n — j —

To a phosgense solution (20% soluticn in toluens) at 0 °C was added piperazine-1-

carbaxylic acid benzyl ester (0.385 mL, 1.996 mmo) and diisopropyletiyl amins (0.383
13-
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mL, 4.397 mmol) in 5 mL of CH;Cl; dropwise. The resulting pale yellow mixture was
stirred 2 h warming to room temperature under Ar. The phosgene solution was removed
by vacuum distillation. 20 mL of anhydrous CH2Cl; was added. The reaction vessel was
cooled to 0 °C and hydrazinecarboxylic acid fert-butyl aster and diisopropylethy] amine
(0.383 mL, 4.397 mmol) was added in one portion. The reaction was warmed to room
temperature and stirred for 1 . The reaction was quenched with 10 mL of satorated
NeHCO;, diluted with 30 mL of BtOAc, then washed with 2 x 30 mL of saturated NH,CI
solution and 30 mL of brine. The orgenic phase was dried over MgSO,, filtered and
concentrated to provide 720 mg of 4-(N-teri-butoxycarbonyl-hydrazinocarbomyl)-
piperazine-1-carboxylic acid benzyl ester as a white solid.

The above benzyl ester (720 mg, 1.913 mmol) was dissolved into 10 ml. of EtOH and
placed in & round-bottom flask. 10% Pd/C (300 mg) was added and the reaction was placed
under 1 atm of H; in a balloon. Ihmoﬁmmaﬂowadblﬁrovunisht,ﬂ:mw
filtered through & plug of diztomaceous earth and concentrated to give 465 mg of 4-(N-
tert-butoxycarbonyl-hydmzinocerbonyl)-piperazine as a pale white solid.

N'-[4-(3-Amino-2-carbamoyl-4-propyl-thieno[2,3-b]pyridin-6-yI)-piperazine-1-carbonyl]-
hydrazinecarboxylic acid tert-butyl ester waa prepared from the sbove intermediste as
described in Example 26. Removal of the /-Boc protecting group by dissolving in
BtOAc/CH,Cl, and treatment with 4 N HC] in dioxane provided the title compound.
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Example 29; Synthesis of 3-amino-6-[4-(1-imino-ethyl)-piperazin-1-yI]-4-propyl-
thieno[2,3-5]pyridine-2-carboxylic acid amide

: m=<; H
1N,.,+ - b __,Ei
y
Hel .\[E‘Oa

Thioacetamide (326.0 mg, 4.339 mmol) and 2-bromomethyl-naphthalens (959.0 mg, 4.337
mmol) were placed in a 50 mL round-bottom flask. 20 mL of CHCly were added and the
mixure was refiuxed for 3 h at which time a white precipitate formed. The mixtgre was
cooled and the precipitate collected. The precipitate was washed with 20 mL of CH2Cla
and placed under vacuum for drying to give 1.01 g of thicacetimidic acid naphthalen-2-
ylmsthyl ester hydrobromide salt as a fine whits powder.

The above hydrobromide salt (850.0 mg, 2.869 nunol) was placed into a 25 mL round-
bottom flask. To this was added 10 mL of EtOH resulting in a suspension. The flask was
placed in an ice bath and piperazine-1-carboxylic acid ters-butyl estor (534.4 mg, 2.869
mmol) was added in one portion. The reaction was allowed to warm to room temperature
end stirred an additional 3h. The heterogenous solution was diluted with 40 mL of EtOAc
and washed with 2 x 30 mL of H;O. The agueous phase was concentrated to near drynoss,
azeotroped with 2 x 20 ml of toluene to give a white solid. The solid was suspended in
CH;Ch/hexzans and concentrated to dryness. The material was placed under vacuum
overnight, affording 769 mg of 4-(1-imino-othyl)-piperazine-1-carboxylic acid fert-butyl
ester hydrobromide salt as a whito solid.
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The £-Boc profecting group of the sbove intermediate was removed as described in
Example 28 and the resulting intcrmediate reacted further as described in Bxample 26 to
provide the title campound.

Example 30; Syntheals of 3-amino-6-(4-hrydroxy-piperidin-1-yl)4-(3-hydroxy-
propyl)-thieno[2,3-b]pyridine-2-carboxylic acld amide

. \Nﬁf..k .L".:"j\,\x‘kl( a [:]

M,
e M= b

To a solution of 7.98 g (40.2 mmol) of -Butyl-dimethyl-pent-4-ynyloxy-silane (J.A.
Marshall and B.S. DeHoff, J. Org. Chem., 1986, 51, 863) in THF (100 mL), cooled to ~78
°C, was added a solution of n-butylithium in haxenes (28.0 mL of & 1.6 M solution). The
mixture was stirred at —78 °C for 1 h then transferred, via cannula, to a flask containing a
solution of 4.5 mL (58 tmmol) of methy! chloroformate in THF (100 mL) cooled to 78 °C.
The reaction was stirred at —78 °C for 2 h then excess base was consumed by addition of a
sxturated aqueous sohition of NHCl. The mixture was diluted with HyO and washed with
B;0. The combined organic phase was dried over anhydrous Na; SO, and concentrated

under reduced prossure. The crude residue was purified by flash silica gel chromatography
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using a 5% solution of BtOAc in hexanes as the cluent to provide, after concentration of
the solvent, 6.18 g (60%) of the deaired ester as a clear oil.

To s solution of 6.18 g (24.1 mmol) of the above ester in BtOH (120 mL) was added 2.2
mL (25 mmol) of morpholino. The mixture was heatod at 60 °C for 3 h. The reaction
mixture was cooled to room tempersture and 2.5 g (25 mmol) of 2-cyanoacetamide was
added as a solid in ons portion. The reaction mixture was than heated at 60 °C for 15 h
then cooled to room temperature end concentrated ynder roduced preesure, Tha regidue
was suspended in BtzO and washed with H;0. The combined aqueouns phaso was back
extracted with EO, The aqueous phase was Iyophilized to provide 3.5 g (30.8%) of 4-[3-
(¢-butyl-dimethyl-silamyloxy)-propyl]-3-cyano-6-oxo-1,6-ditydro-pyridine-2-thiolate
morpholine salt; as a yellow powder.

To a solution of 0.940 g (2.28 mmol) of the above morpholine salt in THF (15 mL), cooled
to 0 °C, was added 0.315 g (0.280 mmol) of 2-bromoacetamide as a solid in one portion.
The mixture wes stirred and allowed to slowly warm to room temperature over a 2 h period
doring which time aalts precipiteted from golution. The mixture was filtered through
diatomaceous earth to remove solids and the filter pad was washed with EtOAc. The
mixture was concentrated under reduced pressure to pravide 0.385 g (44%) of 2-{4-[3-(1-
butyl-dimethyl-silanyloxy)-propyl}:3-cymo-6-oxo-1,6-dilrydro-pyridin-2-ylsulfamyl}-
acetamide as an orange foam.

To a solution of 2.32 g (6.08 mmol) of ths above acetamide in THF (25 mL), cocled to 0
°C, was added 2.2 g (6.2 mmol)of N-phenyltrifinoromethanesulfonimide and 1.2 ml. (6.7
mmol) of N, N-diisopropylethylamine. The mixture was stirred for 3 h as it slowly warmed
to room temperature, The mixture was poured into HyO and washed with EtOAc. The
combined organic phase were dried over anhydrous Na;SO, and concentrated under
moduced pressure. The residue was purified by flash silica gel chromatography using a 0-
50% gmdient of A (10% MeOH in CH;Cb) to B (CH2Ch) to provids, after concentration
of the oluent, 0.832 g (26%) of the desired triflucromethanesulfonyl ester as an orange oil
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To a solution of 0.832 g (1.62 mmol) of the above trifluoromsthenssulfonyl ester in 1,4~
dioxane (30 mL) was addad 0.175 g (1.73 mmol) of 4-hydroxypipiridine and 0.32 mL
(1.79 mmol) of N, N-diisopropyletlylamine, The mixture was heated to 80 °C for 5h. The
reaction was cooled to room temperaturs and an aqueouns solution of Na;COj (8.0 mL of a
2.0 M solution) was added. The mixture was heated to 100 °C for 3 days then cooled to
room tempemture and dilnted with H;0. The mixture was washed with CHCh and the
combined organic phase was dried over anhydrous NaaSO, and concentrated under
reduced pressure. The residus was purified by flash silica gel chromatography using a 0-
50% gradient of A (10% MeOH in CH;Clk) to B(CHzCl,) to provide, after concentration of
the eluent, 0.232 g (31%) of 3-amino-4-{3-(t-butyl-dimethyl-silanyloxy)-propyl}-6-(4-
hydroxy-piperidin-1-yl)-thieno[2,3-b]pyridine-2-carboxylic acid amide as a yellow
powder.

To a solution of 0.23 g (0.49 mmol) of the above amide ina 1 : 1 mixture of THF : H;O
(1.0 mL) was added 0.50 mL (8.7 mmol) of glacial acetic acid. The mixture was heated to
50 °C for 15h then cooled to room temperature and concentrated under reduced pressure
which cause a solid fo precipiizte from solution. The material was collected by filtration
and washed with H;O and CH;Cl; then dried under vacuum to provide 0.106 g (61%) of
the title compound as a white solid.
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Example 31: Synthesis of 3-Amino-6-(4-amino-3,3-dimethyl-piperidtn-1-yl)-4-propyl-
thieno[2,3-5]pyridine-2-carboxylic acld amide (5).

gy

s Yy

? N
ET YT
o H-"'Q ) a

A mixture of 0.10 g (0.46 mmol) of 1-benzyl-3,3-dimethyl-piperidin-4-ope, 0.055 mL
(0.50 mmol) of benzyl amine, and 0.19 mL (0.64 mmol) of titanium isopropoxide was
stirred at room temperature for 1h, The mixture was diluted with BtOH (1 mL) which
caused the yellow solution to tum cloudy. To the reaction was added 0.031 g (0.49 mmol)

10  of podium cysnoborohydride and the mixture was stirred at room tempersture for 20b. The
mixture was diluted with Hz0 (1 mL) then filterod through diatomaceous earth to remove
precipitates, The filter pad was washed with MeOH and the mixture was concontrated
under reduced pressure. The residue was purified by flash silica gel chromatography using
a 0-40% gruident of A (10% MeOH in CHzCh) to B (CHzCL) to provide, after

15 concentration of the eluent, 0.069 g (44 %) of the desired benzyl amine as a clear oil.

To a solution of 0.069 g (0.22 mmol) of the above benzyl amine in MeOH (5 mL) placed
in g heavy walled pressure vessel was added 0.049 g (0.046 oxmol) of palladium on carbon
and 0,050 mL (0.60 mmol) of concentrated HCl. The mixture was placed under an

20 atmosphere of hydrogen (50 psi) and shaken for 24h. The mixture was filtered through
plug of diatomaceous earth and the filter pad was washed with MeOH, The organic phase
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was concentrated imder reduced pressure to provide 0.041 g (91%) of the desired 4-amino-
3,3-dimethylpiperidine diHCI salt as a white solid.

To & solution of 0.075 g (0.20 mmol) of triflnaromethancsulfonic acid 6~
carbamoylmethylsulfanyl-5-cyano-4-propyl-pyridin-2-yl ester in 1,4-dioxane (5 mL) was
added 0,041 g (0.20 mmol) of the above diHCl salt and 0,11 mL (0.61 mmol) of N, N-
diisopropylethylamine. The mixture was heated at 60 °C for 15 h then cooled to room
tempemature and an aqueons solution of NazCOsy (0.5 mL of a 2M solution) wes added.
The mixture was heated to 100 °C for 3d then cooled to room temperature, diluted with
Hz0 end washed with CH,Cl;. The combined organic phase was dried over anhydrous
Na2S04 and concentrated vnder reduced presgure. The crude residue was purified by flash
silica gel chromatograpkry using a 0-50% gradient of A (10% MeOH in CH;CL) to B
(CH:CL) to provide, after concentration of the cluent, 0.019 g (27 %) of the title
compound as a yellow solid.
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Example 32; Synthesis of 3-amino-6-piperidin-4-yl-4-propyl-3a,7a-dihydro-
thieno[2,3-5]pyridine-2-carboxylic acid amide dikydrochloride

S

a0 5 U& s
o i

1-Boc-piperidine-4-carboxylic acid (4.4 g, 19.2 mmol) in oxalyl chloride (50 mL) was
heated at reflux for 3 h and then concentrated and dried in vacuo to give the acid chloride,
4-chlorocarbonyl-piperidine-1-carboxylic acid terf-butyl ester.

10  To a stirred solution of LDA (1.8 M in THF /heptane/otirylbenzens, 21.3 mL, 38.4 mmol)
in dry THF (50 mL) at -50 °C was added 2-pentanone (4.1 mL, 38.4 mmol), and after 10
min, a solution of the above acid chloride in dry THF (50 mL) was addsd. The reaction
was ellowed wamming to room temperature and stirred ovemight. It was diluted with 1 N
HCI (500 mL), axtracted with dichloromethans, washed with saturated sodivm bicarbonate
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and brine, dried over sodium sulfate, concentrated, It was purified by chromatography on
silica gel (BtOAc/dichloromethans = 1/10) to give the desired diketons intermediate: 4-(3-
oxo-hexanoyl)-piperidine-1-carbaxylic acid tert-butyl eater (2.1 g).

A stirred mixture of the diketons (2.1g, 7.1 mmol) and 2-cyancthicacetamide (1.42 g, 14.2
mmol) in BtOH (30 mL) was heatod at 70 °C overnight. It was concentrated and
chromatography on silica gel (MeOH/dichloromethane = 1/10) gave 1.8 g of 5-cyano-6-
megcapto-4-propyl-3'4',5',6-tetrakydro-2'H-[2,4 Thipyridinyl-1-carboxytic acid terf-butyl
chier.

A stirred mixtare of the above tert-butyl ester (0.9 g, 2.49 mmol) and bromoacetamide
(0.38 g,ZTSmmol)ind:ydim(ZOmL)mhmdstBD°C for2h. A sohtion of
sodium carbonate (400 mg) in water (7 mL) was added and the reaction was hoated at
reflux overnight. It was diluted with water (100 mL) and the precipitates were filtered and
dried to give 0.85 g of 4-(3-amino-2-carbamoyl-4-propyl-3a,7a-dikydro-thienof2,3-
blpyridin-6-yI)-piperidine-1-carboxylic acid /er?z-butyl ester.

To a stirred solution of the above terz-butyl ester (600 mg, 1.43 amol) in dry
dichloromethane (35 mL) was added HCl/dioxane (4 N, 2 mL). Precipitxtes appexared
immediately. It was conocentrated and dried in vacuo to give the title compound as the
dihydrochloride sait (570 mg).
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Example 33: Solid-Phase Reductive Amination

The following geneal procedure deacribes the method by which several 3-amino-6-(4-
substituted amino-piperidin-1-yl)-4-propyl-thieno[2,3-blpyridine-2-carboxylic acid amide
compounds were made:

To 3-amino-6-(4-oxo-piperidin-1-yl)-4-propyl-thienc{2,3-b]pyridine-2-carboxylic acid
amide waa added 1.5-3.00 equivalents of the degired amine, 1.42 solid-supported
cyanoborohydride, and 8-9 equivalents acetic acid in THF. The reaction mixture was
shaken on an orbital shaker for 15-72 . The reaction was then filtered, and the solid-
supported cyanoborohydride shaken with MeOH for 5-15 min, then filtered. To the
combined filtrates was added 5 M NHj in MeOH and the resulting mixture was
concentrated in vacuo. Purification was either via preparatory TLC (5-10% (5 M
NHyMeOH)VEtOAc as elusnt) or vis flash silica chromatography (2.5-10% (5 M
NHyMeOH)/CH,C]; as eluant) to afford compounds described in the table below:

'+ Cpd R Percent Yield-
45%
= | T
65%
33b ”\/TL
51%
33¢c HD\/TL
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. Cpd - R .| Percent Yield
33m " %
33n HN w%
H

Example 34: Solid-Fhase Reductive Amination

The following general procedure describes the method by which several amine

5 intermediates were prepared for use in the preparation of 3-amino-6-{(4-substituted amino-
piperidin-1-yI)-4-propyl-thieno[2,3-blpyridine-2-carboxylic acid amide compounds using
the method in the Example above:

ather, 0°C nHel

.\'l e L "\f 1) W THE, THP, G

_"rm; a . MP-cywnshorohysrids resin s

scatio acid, THF
(Schams ) Siae

10

The desired aryl aldshyde was dissolved in ether and reacted with trimethylsilyl cyanide

(1-2 eq.) at 0 °C using Montmorillonite K 10 (0.1-0.2 eq.) as an acidic catalyst. The

reaction atirred 1-3 h, and then was filtered, and the filtrate concentrated in vacuo to afford

15 compounds the corregponding trimethylsilyl ether. The other was dissolved in THF and

added to a solution of borune/THF at 0 °C. The reaction stirred for 17-24 h while the cold
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bath expired. The reaction was cooled back down to 0 °C and quenched with MoOH, then
concentrated in-vacuo. The rezidue was taken up in BtOAC/CH;Cl; and HCI/MeOH or
HCV/dioxene was added. The white solid that rosulted was isolated either by suction
filtration of concantration in vacus to afford the corrosponding hydroxy! amine HC] salis.

5 Theso HCI salts wero then reacted and purified according to the method described in
Example 33 to provide compounds 34a-34c shown in the table below:

Ar ) % yled
13%

Ma p-McOPh

17%
b p-CIPh

61%
3c | p-MeO,CPh

- &

52%

e m-MeO;CFPh
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Example 35: Synthesls of 3-amino-6-(4-hydroxy-piperidin-1-yl)-thieno[2,3-
b]pyridine-2,4-dicarboxylic acid 2-amide 4-pyridin-3-ylamide

-

G5~ L

4-Methoxybenzyl alcohol (11.0 g, 79.7) was added in portions to 8 suspension of 6.38 g
60% NaH in 110 mL THF at 40° and the reaction was stitred 30 min under Ar. A solution
of 10.00 g methy] 4-chlomacetoacetate in 40 mL THF was dripped in st 40° C and the
reaction was stitred at room temperature overmight. aqueous NFH,C] was added and the
10  product was extracted into EtOAc, washed with aqueous NHCl and brine, drind over
MgS0,, filtered, and concentrated to 18.5 g oil. This was flash-chromatographed eluting
with 15% acetone/petroleum ether to provide one fraction of 2.99 g oil, that was shown by
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NMR(CDC13) to contrin shawad 80% pure 4-(4-methoxy-benzyloxy)-3-oxo-butyric acid
methyl ester, A second fraction of 12.01 g oil was obtained that contained 55% 4-(4-
methoxy-benzyloxy)-3-oxo-butyric acid mefhryl ester by NMR with the rest being mostly
unreacted starting material

4-(4-Mothoxy-benzylaxy)-3-axo-butyric acid methy] ester was converted to 2-[3-cyano-6-
trifluorometanesulforryloxy-4-(4-methoxy-benzyloxymethyl)-pyridin-2-ylsulfanyl]-
acotamide bry procedures described above in Examples 8 and 30.

The above intermediate (9.00 g) was dissolved in 171 mL CH;C and 9 mL water. 2,3-
dichloro-5,6~dicyano-1,4-benzoquinons (DDQ) (12.47 g) was added and the dark

- guspengion was stirred for 6 h then another 4.16 g DDQ was added and the reaction was

stirred overnight. The reaction was decanted and the remuining gummy red precipitate
was trituratod 2X with CH,Cl; and decanted, The precipitate was dissolved in EtOAc,
washed with water (4X) and aqueous NaHCQ;, dried and concentmted to a brown solid.
This was triturated in CH;Cl,, filtered and dried to provide 4.61 (68%) of the desired
hydroxymethylpyridine intermediate as a tan solid.

tert-Butyldimethylsily] chlorids (8.94 g) wes added to & solution of 5.00 g 4-
hydroxypiperidine in 25 mi DMF and the exothermic reaction was placed in an icebath for
10 min and then 10.10 g imidazole was added end the reaction waa stirred at room
temperature under Ar overnight. TLC showed mostly starting material. 4-
Dimothylaminopyridine (0.60 g) and 7.45 g more fert-butyldimethylsily! chloride were
added and the reaction was stirred overnight This was poured into aqueous NagCOs,
extracted with EtOA (3X), washed with water (4X), dried and concentrated to 153 g
yellow oil. This was flash-chromatographed ohting with 0-10% MeOH/CH:Cl: tp give
soveral fractions of varying purity. The best contained 2.9g yellow ol that was determined
by NMR(CDCI3) to oontain 55 moi% 4-{terf-butyl-dimethyl-silanylaxy)-piperidine: 45
mol% ters-butyl-dimefhylsilyl chloride .

The crude 4-{tert-butyl-dimethyl-silamyloxy)-piperidine was coupled with the 4-

hydroxymethylpyridine intermediate from abpve by the procedure dsecribed in Example
-128-
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30 to provide 3-amino-6-[4-(tert—butyl-dimethyl-silanyloxy)-piperidin-1-yl}-4-
hydroxymethyl-thieno[2,3-b]pyridine-2-carboxylic acid emide

A mixture of 400 mg of the above amide, 298 mg KCN, 1.59 g MnO; and 157 nmicroL
acetic acid was suspended in 16 mL MeOH and the reaction was capped and stirred 2 days.
The reaction mixture was filtered through diatomacecus earth, concentruted, and flagh-
chromatographed eluting with §% MeOH/CH;Cl, to provide 254 mg (60%) 3-amino-6-[4-
(tert-butyl-dimethyl-silanyloxy)-piperidin-1-yl]-2~carbmmoyl-thieno[2,3-blpyridine-4-
carbaxylic acid metiryl oxter as determined by NMR(DMDO). Fuxther elution with 25%

*MeOH/CE2CL2/1% HOAc brought down 151 mg (36%) of the corresponding carbaxylic

acid as determined by NMR(DMDO).

81 mg 1{Dimethylaminopropyl})-3-sthylcarbodiimide hydrochloride was added a solution
of 9.5 mg of the above carboxylic acid in 0.5 mL dry DMF at 0°C. After 15 min, 99 mg 3-
aminopyridine was added and the maction was stirred at room temperature overnight, This
was diluted with EtOAc, washed with water (4X) and aqueous NH,Cl (3X), dried,
concentrated and purified by preparative TLC in 7.5%MeOH/CH;Cl:/0.5% NH,OH. The
masjor band was eluted with 50% MeOH/CH;Cl; to provide 12.8 mg oil that was ehown to
bo a mixture of 3-amino-6-[4-(tert-butyl-dimethyl-silanyloxy)-piperidin-1-ylj-thieno[2,3-
blpyridine-2,4-dicarbaxylic acid 2-amide 4-pyridin-3-ylamide and unreacted starting
meteriel by NMR(CD;0D). The mixture was dissolved in 0.5 mI. CHyCl; and 50 microl.
HF-pyridine complex was added and the reaction was stirred overnight, The clear solution
was decentod off the gummy precipitate thet was washed end decanted 2X more with
CHi,Cly. The precipitats was dissolved in 10% MeOH/CH;Cly, neutralized with a drop of
concentrated NH4OH, applied to a preparative TLC plate and developed twice in 10%
MeOH/CH;Cly/1% NH,OH. The band was oluted with 50% MeOH/CH,Ch to provide 2.0
mg (23%) the tifle compound.

3-Amino-6-(4-hydroxy-piperidin-1-yl)-thieno[2,3-b]pyridine-2,4-dicarboxylic acid 2-
amide 4-methylamide:
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This compound was prepered from the sbove 3-amino-6-[4-{tert-butyl-dimethyl-
silanyloxy)-piperidin-1-yI}-2-carbamoyl-thieno[2,3-b]pyridine-4-carboxylic acid methyl
ester by conbining of 10 mg of the ester in 1 mL CH;Cl; with added 0.5 mL 2M
methrylaming in THF. The reaction was capped and stired 2 days. The reaction was

S  concentrated to give 3-amino-6-[4-(tert-butyl-dimethyl-silamyloxy)-piperidin-1-y1]-
thieno[2,3-blpyridine-2 4-dicarbaxylic ecid 2-amide 4-methylamide as & yellow aolid.
This was dissolved in 0.5 ml. 10% MeOH/CH;Cl and 50 microl. BF-pyridine complex
down with N, dissolved in EtOAc, washed with aqueous NaHCO;3 and queous NH,Cl,

10  dried, concentrated and purified by propanstive TLC oluting with 10% MeOH/CHaCL.
The band was eluted with 25% MeOH/CH;CL to get 2.7 mg (35%) of thw title compound
as a yellow solid.

Example 36: Synthesis of 3-amino-6-(4-hydroxy-piperidin-1-yi)-4-ethoxy-thieno[2,3-
15  blpyridine-2-carboxylic acid amide

Trifluoromethanesulfonic acid 3-amino-2-carbamoyl-4-methylsulfanyl-thieno[2,3-
20  blpyridin-6-yl estar (500 mg, 1.29 mmol) was dissolved in MeOH (10 mL), chilled to 0 °C,
and potassium peroxymanosulfate (950 mg, 1.55 mmol) dissolved in water (15 mL) was
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added. The mixture was stirred for 18 h after which it was filtered to give the desired
trifluoromethapesnlfonic acid 3-amino-2-carbamoyl-4-methanesulfinyl-thieno[2,3-
blpyridin-6-yl ester in 86 % yield.

The above ester (100 mg, 0.25 mmol) was dissolved in dioxane (5 mL), 4-
hydroxypiperidine (100 mg, 1.0 mmol) was added and the mixtiure was stired overnight at
room temperature. The mixture was diluted with saturated ammonium chloride solution
and the aqueous phase was axtracted with dichloromethane several times. The combined
organic phases were dried over MgSO4 and evaporated. The product was finally purified
by column chromatogrphy to yield 43 mg of 3-aroino-6-(4-hydroxy-piperidin-1-y1)4-
methanesulfinyl-thiono[2,3-blpyridine-2-carboxylic acid amide (49 %).

The above product was dissolved in EtOH and 235 microL of 2 2.7 M solution of sodinm
ethoxide in BtOH was added. The solution was heated at 80 ‘C for 6 h. The mixture was
poured into aqueous NH;C1 solntion and the agueous phase was extracted three times with
dichloromethane. The combined phases were driad over MgSOs,, filtered, and ovaporated,
The product was purified by colunm chramatography to yield 23 mg of the titio campound
(54 %).

The following compounds were prepared in the manner described above:

3-Amino-6-(4-amino-piperidin-1-yl)-4-ethoxy-thieno[2,3-b]pyridine-2-carboxylic acid
amide:

3-Aminn-6-(4-amino-4-methyl-piperidin-1-yl)-4-sthoxy-thieno[2,3-blpyridine-2-
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3-Amino-6-(4-hydroxy-piperidin-1-yl)-4-isopropoxy-thieno[2,3-b]pyridine-2-carboxylic
acid anride: .

5  3-Amino-6-(4-amino-piperidin-1-yI)-4-isopropoxy-thieno[2,3-blpyridine-2-carboxylic acid
amide:

[T
Z~8 Y

HeN

3-Amino-6-(1,1-dioxo-1 -thiomorpholin-4-yl)-4-ethoxy-thieno[2, 3-blpyridine-2-oarboxylic
acid amide:

“, +
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ASSESSMENT OF BIOLOGICAL FPROPERTIES

The inhibition of IKKa and IKKB by the compounds of the present invention was
dotermined with the following assay that measures the phosphorylation of the IxBa
substrate by the respective kinases. The enzymes used in the asssy were N-forminally flag-
tagged versions of the hmman IKK§ or IKKa and the substrate was a GST fusion protein
with IxBa: (amino acids 1-54).

Tho reaction mixtures (60 I} contained 20 mM HEPES pH 7.5, 10 mM MgCla, 2 mM
MnCly, 100 mM NaCl, 100 uM NasVOs, 20 mM B-glycerophosphate, 1 mM DTT, 2%
DMSO0, 250 oM ATP, 0.4 oM [PPJATP (specific activity, 3000 Ci/mmol), IxBa
substrate, IKK. cnzyme and test compound. The reaction mixiures contained either 3.6
ug/ml IKKa and 245 pg/ml IxBa: or 0.9 pg/ml IKKB and 53 ug/ml IxBa.

Reactions were initiated by adding a solution of IxBa substrate and ATP to
polypropylene plates containing IKK enzyme that was pre-incubated for 5 minutes
with test compound. Then the reaction mixtures were incubated fog 1 hour at 25°C,
placed on ice and quenched by the addition of 150 ul 10% trichloroacetic acid and 5%
disodium pyrophosphate, After mixing, the entire contents of the quenched reaction
mixtures were transferred to 8 pre-wetted Packard UniFilter filiration plate, aspirated

. and washed 6 times with 250 1 of &dF;O using the Packard Filtormate Harvester.

Filtration plates were then air dried, supplementod with 40 pl of Microscint 20
acintillation fluid and the **P-labeled reaction products were quantified using the
Pacleard TopCount scintillation counter.

Compounds were tested in three-fold serial dilutions and inhibitor conoentrations to
achisve 50% inhibition of enzyme activity (Le., ICs) were derived from dose-repcnse
curves using SAS software (SAS Instituts, Cary NC). A non-linear regression analyeis
based on the Hill equation was applied to the percent inhibition versuy concentmtion date.
In all casea, compound concentrations were verified by HPLC.
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Caompounds in the Tables in the Detailed Description of the Invention sectior were all
evaluated in the asgay for IKKP inhibition and had ICs"s of 10 pM or below. Compounds,
listed below had ICs"s below 1 pM in this assay:

3-Amino-6-(4-hydroxy-piperidin-1-yl)-4-methyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-4-[(E)-2-{4-chloro-phenyl)-vinyl]-6-methyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-imidazol-1-yl-4-methyl-fiieno[2,3-b]pyridine-2-carbaxytic acid
amide;
3-Amino-4-methyl-6-piperazin-1-yl-thieno[2,3-b]pyridine-2-carboxylic acid
amide; '
3-Amino-6-(4-hydroxy-piperidin-1-yl)-4-propyl-thiemof2,3-b]pyridine-2-
carboxylic acid amids;
3-Amino-6-(4-carbemoyi-piperidin-1-yl)-4-propyl-thieno[2,3-b]pyridine-2-
3-Amino-6-(4-methyl-piperazin-1-yl)-4-propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amids;
3-Amino-6-piperazin-1-yl-4-propyl-thieno[2,3-blpyridine-2-carboxylic acid
amide;
3-Amino-6-(4-methanesulfonyl-piperazin-1-yl)-4-propyl-thieno{2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-(3-hydroxy-piperidin-1-yl)}-4-propyl-thieno[2,3-blpyridine-2-
carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-yl)-4-propyl-thieno{2,3-b]pyridine-2-carboxylic
acid amide;
3-Amino-6-[4-(3-amino-propancyl)-piperazin-1-yl]-4-propyl-thieno[2,3-
blpyridine-2-carboxylic acid amide;
3-Amino-4-(4-hydraxy-4-phenyl-piperidin-1-yl)-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-[4-(2-amino-ethanoyl)-pipemzin-1-yi}-4-propyl-thieno[2,3-
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blpyridine-2-carboxylic acid amide;
3-Amino-6-{4-oxo-piperidin-1-yI)-4-propyl-thieno[2,3-b]pyridine-2-carboxylic
acid amide;
3-Amino-6-{4-carbamoy!-piperazin-1-yl)-4-propyl-thieno[2,3-blpyridine-2-
carboxylic acid amids;

3-Amino-6~((S)-3-amino-pymolidin-1 -yl)-4-propyl-thieno{2,3-bpyridine-2-
Fltbuxyﬁclcﬁdlnﬁdn;
3-Amino-6~((R)-3-amino-pyrrolidin-1-yl)-4-propyl-thieno[2,3-blpyridine-2-
3-Amino-6-(4-dimethylamino-piperidin-1-yl}-4-propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide; '
3-Amino-6-(4-amino-4-cyano-piperidin-1-yI)-4-propyl-thieno[2,3-b}pyridive-2-
4-(3-Amino-2-carbamoyl-4-propyl-thieno[2,3-b]pyridin-6-yl)-piperazine-2-

carboxylic acid methyl ester;
3-Amino-6-[4-(4-amino-butencyl)-piperazin-1-yl}-4-propyl-thieno[2,3-
b]pyridine-2-carboxytic acid amide;
3-Amino-6-[4-((R)-2-amino-propanoyl)-piperazin-1-yi]-4-propyl-thieno[2,3-
blpyridine-2-carbaxylic acid amide;
3-Amino-6-[4<(S)-2-amino-propanoyl)-piperazin-1-yl}-4-propyl-thieno[2,3-
b]pyridine-2-carboxylic acid amide;
6-(4-Acetylamino-piperidin-1-y1)-3-amino-4-propy}-thieno[2,3-b)pyridine-2-
carbaxylic acid emide;

3-Amino-6-(piperidin-4-ylsmino)-4-propyl-thieno[2,3-b}pyridine-2-carboxylic
acid amide;
3-Amino-6-(4-hydroxy-4-methyl-piperidin-1-y1)-4-propyl-thieno[2,3-b]pyridine-
2-carboxylic acid amide;
3-Amino-6-(4-methylamino-piperidin-1-yl)}-4-propyl-thieno[2,3-blpyridine-2-
carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-yI)}-4-(4-methanssulfonyl-phenyl)-thieno[2,3-
blpyridine-2-carbaxylic acid amide;
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3-Amino-6-(4-amino-piperidin-1-yl)-4-metiryislfamyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-yI)-4-((E)-styryl)-thieno[2,3-blpyridine-2-
carboxylic acid amids;
3-Amino-6-{4-amino-piperidin-1-yI)-4-(4-nitro-phenyl)-thieno[2,3-b}pyridine-2-
carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-y)-4-[(E)-2~4-chloro-phanyl)-vinyl}-

thienof2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6~(4-amino-piperidin-1-yI)-4-phenethyl-thieno[2,3-b]pyridine-2-

3-Amino-6-(4-aminomethyl-piperidin-1-yl)}-4-propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-yl)-4-phenyl-thieno[2,3-b]pyridine-2-carboxylic
3-Amino-6-(4-amino-piperidin-1-y-4-{(E)-2-(2-chloro-pheayl)-vinyt]-
thieno{2,3-blpyridine-2-carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-yl)-4-(4-fluoro-phenyl)-thieno[2,3-blpyridine-
3-Amino-6-(4-amino-piperidin-1-yi)-4-(4-methoxy-phenyl)-thieno[2,3-
b]pyridine-2-carboxylic acid amide;
3-Amino-6-[1,4]dizepan-1-yl-4-propyl-thieno[2,3-b]pyridine-2-carboxylic acid
amide;
3-Amino-6-[4-(2,4-diamino-butenoyl)-piperazin-1-yl}-4-propyi-thieno[2,3-
b]pyridine-2-carboxylic acid amide;
3-Amino-6-[4-(1-piperidin-4-yi-methanoy{)-piperazin-1-ylj-4-propyl-thieno[2,3-
b]pyridine-2-carbaxylic acid amide;
3-Amino-6-(4-methyl-{1,4]diazepan-1-yI)}-4-propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-y)-4-(3-nitro-phenyl)-thienof2, 3-b]pyridine-2-
carboxylic scid amide;
3-Aiino-6-(4-amino-piperidin-1-y1)-4-[(E)-2-(4-methoxy-pheryl)-vinyT]-
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thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6-(3-amino-propylamino)-4-propyl-thienof2,3-blpyridine-2-carboxylic
acid amide;
3-Amino-6-(3-carbamoyl-piperazin-1-yl)-4-propyl-thieno[2,3-blpyridine-2-
carboxylic acid amide;
3-Amino-6-[4-(3-methyl-ureido)-piperidin-1-yl]-4-propyl-thieno[2,3-b]pyridine-
6-(4-Avetyl-[1,4]diazepan-1-yI)-3-amino-4-propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-(3-carbamoyl-piperidin-1-yI)-4-propyl-thienof2,3-b]pyridine-2-
carbaxylio acid amide; .
3-Amino-6~(3-amino-perhydro-azopin-1-yi)-4-propyl-thieno[2,3-b}pyridine-2-
carboxylic acid amide;
3-Amino-6-(3-aminomethyl-piperidin-1-yl)-4-propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-(2-aminamethyl-piperidin-1-yl}-4-propyl-thieno[2,3-blpyridine-2-
3-Amino-6-(4-amino-piperidin-1-y[)}-4-triffuoromethyl-thieno[2,3-blpyridine-2-
carboxylic acid amide;
3-Amino-6-piperazin-1-yl-4-triftuorometity}-thieno[2,3-b]pyridine-2-carboxylic
acid amide; and
3-Amino-6-(2-hydroxymothyl-piperidin-1-yi)-4-propyl-thieno{2,3-b]pyridine-2-

Selected compounds from the Table in the Detailed Description of the Invention section
were cvalusted for IRKa inhibition. Compounds listed below had ICs's of 10 uM or
below in this assay:
3-Amino-4-fixran-2-yl-6-methyl-thienof2,3-b]pyridine-2-carboxylic acid umide;
3-Amino-4-isopropoxy-thieno[2,3-bjpyridine-2-carboxytic acid amide;
3-Amino-6-mothryl-4-(4-nitro-phenyl)-thieno2,3-b}pyridine-2-carboxylic acid
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3-Amino-6-methyl-4-((E)-styryl)-thicno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-4-(4-methanesnlfonyl-pheryl)-6-methyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino4-[(H)-2<(4-flucro-phenyl)-vinyi}-6-methyl-thieno|2,3-b]pyridine-2-
3-Amino-4-[(E)-2-(4-chloro-phenyl)-vinyl]-6-methyl-thienof2,3-b]pyridine-2-
3-Amino-6-{4-methyl-piperazin-1-yl)}-4-propyl-thieno[2,3-blpyridine-2-
carboxylic acid amide;
3-Amino-6-pipemzin-1-yl-4-propyl-tieno[2,3-blpyridine-2-carboxylic acid
amide;

3-Amino-6-{4-amino-piperidin-1-yl)-4-propyl-thieno[2,3-blpyridine-2-
3-Amino-6-((R)-3-amino-pyrrolidin-1-yl)-4-propyl-thisno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-(4-&mino-4-syano-piperidin-1-yl)4-propyl-thieno{2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-(4-meflrylamino-piperidin-1-yl)-4-propyl-thieno[2,3-b]pyridine-2-
3-Amino-6-(4-amino-piperidin-1-y!)-4-methrylmlfamyl-thieno[2,3-blpyridino-2-
carboxylic acid amide;
3-Amino-6-{4-amino-piperidin-1-y1)-4-((E)-styryl)-thisno[2,3-blpyridine-2
carbaxylic acid amide; and
3-Amino-6-(4-amino-piperidin-1-yf)-4-(4-nitro-pheryl)-thieno[2,3-bpyridine-2-
carboxylic acid amide.
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wherein:

R;ia

(») pheny! or heteroaryl selected from furanyl, thienyl, pyridyl, pyrroly, imidazolyl and
benzofuranyl, optionally substituted with one to two Ry,

(b) hetsrocyclyl selocted from 1-piperidinyl, 1-piperazinyl, 1-pymrolidinyl and 4-
morpholinyl, optionally substituted with one to two groups selected from C,.¢alkyl, -
CO;C1.salkyl, phenyl, benzyl, -OH and -C(O)heteroaryl, wherein the heteroaryl is
selected from furamyl, thienyl, pyridyl and pymolyl,

(c) Re(CH2)=O-,

(@ ROCH;-,

(e) Rg(CHz)NH-,

(D Re(CHz),(CH=CH)ur,

(& Ci.ealky), optionally partially of fully halogenated and optionally substitnted with one
to two Ry,

(h) C;salkoxy, optionally partially of fully halogenated end optionally substituted with
one to two Rg,
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(@ Ci.ealkylS(O)y-, optionally partially of fully halogenated and optionally substitited
with one to two Ry,

() NR)Rs), or

(k) —C(O)NHR’, wherein R’ is R, pyridyl or -CH3;

Rais

(8) Crealkyl, optionally partially or fully halogenated and optionally substituted with ane
to two Ryg,

(b) Cy-salkoxy, optiomally partially or fully halogenated and optionally substituted with
ons to two Ry,

(c) Cy-salkylamino, optionally partially or fully haloganated and optionally substituted
with oms to two Ry,

(d) Cy.aalkylthio, apticnally pattiaily ar fully halogenated and optionally substituted with
ono to two Ry,

(¢) hetarocyclyl(CHa)x- wherein said heterocycle is selected from piperidinyl,
piperazinyl, morpholinyl, pymolidinyl, 1,4-diazcyclobeptanyl, azepanyl, 2,5-
diazabicyclo[2.2.1]heptanyl, oxazepany] and fhiomorpholino and is optionally
substituted with ons to three Ry,

(D heterocyclylCH;O- wherein the heterocyclyl is seloctod from 1-piperidinyl, 1-
piporazinyl, 4-morpholinyl and 1-pyrrolidinyl, optionalty substituted with C,.calkyl,

(2) phenyl, optionally substituted with onc to three Ra,

) NRIRs),

() heteroaryl selected from firunyl, thienyl, imidazolyl, pyridyl and pyrrolyl, or

)R-

R; is chosen from Cy.salkyl, Cysalkoxy, hydroxyC).salkyl, halogen, -CN, -CO;H, -CO;C,.
m]' 'S(O)lclmll "Noll "OH' ‘CFSI "N(R-l-)(R!)l 'NHC(O)NHCL’R’]. -
C(ON(R4)(Rs) and phenryl optionally substituted with helogen, Cy.calkyl, -CN or Cy.

salkoxy,
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R4 and Rs aro independently selected from H, Cj.¢alkyl, <C(0)Cisalkyl, -S0:C1.¢alkyl,
phenyl, pyridyl, benzyl, piperidinyl, phenyletiryl and (CH;);COC(O)-;

Rg is a phenyl group optionally substituted with cme or two groups selected from halogen,
Ci.ealkyl, -CN, -CO;Cy.s2lkyl, -C(O)NR4R3, -SO2NH;, -NO, -OH, -NHz, -CF; and €,
ealkoxy, or Rg is Cs scycloalkyl, -CH,0H, naphthaleno-2-yl, nephthalene-1-yl or 2-thienyl;

Ry is selected from —~OH, ~CN, oxo, -COzCy.alkyl, -COH, -C(O)N(RJ(Rs), -NRIRs), -
CHzN(R4)(Rs), -CH;0H, C;.galkyl, -COzbenzyl, hydroxyC,.salkyl, -C(0)C:-
salkyIN(Ry)(Rs), -NHOO;C.salkyl, -NHC(O)N(R4XRs), -S(0).C1.calkyl, (CHz):COC(0)-,
phenyl, pyridyl, HaNCH(Rg)C(0)-, HO(CHa)nCH2CH(NH2)C(O)-, BOCH(R¢)CHyNH-,
R¢CH,CH(OH)CH;NH-, R OCH,CH(OH)CH;NH- and -C(O)hsterocyclyl, wherein said
heterocyolyl is selected from piperidinyl, pipemzinyl, morpholinyl and pyrrolidinyl, or Ry
is 2-hydroxyoethylamino, methylcarbamimidoyl, bydroxyimino, hydrozinocarbonyl,
sulfkmoyl, methanesulfonylamino, methylsulforrylhydmzino, 2-hydroxypropylamino, 2,3-
dihydroxypropylamino, 2-hydroxy-1-methylethylamino, carbamoylmetiylemino, N*-
phenylhydmzinocarbonyl or toluene-4-sulformylamino;

Ry is selocted from C,.salkyl, (CHa)1«NHa, phenyl or benzyl;
Ry is selected from oxo, -OH, -NR4Rgs, -COzH and C, alkaxy;

Ryq is selected from axo, <OH, -N(R¢)(Rs), C:-aallxy, -C(0)C:-salkyl, -C(OIN(R)(Rs),
Re, and hoteroaryl selected from furanyl, thienyl, imidazolyl, pyridyl, indolyl and pyrrolyl;

misQorl;
nis0,10r2; and

pin0,1,20r3;
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and pharmaceutically acceptable salts, estem, tautsmers, individual isomers, and mixtures
of isomers thereof:

with the proviso that if R, is phenyl or heteroaryl, C;.salkyl, -CFs, -C{O)NR4R; or
hsterocyclyl, then R; is not Cy.salkyl, phenyl, hoteroaryl, -CFs, or K.

2. The compound of Claim 1 wherein:

R;is

(a) phenyl or heteroaryl selscted from furanyl, thienyl, pyridyl, pyrrolyl, imidavolyl and
benzofureny] optionally substituted with ons to two Rj,

(b) Re(CHz)wO-,

(¢) ROCH;-,

(d) Re(CH;)uNH-,

(@) R(CHy)y(CH=CH)w-,

(f) C-ealkyl, optionally partially of fully halogenated and optionally substitnted with one
to two Ry,

(8) Ci-salkoxy, optionally partially of fully halogenated and optionally substituted with
one to two Ry,

(h) Cigalkylthio,

@ -NR)(Rq), or

() C(O)NHR', wherein R’ ig Rg, pyridy! or —CHj,

Rpis

(2) Cy-salkyl, optionally substituted with Riq,

(b) C,-salkoxy, optionally substituted with Ry,

(c) Ci.ealkylamino, optionally substituted with R;p,

(d) heterocyclyl selected from from 1-piperidinyl, 1-piperazinyl, 4-morpholinyl, 1-
pyrsolidinyl, |,4-diazacycloheptan-1-yl, 1-azopanyl, 2,5-diazabicyclo[2.2.1Theptan-2-
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v, oxazepan-4-yl and 4-thiomorpholino and is optionally substituted with one to throe
R‘h

(¢) heterocyclylCHz0- wherein the heterocyelyl is selected from 1-piperidinyl, 1-
piperazinyl, 4-morpholiny] and 1-pyrrolidinyl, opticnally substitated with C,calkyl, or

(B -NRHR);

R is chosen from C, galkyl, C, salkoxy, hydroxyC.salkyl, halogen, -CN, -CO2H, -CO;C:.
salkyl, -5(0)nCisalkyl, -NO;, -OH, -CF3, -N(R¢XRs), -NHC(O)NHC,.salkyl, -
C{O)N(RJ(Rs) and pheny! aptionally substituted with halogen, Ci_ealkyl, <CN ar Cy.
salkoxy;

R4 and Ry are independently selected from H, Ci.salkyl, -C(O)C1-¢alkyl, pyridyl, beazyl,
piperidiny] and pheaylethyl ; '

Rg is a phenyl group optionally substituted with one or two groups selected from CL F, C;.
alkyl, -CN, COC;.aalkyl, C(O)NR4R;5, -SO2NHz, -NO;, -OH, -NH;, -CF3 and C).galkoxy
or Rq is Cy soycloalkyl, -CH;OH, naphthalene-2-yl, naphthalene-1-yl or 2-thienyl;

R; is selected from —OH, -CN, oxo, -CO;Ci.ealkyl, ~-C(O)NR)(Rs), -NR)Rs), -
CH;N(R4)(Rs), CH,0H, Crealkyl, -C(O)CrsalkyIN(R)Y(Rs), -NHC(O)N(R)Rs), -
S{(OnCralkyl, HaNCH(R9)C (0)-, HO(CH:2)uCHa CH(NHz)C(O)-, HOCH(R¢)CH2NH-
and -C(O)beterocyclyl, wherein said heterocyclyl is selected from piperidinyl, piperazinyl,
morpholiny] end pyrrolidiny], or R; is 2-hydroxyethylamino, methylcarbamimidoyl,
bydroxyimino, hydrozinocarbonyl, sulfamoyl, methanesulfonylamino,
methylsnifonylhydrazino, 2-hydroxypropylamino, 2,3-dihydroxypropylamino, 2-hydroxy-
1-mothylethylamine, catbamoylmethylamino, N*-phenylhydmzinocarbonyl or toluene-4-
sulforrylamino;

Ry is solected from C,.ealkyl, (CHz)14NHa, phenyl or benzyl;
Ry i8—OH;

Rio i9 selected from —OH, -N(R¢XRs), Ci.salkoxy and heteroary] selectsd from foranyl,
thienyl and pyridyl;
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1S3

misOorl;
nis0,1o0r2; and
pis0,1,20r3;

and pharmaceutically accoptuble salts, esters, tantomers, individnal isomers, and mixturos
of isomers thereof;

with the proviso that if R; is pheny] or hoteroaryl, C;.calkyl, -CF), <C(O)NR4Rs or
heterocyclyl, then R; is not C; galkyl, phenyl, heteroaryl, -CFs, or H.

3. The compound of Claim 1 wherein:
R;is

(s) phemyl or hetoroary! selected from furanyl, thiemyl and pyridyl, optionally substituted
with ons to two Ra,

(®) Re(CH2)wO-,

(c) ReOCH2-,

(@) Re(CHz)mNH-,

(©) Re(CHz)y(CH=CH)a~, -

(D Cralkyl,

(2) Ci.salkylOH,

() -CPs,

(i) Cisalkoxy,

() -OCi-calkylOBH,

(k) Cy.4alkylthio,

(0 -NR)Rs), or

(m)-C(O)NHR', wherein R’ is Rg, pyridy! or -CHy;

Rz is hetarocyclyl wherein said heterocycle is selected from 1-piperidinyl, 1-piperazinyl, 4-
morpholinyl, 1-azepanyl, 1-pyrrolidinyl, 1,4-diazacycloheptan-1-yl, 1-azepanyl 2,5-
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diazabicyclo[2.2.1]heptan-2-yl, oxazepan-4-yl and 4-thiomorpholino and is optionally

substituted with one to three R,

Ry is chosen from C,_galkyl, C,salkoxy, hydroxyC; salkyl, halogen, -CN, -COH, -COxC;.
salkyl, -S(0).C1salkyl, NOa, -OH, -CFa, “N(R4)(Ra), “NHC(O)NHC)alky), -
C(O)N(R4)(Rs) and pheny] optionally substituted with halogen, Cy.salkyl, -CN or C,.

ealkoxy;

R4 and Ry are independently selected from H, Cy-aalkyl, -C(O)Cy.qalkyl, pyridyl, benzyl,

piperidinyl and phenylethyl;

R is a phenyl gronp optionally substituted with one or two groups selected from Cl, F, C;.
ealkyl, -CN, -CO;C;.salkyl, -C(O)NR4Rs, -S80;NH;, -NOy, -OH, -NH;, -CF; and C;.
ealkaxy, or Rg is Cy.¢cycloalkyl, -CHz0H, naphthalene-2-yl, naphthalene-1-yl or 2-thienyl;

R; is selected from —OH, -CN, oxo, -C0;Cy.ealkyl, -COzH, -C{O)N(R4)(Rs), -N(R)Rs),
CHoN(RXRs), -CH20H, C,-alkyl, -C(O)Ci.aalkyIN(R4XRs), -NHC(O)N(R)(Rs), -
S(0):Ci1.calkyl, phonyl, pyridyl, H;NCH(Rg)C(O)-, HO(CHz)=CH;CH(NH2)C(O)-,
HOCH(R()CHaNH-, R¢CH;CH(OH)CHaNH-, R¢OCHzCH(OH)CHaNH- and -
C(O}heterocyclyl, wharsin said hetarocyclyl is selscted from piperidiny), piperazinyl,
morpholinyl and pyrrolidinyl, or Ry is 2-hydroxyethylamino, methylcarbamimidoyl,

hydraxyimino, hydrozinocarbonyl, sulfamoyl, methanesul forrylamino,
methylsulfonylrydrazino, 2-hydroxypropylamino, 2,3-dihydroxypropylamino, 2-hydroxy-
1-methylethylamino, carbemoylmethylamino, N'-phenylhydrazinocarbony! or toluene-4-

sulfonylamino;

Rg is selected from Cy.galkyl, (CH,)14NHa, phemyl or benzyl;

misQorl;
nis0,1o0r2; and

pis0,1,20r3;
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and pharmaceutically accoptable salts, esters, tautomers, individual isomers, and mixtures
of isomers thereof.

4, The compound of Claim 1 wherein:

Ryis

(a) phenyl, optionally substituted with one to two R,
(b) R¢CH=CH-

(c) Crsalkyl,

(d) —Ca3alkyiOH,

(c) -CFs,

(H —Ci.calkoxy,

(g) ~OCy,ulkyiOH,

(@) —Cy-ealkyithio, or

(i) -C(O)NHR’, wherein R’ is R, pyridyl or —CHy;

R3 in heterocyclyl wherein said heterocycle is solected from 1-piperidinyl, 1-piperazinyl, 1-
azopanyl, 1,4-diazacyclohoptan-1-yl and 1-azepanyl and is optionally subatituted with ono
to three Ry;

Rﬂhmm-ms'mll?las'colmlmmdqq&;
R4 and R;; are independently selected from H, -CH; and benzyl;

Ry is a phemy] group optionally subatituted with ons or two groups selected from Cl, F, C,.
alkyl, -CN, CO3C;.¢alkyl, C(O)NR(Rs, -SO;NHa, -NO,, -OH, -NH;, -CF; and C,.ealkuxy
ot Rg is Cy.¢cycloalkyl, -CHyOH, naphthalene-2-yl, naphthalene-1-yl or 2-thismyl;

R; is selected from —OH, -CN, o0xo0, -COzC,.ealkyl, -C(O)N(R)(Rs), -N(R)(Rs), -
CHaN(R()(Rs), CH0H, Cy.qalkyl, -C(0)C)-ealkyIN(R4)(Rs), -NHC(O)N(R4)(Rs), -
§(0):Ci-ealkyl, EsNCH(Rg)C(O)-, HO(CHp)uCHCHNHz)C(O)-, HOCH(R()CH:NH-,
R¢CHzCH(OH)CH;NH-, ReOCH,CH(OH)CHzNH- and -C(O)heterocyclyl, wherein said
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hetarocyclyl is selected from piperidiny], piperazinyl, morpholimy] and pyrrolidinyl, or Ry
is 2-hydroxyethylamino, methylcarbamimidoyl, bydroxyimine, hydrozinocarboryl,
sulfamoyl, methanesulforylamino, methylsulformylhydrazino, 2-hydroxypropylamino, 2,3-
dihydroxypropylamino, 2-trydroxy-1-methyletiylamino, carbamoyimetiylaminn, N*-
phenylhydrazinocarbonyl or tolnene-4-sulfonylemino;

Ry is selected from Cy.galkyl, (CHy)14NH;, phenyl or benzyl;

and pharmaceutically acceptable salis, esters, tautomars, individual isomers, and mixtures
of isomers thereof.

5. The compound of Claim 4 wherein
Ry is

(a) -CH2CH;CHj,

(b) -OCHxCH,,

(c) -SCH;,

(d) ~C(O)NHR’, where R" is 3-pyridyl, or phenyl substituted in the 4-position with -OH, -
C(O)NH,, or ~SO:NH3;

(e)—CF;

R; is heterocyclyl wherein said heterocycle ia selected from 1-piperidinyl and 1-
pipemziny] and is optionally substituted with one to three Ry;
Ry snd R are indepondently selected from H, -CH and benzyl;

R is a phemy] group optionally subatituted with one or two gronps selected from Cl, F, -
(mh 'CNl 'COICI{‘I 'C(O)NR‘RJI 'Noﬂa -OH, "Nﬂig "CFJ 'Ili"‘CHh m'RGil
naphthalene-2-yl, naphthalene-1-yi or 2-thienyl;

Ry is selected from —OH, -CN, axo, -C(O)NHz, -NH;, -CH;NH,, -CH;, -NHC(O)NHa,
H;NCH(R3)C(0)-, HOCH(RG)CH;NH- , RfCH;CH(OH)CH;NH- snd
R;OCH;CH(OH)CH;NH-, or Ry is 2-hydroxyethylaminn, methylcarbamimidoyl,
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methanssulfonylamino, methylsulfonylhydrazino, 2-hydroxypropylamino, 2,3-
dihydroxypropylamino, carbamoyimsthylamino or N*-phenylhydrazinocarbonyl;

Ry is (CH3), 4NH;;

and pharmaceutically acceptable salts, esters, tautomers, individual isomers, and mixtures
5 ofisomers thercof

6. A compound selected from the group consisting of:

3-Amino-6-(4-oxo-piperidin-1-yI)-4-prapyl-thieno[2 3-b]pyridine-2-carboxylic acid
amide;
3-Amino-6-(4-amino-4-cyano-piperidin-1-yI)-4-propyl-thieno[2,3-b]pyridino-2-
carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-yI)-4-(4-methanesulfonyl-phenyl)-thieno[2,3-
blpyridine-2-carboxylio acid amide;
3-Amino-6-(4-amino-piperidin-1-yl)-4-methylsulfamyl-thieno[2,3-b]pyridine-2-
carboxylic acid amids;
3-Amino-6-(4-amino-piperidin-1-yI)}-4-((E)-styryl)-thieno[2,3-b]pyridine-2-carboxylic
acid amido; '
3-Amino-6-(4-amino-piperidin-1-yI)-4-{4-nitro-phenyf)-thieno[2 3-b]pyridine-2-
carboxylic acid amide;

3-Amino-6-[1,4)diazepan-1-yl-4-propyl-thieno|2 3-b]pyridine-2-carboxylic acid amide

3-Amino-6-[4-(2,4-diamino-butanoyl)-piperazin-i-yl]-4-propyl-thieno{2,3-b)pyridine-2-
carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-yl)-4-[(E)-2-(4-methoxy-phenyl)-vinyl]-thienof2,3-
blpyridine-2-carboxylic acid amido;
3-Amino-6-(2-aminomethyl-piperidin-1-y[)-4-propyl-thieno[2,3-b}pyridine-2-carboxylic
acid amide;
3-Amino-6-(4-amino-piperidin-1-yl)-4-triffuoromethyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
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3-Amino-6-piperazin-1-yl-4-triflucromethyl-thieno[2,3-b]pyridine-2-carboxylic acid
amide;

3- Amino-6-(4-amino-piperidin-1-yI)-4-((B)-2-p-tolyl-vinyl)-thisno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-[4-(2,3-dihydroxy-propylamino)-piperidin-1-yl}-4-propyl-thienof2,3-
blpyridina-2-carbaxylic acid amids;
3-Amino-6-[4-(2-hydroxy-etirylamino)-piperidin-1-yl]-4-propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-(4-amino-pipetidin-1-yl)4-((E)-2-m-tolyl-vinyl)-thieno[2,3-b]pyridine-2-
carbaytic acid amide;

3-Amino-6-(4-methanesul fomylamino-piperidin-1-yl)-4-propyl-thienof2,3-b]pyridine-2-
carboxylic acid amido;
4{3-Amino-6-(4-amino-piperidin-1-yl)-2-carbamoyl-thieno{2,3-b]pyridin-4-yl]-benzoic
acid mothyl ester;
3-Amino-6-[4-(2-hydroxy-2-phenyl-ethylamino)-piperidin-1-yl]-4-propyl-thieno[2,3-
blpyridine-2-carboxylic acid amide; '
3-Amino-6-piperidin-4-yl-4-propyl-thieno[2,3-b]pyridine-2-carbaxylic acid amido;

3-Amino-§~(4-amino-piperidin-1-yl)-4-(2,5-diffucro-phenyl)-thieno[2,3-b]pyridine-2-
carboxylic acid amide; :
3-Amino-§-[4-(N'-phenyl-hydrazinocarbonyl)-piperazin-1-yl]-4-propyi-thieno[2,3-
b]pyridine-2-carboxylic acid amide;
3-Amino-6-{4-{(S)-2-hydraxy-2-pheuyl-sthylamino)- piperidin-1-yl}-4-propyl-
thieno{2,3-b]pyridine-2-carboxylic acid amids;
3-Amino~-6-[4-{(R)-2-hydroxy-2-phemyl-ethylamino)-piperidin-1-yl]-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6-{4-[2-hrydroxy-2-(¢-mitro-phenyl)-ethylamino]-piperidin-1-yl} -4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-§{4-amino-piperidin-1-y1)-4-cthoxy-thieno[2,3-b]pyridine-2-carboxylic acid
amide;
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3-Amino-6-[4-((S)-2-hydraxy-propylamino)-piperidin-1-yl]-4-propyl-thieno[2,3-
blpyridine-2-carboxylio acid anride;
3-_Amim-6-[4-((S}-2-h‘ydmxy—pmpylmim)—pipeﬁdin—l ~yl]-4-propyl-thieno[2,3-
blpyridine-2-carboxylic acid amide;
3-Amino-6-{4-{2-Irydroxy-2-(3-bydroxy-phenyl)-sthylamino]-piperidin-1-yl}-4-propyl-
thieno{2,3-b]pyridine-2-carboxylic acid amide;

3-Amino-6- {4-{2-hydroxy-2-(4-hydroxy-phenyl)-ethylamino]-piperidin-1-y1} -4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6-(4-amino-azepan-1-yl)-4-propyl-thieno[2,3-bjpyridine-2-carboxylic acid
amide;
3-Amino-6-{4-amino-3-hydroxy-piperidin-1-yl)-4-propyl-thiano[2,3-b]pyridine-2-
3-Amino-6-(4-amino-piperidin-1-y1)-4-(2,4-difluoro-phextyl)-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-yl}-4-(4-cyano-3-fluoro-phemyl)-thieno[2,3-b]pyridine-
2-carboxylic acid amide;
3-Amino-6-(4-amino-piperidin-1-yl)-4-isopropoxy-thieno[2,3-b]pyridine-2-carboxylic
acid amide; _
3-Amino-6-[(1H-indol-3-ylmethy})-amino}-4-propyl-thieno[2,3-b]pyridine-2-carboxylic
acid amide;
3-Amino-6-(4-hydroxy-piperidin-1-yl)-4-trifluoromethy)-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-{4-]2-(4-amino-pherryl)-2-hydroxy-ethylamino}-piperidin-1-y1}-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide;

3-Amino-§- {4-[2-hydroxy-2-(4-methoxy-phenyl)-ethylemino]-piperidin- 1 -y1} -4-propyl-
thieno[2,3-b]pyridine-2-carbaxylic acid smide;
3-Amino-6-{4-[2-(4-chloro-phemyl)-2-hydroxy-ethylamino]-piperidin-1-y1}-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6-(4-hydroxy-piperidin-1-yl)-4-(4-methanesulfonyl-phenyl)-thieno[2,3-
blpyridine-2-carboxylic acid amide;
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4-{2-[1-(3-Amino-2-carbamoyl-4-propyl-thieno[2,3-b]pyridin-6-y1)-piperidin-4-
ylamino]-1-hydroxy-ethyl}-benzoic acid methyl ester;
3-Amino-4-(4-cyano-3-fluoro-phenyf)-6-(4-hydroxy-piperidin-1-yl)-thienof2,3-
blpyridine-2-carboxylic acid amide;
3-Amino-4-ethoxy-6-(4-hrydroxy-piperidin-1-yl)-thieno[2,3-b]pyridine-2-carboxylic acid
amide;
3-Amino-4-propyl-6-(4-ureido-piperidin-| -yl)-thieno[2,3-b]pyridine-2-carboxylic acid
amide;

" 3-Amino-6-((S)-3,4-dihydroxy-piperidin-1-yl)-4-propyl-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-(4-hydroxy-piperidin-1-yl)-4-methylsulfinyl-thieno[2, 3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6-(4-hydroxy-piperidin-1-yl)-4-(3-hydroxy-propyl)-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
3-Amino-6- {4-[2-(4-carbamoyl-phenyl)-2-hydroxy-efirylamino]-piperidin-1-yl} -4-
propyl-thieno{2,3-b]pyridine-2-carboxylic acid mmide;
3-Amino-6-(4-hydroxy-piperidin-1-yI)}-thieno[2,3-b]pyridine-2,4-dicarboxylic acid 2-
amide 4-pyridin-3-ylamide;
3-Amino-6-((S)-3-hydroxy-4-methanesulforrylamino-piperidin-1-yl)-4-propyl-
thieno{2,3-b]pyridine-2-carboxylic acid smide;
3-Amino-6-[4-(2-hydroxy-2-naphthalen-2-yl-ethylamino)-piperidin-1-yl}-4-propyl-
thisno{2,3-blpyridine-2-carboxylic acid amide;
3-Amino-6-[4-(N'-methylsulfonyl-hydrazino)-piperidin-1-ylj-4-propy}-thieno[2,3-
blpyridine-2-carboxylic acid amide;
3-Amino-6-[4-(2-hydroxy-2-naphthalen-1-yl-ethylamino)-piparidin-1-yl]-4-propyl-
thieno[2,3-b]pyridine-2-carboxylic acid amide;
3-{2-[1-(3-Amino-2-carbamoyl-4-propyl-thieno[2,3-b}pyridin-6-yI)-piperidin-4-
ylamino}-1-hydroxy-ethy1}-benzoic acid methyl ester;
3-Amino-6-(4-amino-4-mothyl-piperidin-1-yl)}-4-ethoxy-thieno[2,3-b]pyridine-2-
carboxylic acid amide;
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3-Amino-6-{4-{2-hydroxy-2-(4-methylcarbamoyl-phenyl)-ethylamino]-piperidin-1-y1}-
4-propyl-thienof2,3-b]pyridine-2-carboxylic acid amide;
3-Amino-6-{4-[2{(4-dimethylcarbamoyl-phenyl)-2-hydroxy-ethylamino}-piperidin-1-
y1}-4-propyl-thiono(2,3-bjpyridine-2-carboxylic scid amide;

3-Amino-6- {4-[2-(4-benzylcarbamoyl-phemyl)-2-hydraxy-ethylamino]-piparidin-1-yl}-
4-propyl-thieno[2,3-blpyridine-2-carboxylic acid amide;
3-Amino-§-{4-[2-(3-carbamoyl-phemyl)-2-hydroxy-etirylamino]-piperidin-1-y1} -4-
propyl-thieno[2,3-b]pyriding-2-carboxylic acid amide;
3-Armnino-6~{4-hydroxy-piperidin-1-yl)-thienof2,3-blpyridine-2,4-dlcarbaxylic acid 2-
amide 4-{(4-hydroxy-phenyl)-amide)
3-Amino-6-{4-trydroxy-piperidin-1-y1)-fhieno[2,3-b]pyridine-2,4-dicarboxylic acid 2-
amide 4-[(4-carbarnoyl-phetryl)-amido)
3-Amino-6-(4-hydroxy-cyclohexyl)-thieno[2,3-blpyridine-2,4-dicarboxylic acid 2-amide
4-[(4-sulfamoyl-phenyl)-amide]
3-Amino-6-(4-hydroxy-piperidin-1-yI)-thieno[?2,3-blpyridine-2,4-dicarboxylic acid 2-
amide 4-pyridin-4-ylamide
3-Amino-6-{4-(2-hydroxy-3-phenoxy-propylamino)-piperidin-1-y1]-4-propyl-thieno{2,3-
blpyridine-2-carboxylic acid amide
3-Amino-6-{4-(2-hrydraxy-3-phenyl-propylamino)-piperidin-1-yi]-4-propyl-thieno[2,3~
blpyridine-2-carboxylic acid amide
3-Amino-6-{4-{2-hydroxy-3-(4-methoxy-phenoxy)-propylamino]-piperidin-1-yl} -4-
propyl-thienof2,3-b]pyridine-2-carbaxylic acid amide

3-Amino-6- {4-[3-{4-carbemoyl-phenoxy)-2-hydroxy-propylamino]-piperidin-1-y1}-4-
propyl-thieno[2,3-b]pyridine-2-carboxylic acid amide
3-Amino-6-(4-amino-3,3-dimethyl-cyclohexyl)-4-propyl-thianof2,3-blpyridine-2-
carboxylic acid amido;

and pharmaceutically accoptubie salts, eaters, tautomers, individual isomers, and
mixtures of isomers thereof.
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7. A method of treating inflammatory and gutoimmune conditions said method comprising
administering to a patient in need of such treatment a therapeutically effective amount of a
compound according to formula (T):

whaerein:

R;is

(a) phenyl or hoteroaryl selected from fumanyl, thienyl, pyridyl, pymrolyl, imidavolyl and
benzofuranyl, optionally substituted with one to two Rs,

(b) heteracyclyl selected from 1-piperidinyl, 1-piperazinyl, 1-pyrrolidinyl and 4-
morpholinyl, optionally substituted with ons to two groups selected from C).salkyl, -
COzC, salkyl, phenyl, benzyl, -OH and -C(O)heteroaryl, wherein the heteroaryl is
selected from furanyl, thienyl, pyridyl and pyrrolyl,

(¢) Re(CH2)xO-,

(d) R¢OCHy-,

(0) Re(CHz)uNH-

() R(CHa)(CH=CH)xr,

(8) C1-salkyl, optionally partially or fully halogenated and optionally substituted with one
to two Ry,

(b) Cyaalkoxy, optionally partially or fully halogenated and optionally substituted with
one to two Ry,

(@) Ci-salkylS(O)r-, optionally partially or fully haiogenated and optionally substitnted
with ono to two Rs,

(D ‘N(&)(Ra)- or
-153-
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(k) -C(O)NHR’, wherein R’ is R, pyridyl ar —CHj;
Ry is

5 (a) Crealkyl, optionally partially of fully helogenated and optionally substituted with one
to two Ryo,
(b) C,.salkoxy, optionaily partially of fully halogensted and optionally substituted with
one to two R,q,
(©) Craalkylamino, optionally partially of fully helogenated and opticnally substituted
10 with one to two Riq,
(d) Cy-salkylthio, optionally partially of fully halogenated and optionally substituted with
one to two Riq,
(e) heterocyclyl(CHa)n- whersin said heterocycle is selected from piperidinyl,
piperazinyl, morpholinyl, pyrrolidinyl, 1,4-diazacycloheptanyl, azepanyl, 2,5-
15 diazabicyclo[2.2,1]hopianyl, oxazopanyl and thiomorpholino and is optionally
gubstituted with ons to three R;,
() heterocyclylCH;O- wherein the heterocyclyl is selected from 1-piperidinyl, 1-
pipenazinyl, 4-morpholinyl and 1-pyrmrolidinyl, optioaally substituted with C,.calkyl,
(g) phenyl, optionally substituted with one to three R;,
20 (B) -NRJIRs).
() hetervaryl selected from furanyl, thienyl, imidazolyl, pyridyl and pyrrolyl, or
) -H;

Rs is chosen from C).qalkyl, C,salkoxy, hydraxyC;.salkyl, halogen, -CN, -CO;H, -CO:C;.

25  ealkyl, -S(0).Cr-ealkyl, -NO3, -OH, -CF, -N(R¢)(Rs), NHC(O)NHC,) ¢alkyl, -
C(O)N(R4)(Rs) and phenyl optionally substituted with halogen, C;.calkyl, -CN or Cy.
ealkaxy;

R4 and Ry are independantly sslected from H, Ci.ealkyl, -C{O)C.¢alkyl, -S0:C1.ealkyl,
phenyl, pyridyl, benzyl, piperidinyl, phenylethyl and (CHs)yCOC(O)~
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Rg is a phenyl group optionally subatituted with one or two groups selected from halogen,
Ci.galkyl, -CN, -CO;Ci.salkyl, <C(O)NR4Rs, -SO;NHa, -NO, -OH, -NH,, CF; and C;.
salkoxy, or Rg is Ca.gcycloalkyl, -CH20H, naphthalene-2-yl, naphthalene-1-yl or 2-thienyl,

Ry is selected from —OH, -CN, 0x0, -C0;Ci.calkyl, -COzH, -COON(RORe), -NR(Rs), -
CH;N(R4)Rs), -CHz0H, C).qalkyl, -COsbenzyl, hydroxyC,.ealkyl, -C(O)Ci.
alkyIN(R)(Rs), -NHCO,Cy.qalkyl, -NHC(O)NR4)(Rs), -S(0)=C1.ealkyl, (CHz):COC(0)-,
phenyl, pyridyl, HNCH(Rg)C (0)-, HO(CH)nCH;CH(NH;)C(O)-, HOCH(R5)CH;NH-
R¢CH;CH(OH)CH:;NH-, R¢OCH2CH(OH)CH;NH- and -C(O)hsterocyclyl, wherein said
heterocyclyl is selected from piperidinyl, piperazinyl, morpholinyl and pymolidinyl, or Ry
i 2-hydraxyethylamino, methylcsrbamiraidoyl, kydroxyimino, Rydrozinocarbanyl,
sulfsmoyl, mefhanesylforrylamino, metirylsulfonylhydrazine, 2-hydroxypropylamino, 2,3-
dihydroxypropylamino, 2-hydroxy-1-methylethylamino, carbamoylmothylamino, N*-
phenylhydrazinocarbonyl or toluene-4-gulforylamino;

Ryis solected from Cy.ealkyl, {CHa)14NH;, phenyl or benzyi;
Ry is selected from axo, -OH, -NR4Rs, -CO;H and Cy.¢alkoxy;

Ry is selected from oxo, -OH, -N(R4)(Rs), C1.aalkoxy, -C(O)Ci.salkyl, “C(OIN(RRs),
Rg, and heteroary! selected from furmnyl, thienyl, imidazolyl, pyridyl, indolyl and pyrrolyl;

misQorl;
nis0,10r2;and
pis0, 1,2 or 3 and pbarmaceutically acceptabls salts, esters, tautomers, individual

isomers, and mixtures of isomers theroof.

B. A pharmaceutical composition comprising a therapeutically effective amount of a
compound according to claim 1.
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9. A method of treating an inflammatory or sutoimmune disease condition, said method
comprising administering to a patient in need of such treatment a therapeutically effective
amount of a compound according to claim 1.

10. The method according to claim 9 wherein the inflammatory or autorumune diseass or
condition ix selected from the list consisting of ostecarthriti, reperfusion injury, asthma,
multipls sclerogis, Guillain-Barre syndrome, Crohn's dissage, ulcerative colitis, psoriasis,
graft vorsus host disease, systemic lupus erythematosus, rheumatoid arthritis, Alzheimer's
thermal injury, adult respiratory distress ayndrome (ARDS), chroniic obstructive pulmonary
disoase (COPD), mmltiple organ injury secondary to tranma, acute glomerulonephritis,
dermatoses with acute inflammatory components, acute purulent meningitia or other
central netvous system disorders, Grave's discase, myasthenia gravis, sclerodenma and
atopic dermatitis;

11. The method of claim 9 wherein the inflammstory or autoimmune discase is selectsd
from osteoarthrists, rheumatoid arthritis, Chrohn's disease, ulcerative colitis, asthma, adult
rospiratory distress syndrome (ARDS) and chronic obatructive pulmonary disease (COPD).

12. A method of treating atherosclerosis, myocardial infarction or stroke, said method
comprising administering to a patient in nead of such trestment a therapeutically effective
amount of a compound according to claim 1.

13. A method of treating cancer selected from lymphoid-, myeloid- and epithelial-derived
malignancies, leukemia, lymphomas, breast cancer, gastric cancer, colorectal cancer, lung
cancer, and pancreatic cancer, said method comprising administering to & patient in need of
such treatment a therapeutically effective amount of a compound according to claim 1.

14, A method of making a compound of formula (T):
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where R and R; are as defined in clatm 4, the method comprising:

(s) reacting a compound of formmla (XVa) with 2-chloro or 2-bromoacetamide in the

presence of & suiteble base, in a suitable solvent to form the intermediate of formula

(XVIb)

R, x NH,

Z CN /T 2 CN

(o] l SH Base o) | 8 NHy

H X=BrorCl u /T

(b) reacting the intermediate of formula (XVIb) with a suitable sulfonsting reagent in the
presence of a suitable base in a suitable solvent to form the sulfomyl ester of formula
(XVIIb)

3 R,
0 You
o) sf\Lr"'"' T R"ﬁ‘o N 8’?,141-1,

(c) reacting the intermediats of formm]a (XVIIb) with R; in the presence of a suitable base
such as triethylamine, followed by addition of a sccond suitable base and firther reaction
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to form the desired campound of formula (T}

M )R, R, H,
N CN Base ) H.
/H\ l P —_— I o~ \
R N0 N 3’?,NH, 2) Base R W 8 o
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04 |Form - PCT/ROMO1 PCT Raquest
041 |Prepared using' PCT-EASY Versioen 2.92
(updated 01.04.2003)
04 |Petition -
The undarsigned requests that the
prasant intamationel application be
proceased scoonding o the Patant
~ — . |Coopemtion Treely _
08  |Recelving Offics (specifisdbythe |United States Patent and Trademark
spplicant . |ofgice (uSPTO) (RO/US)
©F  |Applicant's or agent's fils refersnce | 9/244PCT
] Title of Invention SUBSTITUTED
3-AMINO-THIENO([2,3-b] PYRIDINE-2-CARBOXYL
IC ACID AMIDE COMPOUNDS AND PROCESSES
FOR PREPARING AND THEIR USES
L] Appiicant
i1 This person la: applicant only
2 |Appficant for all designated States
-4 Nama BOEHRINGER INMGELHEIM PHARMACEUTICALS,
INC.
5 |Address: 900 Ridgebury Road
P.O. Box 368
_|riagezield, cT 06877-0368
United 8B8tates of America
8 |8t of nationality TS :
7 State of residance us
I8 | Talaphane No. 203-798-4868
1k | Fecsimia No. 203-798-4408
i1 |Appilcant andior inventor
lii-1-1 | This parson is: hvontor onlr
li-1-4 | Name (LAST, First) CIWIN, Charles, L.
U-1-8 | Address:

Boehringer Ingelheim Pharmaceuticals,
Inc.

900 Ridgebury Road

P.0. Box 368

Ridgefield, CT 06877-0368
United States of America
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PCT REQUEST - W2U4PCT
: Original (for SUBMISSION) - printed on 03.08.2003 1124:59 AM
T2 [Appiicant andior inventor
-2-1 [ This person a: inventor only
I-2-4 |Name LAST, Fisl) CHEN, Ihidm
25 | Address: Boehringer Ingelheim Pharmaceuticals,
Ina. ..
900 Ridgebury Road
P.0. Box 368
Ridgefield, CT 06877-0368
. United States of Amarica
TS | Applicant andior inventor
31 |Thimpersonis: - inventor only
k34 | Name (LAST, First) EMEIGH, Jonathan
3-8 | Addreas: 6 Kenmare Blvd.
Danbury, CT 06810
) United States of America
04 | Appiicant andior Inventor
Ni-4-1 | This peraon la: ° inventor only
44 | Name (LAST, First) FLECK, Roman, Wolfgang
45 | Address: Boehringer Ingelheim Pharmaceuticals,
Ino [ ]
900 Ridgebury Road
P.0. Box 368
Ridgefield, CT 06877-0368
United States of Amarica
TS |Applicant ancior Inventor
UIS-1 | This parsan a: inventor only
13-4 | Name (LAST, First) HAO, Ning-Hong
U35 |Address: Boehringer Ingelheim Pharmaceuticals,
Inc.
900 Ridgadbury Road
P.0. Box 368
Ridgefield, CT 06877-0368
_ United Btates of Amsrica
8 |Applicant andlor inventor
Mm-8-1 | This parson ls: inventor iny
-84 | Nams (LAST, First) HICKEY, Eugene
n-e-s |Address:

Boehringer Ingelheim Pharmaceuticals,
Ina. .

$00 Ridgebury Road

P.0. Box 368

Ridgefield, CT 08§877-0368

United ftates of America
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PCT REQUEST : WaUPCT
Original {for SUBMISSION) - printed on 03.06.2003 11:24:58 AM
W |Apgiicant andior inventor
lil-?-1 | Thia parson ls: inventor my
i-74 | Name (LAST, First) LIU, Weimin
-8 | Address: Boehringer Ingelheim Pharmaceuticals,
Inc. ..
. 900 Ridgebury Road
P.O. Box 368
Ridgefield, CT 06877-0368
s United States of Amarica
WK | Appilcant andfor inventor
U-8-1 | This pareon la: inventor only
11-8-4 | Name (LAST, First} MARSHALL, Dln:l..l. Richard
N85 | Address: Boehringer Ingelheim Pharmaceuticals,
Inc.
900 Ridgebury Road
P.O. Box 3168
Ridgefield, CT 06877-0368
. _ United States of Amarica
8 | Applcant andior inventor
M- |This peraon ls: inventor only
-84 | Nams (LAST, First) MORWICK, Tina
HH-5 | Address: Boehringer Ingelheim Pharmaceuticals,
Ine,
900 Ridgebury Road
P.O. Box 368
Ridgefield, CT 06877-0368
L United Btates of America
-0 | AppScant andior inventor
1I-10-1 | This person [a: inventor only
ll-104 {Nama (LAST, First) NENOTO, Pater
1I-10-8 | Address: Boehringer Ingelheim Pharmagsuticals,
Inc.
900 Ridgebury Road
P.O. Box 368
Ridgefield, CT 06877-0368
United States of America
WH1 | Applicant and/or Inventor
i-11-1 | Thia parson Is: inventor only
II-11-4 | Name (LAST, Firat) SORCEK, Reonald, John
1113 | Address:

Boshringer Ingelheim Pharmaceuticals,
Inc,

900 Ridgebury Road

P.O. Box 368

Ridgefield, CT 06877-0368
United States of America
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PCT REQUEST : W2UPCT
) Original {for SUBMIBSION) - printad on 03.08.2003 11:24:38 AM
12 |Appiicant and/or Inventor

li-12-1 | This person ls: inventor only
124 | Namas (LAST, FArat) SUN, Sanxing
125 | Addrass: Boehringer Ingelheim Pharmaceuticals,
Ing. ..
900 Ridgebury Road
P.0. Box 368
Ridgefield, CT 06877-0368
: United Btates of Amarica
T3 | Applicant andior Inventor
131 | Thin parson is: . inventor mly
13-4 | Nama (LAST, Flref) WO, Jiang-Ping
U135 | Address: Boshringer Ingelheim Pharmaceuticals,
Inec.
900 Ridgsbury Road
P.0. Box 368
Ridgefield, CT 06877-0368
_ United States of Amarica
VA Agent or common repreasntative; or
addresa for corrsapondencs
mmhanappd“ng=ldm agent
behalf of the appiicant(s) bafore the
competent Inlematiorsal Authorities Bs:
V-1-1 | Name (LAST, First) RAYMOMD, Robert, P.
V-1-2 | Address: Boehringer Ingelheim Corporation
900 Ridgebury Road
P.0. Box 368
Ridgefield, CT 06877-0368
United States of America
V-1-3 | Telephana No. 203-798-9988
V-14 | Fecaimie No. 203-798-4408
V-1-3 | Agent's reglatration No. 25,089
WA |Additional agent(s) additional agent(s) with same address as
first named agent
V21 |Name(s) DEVLIN, Mary-Ellen, M, (27,928); STEMPEL,

Alan, R.(28,991); BOTTINOG, Anthony,
P.(41,629); POCCHIARI, BSusan,
WITKOWSKI, Timothy, X.(40,232),; DOW,
David, A.(46,124)
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PCT REQUEST . W244PCT
Original (for SUBMISSION) - printed on 03.08.2003 11:24:59 AM
[ Deaignation of Stutes
V4 [Reglonal Patent AP: GH GM KE LS MN MZ 8D SL 8% Tz UG ZM
ey 2o moaac ot T 7w and any other State which is a
parentheses after the designation(s) |Contracting State of the Harare Protocol
concamed) and of the FCT
EAs AN AZ BY XG XZ MD RU TJ TK and any
other State which is a Contracting State
of the Eurasian Patent Convention and of
the PCT
. EP: AT BE BG CH&LXI CY CZ DE DK ES.FI
FR GB GR HU IE IT LU MC NL PT RO BE BI
Bk TR and any other Statae which is a
Contracting State of the European Patent
Convention and of the PCT
CA: BY BJ CF CG CI CM GA GN GQ OGN ML. MR
NE SN TD TG and any other State which is-
a mamber Htate of OAPI and a Contracting
State of the PCT
Va2  |National Patmt
(other kinde of o LHMMMLTLUMMBBBGBRBYBZ
paranthesas after tha desigation(s) |ER ES FI GB GD GE GH GM HR HU ID IL IN
) IS JPKEEKG XP KR KZ I.C LK LR LS LT LU
LV MA ND MG MX MN MW MX MZ NI NO N2 OM
PE PL PT RO RU BC BD BE BG 8K BL TJT ™
TN TR TT TZ UA UG UZ VC VN YU ZA IM ZW
V5 | Precautionary Designation Statament
In addition o the designations made
under {tems V-1, V-2 and V-3, the
applicant also makas under Rule 4.6(b)
all designations which would be
panmitiad undar the PCT excapt sy
designation(s) of the Statels) Indicated
undar lem V-8 below. The applicant
declarey that thoss addltionsl
designationa ere subjact to confirmation
and that any designation which Is not
confimad before the expiration of 15
montha fram the pricrity date s to be
regarded 8 withdrawn by the applicent
st the supiration of $hat Sme Smit
V4 Exclusion{s) from precautionary NONE
deal ons
Vi1 | Priority claim of earfler national
application
VH1-1 | Fling date 06 June 2002 (06.06.2002)
VH1-2 | Number 60/386,312
VI3 |Country U8 .
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Vi | Priory claim of sariler national

46 Maxrch 2003 (26.03.2003)

160/457,867

'VI-].. 'VI-?

European Patent Office (EPO) (ISA/EP)

Vi3

Nurbar of declarstions

mvenkr
Declarafion gs to the applicant’s
enttilemant, as st tha intamational fiing
duin, o spply for und be granted &

nuber of shests elscironic fie{s) atiached

7 -

138 -

1 EZABSTO00.TXT

166

X-1-1

Accompanying itams

paper documant(s) stisched slectronic the{s) sttached

Fea caiculation sheet

v -

WEMWEM

v -

IFCT-EASY dinkete

 Figure of the drewinga which should
Sccomparny the sbetract

- Diskette

Langusge of filng of the
Intemnational application

h(l:l.sh

Signxture of appiicant, agent or
common represeniative

Name (LAST, Firet)

D Vo)

DOW, David, A.

——— purportsd international appilcation

FOR RECEIVING OFFICE USE ONLY

Date of actusl receipt of the
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L{4

10-2 Drawings:
10-2-1 | Racsived
1 Not recelved

ik

[] Corrected date of actusl recelpt due

to later but imely recalved papers or
dmwings completing the purported

Inlemnational 8

Dats of imely recelpt of the required
oorreciions under PCT Article 11(2)

Intemnational Ssarching Authority

ISA/EP

Tranamitial of aserch copy delayed
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FOR INTERNATIONAL BUREAU USE ONLY

1141 Dats of recalpt of the record copy by
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PATENT COOPERATION TREATY

PCTAUSU3/17343

From the INTERNATIONAL BUREAU

e

PCT To:
NOTIRCATION CONCERNING RAYMOND, Robert, P.
SUBMISSION OR TRANSMITTAL Boehringer Ingelhelm Corporation
OF PRIORITY DOCUMENT 900 Ridgebury Road
P.O. Box 368
{PCT Administrative Instructions, Sectlon 411) Ridgefield, CT 06877-0368
United States of America
Date of malling (day/monthiyear}
29 July 2003 (29.07.03)
Appiloant's or agent’s fils reference
9/244PCT IMPORTANT NOTIFICATION
International application Na. International flling date (day/month/year)
PCT/USOY/17343 03 June 2003 (03.06.03)
Intarnational publication date {day/manth/year) Priority dete (day/manthiyear)
Not yat published 06 June 2002 (06.06.02)
Applicanmt

BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

1. The appiioant is hareby notified of the dute of receipt {(exospt where the lettars *NR" appear in the right-hand column) by the
International Bureau of the priority document(s) relating ta the earller applioation(s) Indicatad below. Liniess atherwise
indicated by an asterisk appearing next to a date of recsipt, or by the istters "NR", in the right-hand column, the priority

dooument conosmed was submitted or transmitted to the Intamational Bursau in compliancs with fule 17.1(s) or (b).
. This updatas snd replaces any praviously lssued notification conaedming submission or transmittal of priority documants.

An ssterish{®) sppearing next to a date of recelpt, In the right-hand solumn, denotes a priority dooument submitted
ortranamitted to the Intsrmational Buresu but not In eompliancs with Rule 17.1{s) or {b). In such a case, the sttantion

of the appliicant Is directed to Rule 17.1{0) which provides that no designated Office may disregard the priority claim
aoncemed before giving the applicant an opportunity, upon entry Into the national phasa, to fumish the priority documaent
within a tims limit which (s rezsonable under the eireumstances.

The latters "NIR™ appaaring In the right-hand column denate a priority document which was not recsived by the intsmstional
Bureau or which the applleant did not request the recselving Offica to prepare and tranamit to the International Buresu,

as provided by Rule 17-1{a) or (b), respectively. In such a case, the sttention of the applicant is direated to Rule 17.1{e) which
provides that no designated Office may disregard the priority claim concemad before giving the spplioant an opportunkty,
upon entry (nto the national phase, to furnish the priority dooumant withia a time limit which la ressonsbia under the

slroumstances.
Priarity date Priarity annlication No, Country or reglonsl Qffioe Data of racaict
or PCT receiving Oifice of nriarity dogumernt
06 June 2002 {06.06.02) 60/386,312 us 07 July 2003 {07.02.03)
26 Marc 2003 {26.03.09) 60/457,867 us 07 July 2003 (07.07.03)
The lntarmationat Bureau of WIPO
34, chemin des Colomboties
1211 Genava 20, Swhesriand
Faosimile No. {41.22) 338.89.86

Form PCTAB/304 {July 1068) - 006776616

pu——



PATENT COOPERA’I'ION TREATY v [P RTI V. W PR e
From the INTERNATIONAL BUREAU _DD

PCT B | \¥e

NOTICE INFORMING THE APPLICANT OF THE RAYMOND, Rober, P E |
COMMUNICATION OF THE INTERNATIONAL Boshringer ingaihelm Corporatian
APPLICATION TO THE DESIGNATED OFFICES 900 Ridgebury Road _
P.O. Bax 368 JAN -5 M4
(PCT Rule 47.1(c). ficst sentence) il sl AL B
T
PATENT SECT

Date of mailing (daywinont/iyear)
18 December 2003 (18.12.03)

Applicant’y or agent’s file referetoce
8/244PCT . IMPORTANT NOTICE
Intemational spplication No. Intemational filing date (daymonth/vear) Priority dute (day/month/year)
PCTAUS03/17343 03 June 2003 (03.06.03) 06 June 2002 (06.06.02)
Applicam

BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

1. Notico Is hereby given that the Intemnational Burean has coramunicated, as provided in Article 20, the international application 1o the
following desigraind Offices on the dete indicated ahove as the date of mailing of this potice:

q AU, AZ, BY, CH, CN, CO, DE, DZ, EP, HU, JP, KG, KP, KR, MD, MK, M2, RU, TM

In sccardance with Rule 47.1(c), third sentance, those Offices will accept the present notice a3 conclusive evidences that the commmnicstion
of the international application has duly taken pince on the date of mailing indiesiad sbove and no copy of the internmional application is
requized 1o be farnished by the applicant 10 the designated Office(s).

The following designaled Offices have waived the requiremem for such a commmnication at this time:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DK, DM, EA, EC, EE, ES, FI, GB, GD, GE, GH, GM,
HR, ID, I, N, IS, KE, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, NI, NO, NZ, OA, OM, PH, PL, PT, RO,
SC, SD, SE, 3G, SK, S, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW

The commmnpication will be made 1o thoss Offices only upon their request Furthermare, those Offices do not require the applicant 0
famish a copy of the International epplication (Rule 49. 1(s-dis)).

3. Enclosed with this notice is a copy of the interational application as pyblished by the Intemational Buress on
18 December 2003 (18.12.03) under No. WO 03/103661

4. TIME LIMITS for filing » demand for International preliminary exsmination and for entry into the national phase

The spplicable time limit for entering the national phese will, subject to what fs said In the followlsg paragraph, be 30 MONTHS from
the priority dats, not only in mspect of any slected Office if a demand for international preliminay examination ia Gled before the
expiration of 19 months from the priority date, but also in respect of any designaied Office, in the sbsence of filing of such demand, where
Articls 22(1) as modified with effact from 1| April 2002 applies in respect of that designated Office. For further detalls, ses PCT Gazette
No. 4472001 of 1| November 2001, pages 19926, 19932 and 19934, as well as the PCT Newsletter, October and November 2001 and
February 2007 issues,

In practice, thme limiis other than the 30-month time Bmit will conlimis to apply, for various periods of time, in respect of certein
designaled or elected Offices. For regular updates on the applicable time limits (20, 21, 30 or 31 months, or other lime Bmit), Office by
Qffice, refer to the PCT Gazeits, the PCT Newsletter and the PCT Applicant’s Guide, Yolume i, National Chapters, all available from
WIPD's Intarnet slio, &l hitp=/www.wipo.iot/pevea/index btinl

For filing a demand for intersptional prefiminary examioation, ses the PCT Applicant’s Guide, Volume VA, Chapter 1X, Only an
applican) who js a national or resideni of a PCT Coniracting Siate which is bound by Chapter II has the righl to filo a demand for
international preliminary examination (a2 presenl, all PCT Congracting Stales are bound by Chapier II).

1t is the spplicam’s sole responsibility to monitor all thess 1ime Hmils,

The applicant is bereby notified that, at the time of establishment of this Notice, the tme Hmit under Rule 46.1 for making amendments
under Article 19 has not yet expired and the Internationa)] Baresn had recoived neither such amendments nor a declaration that the spplicant
does not wish 10 makes smendments. .

15

The Imematicnal Bureen of WIPO Authorized officer
i’:-.‘I: 2:'::0. Switzesland Judith Zahra

Facsimils No.(41-22) 740.14.35 Telephone No.(41-22) 338.91.11
Form PCT/IB/308 (April 2002)
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PATENT COOPERATION TREATY D
L
From the INTERNATIONAL BUREAU \tq
PCT To:
INFORMATION CONCERNING ELECTED RAYMOND, Robert, P.
OFACES NOTIFIED OF THEIR ELECTION Boehringer ingelhelm Corporation
900 Ridgebury Road
(PCT Rule 61.3) P.O. Box 368
Ridgefield, CT 06877-0368
United States of America
Date of malling {day/monthiyesr)
January 2004 (09,01.2004)
Applicant’s or agent’s file refarence
Sr244PCT IMPORTANT INFORMATION
Intermationsl appliostion Na. intsmations! flling dats (day/monthivear) | Priority dute (day/monthiyear)
PCT/US2003/017343 03 June 2003 {03.06.2003) 06 June 2002 (06.06.2002)

B8OEHRINGER INGELHEIM PHARMACEUTICALS, INC.

1. The appficant Is hareby informed that the Imtemational Bursau haa, according to Asticle 31(7), notified sach of the following
Offices of s election:

EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,F|,FR,GB,GR HU,IE,IT,LU,MC,NL,PT, RO,SE,
SI,SK.TR
National :BG,CA,CN,DE,GB.IL,JP,KP,KR,MN,NO,PL,RO,RU,SK

1 Tha following Offices have walved tha maulmnam for the notification of thelr election; the natification will ba sent to them
by the Intemational Bursau only upon their request:

AP :GH,GM . KE,LS MW ,MZ,SD,5L,52,TZ UG ZMZW

EA :AM,AZ,BY KG,KZ,MD,RU,TJ, TM

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GO,GW,ML MR NE,SN,TD, TG

National :AE,AG, AL AM,AT,AU,AZ BA,BB,BR,BY,BZ,CH,CO,CR,CU,CZ,DK,DM,DZ EC,
EE,ES,FI,GD,GE,GH,GM,HR, HU,ID,IN,IS KE KG,KZ,LC,LK,LR,LS,LT,LU,LV,MAMD,
MG,MK,MW,MX,MZ,NI,NZ,OM,PH,PT,SC,SD,SE,SG,SL,TJ,TM,TN,TR,TT,TZ,UA,UG,UZ,
VC,VN,YU,ZAZMZW

3. The applicant Is ramindad thet he must enter tha "national phass” befors the anplration of 30 months from the pricsity dste
before sach of tha Dffices listed sbove. This must be dons by paying the naticnal fee{s) and furnishing , If prescribed, »
transistion of the intarnstional application (Articie 38(1){s}). s well as, where applicable, by furnishing a transistion of any
annaxes of the intarnational preliminary sxaminastion report {Article 36{3}{b} and Rule 74.1).

Some offices have fixed tima limits expiring lster than the above-mentioned time limit. For detailed information about the
applicable time limits and the aots to be performed upon antry Into the national phase befors a particular Office, see Volume |l
of the PCT Applicart’s Quide.

The entry Into tha Europesn regional phasa Is postponed until 31 months from the priceity date for all States designated for
the purposes of obtaining a Eurgpssn patent.

PATENT SECTION

The turoatonal B of WO Authortzed officer:
chemin des Colombatias
2 0, . James VANNIER
Facsimile No. {41-22) 338.88.85 Telephone No. (41-22) 338 3454

Form PCTAR/332 (September 1687} 60427



The danand sont be fiiad directly with the compesent nsernational Prelimingyy Exenining Authorily or, {f two or mare Authoritier are competent,

1¥¥

with she one charmn by dhe applinam.  The il mama or two-latser cosle of et Autharlty way be indicased by the applicant ow the fina delow:

PEA/ EPO
PCT CHAPTER II
DEMAND
under Article 31 fﬂnFmCoopulhon
ru?nemﬂmmemh:mandl?plmmmﬁedhﬂwhhmb]wwf
lmdmlbﬂlel‘lut(:oopumm'h-wmd
wmm.mhsum(mmm
For Intermnationa! k Exsmining Autherity use only
dmtificetion of IPEA . Date of receipt of DEMAND
BaaNal [DENTIFICATION OF THE INTERNATIONAL APFLICATION "’""’“"'mpﬁzrm
International application No. International filing date (dawiwonih/year) {(Barliest) Pricrity date (dawimonth/vear)
PCTAJSO9/17343 03 Jun 2003 086 Jun 2002
Title of fovention

Substituted 3-Amino-Thieno(2,3-B]Pyridine-3-Carboxylic Acid Amide Compounds and Procaases for
Prenaring and Thair Usgs

BexNe.Il APPLICANT(S)
oo s uren: Py soms flewst I g e fir o byl oty (4 el ot Telsphone No.

203-788-0088
BOEHRINGER INGELHEIM PHARMACEUTICALS, INC. Faceinile No.
900 Ridgebury Road, P.O. Box 363 203-708-4408
Ridgefield, Connecticut USA 08877-0308 Fetoprinter No,

Applicant's registration No, with the Office

Swio (ikat is. country) of nationality: Stxte (that is, country) of meidence:
us us

Nume and address: [Faaily s follwead by ghat nang: fiv 8 lagal entity, full qfficial decigugion. The sllirass wnt incindy postel cndy snd maews of conery )}

Statn (tkat Is, coumtry) of nationality: !llhm:t.mmy)ofnlidlﬂjlg:

Name and address; (Fomily naws followsd by ghvn nome; for u lepal stlly, fufl affieial desiguation, The adivess sect inchale pastal codls amd seme of camiry)

Stato (thet is, country) of nationality: !mahhmry)ofnddnnz

D Punther applicants are indicated on a continustion sheet.
For PCTAPEA/4QY (firet shoet) (March 2001; reprint January 2002) Sew Notes o the demand form




2 Imternational epplicstion No.
Sheet No. .. PCTAUS03/17343

Box No. IIl AGENT OR COMMON REFRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The fllowing pern s [o7] sgest [[] common representtive
and [17] has been mppointad esriier and roprascants the applicant(s) also for intemnationsl preliminary cxaminstion,
[T] is barcby sppointod sad wny exrfier sppointment of (xn) agent(s)commen reprosentative is hereby rovoked.

i i i for the before the International i Examining Autharity, in addition to
l’l.= hereby . spocifically F“d:'ﬂm Preliminary ng ty,
. T N
e e . e T e e At | 7o 8008
RAYMOND, Robert P.; STEMPEL, Alan R.; DEVLIN, Mary-Ellen M.; Pt Vo
BOTTINO, Anthony P.; POCCHIARI, Susan K.; DATLOW, Phillp 1.; 203/708-4408
WITKOWSKI, Timothy X.; DOW, David A.; MORRIS, Michael P.
c/o BOEHRINGER INGELHEIM CORPORATION Teloprintar No.
800 Rkigebury Road, P.O. Box 368
Ridgefield, Connecticut 08877-0388 USA [Agent'sregistration No, with the Office |

Addram for correspendence: Mark this check-bax where no or common representative inhas been sppointed snd the
space above is used instend to inudicate & special address to carmrespondence should be senL

Bex Na.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Sistament concerning ssandmants:*
I. The spplicant wishes the international preliminsry examination to start ea the basis oft
[v] e intermations] epplication es criginally filed
the dencription.  [#]  as axignally filed
as amanded under Article 34

the claims a3 originally filed
as xmandad under Article 19 (together with any sccompanying staternent)
= emended under Article 34

thedawingg ] asoriginally filed
] v amended under Asticle 34

2. [[] The spplicant wishes sy smendment to the claims under Asticla 19 to be considered as reversed.

- D The applicant wishes the start of the international prelintinary examination to be postponed untll the expiration of 20 months
from the pricrity date unlesa the Internationa] Preliminery Examining Authority receives & copy of any amendments made
under Articla 19 or s notice from the applicant that he does not wish to make such smendments (Rule 69.1{d). (7hir check-
bax may b marked only where the time mit under Article 19 has not yet expired)

¢ Where o check-box Is marked, international preliminary exsmination will start on the basis of the imteynationa) application
as originally filed or, where a copy of amendmaenty to the claims mder Article 19 md/or amendments of the international spplication
wnder Article 34 are rocoived by the International Preliminary Examining Anthority before it has begun to drww up a written apinion
or the international preliminary examination ropart, as so emendad.
Language for the purpesss of intsrnatisnal preliminary axamination: Enciligh
which is the languags in which the internstional applicstion was filed.
which is the language of & tranalstion fumnished for the purposes of international sewrch.
] which 1s the languags of prblication of the international application.
[} which s the language of the transiation (to be) furnished for the purposes of intarnational preliminary examination.

Bax No.V ELECTION OF STATES

E’.&ﬁmmmmmmmm-ﬂmuﬁumhwuwhu.nbmnycmnq

exciuding the following States which the spplicant wishes net to alact:

Form PCT/IPEA/01 (socond sheof) (March 2001; reprint January 2002) Ses Notex (o the demend form
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3 Intermational spplication No.
Shest No. . ¥ PCT/USOX/17343
Box No. V1 CHECK LIST
The demand is aecompanied by the fallowing el in the languags referred to i For International Preliminary
hmw.';ummubszmmwmm: o Examining Autthority usa anly
receivad Dot recelvad
1. tramsistion of Intarnational spplication sheets O O
2. mmendments under Articls 34 shests c (|
3. copy (or, where required, tranalation) of
umendments under Article 19 shocts O O
4. copy (or, where required, tregalation) of
statement under Article 19 theets Ci O
5, leter sheats O d
6. other apeci) Request For Detafisd Exam : 1 shests O |
“The demand ia also sccosmpanied by the item(s) marked below:
1. 7] fee calculation sheet 5.[] watemant explaining lack of signsture
2.[] original separate power of sttorney 6. ] sequence listing in computer readable form
3.[] ariginal ganeral power of attorney 1. other fpectfy:

4.[7] copy of gunersl power of sttomey;
reference number, if any:

Bex Na. VII SIGNATUREK OF APFLICANT, AGENT OR COMMON REFRESENTATIVE
Next 1o ench signeturs, indicute the novwe of the person siguing and the capaily in which the person diges (if nach capacily s sot abviows from resding the denewd).

deed D

David A. Dow, Agent

For International Preliminary Examining Authority use only
1. Date of sctuml receipt of DEMAND:

2. Adjusted date of receipt of demand dus
10 CORRECTIONS under Rule 60.1(b):

3 B The dute of receipt of the demand is AFTER the expiration of 19 months Tha applicant has been
’ from the priceity daty and ltem 4 or 3, below, dosa not spply. informad accondingly.
" D mﬁdtﬁpdhwhmhﬁddl’m@hﬁ-ﬁyﬁhuuwwmd

Although tho dato of receipt of the damand is after the expirstion of 19 montha fra the pri the debxy fn arrival
5. [ S EXCUSED pemvoars s Rode &2, Priocly dxte, the deley In art

For Intenational Buresy use only

Demand received from IPEA on:

Form PCT/IPEA/40] (Iast shest) (March 2001; reprint Jenuary 2002) See Notez o the demand form:



PATENT COOPERATION TREATY

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

T
DOW, David A. /
BOEHRINGER INGELHEIM CORPORATION

NOTIFICATION OF RECEIPT
900 Ridgebury Road, P.0. Box 368 OF DEMAND BY COMPETENT INTERNATIONAL
Ridgefield, CT 06877-0368 PRELIMINARY EXAMINING AUTHORITY
ETATS-UNIS D’ AMERIQUE (PCT Rules 59.3(0) s 61.1(1) first pertmsee
and Administrative Instructions, Bection 601 (u))
Date of malling -
ELRS pav'e Pu - (2-fa oot (dayimonthiyiss) 08-12-2003
Applicant’s or agent's fila reforence (MPORTANT NOTIFICATION
9/244PCT
International applicatin No. International filing dats (day/month/yssr) Priority date (day/monihjyear)
PCT/US 03/ 17343 03/06/2003 06/06/2002
Applicant |

BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

. The is motified that this International Authority considers the foll daie as th
wdmhmmmmm%hmﬁmﬂw application: owiog e

21/11/2003

2 This date of recsipt i
XK tte actust date of receipt o th demand by this Autharity (Rule 611(5))
[[] the ectual dute of receipt of the demand on behalf of this Awmbority (Ruls 59.3(v))-
[] the date on which this Authority has, In response to tha hvitation 1o correct defects in the demand
(Farm PCT/IPEA/404), recelved the required corrections.

3 D ATTENTION: That date of receipt s AFTER the expiration of 19 months from the date, Consequently, the

mds desnand do! have tha the
Tantin fhcrm che prineity dats (of Ixier ":u-"omuu')?“m“ 5 Therefore,
phase must be performed within 20 months from the priority date (or later in some Offices) (Article 22). For details, sme

LAY

[C] (& apphicatis) This notification confirma the informatien given by welephone, facsimils transmisgion or in person
oI

[essiyed

4,  Only where puragraph 3 sppliex, & copy of this notification has been sent to the Intermations! Bureai.

Name and mailing sddress of the IPEA/ Authorbeed offlcer
Ruropean Patent Office
D-30298 Munich 1.0DOLO F
Ttl.(':ﬂ’-l. m-o.'n;smsomud
F"" 4 Tel (+49-29) 2399-2039

Form rcmrum (Jully 199§) P20452 03/12/7803)




PATENT COOPERATION TREATY

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

Ta: 03 ‘/7’ 7‘ PCT

DOW, David A.
BOEHRINGER INGELHEIM CORPORATION Lasr i A
U Fload. 1o "y

- ’ G? 08877-0368 WRITTEN OPINIOJN:

ETATS-UNIS D'AMERIQUE (PCT Rule 66)
Dats of maling

Enret pm'e pa- 1213 Jzooy (dayonthipaar) 12.12.2003
Appicants or agents fla refarence REPLY DUE within 3 mofith(s)
R44PCT from the above dabe of maliing
intemational appiication No. International fling date (dapinonthymar) Priority date (deyinaonthyear)
PCTAJSO/17343 03.08.2003 06.06.2002
intemational Petent Classification (IPC) or both national classification and IPC

AB1K3138

Applicant
BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

1. This written opinion Is the first drawn up by this intlemational Praliminary Examining Authority.
2. This opinion contains indications relating to the following ltems:

Basls of the opinion
Priority

Nan-esiablshment of opinkon with regerd 1o novely, Inventive step and industrial spplicabilty
Lack of unity of invention

Reasoned etatsmaent under Rule 68.2(a){ll) with regard io novelly, invaniive step or indusirial applicabiity;
ciiations and explanations supporting such statement

Certain documenis cited
VIl O Coertaln defects in the international application
Vil O Certain chesrvations on the intemational application

3. The applicant la hereby invited to reply fo this opinion.

<
0O OROR

When? See the tme Emit indicated above, The applicant the expiration of that tima Amit,
request this Authority io grant an exisnslon, mﬂm(d)

How? subm| a wiittan , accompanied, where amendm according 1o Ruls 80.3.
gumwmhn?mdmmm houb.'undunm 9

Also: ermwwwhmnmmmuﬁ.

For the axamniner's obiigation ¥ conskier amandments andbr arguments, saa Rula 88.4 bis.
For an irformal commanication with the axaminer, sse Ruls 88.8.

If no reply s filad, tha intemational praiiminary sxamination report will be establishad on the basis of this opinion.

4. The final daie by which the Intemational
e

preliminary
examnation report must be eatabllshed according 1o Rule 80.2 lu: 08.10.2004

Name and r:ih-olhmnm Authorized Oficer
preltminary g authortty; .
Hlmnger.
‘ e i Formaiites oficer (nci. sxtansion of tme imit)
Tel. +49 89 2300 - 0 T 523056 eprru d Habert, W
Fax: +49 89 2399 - 4485 Telephone No. +48 89 2390-2152

Form PCTAPEA/408 (Cover Sheof) (January 1604)
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WRITTEN OPINION Internationa! application No. PCTAJS03M7343

1. Basis of the opinion

1. With regard to the elements of the international application (Raplacement sheels which have been fumished to
the recalving Office in response o an invitation under Article 14 are referred io in this apinion as "originally Med").

Description, Pages
1-138 as originally filed

Claima, Numbers
1-14 as originally filed

2. With regard to the language, all the elsments marked above ware avallable or fumished to this Authority in the
language in which the Intemnational application was filed, uniess otherwise Indicated under this ftern,

These elements were avallable or fumished to this Authority In the following language: , which ls:

O the languags of a translation fumished for the purposes of the Intemational search (under Rule 23.1(b)).
O the language of publication of the intemational application (under Rule 48.3(b)).

O the language of a transiation fumished for the purposes of international prefiminary examination (under
Rule 55.2 andbr 55.3).

3. With regard to eny nucleotide andr amino acld sequence disciosed In the intemational application, the
intamational preliminary examination was carried out on the basls of the sequance lsting:

contalned In the intemational application in written form.

filed together with the intemational application In computer readable form.
fumished aubsaquently to this Authority In writien form.

fumished subsaquently to this Authority in computer readable form.

The statement that the subsequently furniehed written sequence [lsting doas not go beyond the disciosure
in the Intemational applicetion as fled has been fumished.

The statement that the Information recorded in computer readable form Is kdentical to the written sequence
Eisting has been fumished.

e amendments have resulted in the canceflation of:
the description, pages:

the claims, Nos.:
the drawings, sheets:

This opinion has been established as If (some of) the amendments had not been made, since they have
been considared to go beyond the diaclosure as filed (Rule 70.2(c)).

6. Additional observations, if necessary:

O ooooo

4,

Ooooo g

5.

lil. Nor-establishmant of opinion with regard to novelty, Inventive step and indusirial applicabliity

1. The questions whether the clalmed inventlon appears to be novel, i involve an inventive (to be non-
obvious), or to ba Indugtrially applicabla have not baen and will not ba axamined in respect of:

Form PCTAPEA/A08 (July 1899)
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WRITTEN OPINION International application No. PCTAJS03/17343

O

O

the entire Intemational application,
claime Nos. 7,6-13 with respect o A
because:

the said international application, or the said claima Nos. 7,9-13 relate to the following subject matter which
does not require an intemational prafiminary examination (specity):

see separain ashoot

the description, claims or drawinge (indicate particular elements below) or sald claime Nos. are so unclear
that no meaningful opinion could be formed (specify):

the claima, or said claims Nos. are so Inadequately supported by the description that no meaningful opinion
could be formed.

no intemational search report has besn established for the sald claims Nos.

2. A wiitten opinion cannot be drawn due to the fallure of the nucleotide andbr amino acid sequence listing to
comply the Standard provided for in Annex C of the Adminlstrative Instructions:

[0 the written form has not been fumished or doea not comply with the Standard.
O the computer readable form has not been fumished or does not comply with the Standard.
V. Reasoned statement under Rule 88.2(a)(1l) with regard to novelty, invantive step or Induotrhl
applicabliity; ciiations and explanations supporting such siatement
1. Statement
Novelty (N) Clams  1,7-14 no; 2-6 yes
Inventive step (IS) Claima 1-14 no
Industrial applicabiltty (IA) Claims 1-8,6,14 yes
2. Cltations and explanations
800 separate shost

Form PCTAPEA/408 (July 1006)
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WRITTEN PINION Intemational application No. PCT/US03/17343
SEPARATE SHEET -

Section lll:

1. Claims 7, 9-13 relate to subject-matter considered by this Authority to be coveraed
by the provisions of Rule 87.1(lv) PCT. Consequently, no oplnion will be
formulated with respect to the industrial applicability of the subject-matter of these
claims (Art. 34(4)(a)(i) PCT). :

Section V:

1. The invention relates to the medical use of partly known 3-amino-thieno[2,3- b]
pyrimidine-2-amides (in the following ATPA) for diseases which are assoclated
with the Interaction with | kappa B (IKK inhibltors; claims 7, 9-13). Further claims
are drawn to a group of ATPA compounds (claims 1-6), pharmaceutical
compositions comprising the same (claim 8) and a synthesis procedure fora
group of ATPA compounds (claim 14).

The relevant prior art has been cited in the Intemational search report and will be
named as follows.

D1: US-A-2001/020030
D2: XP002254085

D3: US-A-5656638

D4: WO-A-92 03427
D5: XP002254097

D6: XP00254098

D7: XP001154845

2. a) The claimed matter represents a selection from what has been disclosed in D1
and D3. The area of overlap becomes evident from the comparison of the family
of compounds as defined in claims 8 of D1, clalm 2 of D3 and the present ATPA.
Since ATPA has not been Individualised in these prior art documents, the
selection is regarded to be novel with respect to D1 and D3.

b) Although the specific compounds disclosed in D2 (see in particular the
Chemical Abstract record) have been disclaimed in the present compound claims,

Form PCT/Separate Sheet/408 (Sheet 1) (EPO-April 1997)
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WRITTEN OPINION International application No. PCT/US03/17343
SEPARATE SHEET :

the disclosure of their antitumour activity takes away the novelty of the present
medical use claims and claims for pharmacseutical compositions. Therefore, it
would appear that the subject-matter of claims 7-13 does not meet the
requirements of Art. 33(2) PCT.

¢) A further overlap situation is present between the ATPA of the invention and
the compounds of formula Vil of D4, Since, at the moment, no translation of the
Japanese prior art is avallable to this authority, no reasonable preliminary opinion
as to the novelty requirements can be given. This will be deferred to the time,
when such transiation will be avallable.

d) The products with the Beilstein Registry Numbers 8572893 and 8565530 have
been disclosed In the context of antibacterlal and antifungal products in D5. This
disclosure is therefore considered to be detrimental to the novelty of claim 8.

@) The product with the Beilstein Reglstry Number 7765365 falls under the
definition of the present ATPA of claim 1. This claim does therefore not comply
with the requirements of Art. 33(2) PCT.

f) The products B of D7 have been disclaimed from the present compound claims.
However, on page 102, left column, second last paragraph, their ability to act as
anaphylactica is mentioned. This disclosure is therefore considerad to be
detrimental to the novslty of claim 8. Likewise, the synthesis procedures disclosed
in Schema 1 and Schema 2 fall under the definition of present claim 14. This
claim appears therefore not to meet the requirements of Art. 33(2) PCT.

3. Inventive step
For any novel subject-matter, the closest prior art compound is regarded to be the
3-amino-thieno[2,3-cJpyridine of schema 26 of D1, of which the 4-chlorophenoxy
. substituted derivative on page 10, paragraph 0453 is a speclfic example. This

compound differs from the present ATPA merely in the fact that the pyridine ring
nitrogen atom is in the 6-position of the ring system rather than In the 7-position in
the present [2,3-b] Isomers. Given the fact that the present group of [2,3-b]
isomeres is also individualised as an IKK Iinhibitor group (claim 8 and schemes 32
and 33 of D1), the skilled person would have expected that the present group of
ATPA is likewise actlve. Hence, the present medical use and the respective ATPA

Form PCT/Saparate Sheet/08 (Sheet 2) (EPO-Aprl 1997)
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WRITTEN PINION Imemational application No. PCTAJS03/17343
SEPARATE SHEET \

compounds are an obvious solution to the problem of providing further IKK
inhibltors. In the absence of an allowable main claim for the medical use of the
compounds, the claim directad to the synthesis of the present ATPA is likewise
not allowable, or altematively, solves a technical problem which Is not so linked
with the remalning claims as to form a single invention (Rule 13.1 PCT).

Form PCT/Separaie Sheat/408 (Bhest 3) (EPO-Aprl 1997)
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From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

PCT
BOERINGER IM CORPORATION
E.?f;'&':?f,;‘ A’:E..F ".!TS, Box 368 NOTIFICATION OF TRANSMIATTAL OF
Ridgefiaid, CT 06877-0368 THE INTERNATIONAL PRELIMINARY
ETATS-UNIS D'AMERIQUE EXAMINATION REPORT

(PCT Rule 71.1)

Date of mafing

BV O.P. — 2|8 jzo0% (caytmonthirear) 08.04.2004
Appiicant's or agant's fils mference
9244PCT {MPORTANT NOTIFICATION
Intemational appiication No. intemational filing date (caysinonihiear) Prorlty date (deynonthimar)
PCTAIS 0317343 03.06.2003 06.08.2002
Applicant

BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

1. The applicant is hereby notified that this Intemational Preliminary Examining Authority transmits herewith the
international preliminary examination report and its annexes, if any, established on the intemational
application. :

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for
communication to all the elected Offices.

3. Where required by any of the elacted Offices, the Intemnational Bureau will prepare an English transiation of
the report (but not of any annexes) and will tranamit such translation to those Offices.

4. REMINDER

The applicant must enter the national phase before each ‘slected Office by performing certain acts (fifing
transiations and paying nationel fees) within 30 months from the priority date (or later in some Offices)
(Article 39(1)) {(sse also the reminder sent by the Intemnational Bureau with Form PCTABA01).

Where a translation of the international application must be fumished to an elected Office, that translation
must contaln a translation of any annexes to the intemational preiminary examination report. It is the
applicant's responsiblity to prepare and fumish such transiation directly to each elected Office concemed.

For further details on the appliceble time limits and requirements of the alected Offices, ses Volume |l of the
PCT Applicant's Guide.

The applicant's atiention Is dawn to Article 33(5), which provides that the criteria of novelty, inventive step
and industrial applicabiiity described in Article 33(2) 1o (4) merely serve the purposes of imlernational
prefiminary examination and that "any Contracting State may apply additional or different criteria for the
purposes of deciding whether, in that State, the claimed invertions is patentabie or not” (see also Articie

27(5)). Such additional criterla may relats, for example, to axamptions from patentabil uirements for
enabling disclosure, clarity and support for the claims. m
—
wl IS
st E =
Name and address of the Intemational Authorized Otficer ==l =
—_— EumpmMPll:!'l Offca Ulirich, J o E
'rd.mnuznan-ommmud Tal. +49 89 2396-8048 5 LiJ
Fax +49 80 2309 - 4485 I::
0o

Form PCTIPEA/418 (January 2004) W _g?::
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PCT 224

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
Appiicants or agert's fia reference See Notification of Trnsmittal of Intsmational
B244PCT FOR FURTHER ACTION  piyring.y Examination Report (Form PCTAPEAA 1)
Intemational application No. Wntsmational fing dele (daymonthyear) Priortty date (dayontvyeer)
PCTAJS 03N 7343 03.08.2003 06.06.2002

AB1K3138, A61K3138

Intemational Patant Classification (IPC) or both national ciessification and IPC

Applicant

BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

1.  This intamational preliminary examination report has been prepand by this International Preliminary Examining
Authority and le tranamitted to the applicant according to Artic

2. This REPORT consisis of a total of 8 shesis, including this cover sheat.

O This report s also accompanied by ANNEXES, |.e. sheets of the description, claims andbr drawings which have
bean amended and are the baals for this report andbr shests containing rectifications made before this Authority
(sse Rule 70.18 and Section 607 of the Administrative Instructions under the PCT).

Thesa annexas conaist of a iotal of sheets.

I B Baslsofthe opinion

I Priority
1]

O
B
W O Lackof unlty of Ilnvention
]
o

Cartain documenta cited

3. This report contalns Indications relating o the following ltems:

Non-establishment of opinion with regard to noveity, inventive step and Industrial applcability

Reasoned statement under Rule 68.2(n)(l) with regard to novelty, Inventive atep or indusirial applicablilty;
citations and explanations supporiing such statemant

Vil O Cerain defects In the intemational application
Vil O Cenaln observations on the intemational appiication

Daim of submission of the demand Date of compistion of this report
21.11.2003 08.04.2004
Nlmnmd address of the Intemational Authorized Ofticer
ning authortty: ’0“"‘5
Eummwm Hard s i )\
3 Tel. +48 B9 2390 - 0 Toc 523856 epmu d Artinger, { f
Foxc 440 80 2399 - 4485 Telephona No, +49 89 2389-8289 S

Form PCTAPEA/408 (Cover Sheef) {January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REP RT International application No. PCTAS 03147343

I Basls of the report

1. With regard to the elements of the intemational application (Replacement sheats which have been furnished to
the receiving Office in response to an invitation under Article 14 are refarred to in this report as “originally fed"
and are not annexesd 1o this report since they do not contain amendments (Rufes 70.16 and 70.17)).

Description, Pages

1-138 as originally flled
Clalmes, Numbers

1-14 as originally filed

2. With regard to the language, all the elements marked above were available or furnished to this Authority In the
language in which the intlemnational application was flled, uniess otherwise indicated under this item.

These slements were avallable or furnished to this Authority in the following language: |, which Is:

O the language of a translation fumniehed for the purposes of the intemational search (under Rule 23.1(b)).
O the language of publication of the intemnational application {(under Rule 48.3(b)).

O the language of a translation fumished for the purposes of intemational preliminary examination (under
Aule 55.2 andbr 55.3).

3. With regard 1o any nuclectide andbr amino acld sequenca disclosed In the intemational application, the
intemational preliminary examination was carred out on the basis of the sequence listing:

contained In the intemational application in writtan form.

filed together with the intemational application In computer readable form.
fumished subsequently to this Authority in written form.

fumished subsequently to this Authority in computer readable form.

The statement that the subsequently fumished written sequence listing does not go beyond the disclosure
in the Intemational application as filed has been fumished.

The atatement that the information recorded in compturter readable form is identical to the written sequence
listing has been fumnished.

4. The amendments have resulted in tha cancellation of:

O ooooao

O the description, pages:
O the claims, Nos.:
O the dmwings, sheets:
O

This raport has been established as if (some of) the amendments had not been madae, since they have
been considered to go beyond the disclosure aa filed (Rule 70.2(c)).
(Any rjplacamsm‘ sheet containing such amendments must be referred to under item 1 and annexed fo this

6. Additional observations, f necessary:

Form PCTAPEA/408 (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No.  PCTAJS 03417343

lil. Non-establlshment of opinion with regard to novelty, inventive step and industrial applicability

1. The questions whether the claimed invention appears to be novel, to Involve an inventive step (to be non-
obvious), or to be industrially applicable have not been examined in raspect of:

O the entire Intemational application,
B claims Nos, 7,8-13 with respect fo lA
because:

& the said intemational application, or the sald claims Nos. 7,8-13 relate to the following subject matter which
does not require an intemnational preliminary examination (specity):

aee separats sheet

O the description, claims or drawings (indicate particular elements below) or said claims Nos. are 8o unclear
that no meaningful opinlon could be formed (specily): .

O the claima, or saki claims Noes. are so inadequately supported by the description that no meaningful opinion
could be formed.

O nointemational search report has been established for the said claims Nos.

2. A meaningtful intemational preliminary examination cannot be carried out due to the failure of the nuclectide and/
or amino acid sequenca listing to comply with the standard provided for in Annex C of the Administrative
Instructions:

0 the written form has not besn furmnished or does not comply with the Standard.
O the computer madqble form has not been fumished or doas not comply with the Standard.

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabllity;
citations and explanations supporting such statement

1. Statement
Novelly (N} Yes: Claims 2-6
No: Claima 1,7-14
Invantive step (I1S) Yaa: Claims
No: Claims 1-14
Industrial applicabliity ({A) Yen: Claims 1-8,8,14
No: Claims

2. Citations and explanations
sod separate sheet

Form PCTAPEA/400 (January 2004}
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Section lli:

1. Clalms 7, 9-13 relate to subject-matter considered by this Authority to be covered
by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be
formmulated with respect to the industrial applicability of the subject-matter of these
claims (Art. 34(4)(a)(i) PCT).

Section V:

1. The invention relates to the medical use of partly known 3-amino-thienof2,3- b]
pyrimidine-2-amides (in the following ATPA) for diseases which are associated
with the interaction with | kappa B (IKK Inhibitors; claims 7, 8-13). Further claims
are drawn to a group of ATPA compounds (claims 1-6), pharmaceutical
compositions comprising the same (claim 8) and a synthesis procedure for a
group of ATPA compounds (claim 14).

The relevant prior art has been cited in the Intemational search report and will be
named as follows.

D1: US-A-2001/020030
D2: XP002254095

D3: US-A-5656638

D4: WO-A-92 03427
D5: XP002254097

D6: XP00254098

D7: XP0O01154945

2. a) The claimed matter represents a selection from what has been disclosed in D1
and D3. The area of overlap becomes evident from the comparison of the family
of compounds as defined in claims 8 of D1, claim 2 of D3 and the present ATPA.
Since ATPA has not been individualised in these prior art documents, the
selection is regarded to be novel with respect to D1 and D3.

b) Atthough the specific compounds disclosed in D2 (see in particular the
Chemical Abstract record) have been disclaimed in the present compound claims,
the disclosure of their antitumour activity takes away the novelty of the present
medical use claims and claims for pharmaceutical compositions. Therefore, it

Form PCT/Separate Shest/400 (Shest 1} (EPO-Aprll 1087)
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would appear that the subject-matter of claims 7-13 does not meet the
requirements of Art. 33(2) PCT.

c) A further overlap situation is present between the ATPA of the Invention and
the compounds of formula VIl of D4. Since, at the moment, no translation of the
Japanese prior art is available to this authority, no reasonable preliminary opinion
as to the novelty requirements can be given. This will be deferred to the time,
when such translation will be available.

d) The products with the Beilstein Registry Numbers 8572893 and 8565530 have
been disclosed in the context of antibacterial and antifungal products in D5. This
disclosure is therefore considered to be detrimental to the novelty of claim 8.

e) The product with the Beilstein Registry Number 7765365 falls under the
definition of the present ATPA of claim 1. This claim does therefore not comply
with the requirements of Art. 33(2) PCT.

f) The products B of D7 have been disclaimed from the present compound claims.
Howaver, on page 102, left column, second last paragraph, their ability to act as
anaphylactica is mentioned. This disclosure is therefore considered to be
detrimental to the novelty of claim 8. Likewise, the synthesis procedures disclosed
in Schema 1 and Schema 2 fall under the definition of present claim 14. This
claim appears therefors not to meet the requirements of Art. 33(2) PCT.

3. Inventive step
For any novel subject-matter, the closest prior art compound is regarded to be the
3-amino-thieno[2,3-c]pyridine of schema 26 of D1, of which the 4-chlorophenoxy
substituted derivative on page 10, paragraph 0453 is a specific example. This
compound differs from the_'prasant ATPA merely in the fact that the pyridine ring
nitrogen atom is in the 6-position of the ring system rather than in the 7-position in
the present [2,3-b] isomers. Given the fact that the present group of [2,3-b)
isomers is also individualised as an IKK inhibitor group (claim 8 and schemes 32
and 33 of D1), the skilled person would have expected that the present group of
ATPA is likewise active. Hence, the present medical use and the respective ATPA
compounds are an obvious solution to the problem of providing further IKK
Inhibitors. In the absence of an allowable main claim for the medical use of the
compounds, the claim directed to the synthesis of the present ATPA Is likewise
not allowable, or altematively, solves a technical problem which is not so linked

Form PCT/Sepamts Sheet/408 (Sheet 2) (EPO-Aprll 1897)
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with the remaining claims as to form a single invention (Rule 13.1 PCT).

Form PCT/Geparute Sheet/400 (Ghest 3) (EPO-Aprl 1997)
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No-establecimlento de opinién con respecto a la novedad, nivel Inventivo y aplicabllidad
Industrial.

La pregunta de si la invencién reivindicada parece tener novedad, nivel inventivo (que no sea obvia), o
que sea aplicable industriaimente no ha sldo examinada con respecto a:

O Iasolicitud internacional completa
Bd las relvindicaciones Noa. 7,9-13, con respecto a IA

Porque

X la solicitud Intemacional, o las menclonadas relvindicaciones Nos. 7.8-13 se relaclonan con los
sigulentes objetos, los cuales no requieren examen preliminar intemaclonal (especifique):

Ver hoja separada
[0 Ia descripcion, las reivindicaciones o los dibujos (indique los elementos particulares abejo) o las

menclonadas relvindicaciones Nos. son demaslado confusas que no se puede formar
ninguna opinlén significativa (especifiqus):

[0 Ia descripcidn, o las mencionadas reivindicaciones Nos. no estdn adecuadaments
soportadas por la descripcién que no se puede formar ninguna opinién significativa.

O no se ha establacido un reporte de bisqueda para las mencionadas reivindicaciones Nos.

No se pudo realizar un examen preliminar intemacional significativo debldo a fallas en el listado de
nucledtidos y/o aminodcidos para dar cumplimiento con los estdndares del Anexo C de las
Instrucclones Administrativas:

0 El formato escrito no ha sido suministrado o no cumple con los estandares.

[0 El formato de lectura por computador no ha sido suministrado o no cumple con los estAndares.

Declaraclén motivada segin el Articulo 35(2) en cuanto a la novedad, el nivel Inventivo y Ia
aplicaclén Industrial; citas y explicaclones que apoyan esta declaracién.

Declaracion
Novedad (N) Relvindicaclones 28 Si
Relvindicaciones 1,714 NO
Nivel inventivo (NI) Relvindicaclones |
Reivindicaclones 1-14 NO
Aplicacién industrial (Al) Relvindicaclones 16,8, 14 ]|
Relvindicaclones NO
Citas y explicaclones (Regla 70.7)

Ver hoja separada
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Seccion lll;

1. Las reivindicaciones 7, 9-13 se relacionan con un objeto que es considerado por esta
Autoridad como que se encuentra cubierto por lo provisto en la Regla 67.1 (iv) PCT.
Consecuentemente, no se formulard una opinién con respecto a la aplicabilidad
industrial del objeto de las reivindicaciones (Articulo 34 (4)(a)(i) PCT).

Seccién V:

1. La invencién se relaciona con uso médico de 3-amino-tieno[2,3-b]pirimidina-2-amidas
(a continuacion ATPA) parciaimente conocidas para enfermedades que se encuentran
asociadas con la interaccién de | kappa B (inhibidores IKK; reivindicaciones 7, 9-13).
Reivindicaciones adicionales se relacionan con un grupo de compuestos de ATPA
(reivindicaciones 1-6), composiciones fammacéuticas que los comprenden
(reivindicaciéon 8) y una procedimiento de sintesis para un grupo de compuestos de
ATPA (reivindicacion 14).

El arte previo relevante ha sido citado en el informe de bisqueda intemacional y seré
llamado como sigue:

D1: US-A-2001/020030
D2: XP002254085

D3: US-A-5656638

D4: WO-A-82 03427
D5: XP002254097

D6: XP00254098

D7: XP001154845

a) La materia reivindicada representa una seleccion de lo que ha sido revelado en
D1 y D3. El 4rea de superposicion se hace evidente a partir de la comparacién de
la familia de compuestos como se definen en las reivindicaciones 8 de D1,
reivindicacion 2 de D3 y el presente ATPA. Debido a que ATPA no ha sido
individualizado en estos documentos del arte previo, la seleccién se considera
como novedosa con respecto a D1 y D3.
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b)

d)

Sin embargo los compuestos especificos revelados en D2 (ver en particular el
record del Chemical Abstract) han sido reclamados en los presentes compuestos,
la divulgacién de su actividad antitumoral le quita novedad a las presentes
reivindicaciones de uso médico y reivindicaciones para las composiciones
farmacéuticas. De esta forma, pareceria que el objeto de las reivindicaciones 7-
13 no cumple con los requerimientos del Articulo 33(2) del PCT.

Una situacién de superposicién adicional se presenta entre e! ATPA de Ila
invencioén y los compuestos de férmula VII de D4. Debido a que, por el momento,
no se encuentra disponible una traduccién del arte previo en Japonés para esta
Autoridad, no se puede dar una opinién razonable sobre los requerimientos de
novedad. Este punto sera diferido en el tiempo, cuando dicha traduccion se
encuentre disponible.

Los productos con Niomero de Registro Beilstein 8572893 y 8565530 han sido
revelados en el contexto de los productos antibacteriales y antifingicos en D5.
Esta ensefianza se considera que va en detrimento de la novedad de la
reivindicacién 8.

El producto con el Nimero de Registro Beillstein 7765365 cae dentro de la
definicién del presente ATPA de la reivindicacion. 1. Esta reivindicacién entonces
no cumple con los requerimientos del Articulo 33(2) del PCT.

Los productos B de D7 han sido excluidos de las presentes reivindicaciones de
compuesto. Sin embargo, en la pagina 102, columna izquierda, segundo Gitimo
parrafo, se menciona su habilidad para actuar como anafilactico. Esta revelacion
8o considera entonces que va en detrimento de la novedad de la reivindicacion 8.
De la misma forma, los procedimientos de sintesis revelados en el Esquema 1y
Esquema 2 caen dentro de la definicién de la presente reivindicacién 14. Esta
reivindicacién entonces parece no cumplir con los requerimientos del Articulo
33(2) de PCT.

3. Nivel Inventivo

Para cualquier materia novedosa, el arte previo méas cercano de compuestos se
considera que es la 3-amino-tieno[2,3-c]piridina del esquema 26 de D1, del cual el
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derivado 4-clorofenoxi en la pagina 10, pamrafo 0453 es un ejemplo especifico. Este
compuesto difiere del prasente ATPA meramente en el hecho de que el atomo de
nitrdgeno del anillo de piridina se encuentra en la posicién 6 del sistema de anillos, y
no en la posicién 7 como en los presentes isdmeros [2,3-b]. Dado que el presente
grupo de isdmeros [2,3-b] también son individualizados como un grupo inhibidor de
IKK (reivindicacién 8 y esquemas 32 y 33 de D1), una persona versada hubiera
esperado que el presente grupo de ATPA sea igualmente activo. De esta forma, el
presente uso médico y los correspondientes compuestos ATPA son una obvia
solucién al problema de proporcionar inhibidores adicionales de IKK. En ausencia de
una reivindicacién principal aceptable para el uso médico de los compuestos, la
reivindicacién dirigida a la sintesis de los presentes ATPA tampoco es aceptable, o
alterativamente, resuelve un problema que no se encuentra tan relacionado con las
reivindicaciones restantes para conformar una Unica invencién (Regla 13.1 del PCT).



10

15

20

25

30

35

1- Ul

COMPUESTOS DE AMIDAS DE ACIDO
3-AMINO-TIENO[2,3-b]PIRIDINO-2-CARBOXILICO SUSTITUIDO
Y PROCEDIMIENTOS PARA PREPARARLOS Y SUS USOS.
CAMPO TECNICO DE LA INVENCION

Esta invencion se refiere a compuestos de amidas de #cido 3-amino-
tieno[2,3-b]piridino-2-carboxilico sustituido Utiles como inhibidores de la actividad
de quinasa del complejo de quinasa IxB (IKK). Por lo tanto, los compuestos son
utiles en el tratamiento de enfermedades mediadas por IKK que incluyen enferme-
dades autoinmunes, enfermedades inflamatorias y cancer. La invencion se refiere
también a procedimientos para preparar estos compuestos y composiciones far-
macéuticas que los comprenden.

ANTECEDENTES DE LA INVENCION

El NF-xB o factor nuclear xB es un factor de transcripcion que induce la ex-
presién de un elevado nimero de genes pro-inflamatorios y anti-apoptéticos. Estos
incluyen citoquinas como IL-1, IL-2, TNF-a e IL-8, quimioquinas que incluyen IL-8
y RANTES, asi como otras moléculas pro-inflamatorias que incluyen COX-2 y mo-
léculas de adhesion celular como ICAM-1, VCAM-1 y E-selectina. La familia del
NF-xB incluye factores de transcripcién homo- y hetero-dimeros compuestos por
miembros de la familia Rel (véase, por ejemplo, P.A. Baeurle y D. Baltimore, Cell,
1996, 87, 13). Bajo condiciones de reposo, el NF-xB esta presente en el citosol de
las células en forma de un complejo con IxB. La familia de IxB de protelnas sirve
como inhibidores deNF-xB, interfiriendo con la funcién de su sefial de localizacién
nuclear (véase, por ejemplo, U. Siebenlist et al., Ann. Rev. Cell Biol., 1994, 10,
405). Tras la descomposicién del complejo IxB-NF-xB a continuacién de la activa-
cién celular, el NF-xB se desplaza al nicleo y activa la transcripcion génica. La
descomposicion del complejo IxB-NF-xB y la posterior activacién del NF-xB es
iniciada por la degradacién de IxB.

Tres la activacion celular mediante una diversidad de estimulos pro-
inflamatorios que incluyen IL-1, TNF-a y LPS (lipopolisacérido bacteriano), dos
residuos especificos de serina de IxB son fosforilados. Tras la fosforilacién, el IxB
experimenta una poliubiquinacion y una posterior degradacién por la 26S protea-
soma (véase, por ejemplo, V.J. Palombella et al., Cell, 1994, 78, 773), eximiendo
al NF-xB de trasladarse al ndcleo. La fosforilacion de IxB se lleva a cabo por las
quinasas de IxB (véase, por ejemplo, un estudio de M. Karin y M. Delhase, Semi-
nars in Immunology, 2000, 12, 85). El complejo de iKK tradicional incluye al menos
tres subunidades, IKKc (también denominada IKK-1), IKKB (o 1KK-2) e IKKy (o
NEMO), aunque pueden existir otros complejos relevantes que incluyen IKKa e
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IKKB. Los IKKa e IKKB son ambos subunidades catallticas mientras que el IKKy se
cree que es una subunidad reguladora. Tanto el IKKa como el IKKB pueden fosfo-
rlar el IxB. Para los fines de este documento, los términos IKK o complejo de IKK
so refieren a cualquier complejo que tenga actividad de quinasa derivada de las
subunidades IKKa y/o IKKB.

In vivo, la activacién de IKK se produce tras la fosforilacién de su subunidad
catalitica. Tanto el IKKa como el IKKB pueden ser fosforilados sobre residuos de
serina, $177 y $188 del bucle de activacién en el caso de IKKB, y S176 y S180 del
bucle de activaciéon de IKKa. Un mutante de IKKB que tiene alaninas en lugar de
serinas en 177 y 181 evitd la fosforilacidn de IKKB y la posterior activacién del
complejo de IKK por TNFe, IL-1 y otros activadores aguas arriba. Estos resultados
apoyan una funcién clave para el IKKp en la fosforilacién de IBB a continuacion de
la estimulacion proinflamatoria.

Los estudios en los que la trayectoria de NF-xB ha sido inhibida en células y
‘animales apoyan el concepto de que la inhibicién de la fosforilacion de IBB es una
aproximacién viable para el tratamiento de enfermedades inflamatorias, autoinmu-
nes y otras. En estos estudios, la activacién de NF-xB se evitd mediante la expre-
sion de una versiéon no degradable de la proteina IpB. La expresién de este inhibi-
dor en células sinoviales derivadas de pacientes con artritis reumatoide redujo la
expresion de TNF-a, IL-6, IL-1p e IL-8 mientras que las moléculas anti-
inflamatorias IL-10, IL-1ra e IL-11 no se vio afectada. Las metaloproteinasas de
matriz (MMP1 y MMP3) fueron también infra-reguladas (J. Bonderson et al., Proc.
Natl. Acad. Sci. USA, 1999, 96, 5668). La expresion transgénica del inhibidor de
IxB en células T provocd una reduccién significativa en la gravedad y aparicion de
artritis inducida por colageno en ratones (R. Seetharaman et al., J. Immunol 1999,
163, 1577). Estos experimentos indican que la supresion del NF-xB en la articula-
cion enferma podrfa reducir tanto al gravedad como el progreso de RA. En células
epiteliales intestinales primarias, el inhibidor de NF-xB bloqued la expresion de IL-
1, IL-8, INOS y COX-2, mediadores que son sobre-regulados durante el transcurso
de la enfermedad de inflamacién intestinal (C. Jubin et al., J. Immunol., 1998, 160,
410). La expresion de este inhibidor en ciertas células tumorales aumenta la des-
truccion de estas células por reactivos quimioterapéuticos (A.A. Beg y D. Baltimo-
re, Science, 1996, 274, 782).

Un andlisis de biopsias de pulmones de pacientes con enfermedad de obs-
truccion pulmonar crénica (COPD) encontré una expresion aumentada de NF-xB
que se correlacionaba con la gravedad de la enfermedad (A. Di Stefano et al., Eur.
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Resp. J. 2002, 1, 437). La inhibicién de la activacion de NF-xB con inhibidores de
IKK-p estuvo entre las aproximaciones anti-inflamatorias que se informé que eran
potenciaimente utiles en el tratamiento de la COPD (P.J). Bames, Nature Rev.
Drug Disc., 2002, 1, 437). Anédlogaments, la inhibicién de la actividad de NF-xB ha
sido mencionada como una aproximacion terapéutica para el asma {A. Pahl and |.
Szelenyi, Infl. Res., 2002, 51, 273).

Un reciente estudio describe la funcién esencial de los mediadores inflama-
torios en el desamollo de la enfermedad cardiovascular. Los mediadores inflamato-
rios y las células que reclutan se describe que desempefian una funcién clave en
el desamnolio de lineas y placas grasas que conducen a la aterosclerosis. Ademas,
se describe que desempefian una funcién clave en la posterior degradacién del
saliente fibroso que se forma sobre la placa, conduciendo a la ruptura y la forma-
cién de un codgulo. Si el coagulo crece y se hace suficientemente grande, puede
conducir la infarto de miocardio o apoplejla. Por tanto, los farmacos anti-
inflamatorios que pueden inhibir la produccidn de estos mediadores y el posterior
reclutamiento y activacion de estas células pueden ser ventajosos en el tratamien-
to de estas enfermedades (L. Libby, Scientific American, 2002, 46).

Un cierto niimero de estudios indica que la activacién de NF-xB desempefia
también una funcion clave en la patogénesis y desarmollo del cancer (véanse, por
ejemplo, los estudios de B. Haefner, Durg Disc. Today, 2002, 7, 653 y M. Karin et
al., Nat. Rev. Cancer, 2002, 2, 301). Los estudios han mostrado que las células en
las que el NF«xB es constitutivamente activo son resistentes a la apoptosis. Esto
puede contribuir a la carcinogénesis previniendo la muerte celular en las células
que han experimentado cambios o deterioro cromosomales. Ademas, las células
tumorales con NF-xB constitutivamente activo son resistentes a las terapias anti-
cancerigenas, incluidas la quimioterapia y radiacién. Unos estudios adicionales
han vinculado el NF-xB activado a una diversidad de enfermedades malignas deri-
vadas de células linfoides, mieloides y epiteliales, incluidos leucemia, linfomas y
canceres de pecho, gastrico, colormectal, de pulmén y pancreatico. Por tanto, se
sugiere que los inhibidores deNF-xB, incluidos los inhibidores de IKKa & IKKP,
pueden ser Utiles solos o en combinacién con otras terapias anti-cancerigenas
para tratar el cancer.

Colectivamente, los estudios anteriormente descritos proporcionan un apo-
yo en cuanto a que la inhibicién de la funcion de NF-xB a través de la inhibicién de
IKK puede ser una aproximacién terapéutica Gtil para el tratamiento de una enfer-
medad autoinmune e inflamatoria, una enfermedad cadiovascular y el cancer.

Se han hecho también estudios en ratones con la ruptura dirigida a diana



10

15

20

25

30

K}

o 4

del gen del IKK. La desactivacion del gen de IKKP dio lugar a una mortalidad em-
bridnica debida a la apoptosis de hepatocitos. Sin embargo, los fibroblastos de las
desactivaciones de IKKB no experimentaron activacion de IKK y NF-xB tras una
estimulacion con IL-1 o TNFa (Q. Li et al., Science, 1999, 284, 321), apoyando
una funcién clave para el IKKB y la activacion de NF-xB a continuacién de estimu-
los inflamatorios.

Se generd una desactivacién condicional expresando un transgen de IxBa
negativo, dominante, inducible y especifico para el higado (I. Lavon et al., Nature
Medicine, 2000, 6, 573). Estos ratones fueron viables sin indicios de disfuncion
hepdtica incluso después de un afio, pero tuvieron la funcién inmune deteriorada.
Este estudio apoya la idea de que la inhibicién de IKKp puede dar lugar a la su-
presidn inmune sin deterioro del higado.

Los ratones con desactivacion de |IKKa murieron poco después de nacer y
exhibieron una diversidad de defectos del esqueleto y anormalidades en la piel.
Los fibroblastos y timocitos de estos ratones mostraron una activacion de IKK
normal y degradacion de IxB en respuesta a TNFa, IL-1 o LPS (Y. Hu et al,,
Science, 1999, 284, 316); K. Takeda et al., Science, 1999, 284, 313). Unos estu-
dios recientes con ratones desactivados y activados han puesto de manifiesto las
distintas funciones de IKKa en el desarmollo y la sefializacién celular. En contraste
con los estudios con ratones de IKKa desactivado, los ratones que tenlan una ver-
sidn inactiva de quinasa de IKKa activada eran viables y fértiles, indicando que la
mortalidad perinatal y las anormalidades observadas en ratones desactivados con
IKKa no eran debidas a la falta de actividad de quinasa. Sin embargo, estos rato-
nes tenlan defectos en la maduracién de células B y el desarrollo de 6rganaos lin-
foides secundarios (U. Senfieben et al., Science, 2001, 293, 1495). Este fenotipo
parece ser debido a un defecto en el tratamiento de la proteina de NF-xB2/p100
para p52, la forma de unién a DNA de este miembro de la familia REL de factores
de transcripcion. A su vez, esto conduce a un defecto en la activacién de un sub-
conjunto de genes diana de NF-xB-en células B. Ademas, otros estudios con estos
mismos ratones han mostrado que la actividad de IKKa-quinasa es necesaria para
la activacién del NF-xB en el epitelio de los mamiferos durante la prefiez {(Cao, Y.,
et al., Cell, 2001, 107, 763). Esta trayectoria es especificamente activada a través
del miembro de la familia de receptores de TNF RANK, y requiere la fosforilacion
del IxBa del sustrato de IKK canénico, y cuimina con la induccién del gen regula-
dor del ciclo celular Cilina D1.

Estos estudios indican que un inhibidor de la actividad de IKKa-quinasa
puede ser (til para tratar enfermedades asociadas con una activacién inapropiada
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de células B como lupus (O.T. Chan et al.,Immunoclogical Res., 1999, 168, 107) y
artritis reumatoide (A. Gause y C. Borek, Biodrugs, 2001, 15, 73). Ademas, un in-
hibidor de IKKa puede ser Util en el tratamiento del cAncer de mamas ya que el
NF-xB es constitutivamente activo en un cierto nimero de tumores de mamas y
muchos de estos tumores dependen de la ciclina D1 par ala proliferacion.

Se han descrito algunos inhibidores de IKKp. El documento WO 01/58890
describe derivados de carboxamidas heteroaromaticas como inhibidores de IKKp.
El documento WO 01/68648 describe p-carbolinas que tienen actividd inhibidora
de IKKP. Se describen indoles sustituidos que tienen actividad inhibidora de IKKB
en el documento WO 01/30774. El documento WO 01/00610 describe bencimida-
zoles sustituidos que tianen actividad inhibidora deNF-xB . La aspirina y los salici-
latos se ha descrito que se unen a IKKp y lo inhiben (M. Yin et al., Nature, 1998,
396, 77).

Se describen tienopiridinas sustituidas que tienen actividad inhibidora de la
adhesion celular en el documento US 2001/0020030 A1 y por A.O. Stewart et al.,
J. Med. Cahem., 2001, 44, 988. Se describen tienopiridinas que exhiben actividad
antagonizante de hormonas liberadoras de bonadotropinas en el documento US
6.313.301. Se describen tienopiridinas sustituidas como inhibidores de telomerasa
en el documento US 5.656.638.

Se ha descrito un cierto nimero de amidas de acido tieno[2,3-b]piridino-2-
carboxllico en la bibliografia quimica. Ejemplos incluyen amida de &cido 3-amino-
4 6-dimetil-tienof2,3-b]piridin-2-carboxflico, diamida de acido 3-amino-6-metil-
tieno[2,3-b]piridin-2,4-dicarboxilico,  3-amino-4-metil-6-fenil-tieno[2,3-b}-piridin-2-
carboxamida, amida de 4&cido 3-amino-6-metil-4-fenil-tienof2,3-b]piridin-2-
carboxlilico, amida de acido 3-amino-6-(4-bromo-fenil}-4-metil-tieno[2,3-b]piridin-2-
carboxllico, amida de acido 3-amino-4-(4-bromo-fenil)-6-metil-tieno[2,3-b]piridin-2-
carboxllico, 2-amida-4-butilamida de acido 3-amino-6-metil-tieno[2,3-b]piridin-2,4-
dicarboxilico, amida de acido 3-amino-6-furan-2-il-4-fenil-tieno[2,3-b)piridin-2-
carboxllico, amida de acido 3-amino-6-furan-2-il-4-piridin-3-il-tieno[2,3-b]piridin-2-
carboxllico, amida de écido 3-amino-4-(4-cloro-fenil)-6-fenil-tieno[2,3-b)piridin-2-
carboxlico, amida de é&cido 3-amino-4-(4-fluoro-fenil)-6-furan-2-il-tienc[2,3-
b]piridin-2-carboxllico, amida de &cido 3-amino-4-(4-cloro-fenil)-8-furan-2-il-
tieno[2,3-b]piridin-2-carbox(lico, amida de acido 3-amino-4-(4-bromo-fenil}-6-furan-
2-il-tieno[2,3-b]piridin-2-carboxllico, amida de acido 3-amino-4,6-bis-(4-cloro-fenil)-
tieno[2,3-b]piridin-2-carboxilico, amida de &cido 3-amino-6-nafth-2-i-4-piridin-3-il-
tieno[2,3-b]piridin-2-carboxllico, 2-amida-4-(2-hidroxietilJamida de acido 3-amino-6-
metil-tieno[2,3-b]piridin-2,4-dicarboxflico, 3-amino-6-metil-4-piperidin-1-il-tieno[2,3-



10

15

20

25

30

e f—— T ——

2\e

-6-

b]-piridin-2-carboxamida Yy 3-amino-4-metil-6-hidroxi-tienof2,3-b]-piridin-2-
carboxamide descritos como intermedios para la sintesis de heterociclos triciclicos
y evaluados en cuanto a la actividad anti-alérgica (G. Wagner et al., Pharmazie,
1980, 45, 102).

Otros ejemplos incluyen amida de acido 3-amino-4,6-difenil-tienc[2,3-
b]piridin-2-carboxilico (A.M. Shestopalov et al., J. Org. Chem. USSR, (Engl.
Transl.) 1984, 20, 1382), amida de &cido 3-amino-6-metil-4-piridin-4-il-tieno[2,3-
b]piridin-2-carboxllico y amida de é&cido 3-amino-6-metil-4-piridin-3-il-tienc[2,3-
b]piridin-2-carboxflico (G. Wagner et al., Pharmazie, 1993, 48, 514), amida de
acido 3-amino-4-metoximetil-6-metil-tieno[2,3-b]piridin-2-carboxilico (E.l. Kaigoro-
dova et al., Chem. Heterocicl. Compd. (Engl. Transl,), 1998, 32, 1234), amida de
écido 3-amino-6-fenil4-tiofen-2-il-tieno[2,3-b]piridin-2-carboxllico, amida de &cido
3-amino-4-furan-2-il-8-metil-tieno[2,3-b]piridin-2-carboxilico, amida de é&cido 3-
amino-4-(4-cloro-fenil)-6-metil-tiano[2,3-b]piridin-2-carboxilico y amida de acido 3-
amino-4-furan-2-il-6-fenil-tieno[2,3-b]piridin-2-carboxllico ~ (F.A. Attaby, Phosp-
horus, Sulfur, Silicon Relat. Elem.,1998, 139, 1), amida de &cido 3-amino-6-(4-
cloro-fenil)-4-tiofen-2-il-tieno[2,3-b]piridin-2-carboxilico (Y. Sharanin et al., J. Org.
Chem. USSR, (Engl. Transl.) 1996, 32, 1207), amida de acido 3-amino-6-fenil-4-
piridin-3-il-tieno[2,3-b]piridin-2-carboxlilico (A. Krauze, Eur. J. Med. Chem. Chim.
Ther., 1999, 34, 301) y amida de é&cido 3-amino-6-tiofen-2-il-4-trifluorometil-
tieno[2,3-b]piridin-2-carboxilico (M.l. Abdel-Monem et al., Phamazie, 2001, 56,
41).

En ningln caso se describen estos compuestos por tener la capacidad de
inhibir IKKa o IKKB.

SUMARIO DE LA INVENCION

Por lo tanto, es un objeto de esta invencién proporcionar nuevos compues-

tos segun [a siguienta formula (l):

(1)
en la que las variables Ry y Rz se describen en la presente memoaria des-
criptiva que inhiben IKK. Es un objeto adicional de la invencién proporcionar méto-
dos para tratar enfermedades y estados patolégicos exacerbados por IKK como,
pero sin limitacion, enfermedades autoinmunes, enfermedades inflamatorias y
cancer. Es todavia un objeto adicional de la invencion proporcionar nuevos proce-
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dimientos para la preparacidn de los nuevos compuestos anteriormente mencio-
nados.
DESCRIPCION DETALLADA DE LA INVENCION
Un primer aspecto de la invencién comprende un método para tratar un es-
tado inflamatorio 0 autoinmune mediante la administracion de clertas moléculas
nuevas y conocidas de férmula (1):

(1)

en la cual:

Ries

(a) fenilo o heteroarilo seleccionado entre furanilo, tienilo, piridilo, pirrolilo,
imidazolilo y benzofuranilo, opcionalmente sustituidos con uno a dos R,

(b) heterociclilo seleccionado entre 1-piperidinilo, 1-piperazinilo, 1-
pimolidinilo y 4-morfolinilo, opcionalmente sustituidos con uno a dos grupos selec-
cionados entre alquilo C.s -COzalquilo Cis, fenilo, bencilo, -OH vy
C(O)heteroarilo, en los que el grupo heteroarilo se selecciona entre furanilo, tieni-
lo, piridilo y pirrolilo,

{c) Re{CH2)mO-,

(d) ReéOCHz-,

(e) Re(CH2)mNH-,

() Re(CHz2)p(CH=CH)m-,

(g) alquilo C+4, Opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Rg,

(h) alcoxi C4.s, opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Ry,

(i) alquilo C4s-S(O)s-, opcional, parcial o completaments halogenado y op-
cionalmente sustituido con uno a dos Ry,

(i) -N(Re}(Rs), 0

(k) -C(O)NHR', en donde R' es Ry, piridilo o0 -CHj;

Rz es

(a) alquilo C45, opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Ry,

(b) alcoxi C1.6, opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Ry,
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(c) alquilamino C1., Opcional, parcial o completamente halogenado y opcio-
nalmente sustituido con uno a dos Ry

(d) alquiltio C1.s, Opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Ry,

(e) heterociclil-(CH2)w- en donde dicho heterociclo se selecciona entre pipe-
ridinilo, piperazinilo, morfolinilo, azepanilo, pirrolidinilo, 1,4-diazacicloheptanilo,
azepanilo, 2,5-diazabiciclo[2.2.1]heptanilo, oxazepanilo y tiomorfolino y esta op-
cionalmente sustituido con uno o tres Ry,

(N heterocicli-CH2O- en donde el heterocicliio se selecciona entre 1-
piperidinilo, 1-piperazinilo, 4-morfolinilo y 1-pirrolidinilo, opcionalmente sustituidos
con alquilo Cy.,

(g) fenilo, opcionalmente sustituido con uno o tres R,

(h) -N(R4)(Rs),

(i) heteroarilo seleccionado entre furanilo, tienilo, imidazolilo, piridilo y pirroli-
lo, 0

() -H;

R3 se escoge entre alquilo C1.e, alcoxi C,, hidroxi-alquiio C,¢, halégeno, -
CN, -COzH, -CO2-alquilo Cyg, -S(O)r-alquilo Cy.5, -NO5, -OH, -CF3, -N(R4)}(Rs), -
NHC(O)NH-alquilo Cis, -C(O)N(R4)(Rs) y fenilo opcionaimente sustituido con
halégeno, alquilo C4., -CN o0 alcoxi C1.g;

Rs ¥ Rs se seleccionan independientemente entre H, alquilo Ci.s, -C(O)-
alquilo Cs.s, -SOzalquilo Cis, fenilo, piridilo, bencilo, piperidinilo, feniletilo y
(CH3)2COC(0)-;

Rg es un grupo fenilo opcionalmente sustituido con uno o dos grupos selec-
cionados entre halégeno, alquilo Csg, -CN, -COzalquilo Cig, -C(O)NR4Rs, -
SO2NHz, -NOj, -OH, -NHj, -CF3 y alcoxi Ci4, 0 Rs es cicloalquilo Cag, -CH20H,
naftalen-2-ilo, naftalen-1-ilo o 2-tienilo;

Ry se selecciona entre —OH, -CN, oxo, -CO.alquilc Cig, -COoH, -
C(O)N(R¢)(Rs), -N(R¢)(Rs), -CHzN({R4}Rs), -CHzOH, alquilo C.4, -COzbencilo,
hidroxialquilo Cig -C(O) alquil CiaN(R4)(Rs), -NHCOaalquilo Cie, -
NHC(O)N(Rs}Rs), -S(O)n-alquio Cis, (CH3)sCOC(O), fenilo, piridilo,
HzaNCH(Rg)C (O), HO{CH2)mCH2CH(NH2)C(O)-, HOCH(Rg)CHzNH-
ReCH2CH(OH)CH2NH-, RgOCH,CH(OH)CH2NH- y -C(O)heterocicliio, en donde
dicho heterociclilo se selecciona entre piperidinilo, piperazinilo, morfolinilo y pirroli-
dinilo, o Ry is 2-hidroxietilamino, metilcarbamidoilo, hidroxiimino, hidrazinocarboni-
lo, sulfamoilo, metanosulfonilamino, metilsulfonilhidrazino, 2-hidroxipropilamino,
2,3-dihidroxipropilamino,  2-hidroxi-1-metiletilamino, carbamoilmetilamino, N'-
fenilhidrazinocarbonilo o tolueno-4-sulfonilamino;
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Rg se selecciona entre alquilo Cy.g, -(CHz)14NHa, fenilo o bencilo;

Rp se selacciona entre oxo, -OH, -NR4Rs, -COzH y alcoxi C.e;

R1p se selecciona entre oxo, -OH, -N(R4)(Rs), alcoxi C1.5, -C(O)-alquilo C.,
-C(O)N(Rs)(Rs), Rg y heteroarilo seleccionado entre furanilo, tientlo, imidazolilo,

5 piridilo, indolilo y pirrolilo;

mes061;

nes0,162;y

pes0,1,263.

En su segundo aspecto, la invencion proporciona nuevos compuestos de

10 férmula (1):

Q)

en la cual:
15 R, es
(a) fenilo o heteroarilo seleccionado entre furanilo, tienilo, piridilo, pirrolilo,
imidazolilo y benzofuranilo, opcionalmente sustituidos con uno a dos Ra,
(b) heterociclilo seleccionado entre 1-piperidinilo, 1-piperazinilo, 1-
pimolidinilo y 4-morfolinilo, opcionalmente sustituidos con uno a dos grupos se-
20 leccionados entre alquilo Cis, -COz-alquilo C.s fenilo, bencilo, -OH y -
C(O)heteroarilo, en los que el heteroarilo se selecciona entre furanilo, tienilo, piridi-
lo y pirrolilo,
(c) Re(CH2)mO-,
(d) ReOCHZ,
25 (e) Re{CH2)mNH-,
(f) Re(CHz),(CH=CH)nr-,
(g) Alquilo C4., opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos R,
(h) alcoxi C15, opcional, parcial o completamente halogenado y opcional-
30 mente sustituido con uno a dos Ry,
(i) alquil C1.e-S(O)n-, opcional, parcial o completamente halogenado y opcio-
nalmente sustituido con uno a dos Ry,
(i) -N(Ra)(Rs), 0
(k) -C(O)NHR', en donde R' es Rg, piridilo o -CHa;
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Rz es

(a) alquilo C1.¢, opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Ry,

(b) alcoxi C4., Opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Rqq,

(c) alquilamino C¢.g, opcional, parcial o completamente halogenado y opcio-
nalmente sustituido con uno a dos Ryg,

(d) alquiltio Cs.s, opcional, parcial o completamente halaogenado y opcio-
nalmente sustituido con uno a dos Ry,

(e) heterociclil-(CH2)m &n el que dicho heterociclo se selacciona entre pipe-
ridinilo, piperazinilo, morfolinilo, azepanilo, pimolidinilo, 1,4-diazacicloheptanilo,
azepanilo, 2,5-diazabiciclo[2.2.1]heptanilo, oxazepanilo y tiomorfolino y estd op-
cionalmente sustituido con uno a tres Ry,

(H heterociclil-CH20- en el que el heterociclilo se selecciona entre 1-
piperidinilo, 1-piperazinilo, 4-morfolinilo y 1-pirrolidinilo, opcionalmente sustituido
con alquilo Cq.g,

(g) fenilo, opcionalmente sustituido con uno a tres R;,

(h) -N(R4)(Rs),

(i) heteroariio seleccionado entre furanilo, tienilo, imidazolilo, piridilo y pirroli-
lo, o

G) -H;

R; se escoge entre alquilo Cy, alcoxi C1, hidroxi-alquilo C4.s, halégeno, -
CN, -COzH, -CO2-alquilo Cy.5, -S(O)r-alquilo Cyg, -NO2, -OH, -CF3, -N(R(}Rs), -
NHC({O)NH-alquilo Cig. -C(O)N{Rs}Rs) y fenilo opcionalmente sustituido con
haldgeno, alquilo Cq.s, -CN 0 alcoxi Ci.g;

R4 ¥ Rs se seleccionan independientemente entre H, alquilo Cie, -C(O)-
alquilo Cis -SOz-alquilo C.g, fenilo, piridilo, bencilo, piperidinilo, feniletio y
(CHxCOC(O)-;

Rs es un grupo fenilo opcionalmente sustituido con uno o dos grupos selec-
cionados entre alquilo Ci.4, -CN, -COz-alquilo C1.g, -C(O)NR4Rs, -SOzNH2, -NO2, -
OH, -NH_,, -CF, y alcoxi C1s, 0 R es cicloalquilo Cag, -CH20H, naftaleno-2-ilo, naf-
taleno-1-ilo o 2-tienilo;

Ry se selecciona entre -OH, -CN, oxo, -COqalquilo C19, -CO:H, -
C(ON(R4)(Rs), -N(R4)(Rs), -CH2N(R4)(Rs), -CHZOH, alquilo Cy.s, -COzbencilo,
hidroxialquilo Cis, -C{(O) alquil CiaN(R4)(Rs), -NHCOzalquilo Cis, -
NHC(O)N(R«}(Rs), -S(O)walquilc Cis, (CH3}COC(O), fenilo, piridilo,
H2NCH(Rg)C(O)-, HO(CH2)mCH2CH(NH2)C(O)-, HOCH(Rg)CH2NH-,
ReCH2CH(OH)CH2;NH-, RsOCH,CH(OH)CH2NH- y -C(O)heterociclilo,
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Rs se selecciona entre alquilo Cy.s, -{CHz)14NHz2, fenilo o bencilo;

Re se selecciona entre -OH, -NR4Rs, -CO2zH y alcoxi Cy.g;

Rio se selecciona entre axo, -OH, -N(R4)(Rs), alcoxi C4.g, -C(O)-alquilo C.s,
-C(O)N(R4)(Rs), Rs y heteroarilo seleccionado entre furanilo, tienilo, imidazolilo,
piridilo, indolilo y pirrolilo;

mes061;

nes0,162;

pes0,1,263;

y sus sales, ésteres, tautdmeros, isomeros individuales y mezclas de isdme-
ros farmacéuticamente aceptables.

En ofra realizacién, se proporcionan nuevos compuestos de férmula () co-
mo se describié anteriormente y en Ia cual:

Ri es

(a) fenilo o heteroarilo seleccionado entre furanilo, tienilo, piridilo, pirrolilo,
imidazolilo y benzofuranilo opcionalmente sustituidos con uno a dos Rj,

(b) Re(CH2)mO-,

(c) ReOCH,

{d) Re(CH2)mNH-,

(8) Re(CH2)p(CH=CH)n-,

(f) alquilo C1.4, opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos R,

(g) alcoxi C15, opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Rg;

(h) alquiltio Cy.s,

(i) -N(R4)Rs), 0

(i) -C(ONHR', en donde R' es Rg, piridilo 0 -CH3,

Rz es

(a) alquilo C4.s, opcionalmente sustituido con Rqg,

(b) alcoxi C4.s, opcionalmente sustituido con Rqq,

(c) alquilamino C,.s, opcionalmente sustituido con Rqp,

(d) heterociclilo seleccionado entre 1-piperidinilo, 1-piperazinilo, 4-
morfolinilo, 1-azepanilo, 1-pimolidinilo, 1,4-diazacicloheptan-1-ilo, 1-azepanilo, 2,5
diazabiciclo[2.2.1]heptan-2-ilo, oxazepan-4-ilo y 4-tiomorfolino, y que estad opcio-
nalmente sustituido con uno a tres Ry,

(e) heterociclil-CHzO- en donde el grupo heterociclilo se selecciona entre 1-
piperidinilo, 1-piperazinilo, 4-morfolinilo y 1-pirrolidinilo, opcionamlente sustituidos
con alquilo C14, 0

() -N(Ra)Res):
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Rs se escoge entre aiquilo C.g, aicoxi Cy.e, hidroxi-aiquilo Cy.s, haldégeno,
-CN, -COzH, -COz-alquilo C1.a, -S{(O)alquilo Cis, -NO2, -OH, -CF3, -N(R¢}Rs),
-NHC(O)NHalquilo Cys, -C(O)N(R4)}(Rs) Yy fenilo opcionaimente sustituido con
halégeno, alquilo Cyg, -CN 0 alcoxi Cy;

Rs y Rs se seleccionan independientemente entre H, alquilo Ci.s, -C(O)-
alquilo C.g, piridilo, bencilo, piperidinilo y feniletilo;

Rs 8 un grupo fenilo opcionalmente sustituido con uno o dos grupos se-
leccionados entre Cl, F, alquilo Cy.s, -CN, -CO-zalquilo Ci.s, -C{(O)NR4Rs, -SO2NH3,
-NO2, -OH, -NH;, -CF3 y alcoxi C1.s, 0 Rs €8 cicloalquilo Ca g, -CH20H, naftaleno-2-
ilo, naftaleno-1-ilo o 2-tienilo; o

Ry se selecciona entre —-OH, -CN, oxo, -COsalquilo Cis -COzH, -
C(O)N(R4XRs), -N(Ru)}(Rs). -CH2N(R4)Rs), -CHzOH, alquilo C14, -C(O) alquil C;.
sN(R4)(Rs), -NHC(O)N(R4)}(Rs), -S{O)nalquilo Cy, fenilo, piridilo, HaNCH(Ra)C(O)-,
HO(CH2)mCH2CH(NH2)C(O)-, HOCH(Rg)CH2NH-, RsCH2CH(OH)CHzNH-,
R¢OCH,CH(OH)CH2NH- y -C(O)heterociclilo, en donde dicho heterociclilo se se-
lecciona entre piperidinilo, piperazinilo, morfolinilo y pirrolidinilo, o Ry es 2-
hidroxietilamino, metilcarbamidoilo, hidroxiimino, hidrazinocarbonilo, sulfamoilo,
metanosulfonilamino, metilsulfonilhidrazino, 2-hidroxipropilamino, 2,3-
dihidroxipropilamino,  2-hidroxi-1-metiletilamino, = carbamoiimetilamino, N’-
fenilhidrazinocarbonilo o tolueno-4-sulfonilamino;

Rs se selecciona entre alquilo Cy.s, -(CHz2)14NHz, fenilo o bencilo;

Rg @8 -OH;

Rio 86 selecciona entre -OH, -N(R4)(Rs), alquilo C+¢ y heteroarilo seleccio-
nado entre furanilo, tienilo y piridilo;

mes061;

nes0,162;

pes0,1,263;

y sus sales, ésteres, tautdmeros, isdmeros individuales y mezclas de iséme-
ros farmacéuticamente aceptables.

Todavla, en ofra realizacién de la invenci6n, se proporcionan nuevos com-
puestos de férmula (1) como se describié anteriormente, y en los cuales:

R; es

(a) fenilo o heteroarilo seleccionado entre furanilo, tienilo y piridilo, opcio-
naimente sustituido con uno a dos Ry,

(b) Re(CH2)mO-,

(c) RsOCHz,

(d) Re(CH2)mNH-,

() Re(CH2)p(CH=CH)-,
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(f) alquilo C4,

(g) alquilo C1.6-OH,

(h) -CFa,

(i) alcoxi C1.g,

(j) -O-alquilo C15-OH,

(k) alquiltio C1.g,

(1) -N(R4)(Rs), ©

(m) —C(O)NHR', en donde R' es Rg, piridilo 0 —CH3;

Rz es heterocicliio en donde dicho heterociclo se selecciona entre 1-
piperidinilo, 1-piperazinilo, 1-azepanilo, 1,4-diazacicloheptan-1-ilo y 1-azepanil-2,5-
diazabiciclo[2.2.1]heptan-2-ilo y 4-tiomorfolino y esta opcionalmente sustituido con
uno a tres Ry,

Rj se escoge entre alquilo Cy.s, alcoxi C4g, hidroxi-alquilo C4., halégeno, -
CN, -COzH, -CO2-alquilo Cyq. -S(O)s-alquilo C4g, -NO2, -OH, -CFj, -N(R4)(Rs), -
NHC(O)NH-alquilo Ci.s, -C{O)N(R4)}{Rs) y fenilo opcionalmente sustituido con
halégeno, alquilo C4., -CN 0 alcoxi C1.g;

R4 ¥ Rs sa seleccionan independientemente entre H, alquilo Cis, -C(O)-
alquilo C1.e, piridilo, bencilo, piperidinilo y feniletilo;

Rg 6s un grupo fenilo opcionalmente sustituido con uno o dos grupos selec-
cionados entre Cl, F, alquilo Cys, -CN, COzalquilo Cis, C(O)NR4Rs, -SO2NH>, -
NO., -OH, -NHa, -CF3 y alcoxi C4.40 Rg 8 cicloalquilo Cs4, -CH20H, naftaleno-2-
ilo, naftaleno-1-ilo o 2-tienilo;

R7 se selecciona entre —OH, -CN, oxo, -COzalquilo Cies, -C{O)N(R4)Rs), -
N(R«)(Rs), -CH2N(R4)(Rs), CH20H, alquilo C15, -C(O) alquil CieN(R4)(Rs), -
NHC(O)N(Rs)(Rs), -S(O)nalquilo Cis, H2NCH(Rs)C(O)-,
HO{CH2),CH2CH(NH2)C(O)-, HOCH(Rg)CH2NH- » ReCH2CH(OH)CH2NH-,
RsOCHCH(OH)CH2NH-  y -C(O)heterociclilo, en donde dicho heterociclilo se
selecciona entre piperidinilo, piperazinilo, morfolinilo y pirrolidinilo,, o0 Ry es 2-
hidroxietitamino, metilcarbamidoilo, hidroxiimino, hidrazinocarbonilo, sulfamoilo,
metanosulfonilamino, metilsulfonilhidrazino, 2-hidroxipropilamino, 2,3
dihidroxipropilamino,  2-hidroxi-1-metiletlamino,  carbamoilmetilamino, N'-
fenilhidrazinocarbonilo o tolueno-4-sulfonilamino;

' Rs se selecciona entre alquilo C4., ~(CH2)1.4NH2, fenilo o bencilo;
mes061;

nes0,162;

pes0,1,263;

y sus sales, ésteres, tautdmeros, isémeros individuales y mezclas de isome-
ros farmacéuticamente aceptables.
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Todavla, en otra realizacidn de la invencién, se proporcionan nuevos com-
puestos de férmula (1) como se describi6 anteriormente y en los cuales:

Ries

(a) fenilo, opcionalmente sustituido con uno a dos R3,

(b) RgCH=CH-

(c) alquilo C1.¢,

(d) alquilo C23-OH,

(e) -CFs,

() alcoxi Cy.¢,

(g) -O-alquilo C23-OH,

(h) alquiltio Cy4, ©

(i) -C(OINHR', en donde R’ es Rg, piridilo 0 -CHj;

Rzes

heterociclilo, en donde dicho heterociclo se selecciona entre 1-piperidinilo,
1-piperazinilo, 1-azepanilo, 1,4-diazacicloheptan-1-ilo y 1-azepanilo y esta opcio-
nalmente sustituido con uno a tres Ry;

Rj se escoge entre —CHj, -OCHs, F, Cl, -CO2CHs, -S02CH3 y -NO2;

R4 ¥ Rs se seleccionan independientemente entre H, -CHj y bencilo;

Rs es un grupo fenilo opcionalmente sustituido con uno o dos grupos selec-
cionados entre Cl, F, alquilo Cys, -CN, COzalquilo C1s, C(O)NR4Rs, -SO2NHz, -
NO_, -OH, -NHa, -CF3 y alcoxi Ci.s 0 Rges cicloalquilo C3g, -CH20H, naftalen-2-ilo,
naftalen-1-ilo o 2-tienilo;

R; se selecciona entre —OH, -CN, oxo, -CO.alquilo Csg, -C(O)N(R4)(Rs).
-N(R4}(Rs), -CH2N(R4}Rs), CH20H, alquilo Cy5, -C(O) alquil C1eN{R4)(Rs), -
NHC(O)N(R4)(Rs), -S(O)nalquilo Cie, H2NCH(Rs)C(O)-,
HO(CH2)mCH2CH{NH2)C(O), HOCH(Rgs)CHzNH-, RgCH2CH(OH)CHzNH-,
RgOCH2CH(OH)CHzNH- y -C(O)heterociclilo, en los que dicho heterociclilo se se-
lecciona entre piperidinilo, piperazinilo, morfolinilo y pirolidinilo, o R; es 2-
hidroxietilamino, metilcarbamidoilo, hidroxiimino, hidrazinocarbonilo, sulfamoilo,
metanosulfonilamino, metilsulfonilhidrazino, 2-hidroxipropilamino, 2,3-
dihidroxipropilamino,  2-hidroxi-1-metiletilamino, = carbamoilmetilamino, N'-
fenilhidrazinocarbonilo o tolueno-4-sulfonilamino;

Rs se selecciona entre alquilo Cq.s, -(CH2)14NH32, fenilo o bencilo;

y sus sales, ésteres, tautdbmeros, isdbmeros individuales y mezclas de isdéme-
ros farmacéuticamente aceptables.

En una realizacién adicional de la invencién, se proporcionan nuevos com-
puestos de formula (I) como se describieron anteriormente y en los cuales:

Rses
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(8) —CHzCHzCH;.

(b) —OCH2CHs,

(C) —SCHa,,

(d) -C{O)NHR', en donde R’ es 3-piridilo o fenilo sustituido en la posicién 4
con -OH, -C(O)NHz 0 -SO2NH2;

Rz es heterociclio en el que dicho heterociclo se selecciona entre 1-
piperidinilo y 1-piperazinilo y esta opcionalmente sustituido con uno a tres Ry;

R4 ¥ Rs se seleccionan independientemente entre H, -CHj y bencilo;

Rg es un grupo fenilo opcionaimente sustituido con uno o dos grupos selec-
cionadas entre Cl, F, -CHa, -CN, -CO2CHj, -C{(O)NR4Rs, -NO3, -OH, -NHz, -CF3 y -
CH3, o R es naftalen-2-ilo, naftalen-1-ilo o 2-tienilo;

Ry se selecciona entre —OH, -CN, oxo, -C{O)NHz, -NH2, -CH2NH32, -CHa,
-NHC(O)NHz, H2NCH(Rs)C(O), HOCH(Rs)CHzNH- , RgCHzCH(OH)CHzNH- y
ReOCHCH(OH)YCH2NH-, 0 Ry es 2-hidroxietilamino, metilcarbamidoilo, metano-
sulfonilamino, metilsulfonilhidrazino, 2-hidroxipropilamino, 2,3-dihidroxipropilamino,
carbamoiimetilamino o N'-fenilhidrazinocarbonilo;

Rs 8s -(CH2)14NH>;

y sus sales, ésteres, tautdmeros, isdbmeros individuales y mezclas de iséme-
ros farmacéuticamente aceptabies;

con la condicién de que en cada una de las realizaciones anteriores de los
nuevos compuestos, si R es fenilo o heteroarilo, alquilo C4., “CF3, -C{O)NR4Rs O
heterociclilo, entonces Rz no es alquilo Cy.g, fenilo, heteroarilo, -CF; o H. En el pri-
mer aspecto de la invencidn relacionado con un método para tratar un estado in-
flamatorio o autoinmune con compuestos de férmula (1), esta condicién no se apli-
ca.

En una realizacién adicional de la invencién, se proporcionan los siguientes
compuestos:

Nombre |Estructura
Amida de 4&cido 3-amino-6-(4- CH,
hidroxi-piperidin-1-il)-4-propil- NH,
tieno[2,3-b]piridin-2-carboxilico l\ N
O N“ 8 NH,
HO
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Amida de acido 3-amino-6-(4-
|carbamoil-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxilico

NH,
Amida de écido 3-amino-6-(4-metil-
piperazin-1-il)-4-propil-tieno[2,3- H, o
b]piridin-2-carboxllico ~ (TN
N N’ ] NH,
e
Amida de acido 3-amino-6-
piperazin-1-il-4-propil-tieno[2,3-
b)piridin-2-carboxllico I N 0
(NS
H’N \)
Amida de 4acido 3-amino-6-(4- G,
metanosulfonil-piperazin-1-il}4- H, °
propil-tieno[2,3-b)piridin-2- 1 N\
carboxllico 0 'O NTTS N,
.87
HC Y%
Amida de é&cido 3-amino-8-(3- CH,
hidroxi-piperidin-1-il}-4-propil- NH,
tieno[2,3-b]piridin-2-carboxilico & B 0

Amida de acido 3-amino-6-(4-
amino-piperidin-1-il)}-4-propil-
tieno[2,3-b]piridin-2-carboxllico
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2R

Amida de &cido 3-Amino-6-[4-(2-
amino-etanoil)}-piperazin-1-il}-4-
propil-tieno[2,3-b]piridin-2-
carboxllico

Amida de acido 3-amino-6-(4-oxo-
piperidin-1-il)}-4-propil-tieno[2,3-
b]piridin-2-carboxllico

Amida de Aacido 3-amino-6-(4-
carbamoil-piperazin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxilico

Amida de écido 3-amino-6-((S)-3-
amino-pirrolidin-1-il)}-4-propil-
tieno[2,3-b]piridin-2-carboxllico

Amida de acido 3-amino-6-((R)-3-
amino-pirrolidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxllico

Amida de éacido 3-amino-6-(4-
amino-4-ciano-piperidin-1-il}-4-
‘propil-tieno[2.3-b]pin'din-2-
carboxillico
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2%

Ester metilico de acido 4-(3-Amino-
2-carbamoil-4-propil-tienof2,3-
b]piridin-6-il}-piperazin-2-
carboxilico

Amida de 4acido 3-amino-6-[4-(4-
amino-butanoil}-piperazin-1-il}-4-
propil-tieno[2,3-b]piridin-2-
carboxilico

Amida de 4cido 3-amino-8-[4-((R)-
2-amino-propanoil }-piperazin-1-il]-
4-propil-tieno[2,3-b]piridin-2-
carboxilico

Amida de acido 3-amino-6-[4-((S)-
2-amino-propanoil)-piperazin-1-il}-
4-propil-tieno[2,3-b]piridin-2-
carboxilico

Amida de é&cido 3-amino-6-(4-
[hidroxi-4-metil-piperidin-1-il}-4-
propil-tieno[2,3-b]piridin-2-
[carbox(lico

Amida de A&cido 3-amino-6-(4-
metilamino-piperidin-1-il}-4-propil-
tienc|2,3-b]piridin-2-carboxllico
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Amida de 4acido 3-amino-6-(4-
amino-piperidin-1-il}-4-(4-
metanosulfonil-fenil)-tieno[2,3-
|b]piridin-2-carboxllico

Ik

Amida de acido 3-amino-6-(4-
amino-piperidin-1-il}-4-metilsulfanil-
tieno[2,3-b]piridin-2-carboxllico

Amida de &cido 3-amino-6-(4-

| |amino-piperidin-1-il}-4-((E)-estiril)-

tieno[2,3-b]piridin-2-carboxilico

Amida de 4&cido 3-amino-6-(4-
amino-piperidin-1-il}-4-(4-nitro-
fenil)-tieno[2,3-b]piridin-2-
(carboxilico

Amida de acido 3-amino-6-(4-
amino-piperidin-1-il}4-[(E)-2-(4-
cloro-fenil)-vinil}-tieno[2,3-b]piridin-
2-carboxllico

Amida de acido 3-amino-6-(4-
amino-piperidin-1-ily-4-fenetil-
tieno[2,3-b]piridin-2-carboxllico
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Amida de acido 3-amino-6-(4-
aminometil-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxilico

Amida de 4&cido 3-amino-6-(4-
amino-piperidin-1-il}-4-fenil-
tieno[2,3-b]piridin-2-carboxilico

Amida de acido 3-amino-6-(4-
amino-piperidin-1-il}-4-[(E)-2-(2-
Jcloro-feniI)-viniI]-tieno[2.3-b]piridin-
2-carboxllico

Amida de é&cido 3-amino-6-(4-
amino-piperidin-1-il}-4-(4-fluoro-
fenil)-tieno[2,3-b]piridin-2-
carboxlilico

Amida de 4&cido 3-amino-6-(4-
amino-piperidin-1-il}-4-(4-metoxi-
fenil)-tieno[2,3-b]piridin-2-
carboxllico

Amida de acido 3-amino-8-
I[1,4]diazepan-1-il-4-propil-tienc[2,3-
b]piridin-2-carboxilico
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Amida de acido 3-amino-6-[4-(2,4-
|diamino-butanoil}-piperazin-1-il]-4-
propil-tieno[2,3-b]piridin-2-
|carboxilico

Amida de acido 3-amino-6-[4{1-
piperidin-4-il-metanoil}-piperazin-1-
jill-4-propil-tieno[2,3-b]piridin-2-
carboxilico '

Amida de acido 3-amino-6-(4-metil-
[1.4]diazepan-1-il}4-propil-
tieno[2,3-b]piridin-2-carboxllico

Amida de éacido 3-amino-6-(4-
amino-piperidin-1-il}-4-(3-nitro-
fenil)-tieno[2,3-b]piridin-2-
carboxllico

Amida de 4&cido 3-amino-6-(4-
amino-piperidin-1-il}-4-[(E)-2-(4-
metoxi-fenil)-vinil)-tieno[2,3-
b)piridin-2-carboxilico

3
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Amida de écido 3-amino-6-(3-
amino-propilamino}-4-propil-
tieno[2,3-b]piridin-2-carbox(lico

Amida de acido 3-amino-6-(3-
|carbamoil-piperazin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxllico

Amida de 4cido 6-(4-acetil-
[1.4]diazepan-1-il}-3-amino-4-
propil-tieno[2,3-b]piridin-2-
carboxilico

o)
Amida de 4&cido 3-amino-6-(3-
carbamoil-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxilico
H,N

Amida de acido 3-amino-8-(3-
amino-perhidro-azepin-1-it)-4-
propil-tieno[2,3-b]piridin-2-
carboxilico
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Amida de écido 3-amino-6-(3-
aminometil-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxllico

Amida de &cido 3-amino-6-(2-
aminometil-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxllico

Amida de acido 3-amino-6-(4-
amino-piperidin-1-il}-4-trifluorometil-
tieno[2,3-b]piridin-2-carboxilico

Amida de acido 3-amino-6-
piperazin-1-il-4-trifiuorometil-
tieno[2,3-b]piridin-2-carboxllico

Amida de éacido 3-amino-6-(2-
hidroximetil-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxllico

HO

Amida de acido 3-amino-6-[4-((S)-
2-amino-3-hidroxi-propionil)-
piperazin-1-il]-4-propil-tieno[2,3-
b]piridin-2-carboxilico
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Amida de acido 3-amino-6-(4-
carbamoil-[1,4]diazepan-1-il}-4-
propil-tienof2,3-b)piridin-2-
carboxllico

Amida de acido 3-amino-6-(5-oxo-
[1.4]diazepan-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxl(lico

Amida de acido 3-amino-6-[4-((S)
2-amino-4-hidroxi-butyril}-piperazin-
1-il}-4-propil-tieno[2,3-b]piridin-2-
[carboxllico

Amida de 4&cido 3-amino-6-(4-
amino-piperidin-1-il}4-[(E)-2-(4-
fluoro-fenil)-vinil]-tieno[2,3-b]piridin-
2-carboxllico

Amida de éacido 3-amino-6-(4-
|etilamino-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxllico
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Amida de dcido 3-amino-6-(4-
amino-piperidin-1-il}-4-(3-fluoro-
fenil)-tieno[2,3-b]piridin-2-
|carboxllico

Amida de &acido 3-amino-6-[4-(N-
metilcarbamidoil}-piperazin-1-il}-4-
propil-tieno[2,3-b]piridin-2-
carboxllico

Amida de &cido 3-amino-6-(4-
hidroxiimino-piperidin-1-il)}-4-propil-
tieno[2,3-b]piridin-2-carboxilico

Amida de acido 3-amino-6-(4-
amino-piperidin-1-il)}-4-[(E)-2-(4-
trifluorometil-fenil)}-vinil]-tieno[2, 3-
b]piridin-2-carboxllico

Amida de écido 3-amino-8-(4-
amino-piperidin-1-il}4-((E)-2-p-tolil-
vinil)}-tieno[2,3-b]piridin-2-
carboxllico
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Amida de &cido 3-amino6-(4-
amino-plperidin-1-il)4-[(E)-2-(2-

ldihidmxi-propilamino)-piperidin-1-
if|-4-propil-tieno[2,3-b]piridin-2-
carboxilico

F
fluoro-fenil)-vinil]-tieno[2,3-b]piridin-
2-carboxilico N
H
I~
Amida de acido 3-amino-6-[4-(2,3- ch,

Amida de é&cidc 3-amino-6-(4-
Ihidrazinocarbonil-piperazin-1-if)4-
propil-tieno[2,3-b]piridin-2-
|carboxdlico

Amida de &cido 3-amino-8-[4-(2-
Ihidroxi-etilamino)-piperidin-1-il}-4-
propil-tieno[2,3-b]piridin-2-
|rcaarboxllic:o

‘|Amida de ¥%cido 3-amino-6-(4-
amino-piperidin-1-il}-4-{(E)-2-m-
tolil-vinil)-tieno[2,3-b]piridin-2-
|carboxflico
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Amida de acido 3-amino-6-[4-((S)-
2-hidroxi-1-metil-etilamino)-
piperidin-1-ilj-4-propil-tieno[2,3-
Ib]piridin-2-carboxflico

Amida de acido 3-amino-6-(4-
metanosulfonilamino-piperidin-1-il}-
4-propil-tieno[2,3-b]piridin-2-
|carboxilico

Ester metllico de acido 4-[3-Amino-
6-(4-amino-piperidin-1-il)-2-
carbamoil-tieno[2,3-b]piridin-4-il]-
[benzoico

Amida de 4cido 3-amino-6-[4-(2-
hidroxi-2-fenil-etilamino)-piperidin-
1-il}-4-propil-tieno[2,3-b]piridin-2-
carboxllico

Amida de é4cido 3-amino-6-
piperidin-4-il-4-propil-tienc[2,3-
b]piridin-2-carboxilico
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Amida de 4acido 3-amino-6-(4-
amino-piperidin-1-il}-4-[(E}-2-(3-
cloro-fenil)-vinil]-tieno[2,3-b]piridin-
2-carboxllico

Amida de 4cido 3-amino-8-(4-
amino-piperidin-1-il}-4-[{E)-2-(3-
metoxi-fenil)-vinil]-tieno[2,3-
b]piridin-2-carboxilico

Amida de é&cido 3-amino-6-{4-
amino-piperidin-1-il}-4-(2,5-difluoro-
fenil)-tieno[2,3-b]piridin-2-
carboxilico

Amida de acido 3-amino-6-[4-(N'-
fenil-hidrazinocarbonil)-piperazin-1-
ill-4-propil-tienof2,3-b]piridin-2-
carboxilico

Amida de acido 3-amino-6-[4-((S)-
2-hidroxi-2-fenil-etilamino)-
piperidin-1-i[]-4-propil-tieno[2,3-
b]piridin-2-carboxflico
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- |Amida de acido 3-amino-6-[4-((R}-
2-hidroxi-2-fenil-etilamino)-
piperidin-1-il]-4-propil-tieno[2,3-
b]piridin-2-carboxilico

Amida de A&cido 3-amino-6-{4-[2-
[hidroxi-2-(4-nitro-fenil}-etilamino}-
piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxilico

Amida de acido 3-amino-6-(4-
amino-piperidin-1-il}-4-etoxi-
tieno[2,3-b]piridin-2-carboxilico

Amida de acido 3-amino-6-[4-((R)-
2-hidroxi-propilamino)-piperidin-1-
ill-4-propil-tieno[2,3-b]piridin-2-
carboxllico

Amida de acido 3-amino-6-[4-((S)-
2-hidroxi-propilamino)-piperidin-1-
il-4-propil-tieno[2,3-b]piridin-2-
carboxllico
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Amida de &cido 3-amino-8-{4-{2-
hidroxi-2-{3-hidroxi-fenil}-etilamino]-
piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxllico

Amida de acido 3-amino-6-{4-[2-
hidroxi-2-(4-hidroxi-fenil)}-etilamino}-
piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxilico

Amida de acido 3-amino-6-(4-
hidroxi-azepan-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxilico

Amida de acido 3-amino-8-(4-
amino-azepan-1-il}4-propil-
tieno[2,3-b]piridin-2-carboxllico

Amida de A4cido 3-amino-6-(4-
{amino-3-hidroxi-piperidin-1-il)}-4-
propil-tienof2,3-b]piridin-2-
|carboxllico
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Amida de 4écido 3-amino-6-(4-
amino-piperidin-1-il)-4-(2,4-difluoro-
fenil)-tieno[2,3-b]piridin-2-
|carboxllico

|

Amida de éacido 3-amino-6-(4-
amino-piperidin-1-il)}4-(3,4-difluoro-
fenil)-tieno[2,3-b]piridin-2-
carboxilico

Amida de écido 3-amino-4-propil-6-
(4-sulfamoil-piperazin-1-il)-
tieno[2,3-b]piridin-2-carboxilico

Amida de é&cido 3-amino-6-(4-
amino-piperidin-1-il}-4-(4-ciano-3-
fluoro-fenil)-tieno[2,3-b]piridin-2-

carboxlflico
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Ester metllico de acido 3-[3-Amino-
6-(4-amino-piperidin-1-il}-2-
carbamoil-tieno[2,3-b]piridin-4-il]-
benzoico

Amida de é&cido 3-amino-6-(1,1-
|dioxo-tiomorfolin-4-il }4-propil-
tieno[2,3-b]piridin-2-carboxilico

Amida de acido 3-amino-6-(4-
amino-piperidin-1-il}-4-isopropoxi-
tieno[2,3-b]piridin-2-carboxilico

Amida de acido 3-amino-8-[(1H-
indol-3-ilmetil}-amino]-4-propil-
tieno[2,3-b]piridin-2-carboxilico

Amida de acido 3-amino-6-(4-
hidroxi-piperidin-1-il}-4-
trifluorometil-tieno[2,3-b]piridin-2-
carboxilico
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Amida de acido 3-amino-6-{4-[2-(4-
|amino-fenil}-2-hidroxi-etilamino}-
piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxllico

Amida de é&cido 3-amino-6-{4-[2-
[hidroxi-2-(4-metoxi-fenil)-etilamino]-
piperidin-1-il}-4-propil-tienof2,3-
b]piridin-2-carboxllico

Amida de acido 3-amino-6-{4-[2-(4-
|cloro-fenil)-2-hidroxi-etilamino}-
piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxilico

Ester etilico de acido 4-[3-Amino-8-
(4-amino-piperidin-1-il)-2-
carbamoil-tieno[2,3-b]piridin-4-il}-
benzoico

Amida de Aacido 3-amino-6-(4-
hidroxi-piperidin-1-il}-4-{4-
metanosulfonil-fenil)-tieno[2,3-
b]piridin-2-carboxllico
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|Ester metllico de é4cido 4-{2-[1-(3-
amino-2-carbamoil-4-propil-
tieno[2,3-b]piridin-6-il}-piperidin-4-
ilamino]-1-hidroxi-etil}-benzoico

Amida de A4cido 3-amino-4-(4-
ciano-3-fluoro-fenil)-6-(4-hidroxi-

piperidin-1-il}-tieno[2,3-b]piridin-2-
carboxlilico

N
I
F
NH,
0
X 8 NH,

Amida de &cido 3-amino-4-etoxi-6-
|(4-hidroxi-piperidin-1-il}-tieno[2,3-

H,
b]piridin-2-carboxllico S H,
I
HO
Amida de acido 3-amino-4-propil-6- CH,
(4-ureido-piperidin-1-il)-tieno[2,3- H,
b}piridin-2-carboxilico I\ \ O
JOL N”°N® 8  NH,
H,N H
Amida de A&cido 3-amino-6-(4- jis
hidroxi-piperidin-1-il)}-4-isopropoxi- H,C H
2
tieno[2,3-b]piridin-2-carboxilico S NH,
I
HO
Amida de 4acido 3-amino-6-(4- H,
|hidroximetil-piperidin-1-il)-4-propil- H
tieno[2,3-b]piridin-2-carboxilico S o
I -
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Amida de acido 3-amino-6-((S)-3,4-
dihidroxi-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxllico

Amida de acido 3-amino-6-[3-
hidroxi-4-(tolueno-4-sulfonilamino)-
piperidin-1-il]-4-propil-tieno[2,3-
b]piridin-2-carboxflico

Amida de é&cido 3-amino-6-
[1.4]oxazepan-4-il-4-propil-
tieno[2,3-b]piridin-2-carboxilico

Amida de 4cido 3-amino-6-(4-
hidroxi-piperidin-1-il}-4-metilsulfanil-
tieno{2,3-bjpiridin-2-carboxllico

Amida de &cido 3-amino-6-[4-
(carbamoilmetil-amino)-piperidin-1-
ill-4-propil-tieno[2,3-b]piridin-2-
carboxllico

Amida de Aacido 3-amino-6-(4-
amino-4-metil-piperidin-1-il)}-4-
propil-tieno[2,3-b]piridin-2-
carboxflico




-3

6-

e

Amida de 4cido 3-amino-6-(1,1-
|dioxo-tiomorfolin-4-ii)}-4-etoxi-
tieno[2,3-b]piridin-2-carbox(lico

Amida de 4cido 3-amino-8-(4-
metanosulfonilamino-piperidin-1-il)-
4-metilsulfanil-tieno[2,3-b]piridin-2-
carboxilico

Amida de &cido 3-amino-6-(4-
hidroxi-piperidin-1-il}-4-(3-hidroxi-

propil)-tienof2,3-b]piridin-2- H,
carboxllico =~ | N\ H
S
HO
Amida de acido 3-amino-8-{4-[2-{4- 7
carbamoil-fenil)-2-hidroxi-
etilamino]-piperidin-1-il}-4-propil- : ry
tieno[2,3-bjpiridin-2-carboxllico | (O y °
2-amida-4-piridin-3-ilamida de 4&ci- XN
do 3-amino-6-(4-hidroxi-piperidin-1- | P
il-tieno[2,3-b]piridin-2,4-
dicarboxllico HF°
Hy
o]
Do
N s NH,
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Amida de acido 3-amino-6-((S)-3-
|hidroxi-4-metanosulfonilamino-
piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxllico

Amida de &cido 3-amino-6-[4-(2-
hidroxi-2-naftalen-2-il-etilamino)-
piperidin-1-il]-4-propil-tieno[2,3-
b]piridin-2-carboxllico

Amida de éacido 3-amino-6-[4-(N'-
metilsulfonil-hidrazino)-piperidin-1-
ill-4-propil-tieno[2,3-b]piridin-2-
carboxflico

Amida de acido 3-amino-6-[4-(2-
hidroxi-2-naftalen-1-il-etilamino)-
piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxflico

Ester metllico de acido 3-{2-[1-(3-
amino-2-carbamoil-4-propil-
tieno[2,3-b]piridin-6-il}-piperidin-4-
ilamino]-1-hidroxi-etil}-benzoico

Amida de acido 3-amino-6-(4-
amino-4-metil-piperidin-1-il}-4-etoxi-
tieno[2,3-b]piridin-2-carboxilico
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Amida de éacido 3-amino-6-{4-[2-
hidroxi-2-(4-metilcarbamoil-fenil)-
etilamino}-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxillico

Amida de acido 3-amino-6-{4-[2-(4-
dimetilcarbamoil-fenil}-2-hidroxi-
etilamino]-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxilico

Amida de acido 3-amino-6-{4-{2-(4-
bencilcarbamoil-fenil}-2-hidroxi-
etilamino]-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxllico

Amida de &cido 3-amino-6-{4-[2-(3-
carbamoil-fenil)-2-hidroxi-
etilamino]-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxilico

Amida de acido 3-amino-6-[4-(2-
hidroxi-2-tiofen-2-il-etilamino)-
piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxllico

OH
2-Amida-4-[(4-hidroxi-fenil}-amida] H
de é4cido 3-amino-6-(4-hidroxi-
piperidin-1-il}-tieno[2,3-b]piridin-2,4-
: : HN._.O
dicarboxilico NH,
N 0
| T
N~ S NH,
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2-Amida-4-[(4-carbamail-fenil)- HNN. O
amida] de &cido 3-amino-6-(4-
hidroxi-piperidin-1-il}-tienof2,3-
b]piridin-2,4-dicarboxllico HN. .O
NH,
<
O N° S NH,
HO
2-Amida-4-[{4-sulfamoil-fenil)- HN. ©
amida] de &cido 3-amino-6-(4- 0
hidroxi-piperidin-1-ilo}-tieno[2,3-
b]piridin-2,4-dicarboxllico HN. O
NH,
<
O N8 NH,
HO
2-Amida-4-metilamida de acido 3- !
amino-6-(4-hidroxi-piperidin-1-Il)- ",
tieno[2,3-b]piridin-2,4-dicarboxIlico '\ N 0
O N° S NH,
HO
2-amida-4-piridin4-ilamida de aci- Ny
|do 3-amino-6-(4-hidroxi-piperidin-1- I 2
il}-tieno[2,3-b]piridin-2,4- HN._.O NH
|dicarboxilico | S 0
O NS NH,
HO
Amida de &cido 3-amino-6-[4-
(fenilcarbamoilmetil-amino)- NH, o
sl S can s
oy
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Amida de acido 3-amino-6-(4-{[(4-
carbamoil-fenilcarbamoil)-metil}-
amino}-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxllico

Amida de &cido 3-amino-6-[4-(2-
hidroxi-3-fenoxi-propilamino}-
piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxllico

Amida de &acido 3-amino-6-[4-(2-
hidroxi-3-fenil-propilamino)-
piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxlilico

Amida de acido 3-amino-6-{4-[2-
hidroxi-3-(4-metoxi-fenoxi)-
propilamino]-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxilico

Amida de acido 3-amino-6-{4-[3-(4-

carbamoil-fenoxi)-2-hidroxi- M
. . _ni idin 4t . 0 |
il oo DUBC AR
- &1

Amida de &cido 3-amino-6-[4-(1-

imino-etil)-piperazin-1-if]-4-propil-

tienof2,3-bjpiridin-2-carboxllico NH,

¥4

S NH,
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Amida de A4cido 3-amino-6-(4-
|amino-3,3-dimetil-ciclohexil}-4-
propil-tienof2,3-b]piridin-2- NH,
i = NH,
carboxllico | N
~
N~ S o
H,N
Amida de é&cido 3-amino-6-(4-
hidroxi-3,3-dimetil-ciclohexil}-4-
propil-tieno[2,3-b]piridin-2- NH, "
|carboxilico | =X N\ 2
o
N~ S o
HO

y sus sales, ésteres, tautémeros, isémeros individuales y mezclas de isdme-
ros farmacéuticamente aceptables.

Para todos los compuestos descritos en esta solicitud, en el caso de que la
nomenclatura esté en conflicto con la estructura, debe entenderse que el com-
puesto esta definido por la estructura.

En otra realizacién de la invencién, se proporcionan los siguientes com-
puestos:

Amida de écido 3-amino-8-(4-oxo-piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-
carboxflico;

Amida de 4cido 3-amino-6-(4-amino-4-ciano-piperidin-1-il)-4-propil-tieno[2,3-
b]piridin-2-carboxilico;

Amida de écido 3-amino-6-(4-amino-piperidin-1-il)-4-{4-metanosulfonil-fenil)-
tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il}4-metilsulfanil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il}-4-({E)-estiril}-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il}4-(4-nitro-fenil}-tieno[2,3-
b]piridin-2-carboxilico;

Amida de acido 3-amino-6-[1,4]diazepan-1-il-4-propil-tieno[2,3-b]piridin-2-
carboxillico;
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Amida de &cido 3-amino-8-[4-(2,4-diamino-butanoil)-piperazin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxilico;

Amida de &cido 3-amino-6-(4-amino-piperidin-1-il}-4-[(E)-2-(4-metoxi-fenil)-
vinif}-tieno[2,3-b]piridin-2-carboxdlico;

Amida de &cido 3-amino-8-(2-aminometil-piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il}-4-trifluorometil-tieno[2,3-
b]piridin-2-carboxilico;

Amida de &cido 3-amino-8-piperazin-1-il-4-trifluorometil-tieno[2,3-b]piridin-2-
carboxilico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il}4-((E)-2-p-tolil-vinil)-
tieno[2,3-b]piridin-2-carboxilico;

Amida de é&cido 3-amino-8-[4-(2,3-dihidroxi-propilamino)-piperidin-1-il]-4-
propil-tieno[2,3-b]piridin-2-carboxllico;

Amida de 4&cido 3-amino-6-[4-(2-hidroxi-etilamino)-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxllico;

Amida de é&cido 3-amino-6-(4-amino-piperidin-1-il}4-((E)-2-m-tolil-vinil)-
tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-6-{4-metanosulfonilamino-piperidin-1-il)}-4-propil-
tieno[2,3-b]piridin-2-carboxilico;

Ester metllico de &cido 4-[3-amino-6-(4-amino-piperidin-1-il)-2-carbamoil-
tieno[2,3-b]piridin-4-il}-benzoico;

Amida de &cido 3-amino-6-[4-(2-hidroxi-2-fenil-etilamino)-piperidin-1-il}-4-
propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-6-piperidin-4-il-4-propil-tieno[2,3-b]piridin-2-
carboxilico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il}-4-(2,5-difluoro-fenil)-
tieno[2,3-b]piridin-2-carboxilico;

Amida de &cido 3-amino-6-[4-(N'-fenil-hidrazinocarbonil)-piperazin-1-il]-4-
propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-6-[4-{(S)-2-hidroxi-2-fenil-etilamino)-piperidin-1-il}-
4-propi|-ﬁeno[2.3-b]piridin-2-carb6xllioo:

Amida de acido 3-amino-8-[4-((R)-2-hidroxi-2-fenil-etilamino)-piperidin-1-il]-
4-propil-tieno[2,3-b]piridin-2-carboxllico;

Amida de acido 3-amino-6-{4-[2-hidroxi-2-(4-nitro-fenil)-etilamino]-piperidin-
1-if4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-6-{4-amino-piperidin-1-it}-4-etoxi-tieno[2,3-b]piridin-
2-carboxllico;

252
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Amida de acido 3-amino-6-[4-((S)-2-hidroxi-propilamino)-piperidin-1-ilj-4-
propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-8-[4-((S)-2-hidroxi-propilamino)-piperidin-1-il]-4-
propil-tienof2,3-b]piridin-2-carboxflico;

Amida de 4cido 3-amino-6-{4-[2-hidroxi-2-(3-hidroxi-fenil}-etilamino]-
piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de 4&cido 3-amino-6-{4-[2-hidroxi-2-(4-hidroxi-fenil}-etilamino]-
piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de &cido 3-amino-8-(4-amino-azepan-1-il)}-4-propil-tieno[2,3-b]piridin-
2-carboxilico;

Amida de 4cido 3-amino-6-(4-amino-3-hidroxi-piperidin-1-il}4-propil-
tieno[2,3-b}piridin-2-carboxllico;

Amida de A4cido 3-amino-6-(4-amino-piperidin-1-il}4-(2,4-difluoro-fenil)-
tieno[2,3-b]piridin-2-carboxflico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il}4-(4-ciano-3-fluoro-fenil)-
tienof2,3-b]piridin-2-carboxllico;

Amida de &cido 3-amino-8-(4-amino-piperidin-1-il)}-4-isopropoxi-tieno[2,3-
b]piridin-2-carboxllico;

Amida de &acido 3-amino-6-[(1H-indol-3-iimetil)}-amino]-4-propil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-(4-hidroxi-piperidin-1-il}4-trifluorometil-tieno[2,3-
b]piridin-2-carboxilico;

Amida de 4acido 3-amino-6{4-[2-(4-amino-fenil}-2-hidroxi-etilamino]-
piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-8-{4-[2-hidroxi-2-(4-metoxi-fenil)-etilamino]-
piperidin-1-il}-4-propil-tieno{2,3-b]piridin-2-carboxllico;

Amida de acido 3-amino-6-{4-[2-(4-cloro-fenil}-2-hidroxi-etilamino]-piperidin-
1-il}-4-propil-tieno[2,3-b]piridin-2-carboxllico;

Amida de é&cido 3-amino-6-(4-hidroxi-piperidin-1-il)}-4-(4-metanosulfonil-
fenil)-tieno[2,3-b]piridin-2-carboxllico;

Ester metllico de &cido 4-{2-[1-(3-Amino-2-carbamoil-4-propil-tieno[2,3-
b]piridin-6-il}-piperidin-4-ilamino]-1-hidroxi-etil}-benzoico; ‘

Amida de écido 3-amino-4-(4-ciano-3-fluoro-fenil}-6-(4-hidroxi-piperidin-1-il)-
tieno[2,3-b]piridin-2-carboxilico;

Amida de é4cido 3-amino-4-etoxi-6-(4-hidroxi-piperidin-1-il}-tieno[2,3-
b]piridin-2-carboxllico;

Amida de éacido 3-amino-4-propil-6-(4-ureido-piperidin-1-il}-tieno[2,3-
b]piridin-2-carboxilico;

esh
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Amida de acido 3-amino-6-{(S)-3,4-dihidroxi-piperidin-1-il}-4-propil-tienc[2,3-
b]piridin-2-carboxllico;

Amida de &cido 3-amino-8-(4-hidroxi-piperidin-1-il}-4-metilsulfanil-tienof2,3-
b]piridin-2-carboxilico;

Amida de é&cido 3-amino-6-(4-hidroxi-piperidin-1-il}4-(3-hidroxi-propil)-
tieno[2,3-b]piridin-2-carboxilico;

Amida de é&cido 3-amino-6-{4-[2-(4-carbamoil-fenil)-2-hidroxi-etilamino]-
piperidin-1-il}-4-propil-tienof2,3-b)piridin-2-carboxllico;

2-Amida-4-piridin-3-ilamida de &cido 3-amino-6-(4-hidroxi-piperidin-1-il}-
tieno[2,3-b]piridin-2,4-dicarboxllico;

Amida de acido 3-amino-6-((S)-3-hidroxi-4-metanosulfonilamino-piperidin-1-
il}-4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-6-{4-(2-hidroxi-2-naftalen-2-il-etilamino}-piperidin-1-
ill-4-propil-tieno[2,3-b]piridin-2-carboxllico;

Amida de acido 3-amino-6-[4-(N'-metilsulfonil-hidrazino)-piperidin-1-il]-4-
propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-6-[4-(2-hidroxi-2-naftalen-1-il-etilamino)-piperidin-1-
ill-4-propil-tieno[2,3-b)piridin-2-carboxilico;

Ester metlico de &cido 3-{2-[1-(3-amino-2-carbamoil-4-propil-tienof2,3-
b)piridin-6-il)}-piperidin-4-ilamino]-1-hidroxi-etil}-benzoico;

Amida de &cido 3-amino-8-(4-amino-4-metil-piperidin-1-il)-4-stoxi-tieno[2,3-
b]piridin-2-carboxilico;

Amida de acido 3-amino-8-{4-[2-hidroxi-2-(4-metilcarbamoil-fenil}-etilamino]-
piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-8-{4-[2-(4-dimetilcarbamoil-fenil)}-2-hidroxi-
etilamino}-piperidin-1-il}-4-propil-tiena[2,3-b]piridin-2-carboxllico;

Amida de 4cido 3-amino-6-{4-[2-(4-bencilcarbamoil-fenil}-2-hidroxi-
etilamino]-piperidin-1-il}-4-propil-tienof2,3-b]piridin-2-carboxllico;

Amida de acido 3-amino-8-{4-[2-(3-carbamoil-fenil)-2-hidroxi-etilaminoc}-
piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxfilico;

2-Amida-4-[(4-hidroxi-fenil}-amida] de acido 3-amino-8-(4-hidroxi-piperidin-
1-il}-tieno[2,3-b]piridin-2,4-dicarboxllico;

2-Amida-4-[(4-carbamoil-fenil}-amida] de 4&cido 3-amino-6-(4-hidroxi-
piperidin-1-il)}-tieno[2,3-b]piridin-2,4-dicarboxllico;

2-Amida-4-[(4-sulfamoil-fenil}amida] de 4&cido 3-amino-6-(4-hidroxi-
piperidin-1-il}-tieno[2,3-b]piridin-2,4-dicarboxllico;

2-Amida-4-piridin4-ilamida de acido 3-amino-6-(4-hidroxi-piperidin-1-il)-
tieno[2,3-b]piridin-2,4-dicarboxilico;
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Amida de acido 3-amino-8-[4-(2-hidroxi-3-fenoxi-propilamino)-piperidin-1-il}-
4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-8-[4-(2-hidroxi-3-fenil-propilamino)-piperidin-1-il}-4-
propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de &cido 3-amino-6-{4-[2-hidroxi-3-(4-metoxi-fenoxi}-propilamino}-
piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxllico;

Amida de acido 3-amino-6-{4-[3-(4-carbamoil-fenoxi)-2-hidroxi-propilamino]-
piperidin-1-if}-4-propil-tieno[2,3-b]piridin-2-carboxllico;

Amida de éacido 3-amino-6-(4-amino-3,3-dimetil-cyclohexil}-4-propil-
tieno[2,3-b]piridin-2-carboxilico;

Y sus sales, ésteres, tautdmeros, isémeros individuales y mezclas de is6-
meros farmacéuticamente aceptables.

La invencién incluye los derivados farmacéuticamente aceptables de los
compuestos de férmula (1). Un "derivado farmacéuticamente aceptable® se refiere
a cualquier acido, sal o éster farmacéuticamente aceptable de un compuesto de
esta invencién, y cualquier otro compuesto que, tras ser administrado a un pacien-
te, sea capaz de proporcionar (directa o indirectamente) un compuesto de esta
invencién o un metabolito farmacolégicamente activo o residuo farmacolégicamen-
te activo del mismo.

Las sales farmacéuticamente aceptables de los compuestos de esta inven-
cién incluyen las derivadas de acidos y bases inorgénicos y organicos farmacéuti-
camente aceptables. Ejemplos de 4dcidos adecuados incluyen los écidos clorhidri-
co, bromhidrico, sulfdrico, nitrico, perclérico, fumarico, maleico, fosférico, glicdlico,
lactico, salicllico, succinico, tolueno-p-sulfdnico, tartarico, acético, citrico, metano-
sulfénico, fébrmico, benzoico, malénico, naftaleno-2-sulfénico y bencenosulfénico.
Otros acidos, como el acido oxalico, aunque no son en sl farmacéuticamente
aceptables, pueden ser empleados en la preparacion de sales Gtiles como inter-
medios para obtener los compuestos de esta invencién y sus sales por adicién de
écidos farmacéuticamente aceptables. Las sales derivadas de bases apropiadas
incluyen sales de metales alcalinos (por ejemplo, sodio), metales alcalino-térreos
(por ejemplo, magnesio), amonio y N-(alquilo C1-Ca)s".

Ademas, los compuestos de esta invencién incluyen profarmacos de com-
puestos de férmula (). Los profdarmacos incluyen los compuestos que, tras una
transformacién sencilla, son modificados para producir los compuestos de la in-
vencién. Las transformaciones quimicas sencillas incluyen hidrélisis, oxidacion y
reduccion que se producen de forma enzimatica, metabélica o de alguna otra for-
ma. Especlficamente, cuando un profairmaco de esta invencion es administrado a
un paciente, el profirmaco puede ser transformado en un compuesto de formula
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(1), confiriendo asl el efecto farmacolégico deseado.

Cualquiera de los compuestos de esta invencidn que contenga uno o mas
adtomos de carbono asimétricos se puede producir en forma de racematos y mez-
clas racémicas, enantibmeros individuales, mezclas diasterebmeras y diastereo-
meros individuales. Todas estas formas isométricas de estos compuestos estin
expresamente incluidas en la presente invencién. Cada atomo de carbono este-
reogénico puede estar en la configuracién R o S, o una combinacién de las confi-
guraciones.

Algunos de los compuestos de la invencién puede existir en més de una
forma tautémera, La invencién incluye todos estos tautébmeros.

Los compuestos de la invencién son solamente los que estan contemplado
que sean "quimicamente estables™ como se apreciara por los expertos en la técni-
ca. Por ejemplo, un compuesto que tenga una "valencia cambiante” o un "carba-
nién™ no son compuestos contemplados por la invencion.

En la presente memoria descriptiva se usan las siguientes abreviaturas:

DMF es dimetilformamida;

DMSO es dimetil-sulféxido;

EtOAc es acetato de etilo;

EtOH es etanol;

HPLC es cromatografia liquida de alta resolucion;

MeOH es metanol;

THF es tetrahidrofurano;

TLC es cromatografia de capa fina.

Los términos que no estén especificamente definidos en la presente memo-
ria descriptiva deben adoptar los significados que se les daria por un experto en la
técnica teniendo en cuenta la descripcién y el contexto. Por ejemplo, "alcoxi Cy¢"
es un alquilo Cy¢ con un oxigeno terminal, como metoxi, etoxi, propoxi, pentoxi y
hexoxi. Todos los grupos alquilo, alquileno o alquilino debe entenderse que estan
ramificados o sin ramificar salvo que se especifique otra cosa. Otras definiciones
mas especificas son como sigue:

El tdrmino "alquilo™ se refiere a un radical alifatico saturado que contiene de
uno a diez atomos de carbono o un radical hidrocarbonado alifdtico moné- o poli-
insaturado que contiene de dos a doce dtomos de carbono salvo que se establez-
ca otra cosa. El radical alifatico mono- o poli-insaturado contiene al menos un en-
lace doble o triple, respectivaments. "Alquilo” se refiere a grupos alquilo tanto ra-
mificados como sin ramificar. Ejemplos de "alquilo” incluyen grupos alquilo que
son grupos alquilo de cadena lineal que contienen de uno a ocho &tomos de car-
bono y grupos alquilo ramificados que contienen de tres a diez atomos de carbo-



10

15

20

25

30

a5

—a7- (~3s

no. Otros ejemplos incluyen grupos alquilo inferior que son grupos alquilo de ca-
dena lineal que contienen de uno a seis 4tomos de carbono y grupos alquilo rami-
ficados que contienen de tres a seis 4tomos de carbono. Debe entenderse que
cualquier término de combinacién que use los prefijos "alk® o "alquilo™ se refiere a
analogos segun la definicion anterior de "alquilo”. Por ejemplo, los términos como
"alcoxi”®, "alquiltio” se refieren a grupos alquilo unidos a un segundo grupo a través
de un atomo de oxigeno o azufre. "Alcanoilo™ se refiere a un grupo alquilo unido a
un grupo carbonilo (C=0). Cad alquilo o analogo de alquilo descrito en la presente
memoria descriptiva debe entenderse que estd de forma opcional parcial o com-
pletamente halogenado.

El término “cicloalquilo” se refiere al analogo ciclico de un grupo alquilo,
como se defini6 anteriormente. Ejemplos de grupos cicloalquilo son grupos ci-
cloalquilo no aromaticos saturados o insaturados que contienen de tres a ocho
atomos de carbono, y otros ejemplos incluyen grupos cicloalquilo que tienen tres a
seis atomos de carbono.

El tdrmino "heterocicloalquilo” se refiere a un radical heterociclico monocl-
clico de 4-8 miembros (pero preferentemente de 5 ¢ 6 miembros) o biciclico de 8-
11 miembros, que puede estar saturado o insaturado, y que es no aromatico. Ca-
da heterociclo consiste en atomos de carbono y de 1 a 4 heteroatomos escogidos
entre nitrégeno, oxigeno y azufre. El heterociclo puede estar unido por cualquier
étomo del ciclo, que de lugar a la creacién de una estructura estable. Ejemplos de
"heterocicloalquilo” incluyen radicales como pirrolinilo, pirrolidinilo, pirazolinilo, pi-
razolidinilo, piperidinilo, morfolinilo, tiomorfolinilo, piperazinilo, indolinilo, azetidinilo,
tetrahidropiranilo, tetrahidrotiopiranilo, tetrahidrofuranilo, hexahidropirimidinilo,
hexahidropiridazinilo, dihidro-oxazolilo, 1,2-tiazinanil-1,1-di6xido, 1.2,6-
tiadiazinanil-1,1-diéxido, isotiazolidinil-1,1-diéxido e imidazolidinil-2,4-diona.

El término "halégeno” se refiere a bromo, cloro, filior o yodo.

El término "arilo”™ debe entenderse que significa un carbociclo aromético de
6-12 miembros, que puede ser un anillo tnico o puede ser de miltiples anillos con-
juntamente condensados o unidos covalentements. El término "arilo” incluye, por
ejemplo, fenilo y naftilo; y otros términos que comprenden "arilo” tendran la misma
definicién para el componente de arilo, y ejemplos de estos restos incluyen: arilal-
quilo, ariloxi o ariltio.

El término "heteroarilo® se refiere a un radical heterociclico aromético esta-
ble monociclico de 5-8 miembros (pero preferentemente de 5 ¢ 6 miembros) o bi-
ciclico de 8-11 miembros. Cada heterociclo consiste en dtomos de carbono y de 1
a 4 heteroatomos escogidos entre nitrégeno, oxigeno y azufre. El grupo heteroarilo
puede estar unido por cualquier &tomo del anillo que dé lugar a la creacién de una
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estructura estable. Ejemplos de “hetsroarilo” incluyen radicales como furanilo, tie-
nilo, pirmolilo, oxazolilo, tiazolilo, imidazolilo, pirazolilo, isoxazolilo, isotiazolilo, oxa-
diazolilo, triazolilo, tetrazolilo, tiadiazolilo, piridinilo, piridazinilo, pirimidinilo, pirazini-
lo, indolizinilo, indolilo, iscindolilo, benzofuranilo, benzotienilo, indazolilo, bencimi-
dazolilo, benztiazolilo, benzoxazolilo, purinilo, quinolizinilo, quinolinilo, isoquinolini-
lo, cinolinilo, ftalazinilo, quinazolinilo, quinoxalinilo, naftiridinilo, pteridinilo, carbazo-
lilo, acridinilo, fenazinilo, fenotiazinilo y fenoxazinilo.

Los términos "opcional” u "opcionalmente” significan que el acontecimiento
o circunstancias posteriormente descritos pueden ocurrir 0 no ocurrir, y que la
descripcién incluye los casos en que el acontecimiento o circunstancia se produce
y los casos en que no se produce. Por ejemplo, "arilo opcionalmente sustituido”
significa que el radical arilo puede estar o no estar sustituido y que la descripcién
incluye tanto los radicales arilo sustituidos como los radicales arilo que no tienen
ninguna sustitucion.

El término "sustituido™ significa que uno o méas 4tomos de hidrdgeno o un
atomo de un grupo o resto, tanto si se designa especificamente como si no, esta
sustituido con una seleccién de! grupo de sustituyentes indicado, con la condicién
de que la valencia normal de los atomos no se sobrepasa y que la sustitucién dé
lugar a un compuesto estable. Si un enlace a un sustituyente es mostrado de for-
ma que cruza el enlace que conecta dos &tomos en un anillo, entonces cada susti-
fuyente puede estar unido a cualquier atomo en el anillo. Cuando un sustituyente
es citado sin indicar el 4tomo a través del cual este sustituyente estd unido al resto
del compuesto, entonces este sustituyente puede estar unido a través de cualquier
atomo en este sustituyente. Por ejemplo, cuando el sustituyente es piperazinilo,
piperidinilo o tetrazolilo, salvo que se especifique otra cosa, este grupo piperazini-
lo, piperidinilo o tetrazolilo puede estar unido al resto del compuesto de la inven-
cién a través de cualquier atomo en este grupo piperazinilo, piperidinilo o tetrazoli-
lo. Generaimente, cuando cualquier sustituyente o grupo se produce mas de una
vez en cualquier constituyente o compuesto, su definicion en cada aparicién es
independiente de su definicion en cualquier otra aparicién. Por tanto, por ejemplo,
si un grupo se muestra que esta sustituido con 0 a 2 R, entonces este grupo esta
opcionaimente sustituido con hasta dos grupos R y R en cada aparicién se selec-
ciona independientemente entre la lista definida de posibles R. Estas combinacio-
nes de sustituyentes y/o variables, sin embargo, es permisible solo si estas combi-
naciones dan lugar a compuestos estables.

Como se usan en la presente memoria descriptiva con anterioridad y en
toda esta solicitud, "nitrdgenc™ y "azufre” incluyen cualquier forma oxidada de ni-
trégeno y azufre y la forma cuatemizada de cualquier nitrdgeno béasico.
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Métodos de uso terapéutico
De acuerdo con la invencién, se proporcionan nuevos métodos para usar

los compuestos de férmula (). Los compuestos de la invencion son eficaces para
inhibir la actividad de IKKB y/o IKKa. En particular, estos compuestos son (tiles
para bloquear procesos de enfermedades exacerbados por la activacion de NF-xB
mediada por-IKKp y la activacién de IKKa de la actividad de células B ¢ el gen re-
gulador del ciclo celular Ciclina D1. En el bloqueo de la activacion deNF-«xB, los
compuestos de la invencién bloquean eficazmente la transcripcién de genes que
codifican citoquinas inflamatorias que incluyen IL-1, IL-2, IL-8, IL-8, TNFa, quimio-
quinas que incluyen IL-8 y RANTES asl como otras moléculas pro-inflamatorias
que incluyen COX-2 y moléculas de adhesién celular como 1ICAM-1, VCAM-1 y E-
selectina. Estos mediadores desempefian una funcién clave en la etiologla de tras-
tomos inflamatorios, autoinmunes y cardiovasculares y del cancer. La prevencién
de la produccidn de estos mediadores es un medio deseable para tratar estos tras-
tomnos. Por tanto, se proporcionan métodos para tratar estos estados usando los
compuestos de la invencién. Estos estados inflamatorios y autoinmunes incluyen,
pero sin limitacién, osteoartritis, herida de reperfusién, asma, enfermedad de obs-
truccién pulmonar crénica (COPD), esclerosis muiltiple, sindrome de Guillain-Barre,
enfermedad de Crohn, colitis ulcerativa, psoriasis, enfermedad de injerto frente a
hospedante, lupus sistémico eritematoso, artritis reumatoide, enfermedad de Alz-
heimer, sindrome de choque téxico, diabetes mellitus dependiente de insulina, do-
lor agudo y crénico, herida térmica, sindrome de angustia respiratoria en adultos
(ARDS), herida miiltiple de érganos secundaria por trauma, glomerulonefritis agu-
da, dermatosis con componentes inflamatorios agudos, meningitis purulenta aguda
y otros trastomos del sistema nervioso central, enfermedad de Grave, miastenia
grave, escleroderma y dermatitis atépica. Estos trastornos cardiovasculares inclu-
yen, pero sin limitacién, aterosclerosis, infarto de miocardio y apoplejia. Estos can-
ceres incluyen, pero sin limitacién, enfermedades malignas de derivacion linfoide,
mieloide y epitelial que incluyen leucemia, linfomas y canceres de mamas, gastri-
co, de colorrectal, de puimdn y pancreatico. Los compuestos de la invencién pue-
den ser usados también para tratar otros trastomos asociados con la activacién de
IKK de NF-xB o relacionados con los anteriormente citados o expuestos en el
apartado de antecedentes de la invencién. Por ejemplo, los compuestos de la in-
vencién pueden ser Gtiles también en el tratamiento del c&ncer aumentando la efi-
cacia de los agentes quimioterapéuticos. Por lo tanto, la invencién proporciona
también métodos para tratar enfermedades inflamatorias y autoinmunes, y otras
enfermedades que incluyen céncer, que comprende administrar a un paciente que
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necesita este tratamiento una cantidad farmacéuticamente eficaz de un compuesto
segun la invencion.

Para un uso terapéutico, los compuestos de la invencion pueden ser admi-
nistrados en cualquier forma de dosificacion convencional y de cualquier manera
convencional. Las vias de administracién incluyen, pero sin limitacién, las vias in-
travenosa, intramuscular, subcutdnea, intrasinovial, por infusién, sublingual, trans-
demal, oral, tdpica o por inhalacién. Los modos preferidos de administracién son
el oral e intravenoso. Las composiciones que comprenden los compuestos de la
invencion para cada una de las vias de administracion anteriormente mencionadas
serdn evidentes para el experto en la técnica. La invencién proporciona también
composiciones farmacéuticas que incluyen una cantidad terapéuticamente eficaz
de los compuestos segln la invencién. Estas composiciones farmacéuticas inclui-
ran los vehiculos y adyuvantes farmacéuticamente aceptables como se describe
en detalle con posterioridad.

Los compuestos de esta invencién pueden ser administrados solos o en
combinacién con adyuvantes que aumenten la estabilidad de los inhibidores, facili-
ten la administracién de las composiciones farmacéuticas que los contienen en
ciertas realizaciones, proporcionen una disolucién o dispersion aumentada, au-
menten la actividad inhibidora, proporcionen una terapia auxiliar y similares, que
incluyen otros ingredientes activos. Ventajosamente, estas terapias de combina-
cion utilizan dosificaciones inferiores de los agentes térapéutioos convencionales,
evitando asi la posible toxicidad y efectos secundarios adversos que se producen
cuando los agentes se usan en forma de monoterapias. Los compuestos de la in-
vencion se pueden combinar fisicamente con los agentes terapéuticos convenc-
nionales u otros adyuvantes en forma de una Unica composicién farmacéutica.
Ventajosamente, los compuestos pueden ser seguidamente administrados conjun-
tamente en una anica forma de dosificacién. En algunas realizaciones, las compo-
siciones farmacéuticas que comprenden estas combinaciones de compuestos con-
tienen al menos aproximadamente 15%, pero mas preferentemente al menos
aproximadamente 20% de un compuesto de la invencién (p/p) o una combinacién
de los mismos. Altemativamente, los compuestos pueden ser administrados sepa-
radamente (en serie o en paralelo). Las dosificaciones separadas permiten una
mayor flexibilidad en el régimen de dosificacion.

Como se mencioné anteriormente, las formas de dosificacién de los com-
puestos de esta invencion incluyen vehiculos y adyuvantes farmacéuticamente
aceptables conocidos por los expertos ordinarios en la técnica. Estos vehiculos y
adyuvantes incluyen, por ejemplo, intercambiadores iénicos, alimina, estearato de
aluminio, lecitina, protelnas de suero, sustancias tamponantes, agua, sales o elec-
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trolitos y sustancias basadas en celulosa. Las formas de dosificacion preferidas
incluyen comprimidos, capsulas, grageas, liquidos, soluciones, suspensiones,
emulsiones, pastillas, jarabes, polvos reconstituibles, granulos, supositorios y par-
ches transdermales. Los métodos para preparar estas formas dosificacién son co-
nocidos (véase, por ejemplo, H.C. Ansel y N. G. Popovish, Pharmaceutical Dosage
Forms and Drug Delivery Systems, 5 th ed., Lea and Febiger (1980)). Los niveles
de dosificacion y los requisitos estan bien reconocidos en la técnica y pueden sér
seleccionados por un experto ordinario en la técnica a partir de métodos y técnicas
disponibles adecuados para un paciente particular. En algunos casos, [os niveles
de dosificacién varian en el intervalo de aproximadamente 10-1000 mg/dosis para
un paciente de 70 kg. aunque una dosis por dia puede ser suficients, se pueden
proporcionar hasta 5 dosis por dia. Para dosis orales, pueden ser requeridos hasta
2000 mg/dla. Como apreciara el experto en la técnica, pueden ser necesarias do-
sis inferiores o superiores dependiendo de los factores particulares. Por ejemplo,
los régimenes especificos de dosificacién y tratamiento dependeran de factores
como el perfil sanitario general del paciente, la gravedad y transcurso del trastomo
del paciente o su disposicion respecto al mismo, y el criterio del facultativo encar-
gado.
METODOS SINTETICOS

La invencién proporciona adicionalmente métodos para preparar los com-
puestos de fédrmula (l). Los compuestos de la invencion pueden ser preparados
mediante los métodos y ejemplos generales presentados a continuacién, y los mé-
todos conocidos por un experto ordinario en la técnica. Las condiciones de la re-
accion y los tiempos de reaccién éptimos pueden variar dependiendo de los reac-
tantes particulares usados. Salvo que se especifique otra cosa, los disolventes,
temperaturas, presiones y otras condiciones de la reaccién se pueden seleccionar
faciimente por un experto ordinario en la técnica. Los procedimientos especificos
se proporcionan en la seccion de Ejemplos Sintéticos. El progreso de la reaccion
puede ser verificado por métodos convencionales como cromatografla de capa
fina (TLC). Los intermedios y productos pueden ser purificados por métodos cono-
cidos en la técnica que incluyen cromatografia de columna, HPLC o recristaliza-
cion.

Como se ilustra en el Esquema |, los compuestos de fdrmula (I) pueden ser
preparados partiendo de una 1,3-diona que porta los sustituyentes Ry y Rz (ll). La
reaccion de (ll) con cianotioacetamida (lll) en un disolvente adecuado como EtOH,
en presencia de una base adecuada como trietiamina, proporciona el 2-
mercaptonicotinonitrilo sustituido IV. La reaccién de IV con cloro- o bromo-
acetamida (V) en un disolvente adecuado como DMF, THF o EtOH en presencia
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de una base adecuada como carbonato de sodio, hidréxido de sodio o etoxido de
sodio, proporciona el compuesto deseado de férmula (l). Los sustituyentes R; y Rz
pueden ser adicionalmente modificados por métodos conocidos en la técnica para
producir compuestos adicionales de la invencion.

Esquema |
R1
R R, I/
1 NH, R; N SH
I mn v

i
I J
Por ejemplo, como se ilustra en el Esquema |l, partiendo de un diceto-éster
VI y usando el procedimiento anteriormente indicado, se obtiene el éster | (R =
COzR’, en donde R’ es un grupo alquilo como metilo o etilo). Usando métodos co-
nocidos en la técnica, Ry puede ser modificado para preparar otro Ry deseado. Por
ejemplo, 1a hidrdlisis proporciona el 4cido carboxllico | (Ry = CO2H) y la reaccién
del 4cido carboxilico con una amina R"NH; bajo condiciones estandar de acopla-
miento proporciona la amida | (Ry = C(O)NHR"). Alternativamente, la reduccién del
éster a través de un agente reductor adecuado como hidruro de litio-aluminio pro-
porciona un alcohol | (Ry = CH2OH). La reaccién del alcohol con un fenol ArOH
bajo condiciones de Mitsunobu proporciona el aril-éter | (Ry = CH20Ar). Estas y
otras modificaciones se describen en la seccion de Ejemplos Sintéticos.
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RO, O
R’/ﬁ\/%on' + NC’YS ' 2, ~CN
NH, R; NZ ~SH
vi n Vil

x/\ro RO 0O HO._ O

NH, e hidrélisk "
V X=Bro Cl | e P - ' N 4
R N/ 8 H, R; N/ S H,
IR, = CO;R) I (R, = COH)
reduccidn
/ R*NH,
Ho R'NH,___O
H,
BB ©  Mitsunoby T TN 2
R; N, 8 H, \ A0 R; N/ 8 H!
= H,
1(R, = CH,0H) ' N4 0 I (R, = C{O)NHR")
RYZONT TS M,
1(Ry = -CH,0Ar)

En una modificacién del procedimiento anterior para preparar Vi, se parte
de un éster de acido 2-cloro o 2-bromo-3-ciano-isonicotinico (VIlIl, Esquema lli). El
grupo 2-halo puede ser seguidamente convertido en un grupo 2-mercapto por mé-
todos conocidos en la técnica, por ejemplo, por reaccidn con tiourea en un disol-
vente adecuado como EtOH que proporcione el intermedio de éster VIL.

Esquema lll
R'O o) R'O (o)
Rxy—~CN ¥, CN
® — ®
Ry” "N~ X Ry” N ~SH
Vil{X=Bro CI) Vil

El Esquema [V ilustra un procedimiento mediante el que se pueden obtener
compuestos de férmula (I) que tengan una amina en Ry. El 2-bromo-4-hidroxi-
nicotinotrilo {IX) es tratado con cloruro de 4-metoxibencilo en presencia de una
base adecuada como hidruro de sodio en un disolvente adecuado como DMF para
proporcionar el 4-metoxibencil-éter X. Este puede ser seguidamente convertido en
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el compuesto de 2-mercapto como se describié anteriormente en el Esquema Il
El compuesto de mercapto resultante se puede hacer reaccionar seguidamente
con una haloacetamida como se describe en los Esquemas | y Il para proporcionar
| (R1 = 4-metoxibencil-éter). Altemativamente, se puede hacer reaccionar X con
mercaptoacetamida en presencia de una base adecuada como hidruro de sodio en
un disolvente adecuado como DMF para proporcionar | (R1 = 4-metoxibencil-éter)
directamente. El tratamiento del éter con é&cido trifluoroacético proporciona la sal
Xl. La reaccion de Xl con N-feniltrifluorometanosulfinimida en presencia de una
base adecuada como diisopropiletilamina en un disolvente adecuado como dioxa-
no proporciona el trifluorometanosulfonato Xll. La reaccién de Xll con una amina
R'R"NH en un disolvente adecuado como dioxano proporciona | (R = NR'R"). La
reaccion puede ser opcionalmente calentada para obtener aminas menos reacti-
vas como aril-aminas.

Esquema IV
H
» oy
Z Z
| = MeO | =
P P
R; N Br R; N Br
IX X

I (R, = 4-MeOPhCH,0) b
CF4SO,.

Xi 1 (R, = NR'R")

En el Esquema V se ilustra un procedimiento que puede ser usado para
introducir una diversidad de grupos arilo o arilalquenilo en R4 y grupos nucledfilos
como aminas en Rz. El 4cido de Meldrum (XIlll) es tratado con disulfuro de carbo-
no, yoduro de metilo y una base adecuada como trietilamina, en un disolvente
adecuado como DMSO, para proporcionar la bis-metilsulfaniimetileno-diona (XIV).
El tratamiento de XIV con 2-cianotioacetamida bajo condiciones alcalinas adecua-
das como con étoxido de sodio en etanol proporciona el nitrilo XVa. La reaccién de
XVa con 2-cloro- 0 2-bromo-acetamida en presencia de una base adecuada como
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hidruro de sodio en un disolvente adecuado como DMF proporciona XVia. La ci-
clacion del intermedio de triflato XVila se puede conseguir haciendo reaccionar
XVI con N-feniltrifluorometano-sulfonimida en presencia de una base adecuada
como hidruro de sodio en un disolvente adecuado como DMF. La reaccién de
XVlia con el &cido aril-borénico o acido arilalquenil-borénico deseado en presencia
de un catalizador de paladio adecuado, preferentemente un aducto de
tris(dibencilidenoacetona)dipaladio(0)-cloroformo, un ligando de fosfina, preferen-
temente tri-2-furilfosfina y una sal de cobre, preferentemente tiofeno-2-carboxilato
de cobre (l), en un disolvents adecuado como THF, proporciona el intermedio de
arilo o arilalquenilo XVIIlI deseado. La reaccién de XVIII con el nucledfilo deseado
como una amina R'R"NH como se muestra, en un disolvente adecuado como
dioxano, proporciona el compuesto deseado de férmula (1). Los alcoholes (R'OH) o
tioles (R'SH) en presencia de una base adecuada podrian ser usados en lugar de
una amina para obtener éteres o tioéteres, respectivamente, en Ra.

Esquema V
%,ﬁl CS,, Mal, Base /ﬁIl ~~ 2-clancticacetamida ﬁ:{
71 .
Xl XVa
g 7
//'N NH,
Base NH |
oy s’ﬁr 1 SN
0
XVie XVila
R, NH,
Pm. nld-. P
R "N TS (o
Xviir: R.uqm k Ry=aro o artaiquende

En el Esquema VI se ilustra una modificacién del procedimiento anterior que
proporcionara un grupo alquilo en R4. Un éster de alquinoato, como el éster metlli-
co mostrado, se hace reaccionar con 2-cianotioacetamida en presencia de una
base adecuada como morfolina en un disolvente adecuado como etanol, para pro-
porcionar XVb. El tratamiento de XVb como se describe para la conversion de XVa
en XVla en el Esquema V anterior proporciona XVib. La reaccién de XVIb con un
reactivo de sulfonacién adecuado como N-feniltrifiuorometano-sulfonimida en pre-
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sencia de una base adecuada como diisopropiletilamina en un disolvente adecua-
do como dioxano proporciona el éster de sulfonilo XVIib (R' = CF3 en este caso).
La reaccidon de XVIIb con el nucledfilo deseado, como una amina en presencia de
una base adecuada como trietilamina, mientras se calienta opcionalmente de 50°C
a 100°C, da lugar al desplazamiento del éster de sulfonilo por el nucledfilo. La ci-
clacién in situ se puede conseguir afiadiendo una segunda base adecuada como
carbonato de sodio acuoso seguido de calentamiento continuado para proporcio-
nar el compuesto deseado de fdrmula (1).

Esquema VI
EH] R, -
L+ =N
w— " X 2
Nc‘"\fﬁs 0" N s oZ >y a/“\“fmﬁ
NH, XVb XVib 0
R, R, NH,
O —
n"g‘o N s’?,NH. RF7ONT S M,
XVilb I R,= aigullo
R'=CF, R,= NRR"

Otro procedimiento que proporcionarad grupos arilo o arilalquenilo en Ry y
una diversidad de grupos como arilo y alquilo en Rz se ilustra en el Esquema ViI.
Como se ilustran en el Esquema VII, un cloruro de acido que porta Rz se hace re-
accionar con cloruro de vinilideno en presencia de un acido de Lewis como AICl,,
en un disolvente adecuado como cloruro de metileno, seguido de tratamiento con
una base adecuada como trietilamina para proporcionar XIX. La reaccion de XIX
con tiometéxido de sodio proporciona XX. El tratamiento de XX con 2-
cianotioacetamida en presencia de una base adecuada como isopropéxido de so-
dio proporciona XXI. La reaccién de XXi con 2-bromo o 2-cloro-acetamida como
se describe en el Esquema | proporciona XX|I. El tratamiento de XXl con un écido
arilborénico o un acido arilalquenilborénico como se describe en el Esquema V
proporciona el compuesto deseado de fdrmula (1).
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Esquema Vi

: 1 ¢l -~
/ﬁ\ + J\ 1. Ackde de Lesis J\)\ NeSMe J\/L
R; d Cl 2. NEY), R; & cl R; <& 5/
XIX xX

7
2. Clanotioacetamida, Z
NaOFPr - |
.
Ry” °N
XXI XXII
L
Acido adl- o
arilaquenil-borénico N\ H,

I: R1=Arlloouﬂaq|.nnllo

Un procedimiento adicional que puede ser usado para preparar compuestos

de férmula (1) se ilustra en el Esquema VlIl. Un aldehido que porta Rs se hace re-

5 accionar con un trifenilfosforanilideno que porta Rz (XXIll) en presencia de un aci-
do adecuado como Acido acético, en un disolvente adecuado como tolueno, para
proporcionar la cetona XXIV alfa,beta-insaturada. El tratamiento de XXIV con 2-
cianotioacetamida en presencia de una base adecuada como t-butéxido de sodio

proporciona IV. Este se convierte en | como se describi6 en el Esquema |.
10 Esquema Vil

Na-£-OBu

0
L /Ph /u\ 2-clanotioacetamida,
— + —_— —
R; IP\ R ™H R;
Ph Ph
XXl XXV
// N

SH

R,
7
S

N

v |
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EJEMPLOS SINTETIC S
Ejemplo 1: Sintesis de 3-amino-8-piperazin-1-|l-4-propil-tien [2,3-
b]piridin-2-carboxflico

N s
() NC
mo,t:%/_ i ’\E' - CN

EtOH, 45°C  EtOH, 45C |

0 ” SH
+ morfolina
N TwnPh AN
/~~CON
Ll H, 0~ SN~ Ng” CONH,

NONTTS W, Ve
%’ﬁr'o 4 L

A una solucién de 2-hexinoato de metilo (15 g, 0,119 moles) en EtOH (40
ml) se afiadiéd morfolina (10,5 g, 0,120 moles) gota a gota a temperatura ambiente.
La solucién se calenté seguidamente a 45°C durante 4 h bajo nitrégeno. Seguida-
mente se afiadi®6 NCFH2C(S)NH; sdlido (12,1 g, 0,120 moles) en pequefias por-
ciones. Después de agitar a 45°C durante 30 minutos, la mezcla se agité a tempe-
ratura ambiente durante una noche. Ei precipitado amarillo se recogié por filtra-
cién, proporcionando 10,9 g de la mercaptopiridona deseada en forma de un com-
plejo con 1 molécula de morfolina.

Una mezcla de la mercaptopiridona anterior (5,25 g, 18,68 mmoles), 2-
bromoacetamida (2,58 g, 18,68 mmol) y K2CO; (2,58 g, 18,68 mmol) en DMF seca
(50 ml) se calentd bajo Ar a 70°C durante 4 h. La mezcla se enfrié seguidamente a
0°C y se acidificé a pH ~ 2 con HCI 6 N (~ 3 ml). La mezcla se mantuvo a 0°C du-
rante 2 h y el precipitado blanco resultante se recogi¢ por filtracién. El producto se
lavé con agua fria para proporcionar 5,5 g de la mercaptoacetamida deseada.

A una mezcla de la mercaptoacetamida anterior (4,15 g, 16,54 mmol) y
iPrzNEt (4,6 ml, 32,82 mmol) en dioxano seco (40 ml) se afiadié en pequefias por-
ciones N-feniltrifluorometano-sulfonimida (5,91 g, 16,54 mmol). La mezcla se agit6
bajo nitrégeno durante 18 h, se concentrd y se purificé por cromatografla en co-
lumna de gel de sflice eluyendo con 50-80% de EtOAc-hexano (gradiente) para
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proporcionar 4,7 g de la 2-(3-ciano4-n-propil-6-triftuorometanosulfonilpiridin-2-
iimercapto)acetamida deseada.

A una solucién de 600 mg (1,57 mmol) de la acetamida anterior se afiadie-
ron 542,4 mg (2,86 mmol) de 1-Boc-piperazina y 379,8 microlitros (2,72 mmol) de
trietlamina. La mezcla resultante se agitd durante 2 h a 100°C. Seguidameante se
afiadié una solucién 2 M (4 ml) de carbonato de sodio. La agitacién se continud
durante una noche a 100°C. La mezcla de reaccion se diluyé seguidamente con
EtOAc, se secd con sulfato de sodio y se concentré. El producto en bruto se cro-
matografi® (TLC preparativa sobre gel de sllice eluyendo con 10% de
MeOH/diclorometano, if = 0,75) para proporcionar 408,4 mg (62,2%) del interme-
dio de N-Boc-piperazina deseado.

A una suspensién de 408,4 mg (0,97 mmol) del intermedio de N-Boc ante-
rior en 9 ml de EtOAc se afiadieron 6 ml de una solucién 8 M de HCI en MeOH. La
mezcla resultante se agité durante 4 h a temperatura ambiente. El disolvente se
separd seguidamente a vaclo, el residuo se puso en suspension en diclorometano,
se agitdé durante 10 minutos y se filtrd. El producto se lavé con cloruro de metileno
dos veces. El sdlido se sect a vaclo para proporcionar 295 mg del compuesto del
titulo.

Ejemplo 2: Sintesis de amida de écido 3-amino-6-dimetilamino-4-metil-
tieno[2,3-b]piridin-2-carboxflico

e 1) NHMe, N
@ ZN NH, 1.4-dloxano,80°C 2\ NH,

Se mezclaron 2-(3-ciano-4-metil-6-trifluorometano-sulfonilpiridin-2-
iimercapto)acetamida (30,0 mg, 0,08 mmol) (preparado como se describié en el
Ejemplo 1 para el analogo de n-propilo pero usando 2-butinoato de metilo) y dime-
tilamina (170,0 microlitros, 0,34 mmol) en 1,4-dioxano (0,5 ml) en un tubo a pre-
sion y se calentd a 80°C durante 1 h. Se afiadié carbonato de sodio acuoso (520
ul, 1,04 mmol) y la reacciéon se calentd a 100°C durante 6 h y seguidamente se
enfri6 a temperatura ambiente durante una noche. La mezcla se vertié en cloruro
de amonio acuoso saturado y se extrajo con EtOAc. El extracto organico se lavd
con salmuera, se secd (Na;S0,), se filtré y se concentré a vacio para proparcionar
23,0 mg del producto en bruto. Este se purificé por medio de cromatografia de slli-
ce rapida automatizada (columna de gel de sllice de 4 g, 30-100% de
EtOAc/hexanos) para proporcionar 9,0 mg (0,02 mmol, 45% de rendimiento) del
compuesto del titulo.
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Los siguientas compuestos se prepararon también usando el procedimiento
descrito en el Ejemplo 2 y la amina apropiada:

Amida de #cldo 3-amino-4-metll-6-morfolin-4-ll-tieno[2,3-b]piridin-2-
carboxilico

-60-

Amida de é4cido 3-amino-8-{2-hidroxi-etllamino)-4-metli-tieno[2,3-
b]piridin-2-carboxllico

NH,
K\H \N S 0

10 '

Amida de é&cldo 3-amino-4-metll-8-piperidin-1-li-tieno[2,3-b]piridin-2-
carboxflico

15

Amida de &cldo 3-amino-8-{4-hidroxi-piperidin-1-ll)-4-metil-tieno[2,3-
b]piridin-2-carboxllico

20
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Ejemplo 3: Sintesls de amida de écldo 3-amino-8-(4-amino-piperidin-1-
1)-4-propil-tieno[2,3-b]piridin-2-carboxllico

N

Na,CO,

+
| O0.__NH
o Sy PN CONH, ﬁ/ \g’

)@ )@
BocNH H,N -2 HCI

Se disolvieron 400 mg (1,04 mmol) de intermedio de piridina-triflato (véase
el Ejemplo 1) en 1,4-dioxano (10 ml) y se colocaron en un tubo seco a presion con
una barra agitadora magnética y bajo atmésfera de Ar. Se afiadid 4-N-Boc-
aminopiperidina (640 mg, 3,13 mmol) y el tubo se sell6. La reaccién se agitd mien-
tras se calentaba a 80°C durante 35 minutos. Una TLC indic6 la desaparicion
completa del triflato de partida. La reaccion se enfrié a temperatura ambiente y se
afiadié una solucion acuosa 2,0 M de carbonato de sodio (4,0 mi, 8,00 mmol). La
reaccion se calentd a 100°C, se agitd durante 20 h y después de esto se enfri6 a
temperatura ambiente.

La mezcla de reaccion se concentrd a vaclo y el residuo se recogi6é en ace-
tona/MeOH (aproximadamente 50:50). La mezcla resultante se filtré y el filtrado se
concentrd a vacio. El material fue pre-absorbido en tierra de diatomeas y se purifi-
cd primero a través de cromatografia de gel de sllice rapida automatizada (colum-
na de 10 g de gel de sllice, gradiente de 30-70% de EtOAc/hexanos con barrido de
EtOAc) para proporcionar 274 mg de producto ligeraments en bruto. Este se puri-
ficd adicionalmente a través de cromatografia rapida regular sobre gel de silice
(columna de 30 mm de diametro por 10,16 cm de altura) eluyendo con un gradien-
te por etapas de 33%-50% de EtOAC/hexanos, seguidamente un barmrido con
EtOAc, para proporcionar 249,3 mg (55% de rendimiento) de éster terc-butilico de
acido 3-amino-2-carbamoil-4-propil-tieno[2,3-b]piridin-6-il}-piperidin-4-il}-carbamico.

Se pusieron en suspension 249,3 mg (0,57 mmol) del compuesto anterior
en 10,0 ml de EtOAc. El material se disolvid completamente mediante la adicién
de metanol (2,0 ml) y diclorometano (2,0 ml). A esto se afiadieron 5,0 mi (30,0
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mmol) de una solucién 6 M de acido clorhidrico en metanol. Esta mezcla de reac-
cion se agitd durante 4 h a temperatura ambiente mientras un sélido amarillo se
separd lentamente por precipitacién de la solucién. Una TLC mostré la desapari-
cion completa del material de partida, por lo que la reaccién se concentrd a vaclo.
El residuos e separé por lavado de las paredes del matraz con una pequefia canti-
dad de metanol y seguidamente se tritur$ con acetato de etilo. El sdlido amarillo se
recogié por medio de filtracién con succién y se lavé sucesivamente con acetato
de etilo, diclorometano y acetona. El sélido se secd a vaclo para proporcionar
191,4 mg del compuesto del titulo (83% de rendimiento).

Ejemplo 4: Sintesils de amida de #&cido 3-amino-4-metil-8-(piridin-4-
limetoxl)-tieno[2,3-b)piridin-2-carboxlilico

4

Se combind hidrocloruro de 4-clorometilpiridina (57,0 mg, 0,34 mmol) con
50mg de intermedio de 4-metil-mercaptopiridona (preparado de forma analoga al
Ejemplo 1) (0,22 mmol) y carbonato de potasio (95,0 mg, 0,68 mmol) en DMF (1,0
ml) en un tubo a presién secado a la llama) bajo Ar. El tubo se sell6 y se calent a
70°C durante 45 minutos. Una TLC mostro la desaparicion completa del material
de partida y la formacién de una nueva mancha. La reaccién se enfrié a 0°C y se
afiadié hidruro de sodio (8,0 mg, 0,23 mmol). La mezcla se calentd a temperatura
ambiente y se agitd durante 30 minutos, después de lo cual se enfrid en un bafio
con hielo y se inactivé con bicarbonato de sodio acuoso (saturado). La mezcla re-
sultante se extrajo dos veces con EtOAc. Las capas organicas se combinaron, se
lavaron con salmuera, se secaron (Na;S0,), se filtraron y se concentraron a vacio
para proporcionar 65,8 mg del producto en bruto que se purificé por medio de slli-
ce rapida automatizada para proporcionar 41,8 mg (0,13 mmol, 58% de rendimien-
to) del compuesto del titulo.



233

-63-

EJemplo 5: Sintesis de éster metilico de &cldo 3-amino-2-carbamoll-4-
metil-tieno[2,3-b]piridin-6-iloxi}-acético

NH,
CN
“ 1. RBr/ K,CO, ~ TN
/~CONH, - N CONH,
S

2. NaH j N S

MeO,C 5

A una mezcla del intermedio de 4-metil-mercaptopiridona (preparado de
forma anéloga al Ejemplo 1) (62 mg) y K2COs (70 mg) en DMF (1 ml) se afiadié
bromoacetato de metilo (50 ml). La mezcla se calentb bajo Ar a 70°C durante 2 h.
Después de enfriar a 0°C, [a mezcla se traté con NaH (60%, 10 mg) y se agitd a

10 temperatura ambiente durante 30 minutos. La mezcla se vertié seguidamente en
una mezcla de hieIo-NH4CI. se extrajo con EtOAc, se secd con Na SO, y se con-
centrd. El residuo se purificé por TLC preparativa, proporcionando 5 mg del com-
puesto del titulo (sélido blanco).

Ejemplo 6: Sintesis de amida de &cldo 3-amino-8-(1-metil-pirrolidin-2-

15 [limetoxl)-4-propil-tieno[2,3-b]piridin-2-carboxlilico

&
. Pan Ms - N
110”7 N7 g7 CONR 2. NaH Cf\ S
N

Una mezcla de intermedio de piridina-trifiato (véase el Ejemplo 1) (10 mg) y
N-metil-L-prolinol (40 mg) en dioxano se calentd bajo Ar a 890°C durante 3 h. La
200 mezcla se enfrié a temperatura ambiente y se afiadié Na;CO; (2 M, 0,2 ml). La
mezcla se calentd a 100°C bajo Ar durante 10 h, se enfrié a temperatura ambiente
y se diluyé con agua (1 mi). La mezcla se extrajo con EtOAc, se secd con NazSO,
y se concentrd. El residuo se purificd por cromatografia sobre gel de silice prepa-
rativa para proporcionar 6 mg del compuesto del titulo en forma de un sélido blan-

25 co.
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EJemplo 7: Sintesls de amida de &cido 3-amino-6-dmidazol-1-ll-4-metil-
tieno[2,3-b]piridin-2-carboxilico

ZN H,
o - 004
0~ “N° s’\g’NH’ @ NZ S WNH,
= 7

A una solucion de 20 mg (0,067 mmol) de intermedio de triflato de 4-
metilpiridina de partida (véase el Ejemplo 2) en 1,2 ml de 1,4-dioxano se aftadieron
9,2 mg de imidazol. La mezcla resultante se agité durante 2 h a 80°C. Después de
ese tiempo se afiadieron 0,5 ml de solucién 2 M de carbonato de sodio. La agita-
cién se continué durante una noche a 100°C. La mezcla de reaccion se enfri6 se-
guidamente a temperatura ambiente, se diluyéd con EtOAc, se secd con sulfato de
sodio y se concentrd. El producto en bruto se cromatografié (TLC preparativa so-
bre gel de silice eluyendo con 10% de MeOH/cloruro de metileno, rf = 0,56) para
proporcionar 3,7 mg de producto, que se purificd adicionalmente por HPLC (fase
inversa-sistema disolvente:isocratico 60% de agua/acetonitrilo) proporcionando 2,7
mg (14,7%) del compuesto del titulo.

Ejemplo 8: Sintesis de 3-amino-8-1sobutll-4-metil-tienof2,3-b]piridin-2-
carboxliico

N ~CN
AT+ ey —— U
NH, NZ ~SH

A una solucién agitada de cianotioacetamida (2,20 g, 22 mmol) y 6-metil-
2 4-heptanodiona (3,12 g, 22 mmol) en EtOAc anhidro (40 ml) se afiadié trietilami-
na (0,4 mi) y la reaccién se calentd a 50°C durante 1 h antes de que sejara enfriar
a temperatura ambiente. Una filtracion y lavado de los precipitados con EtOH pro-
porciond 6-isobutil-2-mercapto-4-metilnicotinonitrilo en forma de un sélido amarillo
(2,8 g, 61%).



10

15

20

-65- zar

Una mezcla del nitrilo anterior (1,00 g, 4,85 mmol), bromoacetatamida (0,67
g, 4,85 mmol) y etéxido de sodio (0,68 g, 10 mmol) en DMF (20 ml) se calent6 a
70°C durante 1 h antes de que se dejara enfriar a temperatura ambiente. La mez-
cla resultante se diluyé con agua, se filtrd y los precipitados se lavaron con EtOH
proporcionando el compuesto del titulo (0,5 g, 39%).

Ejemplo 9: Sintesis de 3-amino-4-metil-8-pentil-tieno[2,3-b]piridin-2-
carboxflico

/\/\/ﬁ\j\ + NC/\Q’NH' EtOH i N

-
TEA N “sH

ol /\ﬂ/NH, NH,
B
NZ 8 NH,
EtONa
9

A una solucién agitada de 2-cianotioacetamida (1,4 g, 14 mmol) y 2,4-
nonanodiona (2,0 g, 13 mmol) en EtOH anhidro (40 ml) se afiadié trietilamina (0,5
ml) y la reaccién se calenté a 50°C durante 1 h y seguidamente se dej6 enfriar a
temperatura ambiente. Una filtracién y lavado de los precipitados con EtOH pro-
porciond 6-pentil-2-mercapto-4-metil-nicotinotriio en forma de un sdlido amairillo
(1,84 g, 62,1%).

Una mezcla del nicotinotrilo anterior (1,84 g, 6,7 mmol), 2-cloroacetamida
(0,63 g, 6,7 mmol) y etéxido de sodio (0,91 g, 13,4 mmol) en MeOH (35 ml) se ca-
lentd a 75°C durante 2 h y seguidamente se dejé enfriar a temperatura ambiente.
Una filtracién y lavado de los precipitados con EtOH proporciond el compuesto del
titulo en forma de un sdlido (1,31 g, 71,2 %).
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Ejempl 10: Sintesls de 2-amida-4-fenilamida de 4clido 3-amino-8-metli-
tieno[2,3-b]piridin-2,4-dicarboxllico

Y ey
W\/ + H.NJ\,GN “EOR /é:: uﬂm |N . -
o Hy Ejj#"# E;j

PyBop, DMF |

10

A una solucién agitada de 2-cianotioacetamida (3,52 g, 35 mmol) y 2.4-
dioxovalerato de etilo (5,0 g, 32 mmol) en EtOH anhidro (75 ml) a temperatura
ambiente se afiadié trietilamina (0,5 ml) y la reaccién se agité durante una noche.
Una filtracién y lavado de los precipitados con EtOH proporcioné éster etllico de
acido 3-ciano-2-mercapto-6-metil-isonicotinico en forma de un sélido amarillo (4,54
g, 64,5%). Una mezcla de este éster (3,54 g, 16 mmol), bromoacetamida (2,15 g,
16 mmol) y etéxido de sodio (2,18 g, 32 mmol) en MeOH se calentd a reflujo du-
rante una noche. Seguidaments se dejé enfriar a temperatura ambiente. Una filtra-
cion y lavado de los precipitados con EtOH proporciond éster etilico de acido 3-
amino-2-carbamoil-6-metil-tieno[2,3-b]piridin-4-carboxilico en forma de uns olido
(0.94 g, 21,1%).

Una mezcla del éster anterior (0,94 g, 3,4 mmol) e hidroxido de litio (0,11 g,
4,7 mmol) en MeOH/H20 (100 mi, MeOH:H;O = 3:1) se agitd durante 2 h a tempe-
ratura ambiente. La mezcla se neutralizé con HCl 2 M y se concentrd a vaclo para
proporcionar &cido 3-amino-2-carbamoil-6-metil-tieno[2,3-b]piridino-2-carboxllico
en forma de uns dlido color naranja (0,78 g, 63,2%). Una mezcla de este acido
(0.3 g. 1,2 mmol), anilina (0,56 f, 6,0 mmol) y PyBop (0,63 g, 1,4 mmol) en DMF
(10 ml) se agité a temperatura ambiente durante una noche. La reaccién se diluyt
seguidamente con agua, se filtré y el sélido resultante se lavé con EtOH propor-
cionando el compuesto del titulo en forma de un sélido (0,27 g, 73,6%).
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Ejempl 11: Amida de &cldo 3-amino-6-metil-4-{morfolin-4-carbonll)-
tieno[2,3-b]piridin-2-carboxlilico

O NH
—/

PyBop, DMF

Una mezcla de éacido 3-amino-2-carbamoil-6-metil-tieno[2,3-b]piridin-4-
carboxilico a (véase el Ejempio 10) (0,5 g, 2,0 mmotl), morfolina (0,87 g. 10 mmol)
y PyBop (0,88 g, 2,0 mmol) en DMF (10 ml) se agité a temperatura ambiente du-
rante una noche. Se diluyé con agua y se extrajo con cloruro de metileno (50 mil).
10 Una concentracién de Ia fase orgéanica proporcioné el compuesto det titulo en for-
ma de un sdlido color naranja (0,45 g, 70,3%).
EJemplo 12: Sintesis de amida de écldo 3-amino-§-metil-4-fenoximetil-
tieno[2,3-b]piridin-2-carboxilico

od o b o b

N NH,
I N /] — N /i — S o)
NZ ~Ci N/ SH N S NH,
15 Se afiadié tiourea (339 mg, 4,46 mmol) a una solucién de éster etllico de

acido 2-cloro-3-ciano-6-metil-isonicotinico (500 mg, 2,23 mmol) en EtOH (25 ml) a
temperatura ambiente. La mezcla se calentd a reflujo durante 24 h. La mezcla se
enfrié (la cristalizacién comenzo tras enfriar) a temperatura ambients. El sélido se
recogié por filtracién a vaclo proporcionando éster etilico de acido 3-ciano-2-
20 mercapto-6-metil-isonicotinico (250 mg, 50%) en forma de un sdlido color amarillo-
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naranja.

Se afiadié NaH (39 mg, 0,95 mmol) a una solucién del éster anterior (210
mg, 0,95 mmol) en THF (15 ml) a temperatura ambiente. Después de agitar duran-
te 5 minutos se afadieron a-bromoacetamida (134 mg, 0,97 mmol) y n-BusNI (10
mg). La mezcla se agité a temperatura ambiente durante 1 h y seguidamente se
aifadid® NaH (39 mg, 0,95 mmol) y la mezcla se agité durante 0,5 h adicional. La
reaccién se inactivd mediante la adicién de NH,Cl acuoso saturado, se diluyd con
EtOAc, se lavé con salmuera, se secd sobre NazSO, y se concentrd para propor-
cionar un sdlido color naranja. El residuo en bruto se recristalizé en MeOH propor-
cionando éster etllico de écido 3-amino-2-carbamoil-6-metil-tieno[2,3-b]piridin-4-
carboxilico (160 mg, 60%), p.f. 205-208°C.

Se afiadi6 LiBH, (62 mg. 2,04 mmoi) a una solucién de éster etllico de acido
3-amino-2-carbamoil-6-metil-tieno[2,3-b]piridino-4-carboxilico (205 mg, 0,73 mmol})
en 10:1 de THF:MeOH (15 ml) a temperatura ambiente. Después de agitar durante
2 h, la reaccién se inactivd mediante la adicién de HCIl 1 M. La mezcla se tamponé
a pH ~ 7, se diluyé con EtOAc, se lavé secuenciaimente con HzO, salmuera, se
socO sobre Na SO, se concentré y se triturd con 50% de EtOAc/hexano propor-
cionando amida de éacido 3-amino-4-hidroximetil-6-metil-tieno[2,3-b]piridin-2-
carboxilico (123 mg, 71%) en forma de un sélido amarillo, p.f. >210°C.

Se afladié azodicarboxilato de diisopropilo (DIAD) (14 mg, 0.068 mmol) a
una solucién de amida de acido 3-amino-4-hidroximetil-6-metil-tieno[2,3-b]piridin-2-
carboxllico (15 mg, 0,063 mmol), fenol (6 mg, 0,069 mmol) y PhsP (18 mg, 0,069
mmol) en THF (1,5 ml) a 0°C. La mezcla se caleni a temperatura ambiente y se
agitd durante 24 h. La mezcla de reaccion se concentrd y se fraccioné por TLC
preparativa (10% de MeOH/CH2Clz) proporcionando el compuesto del titulo (12
mg, 61%) en forma de un sdélido color naranja, p.f. 194-196°C.
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Ejempl 13: Sintesis de amida de &cido amino-4-{4-carbamoll-

fenoximetil)-6-metil-tieno[2,3-b]piridin-2-carboxlilico
Ox NH,

Se afiadié DIAD (23 mg, 0,116 mmol) a una solucién de amida de 4cido 3-
amino-4-hidroximetil-6-metil-tieno[2,3-b]piridin-2-carboxllico (véase el Ejemplo 12)
(25 mg, 0,105 mmol), 4-hidroxi-benzamida (15 mg, 0,116 mmol) y PhsP (30 mg,
0,118 mmol) en THF (2,5 ml) a 0°C. La mezcla se calent a temperatura ambiente
y se agité durante 24 h. La mezcla de reaccion se concentrd y se triturd con 2:1 de
EtOAc:MeOH proporcionando el compuesto del titulo (7 mg, 19%) en forma de un
sélido color naranja, p.f. >250°C.

EJemplo 14: Sintesis de amida de acido 3-Amino-4,6-dimetil-tleno[2,3-
blpiridin-2-carboxllico

(o)

N
TN
N/' S N

Se afladi6 a-bromoacetamida (388 mg, 2,81 mmol) a una solucién de 2-
mercapto-4,6-dimetil-nicotinonitrilo (420 mg, 2,56 mmol) en MeOH (25 ml) a tem-
peratura ambiente. Esto estuvo seguido de la adicion de metéxido de sodio (1,76
ml, 25% de NaOMe en MeOH, 7,7 mmol). La mezcla de reaccién se calentd a re-
flujo. El calentamiento a reflujo se continué durante una noche, después de lo cual
la mezcla de reaccién se enfrié y se filtr6. El producto se secd durante una noche
proporcionando 450 mg (80%) del compuesto del titulo, p.f. 238-40°C.

2
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Ejempio 15: Sintesis de amida de #cido 3-amino-4-{1-hidroxi-etii)-6-
metil-tleno[2,3-b]piridin-2-carboxilico

A una solucién de 0,80 g de acido 3-amino-2-carbamoil-6-metil-tieno[2,3-
b]piridin-4-carboxllico y 0,37 g de hidroxloruro de N,O-dimetilhidroxilamina en DMF
so afiadieron 1,8 ml de diisopropiletilamina y 1,23 g de tetrafluoroborato de O-
benzotriazol-1-il-N,N,N',N'-tetrametiluronio. La solucién se agit6 a temperatura
ambiente durante una noche. La reaccién se vertié en NH,Cl acuoso, se extrajo 4
veces con EtOAc, se lavd 4 veces con agua y Na-COj3 acuoso, se secd y se con-
centré a vaclo hasta 0,74 g. La fase acuosa se volivd a extraer 4 veces con n-
butanol, se lavé con Na;CO3 acuoso, se concentrd a vacio y se sometié 3 veces a
destilacién azeotropica con toluena para conseguir 0,71 g mas de producto. La
fase acuosa se hizo basica con Na2COs, se volvié a extraer 4 veces con n-butanol,
se lavd con agua, se concentrd a vacio y se sometié 3 veces a destilacién azeo-
trépica con tolueno para proporcionar un tercer cultivo de 0,52 g. Los tres cultivos
se combinaron y se sometieron a cromatografia rapida sobre gel de sflice eluyen-
do con 5% de MeOH-CH:Cl. para proporcionar 0,62 g de 2-amida-4-(metoxi-metil-
amida) de &cido 3-amino-6-metil-tieno[2,3-b]piridin-2,4-dicarboxllico en forma de
un sdlido amarillo.

A 100 mg de 2-amida-4-(metoxi-metil-amida) de acido 3-amino-8-metil-
tieno[2,3-b]piridin-2,4-dicarboxllico en 3 ml de THF seco en un bafio de hielo se
afladieron 0,68 ml de bromuero de metil-magnesio 3 M y la reaccién se agitd 1 h
en el bafio enfriado y a temperatura ambiente durante una noche bajo argén. Se
afiadi6 NHCl acuoso y el producto se extrajo 4 veces con EtOAc, se secd y se
concentrd a vacio. Una purificacién en una placa de preparacién de gel de sllice

—= &0
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de 2 mm en 5% de MeOH-CH2Cl; proporcioné 12,2 mg de amida de &cido 4-acetil-
3-amino-6-metil-tieno]2,3-b]piridin-2-carboxllico.

Se ailadi6 la punta de una espétula de NaBH, a una solucién de 9,9 mg de
amida de acido 4-acetil-3-amino-6-metil-tienof2,3-b]piridin-2-carboxilico en 1 ml de
MeOH. Después de 0,5 h, la reaccién se concentird a vaclo, se inactivo con NH,Cl
acuoso, se extrajo 4 veces con EtOAc, se concentrd a vaclo, se disolvié en MeOH-
CH2Clz, se filtr6, se concentrd y se secod a vacio a 60°C para proporcionar 8,1 mg
del compuesto del titulo en forma de un sélido color beige.

EjJemplo 16: Sintesls de amida de &cldo 3-amino-4-(hidroxI-fenll-metil)-
6-metil-tieno[2,3-b]piridin-2-carboxflico

16

Se afiadid LiAlH, (0,31 g) a una suspension de 0,60 g de 2-amida-4-
(metoxi-metil-amida) de acido 3-amino-6-metil-tienof2,3-b]piridin-2,4-dicarboxllico
(véase el Ejemplo 15) en 15 ml de THF seco a -10°C y se agité 1 h bajo Ar. Se
afiadié lentamente NH4Cl acuoso y la mezcla se filtr6 a través de tierra de diato-
meas, lavando con H20 y EtOAc. La fase acuosa se separd y se extrajo 3 veces
mas con EtOAc y las partes organicas combinadas se concentraron a vaclo hasta
dar una resina que se sometid a cromatografia rapida eluyendo con 30% de ace-
tona-éter de petréleo para proporcionar 163 mg de amida de acido 3-amino-4-
formil-6-metil-tieno[2,3-b]piridin-2-carboxilico en forma de una resina oscura.

A una suspension de 314 mg de CeCls; en 3 ml de THF seco a -78°C se
afiadieron 0,425 mi de bromuro de fenilmagnesio 3 M y la reaccién se agité 1,5 h
bajo Ar. Seguidamente se afiadi6 amida de &cido 3-amino-4-formil-8-metil-
tieno[2,3-b]piridin-2-carboxllico y la reaccién se agitd 5 h en frio y seguidamente se
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dejo calentar a temperatura ambiente durante 0,5 h. Se afladié NH,Cl acuoso y la
reaccidn se filtrd a través de tiema de diatomeas, lavando con EtOAc, y la fase
acuogsa se separd y se extrajo 3 vaces mas con EtOAc. Las partes organicas com-
binadas se secaron y se concentraron a vacio, y el producto se purificé en una
placa preparativa desarrollada con 5% de MeOH-CH2Cl.. La impureza del material
de partida se separd disolviendo el producto en EtOAc con una traza de MeOH y
lavando 3 veces con NaHSOj; acuoso. Las partes orgdnicas se secaron, se con-
centraron a vaclo, se volvieron a disolver en MBOIH-CHzclz, se filtraron, se con-
centraron y se secaron a vaclo a 60°C para proporcionar 8,2 mg del compuesto
del titulo en forma de un sélido amarillo.

Ejemplo 17: Sintesis de amida de &cido 3-amino-4+{1-hidroxi-2-fenil-
etil)-6-metli-tieno[2,3-b] piridin-2-carboxllico

A una suspensiéon de 344 mg de CeCls en 3 ml de THF seco a -78°C se
afiadieron 0,70 ml de cloruro de bencilmagnesio 2 M y la reaccién se agité 1,5 h
bajo Ar. Seguidamente se afiadieron 41 mg de amida de 4cido 3-amino-4-formil-6-
metil-tieno[2,3-b]piridin-2-carboxllico (véase el Ejemplo 16) y la reaccién se agité
3.5 h en frfo y seguidamente se dejé calentar a temperatura ambiente durante 0,5
h. Se afiadié NH4Cl acuoso y la reaccién se filtré a través de tierra de diatomeas,
lavando con EtOAc, y la fase acuosa se separd y se extrajo 3 veces mas con
EtOAc. Las partes organicas combinadas se secaron, se concentraron a vacio y
se volvieron a disolver en EtOAc con una traza de MeOH y se lavaron 3 veces con
NaHSO; acuoso. Esto se secd, se concentrbé a vaclo y el producto se purificé en
una placa preparatoria desamollada con MeOH-CHz2Cl.. El producto se volvib a
disolver en MeOH-CH,Cl,, se filtrd, se concentrd y se secd a vaclo a 60°C propor-
cionando 16,3 mg del compuesto del titulo en forma de un sélido color naranja.
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Ejemplo 18: Sintesis de amida de écldo 3-amino-4-{(4-metoxi-benciloxi}-

tieno[2,3-b]piridin-2-carboxilico
=N
\\O’J::::r/&;;i[:dé
o
N Br

~

H
=N ZN
p G &//
|/ |/
N N~ "Br

Ci

Se puso en suspensién 2-cloro-4-metoxi-nicotinonitrilo (M. Mittelbach et al.,
Arch.Pharm.(Weinheim Ger.); 1985, GE, 318, 6, 481-486) (6,92 g) en 70 ml de HBr
al 30% en acido acético en un recipiente a presion y se calenté con agitacién a
100°C durante 2 h. La reaccion se enfrié a temperatura ambiente y se filtrd, lavan-
do bien con H20 y se secé a vaclo durante una noche a 50°C proporcionando 4,85
g de 2-bromo-4-hidroxi-nicotinitrilo en forma de un sélido blanco. Una RMN prot6-
nica (DMSO) indicé que el producto era una mezcla de 69% de compuesto de
bromo con 31% de anélogo de cloro de partida.

A una solucion de 5,85 g de la mezcla anterior en 30 ml de DMF seca se
afiadieron 1,52 g de NaH al 60% en aceite mineral por partes y la reaccién mamon
se agitd 15 minutos a temperatura ambiente bajo Ar. Se afiadié cloruro de 4-
metoxibencilo (5,16 ml) y la reaccidn se calentd a 60°C durante 2,5 h y seguida-
mente se inactivd con NH,Cl acuoso. Una extraccién en EtOAc, seguida de lavado
con H20 proporcioné la precipitacién de un producto secundario sélido blanco en
un embudo separador que se separd por filtracién. El filtrado se secé y se elimind
hasta dar 9,4 g de un semisdlido que se triturd en CHzCl y se filtré para propor-
cionar 730 mg de mas producto secundario. El filtrado se concentré y se someti6 a
cromatografia rdpida sobre gel de silice eluyendo con CH2Clz, proporcionando
4,80 g de un sdlido céreo blanco. Una RMN protdnica (DMSO) indicd que el pro-
ducto era una mezcla 2:1 de 2-bromo-4-(4-metoxi-benciloxi)-nicotinotrilo con su
analogo de 2-cloro.

Una solucién de mercaptoacetamida de MeOH (6,80 ml) se concentrd a
vacio proporcionando 928 mg y 2,75 g de la mezcla 2:1 anterior y se afiadié y di-
solvié en 14 ml de DMF bajo una purga de N2. Se afiadié una suspensién de NaH
al 60% en aceite mineral (723 mg) y se agité a 60°C durante una noche bajo Ar.
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Se afiadié NHClI acuocso y el producto se fiitrd, se lavé con H20 y se sacd a vacio
a 50°C proporcionando 1,97 g de producto en bruto que se recristalizé en MeOH
para proporcionar 1,25 g del compuesto del titulo en forma de un sdlido amarillo.
Los siguientes compuestos se prepararon de la manera anteriormente des-
§ crita a partir de 2-bromo-4-hidroxi-nicatinonitrilo y el halauro de alquilo apropiado.
En el caso de los aiquil—éteres. se usd bromuro o yoduro de alquilo. En el caso de
bencil-éteres se usé cloruro o bromuro de bencilo.
Amida de &cido 3-amino-4-metoxi-tieno[2,3-b]piridin-2-carboxilico
.CH
0" °NH, .
B8
N~ TS NH,
10 Amida de acido 3-amino-4-etoxi-tieno[2,3-b]piridin-2-carboxllico

N
O  NH,
0
(A
N/ S NH,

Amida de acido 4-amino-4-propoxi-tieno[2,3-b]piridino-2-carboxllico;

H,C

J,CH,
NH,

| P

NS NH

15
Amida de acido 3-amino-4-isopropoxi-tieno[2,3-b]piridino-2-carboxllico
CH,
H,C™ O NH,
0
(1D
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Amida de 4cido 3-amino-4-benciloxi-tieno[2,3-b]piridin-2-carboxllico

O N,
0
I3
NS NH,.
Amida de 4acido 3-Amino-4-(3-metoxibenciloxi)-tieno[2,3-b]piridin-2-

carboxllico
go‘cm
O NH,
o
A
~
N~ S NH,

Amida de éacido 3-amino-4-(ciclohexiimetoxi)-tieno[2,3-b]piridin-2-
carboxlflico.
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Ejemplo 19: Sintesls de amlda de &cid 3-amino-4-fenllamino-tiano{2,3-
b]piridin-2-carboxlilico

Una solucion de 2,43 g de amida de &cido 3-amino-4-(4-metoxi-benciloxi)-
tieno[2,3-b]piridin-2-carboxilico (Ejemplo 18) se agitd 6 h en 20 ml de éacido trifluo-
roacético con un tubo de secado. La reaccién se concentré a vaclo y seguidamen-
te se evapord conjuntamente 3 veces con tolueno y 2 veces con CHzCla para pro-
porcionar una resina amarilla. Esta se trituré en EtOAc y se filtré para proporcionar
1,88 g de sal de acido triflucroacético de amida de éacido 3-amino-4-oxo-4,7-
dihidro-tieno[2,3-b]piridin-2-carboxilico en forma de un sdélido amarillo.

Una mezcla de 1,0 g de sal de acido trifluoroacético de amida de acido 3-
amino-4-oxo-4,7-dihidro-tieno[2,3-b)piridin-2carboxilico y 276 g de N-
feniltrifiucrometanosulfonimida y 1,35 ml de diisopropiletilamina se agité en 10 mi
de dioxano a temperatura ambiente bajo Ar durante una noche. Se afiadié EtOAc
y la mezcla se lavd con H20, dos veces con NH,Cl acuoso y una vez con NazCQOs;
acuoso. La solucién de EtOAc se seco y se concentrd a vacio hasta dar 3,63 g de
un sdlido amarillo. Una cromatografia rdpida, eluyendo con acetona-éter de petro-
leo, proporciond 1,05 g de éster 3-amino-2-carbamoil-tieno[2,3-b]piridino-4-llico de
écido trifluorometanosulfénico en forma de un sélido amarillo.

Una solucién de 20 mg de éster 3-amino-2-carbamoil-tieno[2,3-b)piridin-4-
llico de écido trifluorometanosulfénico y 27 microlitros de anilina en 1 ml de THF se
calenté a 55°C durante una noche bajo Ar. La reaccidn se aplicd a una placa pre-
parativa de gel de sllice de 2 mm que se desarmollé dos veces con 5% de MeOH-
CHzCl,. La banda se eluyd con 5% de MeOH-CHxCl» para proporcionar 18 mg.
Estos se disolvieron en 5% de MeOH-CHxClz, se filtraron, se concentraron y se
secaron a vaclo a 80°C durante una noche para proporcionar 10,5 mg del com-
puesto del titulo en forma de un sélido amarillo-verde.
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Ejemplo 20: Sintesls de amida de dcldo 3-amino-4-{4-nitro-fenilamino)-
tieno[2,3-b]piridin-2-carboxilico

Una solucién de 20 mg de éster 3-amino-4-carbamoil-tienof2,3-b]piridin-4-

5 llico de acido trifluorometanosulfénico (véase el Ejemplo 19) y 40,5 mg de 4-

nitroanilina en 1 ml de dioxano seco se calentd a 95°C durante una noche bajo Na.

La reaccién se concentrd y se aplico a una placa preparativa de gel de silice de 2

mm que se desarrollé dos veces con 7,5% de MeOH-CH2Cl,. La banda se eluyé

con 20% de MeOH-CH:Cl;, se concentré a vaclo, se volvié a disolver en 5% de

10 MeOH-CHCl., se filtrd, se concentrd y se secd a vaclo a 60°C durante una noche

para proporcionar 2,2 mg del compuesto del titulo en forma de un sélido color na-

ranja.

EJemplo 21: Sintesis de amida de acido 3-amino-4-{4-bencil-piperazin-

1-ll)-tleno[2,3-b]piridin-2-carboxllico

e F _N
N ]
~
d 9 nn N"  Nn,
NH NH
Z T\ ? —_— Z T ?
N S o) Y O
15 ' 21

Una mezcla de 20 mg de éster 3-amino-2-carbamoil-tieno[2,3-b]piridin-4-

lico de acido trifluorometanosulfénico y 50 microlitros de N-bencilpiperazina en 1

ml de dioxano seco se purgé con Nz y se tapd y dejé a temperatura ambiente du-

rante una noche. La reaccion se diluyé con EtOAc, se lavé cuatro veces con agua,

20 se secO y se concentrd hasta sequedad a vaclo. El producto se purificd en una
placa preparativa de gel de silice de 2 mm, desarrollando y eluyendo la banda con
mezclas de MeOH-CHzCl> y concentrando seguidamente hasta sequedad. E! pro-
ducto se volvi6 a disolver en 5-10% de MeOH-CHxCl,, se filtré para separar gel de
sllice, se concentrd y se sect a vaclo a 60°C durante una noche para proporcionar
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7.9 mg del compuesto del titulo en forma de un sélido color beige.

Los siguientes compuestos se prepararon usando el mismo procedimiento
descrito en el ejemplo anterior. Si la amina secundaria intermedia era un sdlido, se
usaron 50 equivalentes molares en lugar de 50 microlitros. En algunos casos, si el

5 producto se crefa que tenla una solubilidad apreciable en agua, la mezcla de reac-
cién se concentrd sin extraccion y el residuo se purificé por TLC preparativa como
anteriormente. Se apreciaron otras ligeras modificaciones para compuestos parti-
culares.

Amida de é&cido 3-amino-4-(4-metil-piperazin-1-il}-tieno[2,3-b]piridin-2-

10 carboxilico

Amida de &cido 3-amino-4-piperidin-1-il-tieno[2,3-b]piridin-2-carboxilico

N H,
NH
~ | \ 2
N8 0

15 :
Amida de acido 3-amino-4-morfolin4-il-tieno[2,3-b]piridin-2-carboxilico
O
N"  NH,
NH
= | \ 2
NS o |
20 Amida de acido 3-amino-4-[metil-(2-piridin-2-il-etil}-amino]-tienc[2,3-

b]piridin-2-carboxilico
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N"  NH,

Amida de 4cido 3-amino-4-[4-(isopropilcarbamoil-metil)-piperazin-1-il]-
tieno[2,3-b]piridin-2-carboxilico

oS
O)\I

N

N

-
\

Amida de &cido 3-amino-4-(4-fenil-piperidin-1-il}-tleno[2,3-b]piridin-2-
carbox(lico

N"  NH,
NH
I
N8 0

10
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Amida de 4acido 3-amino-4-(4-hidroxi-4-fenil-piperidin-1-il}-tieno[2,3-b}piridin-

2-carboxilico
N"  NH,
SN 0
5 Amida de acido 3-Amino-4-(4-fenil-piperazin-1-il)-tieno[2,3-b]piridin-2-
carboxflico

Amida de 4&cido 3-amino-4-(4-oxo-1-fenil-1,3,8-triaza-spiro[4.5]dec-8-il)-
10 tieno[2,3-b]piridin-2-carboxilico '



Amida de
carboxilico

5 Amida de
carbox(lico

Amida de

10 carboxllico

acido 3-amino-4-[1,4Tbipiperidinil-

acido

acido

-B1-

()

N

e

N

ety

24l

-il-tieno[2,3-b]piridin-2-

3-amino-4-(bencil-metil-amino)-tieno[2,3-b]piridin-2-

N/

NH,
NH
EIM
\N S 0

3-amino-4-(metil-fenetil-amino)-tieno[2,3-b]piridin-2-

N/

NH,
NH

(ﬁ:\H

W78 ©



292

-82-

Amida de A4cido 3-amino4-{4-bencil-piperidin-1-il}-tieno[2,3-b]piridin-2-

carboxllico
N Hz
NH
-~ | N\ 2
N7 S o

5 Amida de 4cido 3-amino-4-[(2-hidroxi-2-fenil-etil}-metil-amino]-tieno[2,3-
b]piridin-2-carboxilico

OH

-~
N"  NH,
SN o |

Ester becllico de &cido 4-(3-amino-2-carbamoil-tieno[2,3-b]piridin-4-il)-
10 piperazin-1-carboxilico
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Ester terc-butllico de acido 4-(3-amino-2-carbamoil-tieno[2,3-b]piridin-4-il)-
piperazin-1-carboxllico

5 Amida de Acido 3-amino-4-[4-(2-ox0-2,3-dihidro-benzoimidazol-1-i)-
piperidin-1-il}-tieno[2,3-b]piridin-2-carboxllico

NS
ol

Amida de acido 3-amino-4-{4-(furan-2-carbonil)-piperazin-1-il}-tieno[2,3-
10 b]piridin-2-carboxilico
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Amida de A&cido 3-amino-4-(4-bencenosulfonil-piperazin-1-il}-tienof2,3-
b]piridin-2-carboxflico

5 Amida de acido 3-amino-4-(etil-metil-amino)}-tieno[2,3-b]piridin-2-carboxilico

L
N"  NH,
NS 0

Amida de 4cido 3-amino-4-(metil-propil-amino)-tienof2,3-b]piridin-2-

carboxllico
e
N"  NH,
N8 0
10 Amida de 4cido 3-amino-4-(butil-metil-amino)-tieno[2,3-b]piridin-2-
carboxilico

~

N NH,
et
\N S 0]

Amida de acido 3-amino-4-pirrolidin-1-il-tieno[2,3-b]piridin-2-carboxllico
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Amida de a4dcido 3-amino-4-{4-hidroxi-piperidin-1-il}-tieno[2,3-b]piridin-2-
carboxilico
5 Este producto se purificd después de la placa preparativa por HPLC en una
columna C8 eluyendo con 75% de H20-25% de acetonitrilo.

e

N H,
. A\ NH,
NS 0

10
Amida de &cido 3-amino-4-piperazin-1-il-tieno[2,3-b]piridin-2-carboxllico
(J
NH,
-~ I \ NH2
N8 0
15 Una solucidon de 18 mg de éster terc-butllico de acido 4-(3-amino-2-

carbamoil-tieno[2,3-b]piridin-4-il}-piperazin-1-carboxflico en 1 ml de CH>Clz + 1 ml
de acido trifluoroacético se agité con un tubo de secado durante 4 h a temperatura
ambiente. La reaccién se concentrd a vaclo y se desarrollé en una placa prepara-
tiva en 25% de MeOH-CH;Cl>2% de NHOH y la banda se eluyd con 50% de

20 MeOH-CH2Cl, para proporcionar un aceite que se volvid a disolver en 10% de
MeOH-CH2Cl,, se filtrd, se concentré y se secd a vaclo a 60°C para proporcionar
4,6 mg del producto en forma de un s6lido amarillo.
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EJemplo 22: Sintesis de amida de acldo 3-amino-8-{(4-amin -piperidin-
1-11)-4-{(E)-estiril)-tieno[2,3-b]piridin-2-carboxilico

H
E NHBoc
P x~"~oH P O/
« O _
f‘ILF - L
N> 8

N
o~ N 8

" |
BocHN HN

Se afiadieron 30 ml de THF seco a un matraz sellable y se hizo burbuajer
una corriente de Ar a través del disolvente durante 5 minutos. Se afiadieron aducto
de tris(dibencilidenoacetona)dipaladio (0)-cloroformo (76,1 mg, 73,5 ymol), tris-2-
furilfosfina (121,9 mg, 0,5 mmol), tiofeno-2-carboxilato de cobre (1) (541,2 mg, 2,7
mmol), &cido trans-2-fenilvinilbordnico (621,4 mg, 4,2 mmol) y amida de &cido 3-
amino-4-metiltio-6-trifluorometilsuflonil-tieno[2,3-b]piridin-2-carboxllico (800,0 mg,
2,1 mmol) y el matraz sellado se calentd a 40°C durante 20 h. La solucién se dilu-
y6 con CH2Cl2 y la fase orgénica se exirajo con solucién saturada de NaHCOa,. La
fase acuosa se extrajo dos veces con CH.Cl, y las fases organicas combinadas se
lavaron con salmuera. La solucion se secd sobre MgSQ,, se filtrd y se evapord. El
residuo se cromatografié sobre gel de sflice usando un gradiente (0-2,5% de
MeOH/CH:Cl; durante 50 minutos). Las fracciones que contenian el producto se
combinaron, se evaporaron y se purificaron por TLC preparativa (10% de aceto-
na/éter) para producir 415 mg (45%) del intermedio de 4-(E)-estirilo.

El intermedio anterior se disolvi6 en dioxano (20 ml), se afiadid 4-N-Boc-
aminopiperidina (382,6 mg, 1,9 mmol) y la mezcla se agité durante 8 h a 100°C. La
solucion se enfri6 a temperatura ambiente y se afiadié solucidn saturada de
NH.CI. La fase acuosa se extrajo con acetato de etilo y las fases organicas combi-
nadas se secaron sobre MgSQO,, El compuesto se purificé adicionalmente por TLC
preparativa (5% de MeOH/CH2Cl;) para producir 220 mg (48%) de producto.

El carbamato anterior se disolvié en dioxano (10 ml) y se afiadié una solu-
cién 4 N de HCl-dioxano (5 ml). La suspensién se agitd durante 3 h después de lo
cual se evapord el disolvente. El residuo se purificd por TLC preparativa (10% de
NH4 4 N en MeOH/90% de CH;Clz) para producir 115 mg (65%) del compuesto del
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titulo.
EJemplo 23: Sintesls de amida de écldo 3-amino-4-(4-metanosulfonil-
fenll)-6-metil-tleno[2,3-b]piridin-2-carboxllico

A+ B e JF we g ¥
cl O 2 NED, Z~a P ~g”
~ - NH,
2-Clancticacetamida, | Wy A NH,
NaOl-Pr NP S Y
MeSO;
5 Se puso en suspensién cloruro de aluminio (4,1 g, 32 mmol) en cloruro de

metileno (5 ml) y se afladié gota a gota cloruro de acetilo (2,44 ml, 34 mmol) du-
rante 30 minutos, mientras la temperatura intema se mantenla por debajo de 30°C.
Se continué la agitacién durante 15 minutos, después de lo cual se afiadié cloruro
de vinilideno durante 10 minutos a 30°C. Después de agitar durante otros 80 minu-
10 tos a temperatura ambiente la mezcla se vertid sobre hielo triturado. La mezcla se
agitdé durante 20 minutos y la fase acuosa se extrajo dos veces con cloruro de me-
tileno. Las fases organicas combinadas se lavaron con agua. La solucién de cloru-
ro de metileno se enfrié6 seguidamente a 0°C y se afiadid trietilamina (4,21 mi, 30
mmol) mientras se agitaba la solucién. Después de 30 minutos se afiadié HCI al
15 10% y la fase organica se lavé con HCI al 5%, agua y salmuera. Los componentes
volatiles se evaporaron y el residuo se destilé sobre un aparato de destilacion de
trayectoria pequefia para producir 3,28 g (78%) de la diclorovinil-cetona deseada.
Se puso en suspension tiometéxido de sodio (1,40 g, 20 mmol) en éter (20
ml) y se afladié gota a gota la diclorovinil-cetona anterior (10 mmol) disuelta en
20 éter (10 ml). La solucién resultante se llevd a reflujo durante 1 h, se filtrd y el pre-
cipitado se lavé con agua. Los filtrados combinados se evaporaron para producir
1.4 g (87%) de la dimetiltiovinil-cetona deseada.
Se disolvi6 sodio (533 mg, 23,2 mmol) en isopropanol (50 ml) bajo calenta-
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miento. Se afladié 2-cianotioacetamida (2,1 g, 21 mmol) y la solucién sa agitd du-
rante 5 minutos a temperatura ambiente. Se afiadid la dimetiltiovinil-cetona ante-
rior (3,4 g, 21 mmol) a la mezcla de reaccidn y la solucién se llevé a reflujo hasta
que el material de partida desaparecié (~ 30 h). El disolvente se evapord y el resi-
duo se disolvié en agua. La solucién acuosa se filtrd, se acidifico a pH 3 y el preci-
pitado se separd por filtrcién. El precipitado se lavd con éter y seguidamente con
hexano para proporcionar 3,9 g (95%) de la tiopiridina deseada.

Se disolvid metdxido de sodio (2,16 g, 40 mmol) en MeOH (60 ml) y se
afiadio la tiopiridina anterior (3,9 g, 20 mmol). Después de 5 minutos se afiadi 2-
bromoacetamida (2,76 g, 20 mmol) y la solucién se llevé a reflujo durante 2 h. El
MeOH se evapord parciaimente y el residuo se diluyd con solucién acuosa de bi-
carbonato de sodio. La fase acuosa se extrajo varias veces con 10% de
MeOH/cloruro de metileno y los extractos combinados se secaron sobre sulfato de
magnesio. El disolvente se evaporé y el residuo se purificd por cromatografia de
columna sobre gel de sllice para proporcionar 2,1 g (41%) del intermedio de tie-
no[2,3-b]piridina deseado.

Se afiadié6 THF seco (3 ml) a un tubo sellable y se hizo burbujear una co-
rmiente de Ar a través del disolvente durante 5 minutos. Se afiadieron el acido 4-
metanosulfonilfenilborénico anterior (48 mg, 0,24 mmol), aducto de
tris(dibencilidenoacetona)dipaladio(0)-cloroformo (4 mg, 4 pmol), ti-2-furilfosfina
(7,5 mg, 32 ymol) y tiofeno-2-carboxilato de cobre () (50 mg, 0,26 mmol). El tubo
so sell6 y seguidamente se calentd a 85°C durante 24 h. La solucién se diluyd con
CHzCl; y la fase orgénica se extrajo con solucién acuosa de bicarbonato de sodio.
La fase acuosa se extrajo dos veces con CH2Cl; y las fases organicas combinadas
se lavaron con salmuera. La solucién se secd sobre MgSQ,, se filtrd y se evapord.
El residuo se purificd por cromatografia de columna. Todas las fracciones que con-
tenian el producto se combinaron, se evaporaron y se volvieron a purificar por TLC
preparativa para proporcionar 23 mg (32%) del compuesto del tftulo.
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EJemplo 24: Sintesis de amida de &cido 3-amino-6-metil-4-{1-metll-1H-
pirrol-2-li)-tieno[2,3-b]piridin-2-carboxllico

,Ph 2-qlanoﬂoautnmlda.
— Y — NaOt-Bu -
Ph Ph \_N =

Y
— N

~N 2
Z .//N 2-bromoacetamida
| NaOMs
N SH

Se disolvid 1-metil-2-pirrolocarboxaldehido (500 mg, 4,58 mmol) en 10 mi
de tolueno y seguidamente se afiadié 1-trifenilfosforanilideno-2-propanona (1,53 g,
4,81 mmol) y 10 gotas de 4cido acético. La mezcla de reacci6n se caleni6 a 120°C
en un tubo sellado durante 16 h. La mezcla de reaccidn se enfrié a temperatura
ambiente y el disolvente se evapord. El residuo se disolvié en EtOAc y la fase or-
ganica se lavé con solucién saturada de NaHCO; y salmuera. La fase organica se
secd sobre Na,SO, anhidro, se filtr6 y se concentrd. El residuo se purifico por
cromatografla de columna sobre gel de sllice para producir 565 mg (82,7%) de la
vinil-cetona.

A un tubo sellado se afiadié 2-cianotioacetamida (70,6 mg, 0,71 mmol) y t-
butdxido de sodio (71 mg, 0,74 mmol) en 2-propanol (4 ml). La mezcla se agit6 a
temperatura ambiente durante 5 minutos y seguidamente se afiadi6 la vinil-cetona
anterior (100 mg, 0,67 mmol). La mezcla se calenté a 80°C durante 16 h. La solu-
cién se concentré y el residuo se disolvi6 en agua. Se afiadi6 HCI diluido para
ajustar el pH a 6. El sélido que se formé durante la acidificacion se filtrd y se lavé
con agua. El sélido se secd bajo alto vacio para proporcionar 70 mg (45,5%) del
intermedio de tiopiridina deseado.

El intermedio de tiopiridina anterior (70 mg, 0,31 mmol) se puso en suspen-
sion en 2 ml de MeOH y seguidamente se afiadieron 2-bromoacetamida (42 mg,
0,3 mmol) y 1,22 ml de solucién 0,5 N de metdxido de sodio en MeOH. La mezcla
se calentd en un tubo sellado a 70°C durante 2 h. La mezcla de reaccién se con-
centro y el residuo se purificd por cromatografia de columna sobre gel de sllice
para producir 36 mg (41%) del compuesto del tltulo.
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Ejemplo 25: Sintesis de amida de &cldo 3-amino-6<{4-{[{2-carbamoll-
fenlicarbamoll)-metli}-amino}-plperidin-1-il)-4-propli-tieno[2,3-b]piridin-2-
carboxilico

HN. ;0 N
nrH,O

5 25
A una solucién de 2-aminobenzamida (2,00 g, 14,4 mmol) y trietilamina (2,4
ml, 17 mmol) en dioxano seco (20 ml) se afiadi6 bromuro de bromoacetilo (1,33
ml, 15,0 mmol). Esta mezcla de reaccién se agité a temperatura amblente durante
1 h y seguidamente se vertié en agua. El sdlido resultante se recogi6 por filtracién
10 y se recristalizé en MeOH para proporcionar el intermedio de diamida en forma de
un sdlido marrén (2,02 g).
El intermedio anterior (70 mg, 0,21 mmol) y la amida de acido 3-amino-6-(4-
amino-piperidin-1-il}4-propil-tieno[2,3-b]piridin-2-carboxllico (65 mg, 0,25 mmol),
junto con trietilamina (0,05 mi, 0,36 mmol) se agitaron en 1 ml de DMF durante 2
15 h. El disolvente se separ6 a vaclo. El residuo se trituré con agua. El sélido resul-
tante se recogié por filtracidn y se recristalizé en acetonitrilo para proporcionar el
compuesto del titulo (37 mg) en forma de un sélido color pélido.
Ejemplo 28: Sintesis de amida de &cido 3-amino-8-{4-{3{4-carbam II-
fenoxI)-2-hidroxi-propilamino]-plperidin-1-il}-4-propli-tienc[2,3-b]piridin-2-
20 carboxilico

ob .

e — = QO

o H

L "'"leo«m E;ﬁ;.-*?o (g j‘(lorno ,(SCF_(:"

A un tubo sellado se afiadieron 4-hidroxibenzamida (200 mg, 1,458 mmol),
epiclorhidrina (135 mg, 1,458 mmol) y carbonato de potasio (403 mg, 2,916 mmol)
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en 7 ml de DMF seca. La mezcla de reaccidn se agité a 70°C durante 18 h. La
mezcla de reaccién se filtré y se concentrd. El residuo se purificé por cromatogra-
fia rapida, eluyendo con 0-5% de NH; 2 M en MeOH/CH;Cl.. Las fracciones de
producto se recogieron ys e concentraron para suministrar 80 mg de 4-
oxiraniimetoxi-benzamida en forma de un sdlido blanco.

Se disolvié 4-oxiraniimetoxi-benzamida (76 mg, 0,393 mmol) en 8 ml de
DMF seca y seguidamente se afiadié 4-amino-1-N-Boc-piperidina {178 mg, 0,889
mmol). La mezcla de reaccion se agité a 80°C durante 48 h. La mezcla de reac-
cion se concentrod y el residuo se purificd por cromatografia rapida eluyendo con O-
5% de NH3 2 M en MeOH/CH2Cl.. Las fracciones de producto se recogieron y se
concentraron para proporcionar 62 mg de éster terc-butllico de acido 4-[3-(4-
carbamoil-fenoxi)-2-hidroxi-propilamino]-piperidin-1-carboxllico en forma de un
aceite incoloro.

A un matraz de fondo redondo se afiadié el éster anterior (62 mg, 0,158
mmol) en 5 ml de HCI 4,0 M en 1,4-dioxano y 2 ml de MeOH. La mezcla de reac-
cién se agité a temperatura ambiente durante 3 h. La mezcla de reaccién se con-
centrd por medio de una bomba de alto vacio para proporcionar 57 mg de la sal de
cloruro de hidrdgeno de 4-[2-hidroxi-3-(piperidin-4-ilamino)-propoxil-benzamida, en
forma de un producto sdlido vitreo color blanco.

A un tubo sellado se afiadid éster 6-(2-carbamoil-etil)-5-ciano-4-propil-
piridin-2-llico de &cido triflucro-metanosulfénico (54,2 mg, 0,141 mmol) en 5 mi de
DMF seca y seguidamente se afiadid la sal de hidrocloruro anterior (57 mg, 0,156
mmol) y N,N-diisopropiletilamina (81.4 mg, 0,707 mmol). La mezcla de reaccion se
agitd a 70°C durante 2 h. La reaccién se concentrd y al residuo se afiadié6 metdxi-
do de sodio, solucién 0,5 M en MeOH (1,41 ml, 0,707 mmol) y 2 ml de MeOH. La
mezcla de reaccién se calentd a 70°C durante 4 h. La mezcla de reaccion se con-
centrd y el residuo se purificd por cromatografia réapida eluyendo con 0-10% de
NH3 2 M en MeOH/CHCl.. Las fracciones de producto se recogieron y se concen-
traron para proporcionar 42 mg (56,4%) del compuesto del titulo en forma de un
solido cristalino color amarillo luminoso.
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EJemplo 27: Sintesis de amida de &cido 3-amino-6-((S)-3-hidroxi-4-
metanosulfonllamino-plperidin-1-il}-4-propli-tleno[2,3-b]piridin-2-carboxllico

HCI
0,0
Y

O
0 L —"

AT e — e

(o] 0=8z¢ 0—?-':0

s o

]
—N-=
"

Fc—§-o N S’)—NH,

o *° "%'N OH

5 Una mezcla de éster terc-buiflico de 4cido 7-oxa-3-aza-
biciclo[4.1.0]Jheptane-3-carboxilico (830 mg, 4,2 mmol), metilsulfonamida (1,2 g,
12,5 mmol), carbonato de potasio (829 mg, 12,5 mmol), sulfato de magnesio (1,5
g, 12,5 mmol) en MeOH (15 ml) se calentd bajo Ar en un tubo a presion a 80°C
durante una noche. La mezcla se enfrié seguidamente a temperatura ambiente, se
10 diluyé con CH2Cl2 (10 ml), se filtrd a través de tierra de diatomeas y se concentrd.
El producto en bruto se purificé adicionalmente por cromatografia de columna so-
bre gel de sflice eluyendo con EtOAc como eluyente para proporcionar 504 mg del
intermedio de hidroxipiperidina deseado.

El intermedio anterior (118 mg, 0,4 mmol) se disolvi® en MeOH (1 mi). A
15 esta solucién se afiadié6 HCl 4 M (0,2 ml en dioxano) gota a gota. La mezcla se
agitd a temperatura ambiente durante una noche y se concentrd. El producto asl
obtenido se disolvié en dioxano, se basificé con 300 microlitros de trietilamina y se
hizo reaccionar con 144 mg (0,376 mmol) de 2-(3-ciano-4-n-propilo -6-
trifluorometanosulfonilpiridin-2-iimercapto)acetamida, mediante el procedimiento

20 descrito en el Ejemplo 26, para proporcionar 73 mg del compuesto del titulo.
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Ejemplo 28: Sintesls de amida de #&cldo 3-amino-6-{(4-
hidrazinocarbonli-plperazin-1-li)-4-propil-tieno[2,3-b]piridin-2-carboxllico

u 3,

(] VA e
N AL — O —

- P

|
HN\Lroﬁ/

X I L0
0% (\u N 8 NH,
HN\Lro\\'/ H IN/H\H,N\)

0 28

A una solucién de fosgeno (solucién al 20% en tolueno) a 0°C se afadid
éster bencilico de acido piperazino-1-carboxflico (0,385 ml, 1,996 mmol) y diiso-
propiletil-amina (0,383 mi, 4,397 mmol) en 5 ml de CH2Cl> gota a gota. La mezcla
amarilla palida resultante se agité 2 h calentando a temperatura ambiente bajo Ar.
La solucién de fosgeno se separé por destilacién a vaclo. Se afiadieron 20 ml de
CH_Cl, anhidro. El recipiente de la reaccién se enfrié a 0°C y se afiadieron en una
porcion éster terc-butllico de acido hidrazinocarboxllico y diisopropiletil-amina
(0,383 ml, 4,397 mmol). La reaccion se calentd a temperatura ambiente y se agitd
durante 1 h. La reaccion se inactivd con 10 ml de NaHCO, saturado, se diluyé con
30 ml de EtOAc y seguidamente se lavé con 2 x 30 ml de solucién saturada de
NH.Cl y 30 ml de salmuera. La fase organica se secd sobre MgSQ;,, se filtrd y se
concentrd para proporcionar 720 mg de éster bencllico de acido 4-(N-ferc-
butoxicarbonil-hidrazinocarbonil)-piperazin-1-carboxllico en forma de un sdlido
blanco.

E! éster bencllico anterior (720 mg, 1,913 mmol) se disolvi® en 10 ml de
EtOH y se colocé en un matraz de fondo redondo. Se afiadié 10% de Pd/C (300
mg) y la reaccion se colocd bajo 1 atm de Hz en un balén. La reaccién se dejé agi-
tar durante una noche y sguidamente se filtrd a través de un cartucho de tierra de
diatomeas y se concentrd para pmpomioﬁar 465 mg de 4-(N-terc-butoxicarbonil-

S
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hidrazinocarbonit)-piperazina en forma de un sélido blanco palido.

Se prepard éster terc-butllico de acido N'-[4-(3-Amino-2-carbamoil-4-propil-
tieno[2,3-b]piridin-6-il}-piperazin-1-carbonil]-hidrazinacarboxllico a partir del inter-
medio anterior como se describié en el Ejemplo 26. La separacién del grupo pro-
tector t-Boc mediante disolucién en EtOAc/CHCl; y tratamiento en HCI 4 N en
dioxano proporcioné el compuesto del titulo.

Ejemplo 29: Sintesis de amida de &cido 3-amino-6-{4-(1-imino-etil)-
plperazin-1-li]-4-propli-tieno[2,3-b]piridin-2-carboxilico

H
D

: Hu=(s
,m,.w L A,

Se colocaron tioacetamida (326,0 mg, 4,339 mmol) y 2-bromometil-
naftaleno (959,0 mg, 4,337 mmol) en un matraz de fondo redondo de 50 ml. Se
afiadieron 20 ml de CHCl; y la mezcla se llevd a reflujo durante 3 h, momento en
el que se formd un precipitado blanco. La mezcia se enfrié y el precipitado se re-
cogié. El precipitado se lavé con 20 ml de CH2Cl: y se colocd bajo vaclo para se-
car y producir 1,01 g de sal de hidrocromuro de éster naftaleno-2-iimetllico de aci-
do tioacetimldico en forma de un polvo blanco fino.

La sal de hidrobromuro anterior (850.0 mg, 2,869 mmol) se colocd en un
matraz de fondo redondo de 25 ml. A este se afladieron 10 ml de EtOH dando lu-
gar a una suspension. El matraz se colocé en un bafio con hielo y se afiadié en
una porcién éster terc-butilico de acido piperazino-1-carboxllico (534,4 mg, 2,869
mmol). La reaccién se dej6 calentar a temperatura ambiente y se agitd 3 h adicio-
nales. La solucién heterogénea se diluyé con 40 ml de EtOAc y se lavd con 2 x 30
mi de Hz0. La fase acuosa se concentrd casi hasta sequedad, se someti6 a desti-
lacion azeotrdpica con 2 x 20 ml de tolueno para proporcionar un sélido blanco. El
sélido se puso en suspensién en CH2Cl/hexano y se concentrd hasta sequedad.
El material se colord bajo vaclo durante una noche suministrando 769 mg de sal
de hirobromuro de éster terc-butllico de écido 4-(1-imino-etil)-piperazin-1-
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carboxllico en forma de un sélido blanco.

El grupo protector t-Boc del intermedio anterior se separé como se describié
en el Ejemplo 28 y el intermedio resultante se hizo reaccionar adicionalmente co-
mo se describié en el Ejemplo 26 para proporcionar el compuesto del titulo.

Ejemplo 30: Sintesls de amica de écldo 3-amino-8-(4-hidrox|-piperidin-
141)-4-{3-hidroxi-propli)-tieno[2,3-b]piridin-2-carbox(lico

ol AL AE j\w'k\’l""'o

9“3 _ “
Ty Lo M,OEI'LF

A una solucién de 7,98 g (40,2 mmol) de t-butil-dimetil-pent-4-iniloxi-silano
(J.A. Marshall y B.S. DeHoff, J. Org. Chem., 1986, 51, 863) en THF (100 ml) en-
friada a -78°C se afiadid una solucién de n-butil-litio en hexanos (28,0 ml de una
solucién 1,6 M). La mezcla se agitd a -78°C durante 1 h y seguidamente se transfi-
rid, a través de una cénula, a un matraz que contenfa una solucién de 45 ml (58
mmol) de cloroformiato de metilo en YHF (100 ml) enfriada a -78°C. La reaccién se
agité a -78°C durante 2 h y seguidamente |la base en exceso se consumié median-
te la adicién de una solucién acuosa saturada de NH,Cl. La mezcla se diluy6é con
H20 y se lavé con Et;0. La fase orgéanica combinada se secd sobre Na:SO, an-
hidro y se concentrd bajo presion reducida. El residuo en bruto se purificé por
cromatografla de gel de sllice rapida usando una solucién al 5% de EtOAc en
hexanos como eluyente para proporcionar, después de concentrar el disolvente,
6,18 g (60%) del éster deseado en forma de un aceite transparente.

A una solucion de 6,18 g (24,1 mmol) del éster anterior en EtOH (120 ml) se
affadieron 2,2 ml (25 mmol) de morfolina. La mezcla se calentd a 60°C durante 3
h. La mezcla de reaccion se enfrié a temperatura ambiente y se afiadieron 2,5 g
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(25 mmol) de 2-cianoacetamida en forma de un sélido en una porcién. La mezcla
de reaccién se calentd seguidaments a 60°C durante 15 h y seguidamente se en-
fri6 a temperatura ambiente y se concentrd bajo presion reducida. El residuo se
puso en suspensién en Et;O y se lavd con H;0. La fase acuosa combinada se vol-
vié a extraer con Et;O. La fase acuosa se liofilizb para proporcionar 3,5 g (30,8%)
de sal de morfolina de 4-[3-(t-butil-dimetil-silaniloxi)-propil]-3-ciano-6-oxo-1,6-
dihidro-piridin-2-tiolate; en forma de un polvo amarillo.

A una solucién de 0,940 g (2,28 mmol) de la sal de morfolina anterior en
THF (15 ml), enfriada a 0°C, se afladieron 0,315 g (0,280 mmol) de 2-
bromoacetamida en forma de un sdlido en una porcién. La mezcla se agitd y se
dejo calentar lentamente a temperatura ambiente durante un periodo de 2 h, tiem-
po durante el cual precipitaron sales de la solucién. La mezcla se filtré a través de
tiera de diatomeas para separar los sdlidos y el cartucho de filtracié nse lavd con
EtOAc. La mezcla se concentrd bajo presién reducida para proporcionar 0,385 g
(44%) de 2-{4-[3-(t-butil-dimetil-silaniloxi)-propil]-3-ciano-6-oxo-1,6-dihidro-piridin-
2-ilsulfanil}-acetamida en forma de una espuma naranja.

A una solucién de 2,32 g (6,08 mmol) de la acetamida anterior en THF (25
ml), enfiada a 0°C, se afladieron 22 g (62 mmol) de N-
feniltrifluorometanosulfonimida y 1,2 ml (6,7 mmol) de N,N-diisopropiletilamina. La
mezcla se agitdé durante 3 h a medida que se calentaba lentamente a temperatura
ambiente. La mezcla se vertié en HzO y se lavo con EtOAc. La fase organica com-
binada se secé sobre Na,SO, anhidro y se concentré bajo presién reducida. El
residuo se purificd por cromatografia rapida sobre gel de sllice usando 0-50% de
gradiente de A (MeOH al 10% en CH;Cl3) a B {CH2Cl2) para proporcionar, después
de concentrar el eluyente, 0,832 g (26%) del éster de trifluorometanosulfonilo de-
seado en forma de un aceite color naranja.

A una solucion de 0,832 g (1,62 mmol) del éster de trifluorometanosulfonilo
anterior en 1.,4-dioxano (30 ml) se afiadieron 0,175 g (1,73 mmol) de 4-
hidroxipiperidina y 0,32 ml (1,79 mmol) de N,N-diisopropiletilamina. La mezcla se
calentd a 80°C durante 5 h. La reaccion se enfri6 a temperatura ambiente y se
afadié una solucién acuosa de Na;CO, (8,0 mi de una solucién 2,0 M). La mezcla
se calentd a 100°C durante 3 dlas y seguidamente se enfri6 a temperatura am-
biente y se diluyé con Hz0. La mezcla se lavé con CH2Cl; y la fase organica com-
binada se secd sobre NazSO, anhidro y se concentrd bajo presién reducida. El
residuo se purificé por cromatografia rdpida de gel de silice usando un gradiente
de 0-50% de A (MeOH al 10% en CH.Cl;) a B (CH2Cl>) para proporcionar, des-
pués de concentrar el eluyente, 0,232 g (31%) de amida de acido 3-amino-4-[3-(t-
butil-dimetil-silaniloxi}-propil]-8-(4-hidroxi-piperidin-1-il}-tieno[2,3-b]piridin-2-
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carboxilico en forma de un polvo amairillo.

A una solucion de 0,23 g (0,49 mmol) de la amida anterior an una mezcla
1:1 de THF:H20 (1,0 ml) se afiadieron 0,50 ml (8,7 mmol) de acido acético glacial.
La mezcla se calentd a 50°C durante 15 h y seguidamente se enfrié a temperatura
ambiente y se concentré bajo presion reducida, lo que provoctd que precipitara un
solido de la solucién. El material se recogié por filtracién y se lavé con H,O y
CH.Cl; y seguidamente se sect bajo vacio para proporcionar 0,106 (61%) del
compuesto del titulo en forma de un sélido blanco.

Ejemplo 31: Sintesis de amida de écido 3-amino-8<{4-amino-3,3-dimetll-
piperidin-1l)-4-propli-tieno[2,3-b]piridin-2-carboxilico (5).

NH,+ Cl™

HN
% BNNH,, TI(-OPr),. NaBH,CN %\O P/C, Hy, HCY )Elj
EtOH N MeOH .

g T ¢

°=3:f ° YNYm,co, N

MeCN, 100°C N"N"S 9
HN n

Una mezcla de 0,10 g (0,46 mol) de 1-bencil-3,3-dimetil-piperidin-4-ona,
0,055 ml (0,50 mmol) de bencil-amina y 0,19ml (0,64 mol) de isopropdxido de tita-
nio se agitd a temperatura ambiente durante 1 h. La mezcia se diluyé con EtOH (1
ml) lo que provocd que la solucidn amarilla se volviera turbia. A la reaccidon se
afiadieron 0,031 g (0,49 mmol) de cianoborohidruro de sodio y la mezcla se agité a
temperatura ambients durante 20 h. La meza se diluyd con H20 (1 ml) y seguida-
mente se filtr6 a través de tierra de diatomeas para separar los precipitados. El
cartucho de filtracion se lavé con MeOH y la mezcla se concentr$ bajo presion re-
ducida. El residuo se purificd por cromatografia rapida sobre gel de sllice usando
un gradiente de 0-40% de A (MeOH al 10% en CH2Cl;) a B (CHzCl.) para propor-
cionar, después de concentrar el eluyente, 0,069 g (44%) de la bencil-amina de-
seada en forma de un aceite transparente.

A una solucion de 0,068 g (0,22 mmol) de la bencil-amina anterior en MeOH
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(5 mi) colocada en un recipiente a presion de paredes gruesas se afiadieron 0,049
g (0,046 mmol) de paladio sobre carbono y 0,050 ml (0,60 mmol) de HCI concen-
trado. La mezcla se colocéd bajo una atmésfera de hidrégeno y se agitd durante 24
h. La mezcla se filtré a través de un cartucho de tierra de diatomeas y la torta de
filtracién se lavé con MeOH. La fase orgénica se concentrd bajo presion reducida
para proporcionar 0,041 g (91%) de la sal de di-HCl de 4-amino-3,3-
dimetilpiperidina deseada en forma de un sélido blanco.

A una solucién de 0,075 g (0,20 mmol) de éster 6-carbamoilmetilsulfanil-5-
ciano-4-propil-piridin-2-llico de acido trifluorometanosulfénico en 1,4-dioxano (5 ml)
se afiadieron 0,041 g (0,20 mmol) de la sal de di-HCI anterior y 0,11 ml (0,61
mmol) de N,N-diisopropiletiiamina. La mezcla se calentd a 80°C durante 15 h y
soguidamente se enfrié a temperatura ambiente y se afiadié una solucién acuosa
de NazCO; (0,5 ml de una solucién 2 M). La mezcla se calentd seguidamente a
100°C durante 3 h y seguidamente se enfrié a temperatura ambiente, se diluyd con
H20 y se lavé con CHzCls. La fase orgdnica combinada se secd sobre Na2SO, an-
hidro y se concentrd bajo presidn reducida. El residuo en bruto se purificd por
cromatografia rapida sobre gel de sllice usando un gradiente de 0-50°C de A (10%
de MeOH en CH2Cl;) a B (CHzCl2) para proporcionar, después de concentrar el
eluyente, 0,019 g (27%) del compuesto del titulo en forma de un sdlido amarillo.
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Ejemplo 32: Sintesis de dihidrocloruro de amida.de &cld 3-amino-6-
piperidin-4-ll-4-propli-3a,7a-dihidro-tieno[2,3-b]piridin-2-carboxflico

Se calentd a reflujo durante 3 h 4cido 1-Boc-piperidino-4-carboxllico (4,4 g,
19,2 mmol) en cloruro de oxalilo (50 ml) y seguidamente se concentré y se sect a
vaclo para proporcionar el cloruro de écido, éster-butllico de acido 4-clorocarbonil-
piperidino-1-carboxilico.

A una solucién agitada de LDA (1,8 M en THF/heptano/etil-benceno, 21,3
ml, 38,4 mmol) en THF seco (50ml) a -50°C se afiadi6 2-pentanona (4,1 ml, 38,4
mmol) y después de 10 minutos se afiadié una solucién del cloruro de acido ante-
rior en THF seco (50 ml). La reaccion se dejd calentar a temperatura ambiente y
se agitd durante una noche. Se diluyd con HCI 1 N (500 ml), se extrajo con diclo-
rometano, se lavé con bicarbonato de sodio saturado y salmuera, se secd sobre
sulfato de sodio y se concentrd. Se purificd por cromatografia sobre gel de silice
(EtOAc/diclorometano = 1/10) para proporcionar el intermedio de dicetona desea-
do: éster terc-butilico de acido 4-(3-oxo-hexanoil)-piperidin-1-carboxilico (2,1 g).

Una mezcla agitada de la dicetona (2,1 g, 7,1 mmol) y 2-cianotioacetamida
(1,42 g, 14,2 mmol) en EtOH (30 ml) se calenté a 70°C durante una noche. Se
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concentrd y una cromatografla sobre gel de sllice (MeOH/diclorometano = 1/10)
proporcionéd 1,8 g de éster terc-butllico de éacido 5-ciano-6-mercapto-4-propil-
3'.4',5',8'-tetrahidro-2'H-[2,4"]bipi-ridinil-1'-carboxillico.

Una mezcla agitada del éster terc-butllico anterior (0,9 g, 2,49 mmol) y bro-
moacetamida (0,38 g, 2,75 mmol) en dioxano seco (20 ml) se calentd a 80°C du-
rante 2 h. Se afiadié una solucién de carbonato de sodio (400 mg) en agua (7 ml)
y la reaccion se calentd a reflujo durante una noche. Se diluyd con agua (100 ml) y
los precipitados se filtraron y se secaron para proporcionar 0,85 g de éster terc-
butilico de acido 4-(3-amino-2-carbamoil-4-propil-3a,7a-dihidro-tieno[2,3-b]piridin-
8-il)-piperidin-1-carboxllico. .

A una solucién agitada del éster terc-butllico anterior (600 mg, 1,43 mmol)
en diclorometano seco (35 ml) se afiadié HCl/dioxano (4 N, 2 ml). Aparecieron in-
mediatamente precipitados. Se concentr y se secd a vaclo para proporcionar el
compuesto del titulo en forma de la sal de dihidrocloruro (570 mg).

Ejemplo 33: Aminacién reductora en fase sélida _

El siguiente procedimiento general describe el método mediante el que se
prepararon diversos compuestos de amida de acido 3-amino-6-(4-sustituido-
amino-piperidin-1-il}-4-propil-tienof2,3-b]piridin-2-carboxilico:

Hy

& N i
| RN, p-clanoborohidrurn |

,ﬁl.o — “,0.-9

3380

A la amida de &cido 3-amino-6-(4-oxo-piperidin-1-il}-4-propil-tieno[2,3-
bJpiridin-2-carboxilico se afiadieron 1,5-3,00 equivalentes de la amina deseada,
1,42 de cianoborohidruro en soporte sélido y 8-9 equivalentes de acido acético en
THF. La mezcla de reaccidn se agitd en un agitador orbital durante 15-72 h. Se-
guidamente la reaccién se filtrd, el cianoborohidruro en soporte sélido se agitd con
MeOH durante 5-15 minutos y seguidamente se filtrd. A los filtrados combinados
se afiadié NH; 5 M en MeOH y la mezcla resultante se concentrd a vacio. Una pu-
rificacion a través de TLC preparatoria (5-10% de (NHay/MeOH 5 MYEtOAc como
eluyente) o a través de cromatografia rapida sobre silice (2,5-10% de (NHy/MeOH
5 M)/CH2Cl2 como eluyente) proporciond los compuestos descritos en la tabla si-
guiente:

Porcentaje de

Comp. R .
rendimiento
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' Com R Porcentaje de
P- rendimlento
45%
33a m’\g?l
65%
33b m\/rl
51%
33¢c HO\/}L
44%
33d %
OH
Qﬁ/’r{ 5%
33e
OH
53%
33f Q\/?l
oM
A
o 26%
33g
OH
HO 18%
33h Yfl
HO 9%
33l \/?J*
41%
33 o
OH
HO
54
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0
33l
OH
34%
33m HN
OH
55%
33n HN
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Ejemplo 34: Aminacién reductora en fase sélida
El siguiente procedimiento general describe el método mediante el que se
prepararon diversos intermedios de aminas para ser usados en la preparacién de
5 compuestos de amida de écido 3-amino-6-(4-amino sustituido-piperidin-1-il)-4-
propil-tieno[2,3-b]piridin-2-carboxilico usando el método del Ejemplo anterior:

Ar.
m TMSCN, Monimarilionita K10 Ar \(//N 1} B, THF, THF, 0°C
&tar, 0°C
s A HCl
NH,
"ﬁ/\'ﬂ; cr | MP_rasina de clanchorohidruro O Sy o
OH dciio scitico, THF Ar
= D e

El aldehido de arilo deseado se disolvid en éter y se hizo reaccionar con

cianuro de trimetilsililo (1-2 eq) a 0°C usando Montmorillonita K 10 (0,1-0,2 eq.)

10 como catalizador acido. La reaccion se agitd 1-3 h y seguidamente se filtrd, y el
filtrado se concentré a vacio para proporcionar el correspondiente trimetilsilil-éter.

El éter se disolvi6 en THF y se afiadié a una solucién de borano/THF a 0°C. La
reaccidon se agité durante 17-24 h mientras se agotaba el bafio frio. La reaccién se
volivid a enfriar hasta 0°C y se inactivo con MeOH, y seguidamente se concentrd a

15 vaclo. El residuo se recogié6 en EtOAc/CH2Cl> y se afiadi6 HCI/MeOH o
HCl/dioxano. El sélido blanco que result se aisl® mediante filtracion con succién o

por concentracion a vaclo para proporcionar las correspondientes sales de HCI de
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hidroxil-amina. Estas salas de HCI se hicieron reaccionar seguidamente y se puri-
ficaron seglin el método dascrito en el Ejemplo 33 para proporcionar los compues-
tos 34a-34e mostrados en la siguiente tabla:

Ar " % rend.
34a p-MeOPhQ 13%
34b pP-CIPh 17%
3dc p-MeO2CPh 61%
(Sa 58%
34d
e m-MeQ;CPh 52%

EjJemplo 35: Sintesls 2-amida-4-piridin-3-lamida de &cido 3-amin -6-{(4-
hidroxi-piperidin-1-ll)-tieno[2,3-b]piridin-2,4-dicarboxilico

5 oY
LA At )
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Se afiadié por partes alcohol 4-metoxibencilico (11,0 g, 79,7 mmol) a una
suspensidn de 6,38 g de NaH al 60% en 110 ml de THF a 40°C y la reaccién se
agitdé 30 minutos bajo Ar. Se hizo gotear a 40°C una solucién de 10,00 g de 4-
cloroacetoacetato de metilo en 40 ml de THF y la reaccién se agité a temperatura
ambiente durante una noche. Se afiadi6 NH,Cl acuoso y el producto-se extrajo en
EtOAgc, se lavd con NHCI acuoso y salmuera, se sect sobre MgSQO,, se filtrd y se
concentrd para dar 18,5 g de un aceite. Este se sometié a cromatografia répida
eluyendo con 15% de acetona/éter de petrdleo para proporcionar una fraccion de
2,99 g de un aceite que se mostrd por RMN (CDCls) que contenia 80% de éster
metllico de 4cido 4-(4-metoxi-benciloxi)-3-oxo-butirico puro. Se obtuvo una segun-
da fraccién de 12,01 g de aceite que contenia 55% de éster metilico de acido 4-(4-
metoxi-benciloxi)}-3-oxo-butirico por RMN, y el resto era principalmente material de
partida sin reaccionar.

Se convirtié éster metllico de 4cido 4-(4-Metoxi-benciloxi)}-3-oxo-butirico en
2-[3-ciano-6-trifluoro-metanosulfoniloxi-4-(4-metoxi-benciloximetil}-piridin-2-
ilsulfanill-acetamida mediante los procedimientos anteriormente descritos en los
Ejemplos 8 y 30.

El intermedio anterior (9,00 g) se disolvid en 171 ml de CH2Cl; y 9 ml de
agua. Se afadié 2,3-dicloro-5,6-diciano-1,4-benzoquinona (DDQ) (12,47 g) y ia
suspension oscura se agitdé durante 8 h y seguidamente se afiadieron otros 4,16 g
de DDQ vy la reaccién se agité durante una noche. La reaccién se someti6é a de-
cantacion y el precipitado rojo gomoso restante se trituré 2X con CH2Cl2 y se so-
metié a decantacién. El precipitado se disolvid en EtOAC, se lavd con agua (4X) y
NaHCO; acuoso, se secd y se concentrd hasta dar un sélido marnén. Este setriturd
en CH:Cly, se filtr6 y se secod para proporcionar 4,61 g (68%) del intermedio de
hidroximetilpiridina deseado en forma de un sélido color castafio.

Se afiadié cloruro de terc-butildimetilsililo (8,94 g) a una solucién de 5,00 g
de 4-hidroxipiperidina en 25 ml de DMF y la reaccién exotérmica se colocd en un
bafio con hielo durante 10 minutos y seguidamente se afiadieron 10,10 g de imi-
dazol y la reaccién se agitd a temperatura ambiente bajo Ar durante una noche.
Una TLC mostré principalmente el material de partida. Se afladieron 4-
dimetilaminopiridina (0,60 g) y 7.45 g de mas cloruro de terc-butildimetilsililo y la
reaccion se agitd durante una noche. Esta se vertio en NazCOj3 acuoso, se extrajo
con EtOAc (3X), se lavd con agua (4X), se secld y se concentrd hasta dar 15,3 g
de un aceite amarillo. Este se sometié a cromatografia rapida eluyendo con 0-10%
de MeOH/CH:Cl. para proporcionar varias fracciones de pureza variable. La mejor
contenia 2,9 g de aceite amarillo que se determiné por RMN (CDCls) que contenla
55% en moles de 4-(terc-butil-dimetil-silaniloxi)-piperidine:45% en moles de cloruro
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de terc-butil-dimetilsililo.

La 4-(terc-butil-dimetil-silaniloxi)-piperidina en bruto se acoplé con el inter-
medio de 4-hidroximetilpiridina que antecede mediante el procedimiento descrito
en el Ejemplo 30 para proporcionar amida de &cido 3-amino-6-[4-(terc-butil-dimetil-
silaniloxi)-piperidin-1-ill-4-hidroximetil-tieno[2,3-b]piridin-2-carboxilico.

Una mezcla de 400 mg de la amida anterior, 298 mg de KCN, 1,59 g de
MnOz y 157 microlitros de acido acético se puso en suspension en 16 ml de MeOH
y la reaccién se tapd y se agité durante 2 dlas. La mezcla de reaccion se filtr6 a
través de tiema de diatomeas, se concentré y se sometié a cromatografia rapida
eluyendo con 5% de MeOH/CH.Cl, para proporcionar 254 mg (80%) de éster meti-
lico de acido 3-amino-6-[4-(terc-butil-dimetil-silaniloxi)-piperidin-1-il}-2-carbamoil-
tieno[2,3-b]piridin-4-carboxllico segin se determind por RMN (DMDQ). Una elu-
cién adicional con 25% de MeOH/CH2Cl./1% de HOAc produjo 151 mg (36%) del
correspondiente acido carboxilico segin se determiné por RMN (DMDO).

Se afiadieron 81 mg de hidrocloruro de 1-[dimetilaminopropil]-3-
etilcarbodiimida a una solucién de 9,5 mg del acido carboxllico anterior en 0,5 mi
de DMF seca a 0°C. Después de 15 minutos se afiadieron 98 mg de 3-
aminopiridina y la reaccién se agité a temperatura ambiente durante una noche.
Esta se diluyé con EtOAc, se lavé con agua (4X) y NHCI acuoso (3X), se secd, se
concentré y se purificé por TL.C preparativa en 7,5% de MeOH/CHzCl2/0,5% de
NHOH. La banda principal se eluyé con 50% de MeOH/CH2Cl; para proporcionar
12,8 mg de aceite que se mostré que era una mezcla de 2-amida-4-piridin-3-
ilamida de acido 3-amino-6-[4-(terc-butil-dimetil-silaniloxi)-piperidin-1-if}-tieno[2,3-
blpiridin-2,4-dicarboxilico y material de partida sin reaccionar por RMN (CD;0OD).
La mezcla se disolvié en 0,5 ml de CH,Cl, y se afiadieron 50 microlitros de com-
plejo de HF-piridina y la reaccidn se agitd durante una noche. La solucién transpa-
rente se separd por decantacion y el precipitado gomoso se lavd y se separd por
decantacién 2 veces mas con CH.Cl.. El precipitado se disolvi® en 10% de
MeOH/CH.Clz, se neutralizé con una gota de NH4OH concentrado, se aplicd a una
placa de TLC preparativa y se desarrolié dos veces en 10% de MeOH/CH2Cl2/1%
de NH,OH. La banda se eluyé con 50% de MeOH/CH.Cl: para proporcionar3-
Amino-6-(4-hidroxi-piperidin-1-il}-tieno[2,3-b]piridin-2,4-dicarboxllico 2,0 mg (23%)
del compuesto del titulo. '

2-amida-4-metilamida de acido 3-amino-6-(4-hidroxi-piperidin-1-il)-tieno[2,3-
bpiridin-2,4-dicarboxflico:

Este compuesto se preparé a partir del éster metilico de acido 3-amino-6-[4-
(terc-butil-dimetil-silaniloxi)-piperidin-1-il]-2-carbamoil-tieno[2,3-b]piridin-4-carbo-
xilico anterior combinando 10 mg del éster en 1 ml de CH2Cl> con 0,5 ml afiadidos
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de metilamina 2 M en THF. La reaccién se tapé y se agitdé 2 dias. La reaccion se
concentrd para proporcionar 2-amida-4-metilamida de &cido 3-amino-8-[4-(terc-
butil-dimetil-silaniloxi)-piperidin-1-il]-tie-no[2,3-b]piridin-2,4-dicarboxllico en forma
de un sélido amarillo. Este se disolvié en 0,5 ml de 10% de MeOH/CH.Cl; y se
afiadieron 50 microlitros de HF-piridina y la reaccién se tapd y se agité durante
una noche. La reacciéon fue barrida con Nz, se disolvi6 en EtOAc, se lavd con
NaHCO; acuoso y NH4Cl acuoso, se secd, se concentrd y se purificd por TLC pre-
parativa eluyendo con 10% de MeOH/CH,Cl.. La banda se eluyd con 25% de
MEOH/CH:Cl; para proporcionar 2,7 mg (35%) del compuesto del titulo en forma
de un sélido amarillo.
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Ejemplo 36: Sintesls de amida de &cldo 3-amino-6-{4-hidroxi-piperidin-

1-il)-4-etoxi-tieno[2,3-b]piridin-2-carboxllico
O.;t_ o
H,
\I? | o~ A\ !
O\f \0 N N/ 8 (s ]
<
H,
D Ye
N s (¢

~
H
o

| b AL

. N® 8 H, o o
Oy~
NH,
e tun

HO HO 36

Se disolvié éster 3-amino-2-carbamoil-4-metilsulfanil-tienof2,3-b]piridin-6-
lico de &cido trifluorometanosulfénico (500 mg, 1,29 mmol) en MeOH (10 mi), en-
friado a 0°C, y se afiadié peroximonosulfato de potasio (950 mg, 1,55 mmol) di-
suelto en agua (15 ml). La mezcla se agité durante 18 h después de lo cual se fil-
tré para proporcionar el éster 3-amino-2-carbamoil-4-metilsulfinil-tieno[2,3-b]piridin-
6-llico de &cido trifluorometanosulfénico con un rendimiento de 86%.

El éster anterior (100 mg, 0,25 mmol) se dislvid en dioxano (5 ml), se aftadid
4-hidroxipiperidina (100 mg, 1,0 mmol) y la mezcla se agit6 durante una noche a
temperatura ambiente. La mezcla se diluyd con solucién saturada de cloruro de
amonio y la fase acuosa se extrajo con diclorometano varias veces. Las fases or-
ganicas combinadas se secaron sobre MgSO, y se evaporaron. El producto se
purificé finalmente por cromatografia de columna para producir 43 mg de amida de
acido 3-amino-6-{4-hidroxi-piperidin-1-il}4-metanosulfinil-tieno[2,3-b]piridin-2-
carboxllico (49%).

E! producto anterior se disolvi® en EtOH y se afiadieron 235 microlitros de .
una solucién 2,7 M de etdxido de sodio en EtOH, la solucién se calentd a 80°C
durante 6 h. La mezcla se vertié en una solucién acuosa de NH,Cl y la fase acuo-
sa se extrajo tres veces con diclorometano. Las fases combinadas se secaron so-
bre MgSO,, se filtraron y se evaporaron. El producto se purificé por cromatografia
de columna para producir 23 mg del compuesto del tiulo (54%).

Los siguientes compuestos se prepararon en la manera anteriormente des-
crita:

F.
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Amida de acido 3-amino-6-(4-amino-piperidin-1-il}-4-etoxi-tieno[2,3-b]piridin-

2-carboxllico:
H,
H,
8o
HN ;
5 Amida de &cido 3-amino-8-(4-amino-4-metil-piperidin-1-il)}4-etoxi-tienof2,3-
b]piridin-2-carboxilico:
H,
H,
| N
s o

Amida de acido 3-amino-6-(4-hidroxi-piperidin-1-il}-4-isopropoxi-tieno[2,3-
b)piridin-2-carboxllico:

H
(1S
ISR
10 HO '
Amida de #&cido 3-amino-6-(4-amino-piperidin-1-il}-4-isopropoxi-tienof2,3-
b]piridin-2-carboxillico:

H,
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Amida de Acido 3-amino-8-(1,1-dioxo-1-tiomorfolin4-il}-4-etoxi-tieno[2,3-
b]piridin-2-carboxllico:

H,
H,

B
N 8 o

ol
i

VALORACION DE LAS PROPIEDADES BIOLOGICAS

La inhibicién de IKKa e IKKB por los compuestos de ia presente invencion
se determind con el siguiente ensayo que mide la fosforilacién del sustrato IxBa
por las respectivas quinasas. Las enzimas usadas en este ensayo fueron versio-
nes con etiquetas marcadoras en el N terminal de IKKB o IKKa humanos y el sus-
trato fue una proteina de fusion GST con IxBa (aminoéacidos 1-54).

Las mezclas de reaccion (60 I) contenlan HEPES 20 mM, pH 7,5, MgCl; 10
mM, MnCl; 2 mM, NaCl 100 mM, Na3;VO, 100 m, p-glicerofosfato 20 mM, DTT 1
mM, 2% de DMSO, ATP 250 nM [P'}ATP 0,4 nM (actividad esopecifica, 3000
Ci’/mmol), sustrato IxBa, enzima IKK y compuesto del ensayo. Las mezclas de
reaccion contenlan 3,6 g/ml de IKKa y 245 g/ml de IKKa 0 0,9 g/m! de IKKB y 53
g/mi de IxBa.

Las reacciones se iniciaron afiadiendo una solucion de sustrato lxkBa y ATP
a placas de polipropileno que contenian enzima IKK que fue previamente incubada
durante 5 minutos con compuesto del ensayo. Seguidamente las mezclas de la
reaccidn se incubaron durante 1 hora a 25°C, se colocaron sobre hielo y se inacti-
varon mediante la adicién de 150 | de &cido tricloroacético al 10% y pirofosfato de
disodio al 5%. Después de mezclar, el contenido completo de las mezclas de re-
accion inactivadas se transfiri6 a una placa de filtracidn Packard UniFilter previa-
mente humedecida, se aspird y se lavd 6 veces con 250 pl de H.0 usando el dis-
positivo de recoleccion Packard Filtermater Harvester. Seguidamente las placas
de filtracién se secaron con aire, se complementaron con 40 pL de fluido de escin-
tilacion Microscint 20 y los productos de reaccién marcados con P'33 se cuantifica-
ron usando el contador de escintilacién Packard TopCount.

Los compuestos se ensayaron en diluciones en serie de tres veces y las
concentraciones de inhibidor para conseguir una inhibicién de 50% de la actividad
enzimatica (es decir, ICso) se derivaron a partir de curvas de respuesta a la dosis
usando un software SAS (SAS Institute, Cary NC). Se aplicd un andlisis de regre-
sion no lineal basado en la ecuacién de Hill al porcentaje de la inhibicién frente a

34
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los datos de concentracidn. En todos los casos, las concentraciones dal compues-
to se verificaron por HPLC.

Los compuestos en las Tablas en la seccién de la descripcion detallada de
la invencion se evaluaron todos en el ensayo en cuanto a la inhibicién de IKKP y
tenian valores de ICsq de 10 uM o por debajo. Los compuestos citados a continua-
cién tenfan valores de ICsp por debajo de 1 yM en este ensayo:

Amida de éacido 3-amino-6-{4-hidroxi-piperidin-1-il}-4-metil-tienof2,3-
b]piridin-2-carboxflico;

Amida de 4&cido 3-amino-4-[(E)-2-(4-cloro-fenil}-vinil]-8-metil-tienof2,3-
b]piridin-2-carboxllico;

Amida de 4é&cido 3-amino-6-imidazol-1-il-4-metil-tieno[2,3-b]piridin-2-
carboxllico; '

Amida de é4cido 3-amino-4-metil-6-piperazin-1-il-tieno[2,3-b]piridin-2-
carboxilico;

Amida de é4cido 3-amino-6-{4-hidroxi-piperidin-1-il}-4-propil-tienof2,3-
blpiridin-2-carboxilico;

Amida de &cido 3-amino-6-{4-carbamoil-piperidin-1-il}-4-propil-tieno{2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-8-(4-metil-piperazin-1-il}-4-propil-tieno[2,3-b]piridin-
2-carboxilico;

Amida de acido 3-amino-8-piperazin-1-il-4-propil-tienof2,3-b]piridin-2-
carboxilico;

Amida de 4acido 3-amino-6-(4-metanosulfonil-piperazin-1-il}4-propil-
tienof2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-6-(3-hidroxi-piperidin-1-il}-4-propil-tieno[2,3-
b]pliridin-2-carboxlilico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il}4-propil-tieno[2,3-
b]piridin-2-carboxllico;
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Amida de A4cido 3-amino-6-[4-(3-amino-propanoil}-piperazin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-4-{(4-hidroxi-4-fenil-piperidin-1-if}-tieno[2,3-b]piridin-
2-carboxflico;

Amida de éacido 3-amino-6-[4-(2-amino-etanoil}-piperazin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxilico;

Amida de éacido 3-amino-8-(4-oxo-piperidin-1-il}4-propil-tieno[2,3-b]piridin-
2-carboxilico;

Amida de éacido 3-amino-6-(4-carbamoil-piperazin-1-il)4-propil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de &cido 3-amino-6-((S)-3-amino-pirrolidin-1-il)-4-propil-tieno[2,3-
b]piridin-2-carboxfilico;

Amida de &cido 3-amino-6-((R)-3-amino-pirrolidin-1-il}-4-propil-tieno[2,3-
b)piridin-2-carboxllico;

Amida de acido 3-amino-6-(4-dimetilamino-piperidin-1-il}4-propil-tieno[2,3-
b]piridin-2-carboxilico;

Amida de 4cido 3-amino-6-(4-amino-4-ciano-piperidin-1-il}4-propil-
tieno[2,3-b)piridin-2-carboxllico;

Ester metllico de acido 4-(3-Amino-2-carbamoil-4-propil-tieno[2,3-b]piridin-6-
il}-piperazin-2-carboxllico;

Amida de acido 3-amino-68-[4-(4-amino-butanoil)-piperazin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxliico;

Amida de a&cido 3-amino-6-[4-((R)-2-amino-propanoil)-piperazin-1-il}-4-
propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de écido 3-amino-6-[4-((S)-2-amino-propanoil)-piperazin-1-il}-4-
propil-tieno[2,3-b]piridin-2-carboxilico;
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Amida de &cido 6-{4-acetilamino-piperidin-1-il}-3-amino-4-propil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-(piperidin-4-ilamino)-4-propil-tieno[2,3-b]piridin-2-
carboxilico;

Amida de Acido 3-amino-6-(4-hidroxi-4-metil-piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxilico;

Amida de &cido 3-amino-6-(4-metilamino-piperidin-1-il}4-propil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il}-4-(4-metanosulfonil-fenil)-
tieno[2,3-b]piridin-2-carboxllico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il)-4-metilsulfanil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de &cido 3-amino-6-(4-amino-piperidin-1-il}-4-({(E)-estiril)-tieno[2,3-
b]piridin-2-carboxlilico;

Amida de &cido 3-amino-6-(4-amino-piperidin-1-il}-4-(4-nitro-fenil)-tieno[2,3-
b]piridin-2-carboxilico;

Amida de &cido 3-amino-8-(4-amino-piperidin-1-il}4-[(E)-2-(4-cloro-fenil)-
vinil]-tieno[2,3-b]piridin-2-carboxilico;

Amida de é4cido 3-amino-6-(4-amino-piperidin-1-il}-4-fenetil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-(4-aminometil-piperidin-1-il}-4-propil-tieno[2,3-
bjpiridin-2-carboxflico;

Amida de &cido 3-amino-8-{4-amino-piperidin-1-il}-4-fenil-tieno[2,3-b]piridin-
2-carboxilico;

Amida de &cido 3-amino-8-(4-amino-piperidin-1-il}4-[(E)-2-(2-cloro-fenit)-
vinil}-tieno[2,3-b]piridin-2-carboxilico;
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Amida de 4cido 3-amino-6-(4-amino-piperidin-1-il}-4-(4-fluoro-fenil)-
tieno[2,3-b]piridin-2-carboxllico;

Amida de 4cido 3-amino-6-(4-amino-piperidin-1-il}-4-(4-metoxi-fenil)-
tieno[2,3-b]piridin-2-carboxllico;

Amida de acido 3-amino-6-[1,4]diazepan-1-il-4-propil-tieno[2,3-b)piridin-2-
carboxilico;

Amida de acido 3-amino-6-[4-(2,4-diamino-butanoil)-piperazin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxilico;

Amida de 4acido 3-amino-6-[4-(1-piperidin-4-il-metanoil}-piperazin-1-il}-4-
propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de 4&cido 3-amino-8-(4-metil{1,4]diazepan-1-il}4-propil-tienof2,3-
b)piridin-2-carboxllico;

Amida de acido 3-amino-8-(4-amino-piperidin-1-il}4-(3-nitro-fenil)-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il}-4-[(E)-2-(4-metoxi-fenil)-
vinil}-tieno[2,3-b]piridin-2-carboxflico;

Amida de &cido 3-amino-6-(3-amino-propilamino)-4-propil-tieno[2,3-b]piridin-
2-carboxilico;

Amida de acido 3-amino-6-(3-carbamoil-piperazin-1-i)-4-propil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-8-[4-(3-metil-ureido)-piperidin-1-il]-4-propil-
tieno[2,3-b]piridin-2-carboxllico;

Amida de acido 6-{4-acetil-[1,4]diazepan-1-il}-3-amino-4-propil-tieno[2,3-
b]piridin-2-carboxilico;
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Amida de 4&cido 3-amino-6-(3-carbamail-piperidin-1-il}4-propil-tieno[2,3-
b]piridin-2-carboxilico;

Amida de &cido 3-amino-6-(3-amino-perhidro-azepin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de 4cido 3-amino-6-(3-aminometil-piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxilico;

Amida de acido 3-amino-6-(2-aminometil-piperidin-1-il}4-propil-tieno[2,3-
b)piridin-2-carboxllico;

Amida de 4acido 3-amino-6-(4-amino-piperidin-1-il}-4-trifluorometil-tienof2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-piperazin-1-il-4-trifluorometil-tieno[2,3-b]piridin-2-
carboxllico; y

Amida de écid;J 3-amino-6-(2-hidroximetil-piperidin-1-il}<4-propil-tieno[2,3-
b]piridin-2-carboxilico.

Los compuestos seleccionados a partir de la Tabla en la seccién de la des-
cripcién detallada de la invencidn se evaluaron en cuanto a la inhibicién de IKKa.
Los compuestos citados tenian valores de ICs de 10 UM o por debajo en este en-
sayo:

Amida de &cido 3-amino-4-furan-2-il-8-metil-tieno[2,3-b]piridin-2-carboxllico;

Amida de acido 3-amino-4-isopropoxi-tieno[2,3-b]piridin-2-carboxllico;

Amida de 4cido 3-amino-8-metil-4-(4-nitro-fenil)-tienof2,3-b]piridin-2-
carboxilico;

Amida de acido 3-amino-6-metil-4-((E)-estiril}-tiano[2,3-b]piridin-2-
carboxilico;

Amida de acido 3-amino-4-(4-metanosulfonil-fenil)-8-metil-tieno[2,3-
b]piridin-2-carboxilico;
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Amida de 4&cido 3-amino-4-[(E)-2-(4-fluoro-fenil)-vinil]-6-metil-tienof2,3-
b]piridin-2-carboxilico;

Amida de é4cido 3-amino-4-[(E)-2-(4-cloro-fenil}-vinil}-6-metil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-(4-metil-piperazin-1-il}-4-propil-tieno{2,3-b]piridin-
2-carboxllico;

Amida de 4acido 3-amino-6-piperazin-1-il-4-propil-tieno[2,3-b]piridin-2-
carboxilico;

Amida de 4acido 3-amino-6-(4-amino-piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de 4&cido 3-amino-6-((R)-3-amino-pimolidin-1-il}4-propil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de 4cido 3-amino-6-(4-amino-4-ciano-piperidin-1-il}4-propil-
tieno[2,3-b]piridin-2-carboxilico;

Amida de &cido 3-amino-6-{4-metilamino-piperidin-1-il}-4-propil-tieno{2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-8-(4-amino-piperidin-1-il}-4-metilsulfanil-tiano[2,3-
b]piridin-2-carboxilico;

Amida de é&cido 3-amino-6-(4-amino-piperidin-1-il)-4-((E)-estiril}-tieno[2,3-
bpiridin-2-carboxilico; y

Amida de 4cido 3-amino-6-(4-amino-piperidin-1-il}4-(4-nitro-fenil)-tieno[2,3-
bjpiridin-2-carboxilico.

33
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REIVINDICACI NES

1. Un compuesto de férmula (l):

)

en la cual:

Ri es

(a) fenilo o heteroarilo seleccionado entre furanilo, tienilo, piridilo, pirrolilo,
imidazolilo y benzofuranilo, opcionalmente sustituidos con uno a dos R,

(b) heterociclilo seleccionado entre 1-piperidinilo, 1-piperazinilo, 1-
pirrolidinilo y 4-morfolinilo, opcionalmente sustituidos con uno a dos grupos selec-
cionados entre alquilo Cis -COzalquilc Cis, fenilo, bencilo, -OH vy
C(O)heteroarilo, en los que el grupo heteroarilo se selecciona entre furanilo, tieni-
lo, piridilo y pirralilo,

(c) Re(CH2)mO-,

(d) ReOCHz-,

(e) Re(CH2)mNH-,

(f) Re(CH2)p(CH=CH)-,

(g) alquilo C4., Opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Rg,

(h) alcoxi C1.g, Opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Ry,

(i) alquilo C1s-S(O)s-, Opcional, parcial o completamente halogenado y op-
clonalmente sustituido con uno a dos Ry,

() -N(R4)(Rs), 0

(k) -C(O)NHR', en donde R’ es Ry, piridilo 0 -CHj;

Raes

(a) alquilo Cy.g, opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Ryp,

(b) alcoxi Ci1.4, Opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Ry,

(c) alquilamino C1.g, Opcional, parcial o completamente halogenado y opcio-
nalmente sustituido con uno a dos Ry,
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(d) alquiltio C1.s, opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Ry, :

(e) heterociclil-({CH2)m- en donde dicho heterociclo se selecciona entre pipe-
ridinilo, piperazinilo, morfolinilo, azepanilo, pirrolidinilo, 1,4-diazacicloheptanilo,
azepanilo, 2,5-diazabiciclo[2.2.1]heptanilo, oxazepanilo y tiomorfolino y esta op-
cionalmente sustituido con uno o tres Ry,

(N heterociclil-CH2O- en donde el heterocicliio se selecciona entre 1-
piperidinilo, 1-piperazinilo, 4-morfolinilo y 1-pirrolidinilo, opcionalmente sustituidos
con alquilo Cy.,

(g) fenilo, opcionalmente sustituido con uno o tres Rs,

(h) -N(Re)(Rs),

(i) heteroarilo seleccionado entre furanilo, tienilo, imidazolilo, piridilo y pirroli-
lo, 0

) -H;

R3 se escoge entre alquilo C1g, alcoxi C14, hidroxi-alquilo C4g, halégeno, -
CN, -COzH, -COz-alquilo Cys, -S(O)y-alquilo C1e, -NO2, -OH, -CF3, -N(Rs)(Rs), -
NHC(O)NH-alquilo Cig, -C{O)N(R4)}(Rs) y fenilo opcionalmente sustituido con
halégeno, alquilo Cy., -CN 0 alcoxi Cy.s;

Rs y Rs se seleccionan independientemente entre H, alquilo Cy4, -C(O)-
alquilo Ctg, -SOzalquilo Cis, fenilo, piridilo, bencilo, piperidinilo, feniletilo y
(CH3)sCOC(O);

Res @s un grupo fenilo opcionalmente sustituido con uno o dos grupos se-
leccionados entre haldgeno, alquilo Cis, -CN, -COz-alquilo Cis, -C(OINR4Rs, -
SO2NHz, -NO2, -OH, -NH2, -CF3; y alcoxi Ci.s, 0 Rg 88 cicloalquilo Cse, -CH20H,
naftalen-2-ilo, naftalen-1-ilo o 2-tienilo;

R; se selecciona entre —OH, -CN, oxo, -COzalquilo Cig, -COH, -
C(O)N(R4)XRs), -N(Rs){(Rs), -CHzN(R4)(Rs), -CH20H, alquilo C1g, -COzbencilo,

hidroxialquilo C4.g, -C(O)-alquil C1sN{R4}Rs), -NHCOzalquilo  Cyg, -
NHC(O)N(R4)(Rs). -S(O)ralquilo Cya, (CH3)sCOC(O), fenilo, piridilo,
HzNCH(Rg)C(O)-, HO(CH2)mCHzCH(NH2)C(O)-, HOCH(Rg)CH2NH-

ReCH2CH(OH)CHa2NH-, RsOCH2CH(OH)CHzNH- y -C(O)heterociclilo, en donde
dicho heterociclilo se selecciona piperidinilo, piperazinilo, morfolinilo y pirrolidinilo,
0 Ry is 2-hidroxietilamino, metilcarbamidoilo, hidroxiimino, hidrazinocarbonilo, sul-
famoilo, metanosulfonilamino, metilsulfonilhidrazino, 2-hidroxipropilamino, 2,3-
dihidroxipropilamino,  2-hidroxi-1-metiletiiamino, = carbamoilmetilamino, N'-
fenilhidrazinocarbonilo o tolueno-4-sulfonilamino; '

Ra se selecciona entre alquilo C,.g, -(CH2)14NH2, fenilo o bencilo;

Ro se selecciona entre oxo, -OH, -NR4Rs, -CO2H y alcoxi C.g;
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Ry se selecciona entre oxo, -OH, -N(R4){(Rs), alcoxi C1.e, -C(O})-alquilo Css,
-C(O)N(R4)(Rs), Rs y heteroarilo seleccionado entre furanilo, tienilo, imidazolilo,
piridilo, indolilo y pirrolilo;

mes0061;

nes0,162;y

pes0,1,263;

y sus sales, ésteres, tautbmeros, isdbmeros individuales y mezclas de isome-
ros farmacéuticamente aceptables;

con la condicién de que si Ry es fenilo o heteroarilo, alquilo Cy4, -CFs3, -
C(O)NR4R; o heterociclilo, entonces Rz no es alquilo Cy.g, fenilo, heteroarilo, -CF
oH.

2.El compuesto saegtin la reivindicacion 1, en el cual:

Rq es

(a) fenilo o heteroarilo seleccionado entre furanilo, tienilo, piridilo, pirmolilo,
imidazolilo y benzofuranilo opcionalmente sustituidos con uno a dos Rj,

(b) Re(CH2)mO-,

(c) ReOCHz-,

(d) Re(CH2)mNH-,

() Re(CH2),(CH=CH)-,

(f) alquilo C4., opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Ry,

(g) alcoxi Cq, Opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Rg;

(h) alquiltio Cy.s,

(i) -N(Rs)(Rs), 0

(i) -C(O)NHR', en donde R' es Rg, piridilo o -CHs,

Rz es

(a) alquilo Cy.s, opcionalmente sustituido con Ryg,

(b) alcoxi C1.s, opcionalmente sustituido con Ry,

(c) alquilamino C+.g, opcionalmente sustituido con Rqg,

(d) heterociclio seleccionado entre 1-piperidinilo, 1-piperazinilo, 4-
morfolinilo, 1-azepaniio, 1-pimolidinilo, 1,4-diazacicloheptan-1-ilo, 1-azepanilo, 2,5-
diazabiciclo[2.2.1]heptan-2-ilo, oxazepan-4-ilo y 4-tiomorfolino, y que estid opcio-
nalmente sustituido con uno a tres Ry,

(e) heterociclil-CH20- en donde el grupo heterociclilo se selecciona entre 1-
piperidinilo, 1-piperazinilo, 4-morfolinilo y 1-pirrolidinilo, opcionamiente sustituidos
con alquilo Cy, 0

(f) -N(R«)(Rs);
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R; se escoge entre alquilo Cy, alcoxi C.g, hidroxi-alquilo Ci.e, halégeno,
-CN, -COzH, -COz-alquilo C14, -S(O)salquilo Cig, -NO2, -OH, -CFa, -N(R4}Rs).
NHC(O)NHalquilo C45, -C{(O)N(R4)}(Rs) y fenilo opcionalmente sustituido con
halégeno, alquilo C4. -CN 0 alcoxi Cy.g;

R: y Rs se seleccionan independientemente entre H, alquilo Cq4, -C(O)-
alquilo C+.g, piridilo, bencilo, piperidinilo y feniletilo;

Rs es un grupo fenilo opcionaimente sustituido con uno o dos grupos se-
leccionados entre Cl, F, alquilo Cy.4, -CN, -COzalquilo Cy.g, -C(O)NR4Rs, -SO2NH,
-NO;, -OH, -NHa, -CF3 y alcoxi C14. 0 Rg @8 cicloalquilo Ca g, -CH20H, naftaleno-2-
ilo, naftaleno-1-ilo o 2-tienilo; o

Rs es cicloalquilo Cas, -CH20H, naftalen-2-ilo, naftalen-1-ilo o 2-tienilo;

R; se selecciona entre —OH, -CN, oxo, -COaalquilo Cie, -COzH, -
C(OIN(Ra)(Rs), -N(Ra)(Rs). -CH2N(R4)(Rs), -CH20H, alquilo Cis, -C(O)-alquilo
CieN(Rs)(Rs), -NHC(ON(R4}Rs), -S(O)nalquilo Cia, fenilo, piridilo,
H2NCH(Rs)C(O)-, HO{CHz2)mCH2CH(NH2)C(O)-, HOCH(Rg)CH2NH-,
RsCH2CH(OH)CHzNH-, RgOCH;CH(OH)CH;NH- y -C{O)heterociclilo, en donde
dicho heterociclilo se selecciona entre piperidinilo, piperazinilo, morfolinilo y pirroli-
dinilo, o Ry es 2-hidroxietilamino, metilcarbamidoilo, hidroxiimino, hidrazinocarboni-
lo, sulfamoilo, metanosulfonilamino, metilsulfonilhidrazino, 2-hidroxipropilamino,
2,3-dihidroxipropilamino, 2-hidroxi-1-metiletilamino, carbamoilmetilamino, N’-
fenilhidrazinocarbonilo o tolueno-4-sulfonilamino;

Rs se selecciona entre alquilo C,.g, -(CH2)14NH2, fenilo o bencilo;

Rg 65 -OH;

R1o se selecciona entre -OH, -N(R4}(Rs), alquilo C4¢ y heteroarilo seleccio-
nado entre furanilo, tienilo y piridilo;

mes061;

nes0,162;y

pes0,1,263;

y sus sales, ésteres, tautdmeros, isémeros individuales y mezclas de iséme-
ros farmacéuticamente aceptables;

con la condicion de que si Ry es fenilo o heteroarilo, alquilo Cys, -CF3, -
C(O)NR4Rs 0 heterociclilo, entonces Rz no es alquilo C1.¢, fenilo, heteroarilo, -CF
oH.

3. El compuesto sagln la reivindicacidn 1, en el cual:

Ry es

(a) fenilo o heteroarilo seleccionado entre furanilo, tienilo y piridilo, opcio-
nalmente sustituidos con uno a dos Rj,

(a) fenilo o heteroarilo seleccionado entre furanilo, tienilo y piridilo, opcio-
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nalmente sustituido con uno a dos Rs,

(b) Re(CH2)nO-,

(c) ReOCHz,

(d) Re(CH2)mNH-,

(@) Re(CH2),(CH=CH)m-,

(f) alquilo Cy.g,

(g) alquilo C4s-OH,

(h) -CF3,

(i) alcoxi C1.s,

(j) -O-alquilo C1¢-OH,

(k) alquiltio Cy.a,

() -N(R4)(Rs), 0

(m)-C(O)NHR', en donde R’ @s Rg, piridilo o —-CHa;

R, es heterocicliio en donde dicho heterociclo se selecciona entre 1-
piperidinilo, 1-piperazinilo, 4-morfolinilo, 1-azepanilo, 1-pirrolidinilo, 1,4-
diazacicloheptan-1-ilo y 1-azepanilo, 2-5-diazabiciclo[2.2.1]heptan-2-ilo, oxazepan-
4-lo y 4-tioformolino y esta opcionalmente sustituido con uno a tres Ry,

R3 se escoge entre alquilo C4., alcoxi Cy.¢, hidroxi-alquilo C+.s, halégeno, -
CN, -COzH, -COz-alquilo Cy4, -S(O)y-alquilo Ci.a, -NOz, ~OH, -CF3, -N{(R4)(Rs), -
NHC(O)NH-alquilo C4.5, -C{O)N(R4)(Rs) y fenilo opcionalmente sustituido con
halégeno, alquilo C1.s, -CN 0 alcoxi Cy.g;

Rs ¥ Rs so selaccionan independientemente entre H, alquilo Ci4, -C{O)-
alquilo C., piridilo, bencilo, piperidinilo y feniletilo;

Rs es un grupo fenilo opcionalmente sustituido con uno o dos grupos selec-
cionados entre CI, F, alquilo Cya, -CN, COzalquilo Cis, C(O)NR4Rs, -SO2NH;, -
NO,, -OH, -NH3, -CF3 y alcoxi C160 Rs o8 cicloalquilo C3¢, -CH20H, naftaleno-2-
ilo, naftaleno-1-ilo o 2-tienilo;

Ry se selecciona entre -OH, -CN, oxo, -COzalquilo C1s, -CO2H, -
C{ON(R4)Rs), -N(Rs}(Rs), -CH2N(R4)(Rs), CH20H, alquilo C1a,  -C(O)alquilo

C1aN(Rs)(Rs), -NHC(O)N(R4)(Rs), -S(O)alquilc Cis, fenilo, piridilo,
HzNCH(Rs)C(O)-. HO(CH2)mCH2CH(NHz)C(O)-, HOCH(Rs)CH,NH-,
ReCH,CH(OH)CH,NH-, ReOCH2CH(OH)CHoNH- y -C(O)heterociclilo,

en donde dicho heterociclilo se selecciona entre piperidinilo, piperazinilo, morfolini-
lo y pirrolidinilo, o Ry es 2-hidroxietilamino, metilcarbamidoilo, hidroxiimino, hidrazi-
nocarbonilo, sulfamoilo, metanosulfonilamino, metilsulfonilhidrazino, 2-
hidroxipropilamino, 2,3-dihidroxipropilamino, 2-hidroxi-1-metiletilamino, carbamoil-
metilamino, N'-fenilhidrazinocarbonilo o tolueno-4-sulfonilamino;

Rs se selecciona entre alquilo C4., -(CH2)14NH2, fenilo o bencilo;
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)

mesQ0d41,;

nes0,162;y

pes0,1,263;

y sus sales, ésteres, tautdbmeros, isdmeros individuales y mezclas de isébme-
ros farmacéuticamente aceptables.

4. El compuesto seguin la reivindicacién 1, en el cual:

R es

(a) fenilo, opcionalmente sustituido con uno a dos Rs,

(b) RegCH=CH-

(c) alquilo Cy.s,

(d) alquilo C3-OH,

(e) -CFs,

() alcoxi C1s,

(g) -O-alquilo C23-OH,

(h) alquiltio C1s, 0

(i) -C(O)NHR', en donde R' es R, piridilo 0 -CHj3;

Rz es

heterociclilo, en donde dicho heterociclo se selecciona entre 1-piperidinilo,
1-piperazinilo, 1-azepanilo, 1,4-diazacicloheptan-1-ito y 1-azepanilo y estd opcio-
nalmente sustituido con uno a tres Ry;

Rj se escoge entre —CHj, -OCHj, F, Cl, -CO2CHj3, -SO2.CH3 y-NO2;

R4 Y Rs se seleccionan independientements entre H, -CH, y bencilo;

Rg 8 un grupo fenilo opcionalmente sustituido con uno o dos grupos selec-
cionados entre Cl, F, alquilo Cie, -CN, CO2alquilo Cis, C(O)NR4Rs, -SO2NH;, -
NO, -OH, -NH;, -CFa y alcoxi C1.40 Rges cicloalquilo Css, -CH20H, naftalen-2-ilo,
naftalen-1-ilo o 2-tienilo;

R; se selecciona entre —OH, -CN, oxo, -COzalquilo C1.5, -C(O)N(R4)(Rs),
-N(R4)Rs), -CH2N(R4)(Rs), CH20H, alquilo Css, -C(O) alquil C1.eN(R¢)}(Rs), -
NHC(O)N(R4)(Rs), -S(O)nalquilo Cis, HzNCH(Rs)C(O)-,
HO(CH2)mCH2CH(NH2)C(O), HOCH(Rg)CHzNH-, RgCHzCH(OH)CHzNH-,
RsOCH2CH(OH)CHzNH- y -C(O)heterociclilo, en los que dicho heterociclilo se se-
lecciona entre piperidinilo, piperazinilo, morfolinilo y pimolidinilo, 0 Ry es 2-
hidroxietilamino, metilcarbamidoilo, hidroxiimino, hidrazinocarbonilo, sulfamoilo,
metanosulfonilamino, metilsulfonilhidrazino, 2-hidroxipropilamino, 2,3
dihidroxipropilamino,  2-hidroxi-1-metiletilamino,  carbamoilmetilamino, N'-
fenilhidrazinocarbonilo o tolueno-4-sulfonilamino;

Rs se selecciona entre alquilo C1.g, -(CH2)14NHz, fenilo o bencilo;

y sus sales, ésteres, tautdbmeros, isdmeros individuales y mezclas de isébme-
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ros farmacéuticamente aceptables.

5. El compuesto segun la reivindicacion 4, en el cual:

Ry es

{(a) -CH2CH2CHs,

(b) -OCH2CHs3,”

(c) -SCHs,

(d) -C(O)NHR', en donde R’ es 3-piridilo o fenilo sustituido en la posicién 4
con -OH, -C(O)NHz o0 -SO2NHz;

Rz es heterocicliio en el que dicho heterociclo se selecciona entre 1-
piperidinilo y 1-piperazinilo y esta opcionalmente sustituido con uno a tres Ry;

Rs ¥ Rs se seleccionan independientemente entre H, -CHj y bencilo;

Rs @s un grupo fenilo opcionalmente sustituido con uno o dos grupos selec-
cionados entre Cl, F, -CHs, -CN, -CO2CHgj, -C(O)NR4Rs, -NO2, -OH, -NH2, -CF3 y -
CHs, o Rg es naftalen-2-ilo, naftalen-1-ilo o 2-tienilo;

R; se selecciona entre —OH, -CN, oxo, -C{(O)NHz, -NHz, -CHaNH,, -CHj,
-NHC(O)NH2, H2NCH(Rg)C(O)}, HOCH(Rs)CH2NH- , RgCH2CH(OH)CH2NH- y
RgOCH2CH(OH)CH2NH-, 0 Ry es 2-hidroxietilamino, metilcarbamidoilo, metano-
sulfonilamino, metilsulfonilhidrazino, 2-hidroxipropilamino, 2,3-dihidroxipropilamino,
carbamoilmetilamino o N'-fenilhidrazinocarbonilo;

Re €8 {CH2)1sNH2;

con la condicién de queen cada una de las realizaciones anteriores de nue-
vos compuestos, si Ry es fenilo o heteroarilo, alquilo Cys, -CFa, -C(OINR4Rs o
heterociclilo, entonces Rz no es alquilo Cy.e, fenilo, heteroarilo, -CF3; o H,

y sus sales, ésteres, tautdmeros, isémeros individuales y mezclas de iséme-
ros farmacéuticamente aceptables.

6. Un compuesto, seleccionado entre el grupo que consiste en:

Amida de &cido 3-amino-6-(4-oxo-piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-
carboxflico;

Amida de acido 3-amino-8-(4-amino-4-ciano-piperidin-1-il}-4-propil-tieno|2,3-
b]piridin-2-carboxilico;

Amida de &cido 3-amino-6-(4-amino-piperidin-1-il}-4-(4-metanosulfonil-fenil)-
tieno{2,3-b]jpiridin-2-carboxllico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il}-4-metilsulfanil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il}4-((E)-estiril}-tieno[2,3-
b]piridin-2-carboxflico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il}-4-(4-nitro-fenil}-tieno[2,3-
b]piridin-2-carboxllico;
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Amida de acido 3-amino-8-[1,4]diazepan-1-il-4-propil-tieno[2,3-b]piridin-2-
carboxlilico;

Amida de 4cido 3-amino-8-{4-(2,4-diamino-butanoil)-piperazin-1-il]-4-propil-
tieno[2,3-b]piridin-2-carboxilico;

Amida de Acido 3-amino-6-(4-amino-piperidin-1-il}-4-[(E)-2-(4-metoxi-fenil)-
vinil]-tieno[2,3-b]piridin-2-carboxllico;

Amida de &cido 3-amino-6-(2-aminometil-piperidin-1-il}-4-propil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-ily4-trifluorometil-tieno[2,3-
b]piridin-2-carboxilico;

Amida de acido 3-amino-8-piperazin-1-il-4-trifluorometil-tieno]2,3-b)piridin-2-
carboxilico;

Amida de &cido 3-amino-6-(4-amino-piperidin-1-il}-4-((E)-2-p-tolil-vinil)-
tieno[2,3-b]piridin-2-carboxllico;

Amida de &cido 3-amino-8-[4{2,3-dihidroxi-propilamino)-piperidin-1-il]-4-
propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de &cido 3-amino-6-[4-(2-hidroxi-etilamino)-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxllico;

Amida de éacido 3-amino-6-(4-amino-piperidin-1-il}4-((E)-2-m-tolil-vinil}-
tieno[2,3-bjpiridin-2-carboxllico;

Amida de é&cido 3-amino-6-(4-metanosulfonilamino-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxilico;

Ester metllico de acido 4-{3-amino-6-(4-amino-piperidin-1-il}-2-carbamoil-
tieno[2,3-b]piridin-4-il]-benzoico;

Amida de éacido 3-amino-6-[4-(2-hidroxi-2-fenil-etilamino)-piperidin-1-il}-4-
propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-6-piperidin-4-il-4-propil-tieno[2,3-b]piridin-2-
carboxilico;

Amida de acido 3-amino-6-{4-amino-piperidin-1-il}4-(2,5-difluoro-fenil)-
tieno[2,3-b)piridin-2-carboxllico;

Amida de &acido 3-amino-6-[4-(N'-fenil-hidrazinocarbonil}-piperazin-1-il]-4-
propil-tieno[2,3-b]piridin-2-carboxllico;

Amida de &4cido 3-amino-6-{4-((S)-2-hidroxi-2-fenil-etilamino)-piperidin-1-il]-
4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-6-[4-((R)-2-hidroxi-2-fenil-etilamino}-piperidin-1-il]-
4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-6-{4-[2-hidroxi-2-(4-nitro-fenil }-etitamino]-piperidin-
1-il}-4-propil-tieno[2,3-b]piridin-2-carboxllico;
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Amida de acido 3-amino-68-(4-amino-piperidin-1-il}-4-etoxi-tieno[2,3-b]piridin-
2-carboxllico;

Amida de &cido 3-amino-6-[4-((S)-2-hidroxi-propilamino)-piperidin-1-if}-4-
propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de écido 3-amino-6-[4-((S)-2-hidroxi-propilamino)-piperidin-1-il]-4-
propil-tieno[2,3-b]piridin-2-carboxllico;

Amida de Acido 3-amino-6-{4-[2-hidroxi-2-(3-hidroxi-fenil}-etilamino]-
piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de 4cido 3-amino-8-{4-[2-hidroxi-2-(4-hidroxi-fenil)-etilamino}-
piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de 4cido 3-amino-8-(4-amino-azepan-1-il}-4-propil-tieno[2,3-b)piridin-
2-carboxilico;

Amida de é4cido 3-amino-6-(4-amino-3-hidroxi-piperidin-1-il}-4-propil-
tieno[2,3-b]piridin-2-carboxllico;

Amida de &cido 3-amino-6-(4-amino-piperidin-1-il}4-(2,4-difluoro-fenil)-
tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-6-(4-amino-piperidin-1-il)-4-(4-ciano-3-fluoro-fenil)-
tieno[2,3-b]piridin-2-carboxilico;

Amida de &acido 3-amino-6-{(4-amino-piperidin-1-il}4-isopropoxi-tieno|[2,3-
b]piridin-2-carboxflico;

Amida de acido 3-amino-6-[(1H-indol-3-iimetil}-amino}-4-propil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-{4-hidroxi-piperidin-1-il}-4-trifluorometil-tienof2,3-
b]piridin-2-carboxllico; .

Amida de &cido 3-amino-6-{4-[2-(4-amino-fenil)}-2-hidroxi-etilamino]-
piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de 4cido 3-amino-6-{4-[2-hidroxi-2-(4-metoxi-fenil}-etilaminoc}-
piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de écido 3-amino-68-{4-[2-(4-cloro-fenil}-2-hidroxi-etilamino}-piperidin-
1-il}-4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de dcido 3-amino-8-(4-hidroxi-piperidin-1-il}-4-(4-metanosulfonil-
fenii}-tieno[2,3-b]piridin-2-carboxilico;

Ester metllico de &cido 4-{2-[1-(3-amino-2-carbamoil-4-propil-tieno[2,3-
b]piridin-6-il}-piperidin-4-ilamino]-1-hidroxi-etil}-benzoico;

Amida de acido 3-amino-4-(4-ciano-3-fluoro-fenil)-6-(4-hidroxi-piperidin-1-il)-
tieno[2,3-b]piridin-2-carboxllico;

Amida de é&cido 3-amino-4-etoxi-6-(4-hidroxi-piperidin-1-il)-tieno[2,3-
b]piridin-2-carboxflico;



10

15

20

25

30

as

35

-125-

Amida de é&cido 3-amino-4-propil-6-(4-ureido-piperidin-1-il}-tienof2,3-
b]piridin-2-carboxllico;

Amida de &cido 3-amino-6-((S)-3,4-dihidroxi-piperidin-1-il}-4-propil-tiena[2,3-
b]piridin-2-carboxilico;

Amida de acido 3-amino-6-(4-hidroxi-piperidin-1-il}-4-metilsulfanil-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-(4-hidroxi-piperidin-1-il)}-4-(3-hidroxi-propil)-
tieno[2,3-b]piridin-2-carboxilico;

Amida de éacido 3-amino-6-{4-[2-(4-carbamoil-fenil)-2-hidroxi-etitamino]-
piperidin-1-il}-4-propil-tienof2,3-b}piridin-2-carboxllico;

2-Amida-4-piridin-3-ilamida de #&cido 3-amino-6-(4-hidroxi-piperidin-1-il)-
tieno[2,3-b]piridin-2,4-dicarboxllico;

Amida de acido 3-amino-6-((S)-3-hidroxi-4-metanosulfonilamino-piperidin-1-
il}-4-propil-tieno[2,3-b]piridin-2-carboxllico;

Amida de acido 3-amino-8-[4-(2-hidroxi-2-naftalen-2-il-etilamino)-piperidin-1-
ill-4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de acido 3-amino-8-{4-(N'-metilsulfonil-hidrazino)-piperidin-1-il}-4-
propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de 4cido 3-amino-6-[4-(2-hidroxi-2-naftalen-1-il-etilamino)-piperidin-1-
ilj-4-propil-tienof2,3-b]piridin-2-carboxilico;

Ester metllico de &cido 3-{2-[14{3-amino-2-carbamoil-4-propil-tieno[2,3-
b]piridin-6-il}-piperidin-4-ilamino]-1-hidroxi-etil}-benzoico;

Amida de acido 3-amino-8-(4-amino-4-metil-piperidin-1-il}-4-etoxi-tieno[2,3-
b]piridin-2-carboxllico;

Amida de acido 3-amino-6-{4-[2-hidroxi-2-{4-metilcarbamoil-fenil}-etilamino]-
piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxllico; '

Amida de 4&cido 3-amino-6{4-[2-(4-dimetilcarbamoil-fenil)}-2-hidroxi-
etilamino]-piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxilico;

Amida de 4&acido 3-amino-8-{4-[2-(4-bencilcarbamoil-fenil)-2-hidroxi-
etilamino]-piperidin-1-il}-4-propil-tieno[2,3-b}piridin-2-carboxilico;

Amida de é&cido 3-amino-6-{4-[2-(3-carbamoil-fenil)-2-hidroxi-etilamino]-
piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxilico;

2-Amida-4-[{(4-hidroxi-fenil}-amida] de acido 3-amino-6-(4-hidroxi-piperidin-
1-ii-tieno[2,3-b]piridin-2,4-dicarboxllico;

2-Amida-4-[(4-carbamoil-fenil}-amida] de 4cido 3-amino-6-(4-hidroxi-
piperidin-1-il}-tieno[2,3-b]piridin-2,4-dicarboxilico;

2-Amida-4-[(4-sulfamoil-fenil}amida] de 4cido 3-amino-6-(4-hidrox-
piperidin-1-il}-tieno[2,3-b]piridin-2,4-dicarboxilico;
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2-Amida-4-piridin4-ilamida de &acido 3-amino-6-(4-hidroxi-piperidin-1-il)-
tieno[2,3-b]piridin-2,4-dicarboxllico;

Amida de acido 3-amino-8-[4-(2-hidroxi-3-fenoxi-propilamino)-piperidin-1-il]-
4-propil-tienof2,3-b]piridin-2-carboxflico;

Amida de acido 3-amino-6-[4-(2-hidroxi-3-fenil-propilamino}-piperidin-1-il}-4-
propil-tieno[2,3-b]piridin-2-carboxflico;

Amida de écido 3-amino-6-{4-[2-hidroxi-3-(4-metoxi-fenoxi)-propilamino]-
piperidin-1-il}-4-propil-tienof2,3-b]piridin-2-carboxllico;

Amida de 4cido 3-amino-6-{4-[3-(4-carbamoil-fenoxi}-2-hidroxi-propilaminoc]}-
piperidin-1-il}-4-propil-tieno[2,3-b]piridin-2-carboxflico;

Amida de 4cido 3-amino-8-(4-amino-3,3-dimetil-cyclohexil)-4-propil-
tieno[2,3-b]piridin-2-carboxilico;

y sus sales, ésteres, tautémeros, isdmeros individuales y mezclas farma-
céuticamente aceptables.

7. Un método para tratar estados inflamatorios y autoinmunes, método que
comprende administrar a un paciente que necesita este tratamiento una cantidad
terapéuticamente eficaz de un compuesto segtin la férmula ():

)

en la cual:

R;es

(a) fenilo o heteroarilo seleccionado entre furanilo, tienilo, piridilo, pirrolilo,
imidazolilo y benzofuranilo, opcionalmente sustituidos con uno a dos Ra,

(b) heterocicliio seleccionado entre 1-piperidinilo, 1-piperazinilo, 1-
pirrolidinilo y 4-morfolinilo, opcionalmente sustituidos con uno a dos grupos selec-
cionados entre alquilo Cis -COzalquilo C,4g fenilo, bencilo, -OH vy
C(O)heteroarilo, en los que el grupo heteroarilo se selecciona entre furanilo, tieni-
lo, piridilo y pirrolilo,

(c) Re(CH2)mO-,

(d) ReOCHz,

(e) Re(CH2)mNH-,

() Re(CHz):(CH=CH)nr-,

(g) alquilo C+.s, opcional, parcial o completamente halogenado y opcional-
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mente sustituido con uno a dos Ry,

(h) alcoxi Cq.s, Opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Ry,

(i) alquilo C1.s-S(O)y-, Opcional, parcial o completamente halogenado y op-
cionalmente sustituido con uno a dos Ry,

() -N(Ra)Rs), 0

(k) -C{(O)NHR', en donde R’ 88 R, piridilo 0 -CHs;

Rz es

(a) alquilo C4, opcional, parcial © completamente halogenado y opcional-
mente sustituido con uno a dos Ry,

(b) alcoxi C4.s, Opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Ryq,

(c) alquilamino C4.s, opcional, parcial o completamente halogenado y opcio-
nalmente sustituido con uno a dos Ryg,

(d) alquiltio C.s, opcional, parcial o completamente halogenado y opcional-
mente sustituido con uno a dos Rqq,

(e) heterociclil-{CH2)m- @n donde dicho heterociclo se selecciona entre pipe-
ridinilo, piperazinilo, morfolinilo, azepanilo, pirrolidinilo, 1,4-diazacicloheptanilo,
azepanilo, 2,5-diazabiciclo[2.2.1]heptanilo, oxazepanilo y tiomorfolino y esta op-
cionalmente sustituido con uno o tres Ry,

(f) bheterocicli-CH20- en donde el heterociclilo se selecciona entre 1-
piperidinilo, 1-piperazinilo, 4-morfolinilo y 1-pirrolidinilo, opcionalmente sustituidos
con alquilo Cy.s,

(g) fenilo, opcionalmente sustituido con uno o tres Rj,

(h) -N(R«)XRs),

(i) heteroarilo seleccionado entre furanilo, tienilo, imidazolilo, piridilo y pirroli-
lo, 0

) -H;

Rj se escoge entre alquilo Ci, alcoxi Cyg, hidroxi-alquilo Cy.g, halégeno, -
CN, -CO2H, -COz-alquilo Cy.5, -S(O)q-alquilo Cy, -NO2, -OH, -CF3, -N(R¢}(Rs), -
NHC(O)NH-alquilo Cis, -C(O)N(R4}(Rs) y fenilo opcionalmente sustituido con
haldgeno, alquilo C1.q, -CN 0 alcoxi Cy.g;

R+ ¥ Rs se seleccionan independientemente entre H, alquilo Ci.a, -C(O)-
alquilo Cqie, -SOzalquilo Cie, fenilo, piridilo, bencilo, piperidinilo, feniletiio y
(CH3),COC(O)-;

Rs @8 un grupo fenilo opcionalmente sustituido con uno 0 dos grupos se-
leccionados entre halégeno, alquilo Cys, -CN, -COz-alquilo Cie, -C(O)NR4Rs, -
SO2NHaz, -NO2, -OH, -NH_, -CF;3 y alcoxi Ci14, 0 Rg es cicloalquilo Czg, -CH20H,
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naftalen-2-ilo, naftalen-1-ilo o 2-tienilo;
R; se selecciona entre -OH, -CN, oxo, -COaalquilo Cig, -COzH, -
C(O)N{(Rs)(Rs), -N(R4)(Rs), -CHaN(R4)(Rs), -CH20H, alquilo C45, -COzbencilo,

hidroxialquilo C1.s, -C(O) alquil C1eN(Re)(Rs), -NHCOzalquilo Cia -
NHC(O)N(R¢}Rs), -S(O)alquilc Cis (CH3}:COC(O)-, fenilo, piridilo,
HzNCH(Rs)C(O)-, HO(CH2)mCH2CH(NHZ)C(O)-, HOCH(Rg)CHzNH-

ReCH2CH{OH)CH2NH-, RgOCHCH(OH)CH2NH- y -C(O)heterocicliio, en donde
dicho heterociclilo se selecciona entre piperidinilo, piperazinile, morfolinilo y pirroli-
dinilo, o Ry is 2-hidroxietilamino, metilcarbamidoilo, hidroxiimino, hidrazinocarboni-
lo, sulfamoilo, metanosulfonilamino, metilsulfonilhidrazino, 2-hidroxipropilamino,
2,3-dihidroxipropilamino, 2-hidroxi-1-metiletilamino, carbamoilmetilamino, N'-
fenilhidrazinocarbonilo o tolueno-4-sulfonilamino;

Rjg se selecciona entre alquilo C4.4, -(CH2)14NH2, fenilo o bencilo;

Ry se selecciona entre oxo, -OH, -NR4R5, -CO2H y alcoxi C1.g;

R1o se selecciona entre oxo, -OH, -N(Rs)(Rs), alcoxi C.g, -C(O)-alquilo C1.g,
-C(O)N(R4)(Rs), Rs y heteroarilo seleccionado entre furanilo, tienilo, imidazolilo,
piridilo, indolilo y pirrolilo;

mes061;

nes0,162;y

pes0, 1,26 3; y sus sales, ésteres, tautbmeros, isomeros individuales y
mezclas de isdbmeros farmacéuticamente aceptables.

8. Una composicién farmacéutica, que comprende una cantidad terapéuti-
camente eficaz de un compuesto segun la reivindicacion 1.

9. Un método para tratar un estado de enfermedad inflamatoria o autoinmu-
ne, comprendiendo dicho método administrar a un paciente que necesita este tra-
tamiento una cantidad terapéuticamente eficaz de un compuesto segln la reivindi-
cacion 1.

10. El método segiin la reivindicacién 9, en el que la enfermedad o estado
inflamatorio o autoinmune se selecciona entre |a lista que consiste en osteoartritis,
herida de reperfusién, asma, esclerosis muitiple, sindrome de Guillain-Barre, en-
fermedad de Crohn, colitis ulcerativa, psoriasis, enfermedad de injerio frente a
hospedante, lupus sistémico eritematoso, artritis reumatoide, enfermedad de Alz-
heimer, sindrome de choque téxico, diabetes mellitus dependienta de insulina, do-
lor agudo y crénico, herida térmica, sindrome de angustia respiratoria en adultos
(ARDS), enfermedad de obstruccién pulmonar crénica (COPD), herida multiple de
organos secundaria por trauma, glomerulonefritis aguda, dermatosis con compo-
nentes inflamatorios agudos, meningitis purulenta aguda y otros trastomos del sis-
tema nervioso central, enfermedad de Grave, miastenia grave, escleroderma y



-129- m

dermatitis atSpica.

11. El método segun la reivindicacién 9, en el que la enfermedad inflamato-
ria o autoinmune se selecciona entre osteoartritis, artritis reumatoide, enfermedad
de Chrohn, colitis ulcerativa, asma, sindrome de angustia respiratoria en adultos

5 (ARDS)y enfermedad de obstruccién pulmonar crénica (COPD).

12. Un método para tratar aterosclerosis, infarto de miocardio o apoplejla,
comprendiendo dicho método administrar a un paciente que necesita este trata-
miento una cantidad terapéuticamente eficaz de un compuesto segin la reivindi-
cacién 1.

10 13. Un método para tratar cdncer seleccionado entre enfermedades malig-
nas de derivacién linfoide, mieloide y epitelial, leucemia, linfomas, cdncer de ma-
mas, cancer gastrico, cancer de colon-rectal, cancer de pulmén y cancer pancrea-
tico, comprendiendo dicho método administrar a un paciente que necesita este
tratamiento una cantidad terapéuticamente eficaz de un compuesto segin la rei-

15 vindicacion 1.

14. Un método para preparar un compuesto de férmula (l):

en la que R y Rz son como se definieron en la reivindicacion 4, método que
20 comprende:
(a) hacer reaccionar un compuesto de férmula (XVa) con 2-cloro- o 2-
bromo-acetamida en presencia de una base adecuada, en un disolvente adecua-
do, para formar el intermedio de férmula (XVIb)

R, . R
NH 1
X 2
PN /\LI’ 2 o
07 N7 “sH Base 07 N s/\"/NHz
H X=Bro Cl H
0
XVa XVlb .
25 (b) hacer reaccionar el intermedio de férmula (XVIb) con un reactivo sulfo-

nante adecuado en presencia de una base adecuada en un disolvente adecuado
para formar el éster de sulfonilo de férmula (XVIIb)
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R, R,
NN AN
| o— B
0~ N s/\"/ " R [So” ™N S’),NH,
H
o o)
XV1 b XVil b

(c) hacer reaccionar el intermedio de férmula (XVIIb) con Rz en presencia
de una base adecuada como trietlamina, sguido de la adicién de una segunda
base adecuada y una reaccién adicional para formar el compuesto deseado de
férmula (1)

v
R (ﬁ)‘o

COLO 07612-841-007-3
PRP/WPCL7612/1D-000226
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RESUMEN
Se describen compuestos de fdrmula (1):

en la que R¢ y Rz se definen en la presente memoria descriptiva, que son
utiles como inhibidores de la actividad de quinasa del complejo de IxB quinasa
(IKK). Por lo tanto, los compuestos son Ufiles en el tratamiento de enfermedades
mediadas por IKK que incluyen enfermedades inmunes, enfermedades inflamato-
rias y cancer. Se describen también composiciones farmacéuticas que compren-
den estos compuestos y procedimientos para preparar estos compuestos.

COLO 07612-841-007-3
PRP/WPCL7612/ID-000226
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