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PETITORIO - FORMULARIO UNICO DE SOLICITUD ) |

, PATENTE PCT :
__ _ENTRADAENFASENACIONAL P2011/000016 '
! SOLICITUD DE:

o :) i
; x | Patente de Invencion, Patente de Modelo de Utilidad. |
: _ . - e
- c
x | Capituio I. Capitulo II.
S, _ . — — e
| ! i
i i P
() | Nombre: ASTRAZENECA AB IDENTIFICACION |
, Direccion: 5-SE-151 85 Sodertélje . '
' SOLICITANTE  Nacionalidad o Domicilio: Suecia | c.c NIT |
(71) i Lugar de Constitucion: Suecia | |
: | C.E. Otro s]
' i
; | "o T - . Cual |
_ | Teléfono: Fax: | i
! . E-mail: | Ndmero )
——— e e s
| | IDENTIFICACION
| Nombre: CARLOS R. OLARTE | '
! ‘ { "C.C.{ x | NIT
REPRESENTANTE | Direccion: Diagonal 34 No. 5-28 Bogota - i
C.E. Otro
- O APODERADO '
i { Teléfono: 601-7700  Fax: 601-7799 cual i
; E-mail: office@olarteraisbeck.com : Numero 79.782.T§
' ! TP 74.295 ;
i :
; Nombre: VER PAGINA ADJUNTA |
' INVENTOR (ES) |I Direccion: VER PAGINA ADJUNTA i
72 i
(72) ! Nacionalidad o Domicilio:_VER PAGINA ADJUNTA '
R B | . L
@ PCT (86) :
Solicitud Internacional No. PCT/GB2009/050773 Fecha Julio 2, 2009 !
| .
|
[ Publicacion Internacional No. WO 2010/001169 Fecha Enero 7, 2010 |

i @ Titulo (54) _COMPUESTOS QUIMICOS 251 ' ' i
I 3

|

I Clasificacién Internacional (51) A61K 31/426, A61K 31/427, A61P 35/00, CO7D

! 277/34

| o
i T T TmTTTmReTTeET TR s e e ey T : - —_— e
‘5_(_33.) Pais de_()riggrﬂ (32) Fecha | (31) Numero de Solicitud |
Prioridad USs ' Julio 2, 2008 | 61/077.639 ’
| uS ' Junio 2,2009 61/183,278 |

: s1| x | NO [
| - | |
e | I | _!
i
| @ Comprobante de pago No. 11- Fecha _Febrero de 2011 |
_ )
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ANEXOS
Comprobante de pago de |la tasa de presentacion de la solicitud.

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

Poderes, si fuere el caso. Adjunto copia simple. Ver Exp. N© OB~ 194.81Yy
Documento de cesidn del inventor &l solicitante o a su causante.

Declaraciones.

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

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

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA).

Traduccidn del examen preliminar internacional efectuado por la IPEA.
De ser el caso, copia del contrato de acceso.

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

De ser el caso, certificado de depésito del material biolégico.
Arte final 12 x 12.

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el extranjero |
por el mismo titular ¢ su causante, reiacionadas parcial o totalmente con la invencién de esta
solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional.

Otros. Busqueda Internacional

FIGURA CARACTERISTICA:

4 A

N /

9

NOMBRE:_CARLOS R. OLARTE FIRMA:

Solicito la concesién de la patente,

C.C. 79.782.747 Bta T.P. 74.295

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina.




LISTA DE INVENTORES

Leslice DAKIN,

AstraZeneca R & D Boston, 35 Gatehouse
Drive, Waltham, Massachusetts 02451
Estados Unidos

Nacioanalidad: Estadounidense /

James Edward DOWLING,
AstraZeneca R & D Boston, 35 Gatehouse
Drive, Waltham, Massachusetts 02451
Estados Unidos

Nacioanalidad: Estadounidense

Michelle LAMB, /
AstraZeneca R & D Boston, 35 Gatehouse
Drive, Waltham, Massachusetts 02451
Estados Unidos

Nacioanalidad: Estadounidense

Jon READ,

AstraZeneca R & ID Boston, 35 Gatehouse
Drive, Waltham, Massachusetts 02451
Estados Unidos

Nacioanalidad: Britanica

Qibin SU,

AstraZeneca R & D Boston, 35 Gatéhouse
Drive, Waltham, Massachusetts 02451
Estados Unidos

Nacioanalidad: China

Xiaolan ZHENG,

AstraZeneca R & D Boston, 35 Gatehouse
Drive, Waltham, Massachusetts 02451
Estados Unidos

Nacioanalidad: China

PCT/GB2009/050773



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

NIT : 800.176.089-2
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Industria y Comercio
SUPERINTENDENCIA

RECIBO DE CAJA

No. 11 - 009206

Bogetd D.C., Febrero 01 de 2011 - 16:51:59

RECIBIDO DE : OLARTERAISBECK

NI 830.122.870

TIPO PAGO BANCO

*** Soporte del Pago ™™

CUENTA No. PAGO

EECHA PAGQO

VR PAGO

CONSIGNACION BANCO DE BOGOTA

062754387 353914470

01/02/2011 4.568.000.00

*hKk

*** Conceptos Pagados

CANT RENTISTICO CONCFPTO Ve UNDITARIO VI CONCEPTO
1 50005-01-01 SOLICITUDES 1&5’%%?%5 DE SOL. DE PATENTE DE 571.000.00 571.000.00
5$571.000.00

SON: **QUINIENTOS SETENTA Y UN MIL PESOS MONEDA CORRIENTE**"

Sade Centro: Carrera 13 No. 27 - 00 Pisos 3,4,5 y 10 Bogota, 0.C.- Colombia
tador: {571) 5670000 Fax: {571) 5870284 Linea: 018000-910185 CaH Center: (571) 6513240

Waeh: www.stc,gov.co e-mai: inf

{sic.gov.co Cor
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T‘r’acluccién oFicia' de un documento cuyo original estd en inglés

No. 11426

El Ministerio de Relaciones Exteriores en Estocolmo certifica por el
presente documento que Mrs. Anna-Karin Ostin, de la Oficina de
Registiro de Compafias de Suecia, Sundsvall, ha expedido y firmado la
anterior certificacién en su calidad oficial.

En Estocolmo, este dia 1‘4 de Agosto de 2007.

(Firmado)

Hay un sello del Ministerio de Relaciones Exteriores de Suecia.

Hay un selio firmado de la [imbajada de Sudan en Estocolmo.
Firma de Agneta S...
Y selio de ...
Firma: Mohamed Hussein.
Fecha: 20 de Agosto de 2007.
Sello: "‘Anne~Maiie Bonde - Notario Publico de Estocolmo”.
Cenificacion Notarial
Yo, la suscrita Anne-Marie Bonde, Notario Publico de la ciudad de
Estocolmo, certifico por medio del presente que Anders Burén,
debidarmente autorizado para firmar en nombre de Astrazeneca AB ha
expedido y firmado el anterior documento en original, del cual la

presente s una copia auténtica.

Derechos: 340 coronas. Esiocolmo, 26 de Octubre de 2007,

Ex oficio:

(Firmado) Sello: "Anne-Marie Bonde — Notario Publico de Estocoimo”.

JORGE E. SIERRA REYEs
Lisondin X765 - 1993 Minduxtic




Apostilla adjurta:

~ APQOSTILLE
(Convention du La Haye du § octobre 1961}

1. Pais! Suecia

El presente documento publico

2. Ha sido firmado por: Anne-Marie Bonde
3. Actuando en calidad de: Notario PUblico

4. Lieva el sello / estampilla de:  Notario Publico de Estocolmo.

Certificado
5. En: Estocolmo
6. El: | | Dia 26 de Qctubre de 2007
. 7. Por: Bjom Sandin, Notario Publico

8. Bajo el No. 4071
9. Sello / estampilla: . Bjorn Sandin, Notario Publico de

- Estocolmo.
10. Firma: (Firrmado)

: \
Ceriificacion:

Cem’ﬁcoéque la presente es una traduccion verdadera y completa def
documento adjunto. “Cert.Mir. Rel.”

recha: 7-3 de Noviembre de Z007.

Traductor: Jorge Enrigue Sierra Reyves.

Licencia No. 376 de 1993, del Ministerio de Justicia.

D/keccio'h.' Carrera 15 No. 89-13 Oficina 417. Bogotd, Colombia.

Teléfono: (57-1) 2182308, (57-1) 6232925,

E-mail: freseseri@yahoo.corr. No. 710-054

Tradicr icial
JORGE E. SIERRA REVES
Licancio 378 - 1983 Minjustici.




APOSTILLE
- (Convention de La Haye du 5 octobre 1961)
.1. Country : Sweden
This public document
2. has been signed by Anne-Marie Bonde
3. acting in the capacity of Notary Public
4. bears the seéllstamp of
Notary Publicji in Stockholm
Certified
5. at Stockholm ; 6. the 26.10.2007
7. by Bjérn Sandin

Notary Public
8. No 4071
9. Seal/stamp: 10. Signature:




OLARTE RAISBECK & FRIER!I LTDA,

Power of Attorx_lej{

The undersigned,
domiciled in

by means of these prescnte hereby gl‘ﬂms to Carlos
R. Olarte and/or J. Ian Raisbeck and/or
Ana Maria Frieri and/or Juan Guillermo

Moure andfor Natalia Castro full and
sufficient Power of Atlomney to file, prosecute,
obtairi, defend and enforce any and 2ll of the
company’s Patents for Inventions, Utility Models,
Layout-Designs  (topographles) of Integrated
Circuits, Industrial  Designs, Trademarks,
Advertlslng Slogans, Trade Names, Commercial
Emblems, Geographical Indications, Protection of
Trade Secrets, Obtainer’s Certificates,
Copyrights, Registration of Domain Names,
Health Registrations, or any ather intellectual
property right in the Republic of Colombia, to
which end it empowers them to fake all steps
necessary before any administrative or judicial
authority of any class for the objects stated, to file
petitions, recourses, teplies and oppositions, pay
taxes and annuities, tequest testimomies, rteceive
documents and securities, abandon applications,
collect refunds, desist, scttie, conciliate ot negotiate.
Sufficient power is hercby pgranted to recsive
notifications on behalf of the Company, to confer
powers on those who are to represent the company
judicially and extrajudicially, to answer in court in
the matter of all claims and demands that may be
prescnted in connection with the objects stated,
giving them likewise power to substitute th&se
preseqts and revole such substttut} ons.

Signature/Finna:

Date/Fecha: Zﬁ C)Cj;%m ‘@QQ?,

City,Country/Ciudad, Pais:

3G LETae R

LOLARTERAISBECK

Poder

EI suscn'to

por medm el :varu;ente otorga a Carlos R.
Olarte y/o J. Ian Raisbeck y/o Ana
Maria Frieri y/o Juan Guillermo

Moure yfo Matalia Castro poder especial,
amplio y suficiente para presentar, tramitar,

obtener, defender y hacer rvespetar todas y

cualquiera de las Patentes de Invenclén, Modelos
de Utilidad, Esquemas de Trazades de
Circnitos Integrados, Disefios Jndustriales,
Marens, Lemas Comerciales, Nombres
Comerciales, Enseiias Comerciales,
Denominaciones de Origen, Proteccion de
Secretos Empresariales, Certificados  de
Obtentor, Derechos de Autar, Registro de
Nombres de Dominlo, Registros Sanitarios, o
cualquicr otre bien de propiedad intelectual de
la compaiifa en lz Repiiblica de Colombia, a cuyo
efecto los faculta para dar todos los pasos
necesarios anto cualquier autoridad administrativa
o judicial de cualdquier ]eraxqu{q para cumplir con
lo encomendado, elevar solicitudes, recursos,
respuestas y oposiciones, pagar impuestos y
anualidades, solicitar  testimonios,  recibir
documentos y wvalores, desistir,
percibir. Se concede poder bastante para recibir
notificaciones a nombre de la compafifa, otorgar
poderes a quicnes vayan a rcpresemtar 2 la
compaﬂia judicial'y extrajudicialmente, responder
en juicio a todas'das reclamaciones o demandas
que por motivo de To encomendado se presentaren,
déndoles’ asimismo facultad para sustituir el
presente y revocar'dichas sustituciones,

Waorld Trade Center - Tome A, Calle 100 No. 84 - 37, Piso 10, Bogod D.C., Colombia
Tel + 57 1 601-7700, Fax + 57 1 601-7799, office@olarteraisheck.com, www.olarteraisbeck.comn

transigit, ¥-

Cueloa R,
] Ina Raisbee
Ara Marfy Fre:
Juan Guiiermp Mout
Natalin Castr

Zayde Chahl

Simdn Saling
Alexender Agudel
Camilo A. Rodsigue
Lina Mogques
Catnlinn Barbastefan

Of Couns

Guillermo Chahi
Graciela Mel
Jecqueline Chapare
Cruz E. de Moncalean




|, the uindersigned, Anne-Marie Bonde, Nofary Pubiic of the City of Stockholm
herebyécertify that
ANDERS BUREN
duly authorized to sign for
ASTRAZENECA AB
has issted and signed the foregoing document,

Fee 340- Stockholm 2007-10-26
Crowns Ex officio:

nSwi swbah
yiotenpid besivorthuh




OLARTERAISBECK : o I \

OLARTE RAISAECK & FRIER) LTDA.

MODEL OF NOTARIAL CERTIFICATION

;' Notarial Certification Certificacién Notarial
i ’ En ests fecha, |

On this c'l:.t\as

mayor do edad y dn_:_niciliaﬁo

! - The undersigned Notary Publie certifis: el Notario Piblico suscrito certifica:
. . .

I (.. Thae . . 1. Que -~

’

]

of legal age and domiciled in
suscribié ol docymento que antoosde,

; signed the foregoing document,
j 2. That the grantor has executed the forpoing 2. Qus u! storgante ha susotito el rufcndo
f- documentas DULY AUTHORISED SIGNATORY  documemto e sucardeter de
o

of  ASTRAZENECA AB
4, Que -

I
]
i }. Thait ASTRAZENECA AB ' :
' con sede principal ubicada en

. N ——.

=, _

having !ts principel p!nca of busmass 1uunud in

SODERTALJE, SWEDEN :

"l duly incorporated, ia current'ly in existence, and  estd loguiments constituida, que Uane existencia

_ that the purposos (or which the Power of Attorney is  legal vigonte y que los propdsitos para los cuales
se otorga el poder se encucntra deniro de las que

granted ;a9 w1thln the scope of Itg corporate
comprenden su objeto social.
. h |

purpoae'i -

4. That'the grautor has the authority 1o execute the 4. Que &l otorganto tice ia representacién pasa .
Power of Attorney smd that his/her representation is  suscribir el poder, y que dsia ¢s legltima, .
lcpal. .
5. The foundation for my certifications contgined in - 5, E! fundamentp de mis cortificaciones
points 2, 3 und 4 was the exhibition of the followmg contonides en los puntos 2, 3 v 4 fue la exhibisidn
anthenric dotument(x). - de los {del) signrivnle(s) d(:ctlmenm(s) nuténtigo(s)

1. CERTIFICATE OF INCORPORATION

OF ASTRAZENECA AB

'ADTHORISATION IN FAVDUR oy
SIGNA‘I‘ORY

NO’T’ARY PUBLIC (ngnaturc)
Name and Pitticulars (e-g. Notary's name ﬁimsdmimn- Daie of L‘iﬁ&ncé Expn'atmié)
SBAR (cptional)

Paged of §




TmAuccién o]Eicial de un documento cuyo o*r*igina\ estd en inglés

BOLAGSVERKET

851 81 Sund... Tel. 060-18 40 00 -~ Fax: 060 129840.
holagsverket@bolagaverket (legible)

Certificado de Existencia
Yo, Anna-Karin Ostin, de Bolagsverket, la Oficina de Reqgistro de
Compafiias de Suecia, certifico por medio del presente documento gque
Astrazéeneca AB
Registro No. 556011 —74825_
es una compafia debidar;nente constituida segt_im las leyes de Suecia,
vigente y con existencia %corporativa legal hasté donde muestran ios

registros de esta oficina en la fecha que se indica mas adelante.

En testimonio de lo antericr, he puesto mi firma y estampado el sello
oficial de Bolagsverket en Sundsvall, este dia 8 de Agosto def afio 2007.
(Firmado) Anna-Karin Ostin.

1}
Hay un sello de Bolagsverket

Bolagsverket, la Oficina de registro de Compafiias de Suecia, es &
Registrador Oficial de las Compaiias Limitadas y otras formas de
empre}sas comerciales en Suecia. Antes de que se expida un
Certificado de existencia, los registros radicados en esta oficina se
examingn para tener la seguridad de que la companiia en cuestion llena
los siguientes requermientos:

La compafiia tiene una .Junta Directiva competente

LLa compafia tiene un Auditor titulado calificado.
Trad tcial
JORGE E SIERRA REYES
Licencls 376+ 1993 Minfuxticis




la compafia ha llenado sus obligaciones con respecto a la
radicacién correcta de su informe anualt.

La compafila no es el sujeto de acciones legales de division de
compaﬁlas,' terminacion o bancarrota.

La compafia no ha sido disuelta como resuitado de una fusion vy no

ha salido del registro por ninguna otra razon.

El Certificado esta firmado por un funcionario autorizado para expedir
estos y similares documenios en nombre de Bo]agsverket, la Oficina de
Registro de Compafiias de Suecia.

Sello: “Anne-Marie Bonde -- Notario Publico de Estocolmo™.

Certificacion Notarial
Yo, la suscrita Anne—Marfe Bonde, Notario Pdblico de la ciudad de
Estocolmo, certifico por mmedio del presente que Anna-Karin Ostin,
debidamente altorizada para firmar en nombre de la Oficina de
Registro de Compafias d2 Suecia, ha expedido y firmado el anterior

documento en original, de! cual la presente es una copia autentica.

Derechos: 340 coronas. Estoco!mo, 26 de Octubre de 2007.

Ex oficio:

(Firmado) Sello: “Anne-Marie Bonde - Notario Publico de Estocolmo”.

Apostilta adjunia:

v

Tradu ONicinl
JORGE E. SIFRRA REYES
Licantia 376 - 1993 Minjiustici,




APOSTILLE
(Convention du La Haye du 5 cctobre 1861}

1. Pais: Suecia

El_presente documento publico
2. Ha sido firmado por: Anne-NMarie Bonde
3. Actuando en calidad de: Notario Publico

4. Lleva el sello/ estampillé cle:  Notario Publico de Estocolmo.

Cetificado

5. En: Estocolmo

8. El: Dia 26 de Octubre de 2007

7. Por: © Bjdm Sandin, Notarib Publico

8. Bajo el No. -+ 4070

9. Seilo / estampiila: Bjorn Sandin, Notario Publico de
Estocolmo.

1Q. Firma: (Firmado)

Certificacion:

Certifico que la presente es una traduccion verdadera y completa del
documento adiunto: "Cert. Bolagsverket”

Fecha: 13 de No w’embre de 2007

Traductor: Jorge Enrique Sierra Reyes.

Licencia No. 376 de 719395, der/ Ministerio de Justicia.

Direccion: Carrera 15 No. 99--18 Oficina 4711. Bogota, Colombia.

Telefono. (567-1) 2182308, (5 i=71) B232925.

E-mall: freseseri@yahoo.corm. No. 10-053

JORGE E, SIERRA REVE:
Licancls 378 - 1993 Minjuctice.,




APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1. Country : Sweaden |
This public document
2. has been signed by Anne-Marie Bonde
3. acting in the capacity of Notary Public

4. bears the seal/stamp of

Notary Public in Stockholm

Certified
5. at Stockholm 6. the 26.10.2007
. | 7. by Bjorn Sandin
Notary Public
8. No 4070
9. Seal/stamp: 10. Signature:

-%MWM




850 Bt Sundswal{

Bosblore: iz.dhu;p:ﬂnm - ’ " '
Tel, 660-18 40 00 « Fom 060-13 98 4o . .

bolsgsverker@bolagrverket.sa = bolagrurkarse - ’

Certificate of Good Standing

I Anna—Kaqn Osuu of Bolagsverket, the Swed:sh Compamcs chx.stxatlon Ofﬁce, do hereby-

cc.mfy tha‘t ST .
o Ast:taZeneca AB ‘ . R

regtstraucm oumber: 556011—7482 '

i a duly mcorpomtcd companv unde,:: the laws of Sweden and is in good standmg a.nd has ,
2 lt’-g'al corpomte exmtencc as fat a5 the records of this ofﬁce show as of the date stated below.

In testimony 1 hctcof 1 have hercunto set my ha.nd and the ofﬁmal seal of Bolagsverket at
SundS‘Tﬂl, this 8" day of Augusé in the yeax of two thousand ﬂﬂd seven.

! gAYER ' '
& : go\.b K, . -

]
2 ~

Anna—Kann Ostm

< . <
4’,55 Ralo\ﬁ

1
{

Boiagwexkcf, the Swedxsh Cumpc.m«-gERegxstmncn Office, i3 the oEﬁmal r:gxsu:a:: of hnutcd compmm:s md other
forns of business catesprise in Sweden. Before a Certificate of Good Standmg is issmed, the records kept by this
office are éxamined to eosure that the{ following: reqmzcments are ﬁ:lﬁﬂcd for the company in queston:

i

e e e s

. lhc company has a registesed competeat board of directors

. the company has & registexcd ‘qualified anditor . :

. the company bas fulfilled its obligations regarding the carrect ﬁlmg afirs anonal report

. the company is nor the subject of company chv:smn., winding up ox bankrupeey proteedings

= . thecompany has not heen dissolved as the resuit of 2 mezger and has mot beea struck off the
register for any ather reason

The Certificate is Slgncd byan ofﬁan.l anthorized to issue these and similar documents on behalf of Bolnng:rh:r -
the Swedisks Companies Registration Office.

¢ e g



I, the undersigned, Anne-Marie Bonda, Notary Public of the City of Stockholm

hereby certify that '
ANNA-KARIN OSTIN

duly authorized to sign for

THE SWEDISH COMPANIES REGISTRATION OFFICE

has issued and signed the foregoing <locument in ori
Fee 340:- Stockholm 2007-10-26
Crowns Ex officio:

y 7

e e e st s e et A b s i+ tmam

ginal of which this is a true copy.
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\

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
7 January 2010 (07.01.2010)

05r, VP 0O

{10) International Publication Number
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CHEMICAL COMPOUNDS 251

FIELD OF INVENTION

The invention relates to chemical compounds of formula I,

H O
o:<jg
S ™=
R1

formula I
and salts thereof. In some embodiments, the invention relates to inhibitors or modulators
of PIM-1 and/or PIM-2, and/or PIM-3 protein kinase activity or enzyme function. In still
further embodiments, the invention relates to pharmaceutical compositions comprising
compounds disclosed herein, and their use in the prevention and treatment of PIM kinase

related conditions and diseases, preferably cancer.

BACKGROUND

PIM-1 gene was first identified as a proviral insertion site in. Moloney murine
leukemia virus-induced T-cell lymphoma, PIM-1 gene translates a Ser/Thr protein
kinase. The known PIM kinase family also includes PIM-2 and PIM-3. Mice studies
suggest that physiologically the PIM kinases are involved in growth factor and cytokine
signaling.  Deregulated PIM kinase expression occurs a in large number of
hematopoietic tumors, such as myeloid and lymphoblastic leukemias and lyphomas.
PIM kinases are also expressed in solid tumors, such as prostate cancer and pancreatic
cancer, and transgenic mice which express PIM-1 develop T-cell lymphoma.
Dhanasekaran et al., (2001). Nature 412: 822-826 and Li et al., (2006) Cancer Res 66:
6741-6747. Accordingly, it is believed that PIM Kinase inhibitors will be useful in the
treatment and/or prevention of cancer, Thus, there is a need to identify inhibitors of
PIM kinases.
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SUMMARY OF INVENTION

The invention relates to chemical compounds of formula I,

H O
041
ST
H1

formula I
and salts thereof, In some embodiments, the invention relates to inhibitors or modulators
of PIM-1 and/or PIM-2, and/or PIM-3 protein kinase activity or enzyme function. In still
further embodiments, the invention relates to pharmaceutical compositions comprising
compounds disclosed herein, and their use in the prevention and treatment of PIM kinase

related conditions and diseases, preferably cancer.

DETAILED DESCRIPTION
The invention relates to a method of treating or preventing cancer comprising,

a) providing a pharmaceutical composition comprising a compound of formula I,

H 0O
oﬁx
87 =
R1

formula I,
or pharmaceutically acceptable salts thereof, functioning to inhibit a PIM kinase, wherein
R! is selected from a carbocyelyl, aryl, and heterocyclyl, wherein R! is optionally
substituted with one or more, the same or different, R%:
R’ is selected from Ci.salkyl, halogen, nitro, cyano, hydroxy, amino, mercapto,
formyl, carboxy, carbamoyl, C,_galkoxy, C,.salkylthio, C;¢alkylamine, (C,_¢alkyl);amino,
Ci.¢alkylsulfamoyl, arylsulfamoyl, carbocyclyl, aryl, and heterocyclyl, wherein R* is

optionally substituted with one or more, the same or different, R>;

\
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R’ is selected from Cjealkyl, halogen, nitro, cyano, hydroxy, amino, mercapto,
formyl, carboxy, carbamoyl, C,.¢alkoxy, Ci-salkylthio, C;alkylamino, (C,salkyl),amino,
Cysalkylsulfinyl, C,.alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, and heterocyclyl,
wherein R* is optionally substituted with one or more, the same or different, R

R* is selected from C,.galkyl, halogen, nitro, cyano, hydroxy, amino, mercapto,
formyl, carboxy, carbamoyl, Ci.ealkoxy, Cysalkylthio, Ci¢alkylamino, {C;salkyl),amino,
Cisalkylsulfinyl, C,galkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, and heterocyclyl,
wherein R? is optionally substituted with one or more, the same or different, R*; and

R’ is selected from halogen, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, formyl, carboxy, carbamoyl, mercapto, sulfamoyl, methyl, ethyl,
methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl,
N-ethylcarbamoyl, N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, mesyl,
ethylsulfonyl, methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl,
N,N-dimethylsulfamoyl, N,N-diethylsulfamoyl, N-methyl-N-ethylsulfamoyl, carbocyclyi,
aryl, and heterocyclyl; and

b) administering said pharmaceutical composition to a subject diagnosed with,
exhibiting symptoms of, or at risk for cancer with the proviso that said compound of
formula 1 is not 5-[[2-[(2,6-dichloro-3-methylphenyl)amino]phenyl]methylene]-2,4-
thiazolidinedione,

In some embodiments, the invention relates to a method of treating or preventing
cancer comprising,

a) providing a pharmaceutical composition comprising a compound of formula |,

H O
041
ST
H1

formula 1,

or salts thereof, functioning to inhibit a PIM kinase, wherein
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R' is selected from a carbocyclyl, aryl, and heterocyclyl, wherein R! is optionally
substituted with one or more, the same or different, R%

R® is selected from halogen, Cjsalkyl, halogenated C,g4alkyl, amino,
C,salkylamino, (C,¢alkyl);amino, and heterocyclyl, wherein R? is optionally substituted
with one or more, the same or different, R*;

R® is selected from C 1salkyl, halogen, nitro, cyano, hydroxy, amino, mercapto,
formyl, carboxy, carbamoyl, C,¢alkoxy, C,ealkylthio, C,galkylamino, (C,.ealkyl),amino,
Cisalkylsulfinyl, Cjealkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, and heterocyclyl,
wherein R” is optionally substituted with one or more, the same or different, R*;

R* is selected from C 16alkyl, halogen, nitro, cyane, hydroxy, amino, mercapto,
formyl, carboxy, carbamoyl, C,salkoxy, C,salkylthio, C; galkylamino, (C_salkyl),amino,
Cialkylsuifinyl, C,.ealkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, and heterocyclyl,
wherein R* is optionally substituted with one or more, the same or different, R%: and

R® is selected from halogen, nitro, cyano, hydroxy, ftrifluoromethoxy,
trifluoromethyl, amino, formyl, carboxy, carbamoyl, mercapto, sulfamoyl, methyl, ethyl,
methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl,
N-ethylcarbamoyl, N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, mesyl,
ethylsuifonyl, methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl,
N,N-dimethylsulfamoyl, N,N-diethylsulfamoyl, N-methyl-N-ethylsnifamoyl, carbocyclyl,
aryl, and heterocyclyl; and

b) administering said pharmaceutical composition to a subject diagnosed with,
exhibiting symptoms of, or at risk for cancer under conditions such that cancer is reduced
or prevented.

In further embodiments, the invention relates to a method of treating cancer
comprising administering to a subject in need thereof a pharmaceutical composition
comprising a compound of the formula disclosed herein, wherein said cancer is selected
from a leukemia, lymphoma, prostate cancer, pancreatic cancer or other solid tumors,

In further embodiments, the invention relates to a compound of formula IA,
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formula IA,
or salts thereof, wherein,

--- is individually at each occurrence selected from a single and double bond;

n is selected from 0, 1, or 2; "

m is selected from 0, 1, or 2;

A is selected from N and CR’;

X is selected from O, S, CHR' and NR':

Y is selected from N, CH, and C;

R®, R®, and R are each individuaily and independently from hydrogen, Cjsalkyl,
halogen, cyano, nitro, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl,
Csalkoxy, Cgalkylthio, Cjealkylamino, (C,.salkylkamino, carbocyclyl, aryl, and
heterocyclyl, wherein Rs, RG, and R’ are each optionally substituted with one or more, the
same or different, R'%;

R?® and R’ are each individually and independently selected' from hydrogen,
amino, hydroxyl, mercapto, C,.salkyl, C)salkylamino, carbocyclyl, aryl, and heterocyclyl "
wherein R® and R’ are each optionally substituted with one or more, the same or
different, R'>;

RY is selected from hydrogen, Cisalkyl, halogen, nitro, cyano, hydroxy, amino,
mercapto, formyl, carboxy, carbamoyl, C,salkoxy, C,salkylthio, C,salkylamino,
(C)galkyl),amino, Cygalkylsulfamoyl, arylsulfamoyl, carbocyclyl, aryl, and heterocyclyl,
wherein R'%is optionally substituted with one or more, the same or different, R,

R' is selected from hydrogen, formyl, C;alkyl, C).alkanoyl, C;galkylsulfinyl,
C,alkylsulfonyl, arylsulfonyl, C,alkoxycarbonyl, carbocyclyl, aryl, and heterocyclyl,

wherein R'! is optionally substituted with one or more, the same or different, R';
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R"? is selected from halogen, nitro, cyano, hydroxy, trifluoromethoxy,
triflvoromethyl, amino, formyl, carboxy, carbamoyl, mercapto, sulfamoyl, methyl, ethyl,
methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, N-methyl-N-ethylamino, acetylarnino, N-methylcarbamoyl,
N-ethylcarbamoyl, N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, mesyl,
ethylsulfonyl, methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl,
N,N-dimethylsulfamoyl, N,N-diethylsulfamoyl, N-methyl-N-ethylsulfamoyl, carbocyclyl,
aryl, and heterocyclyl, wherein R'* is optionally substituted with one or more, the same
or different, R'S;

R is selected from Ciealkyl, Cjsalkanoyl, C,galkylsulfinyl, C,salkylsulfonyl,
arylsulfonyl, and C)galkoxycarbonyl wherein R" is optionally substituted with one or
more, the same or different, R'%:;

R'® is selected from halogen, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, formyl, carboxy, carbamoyl, mercapto, sulfamoyl, methyl, ethyl,
methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, =~ N-methyl-N-ethylamino, acetylamino, aminomethyl, aminoethyl,
aminopropyl, aminobutyl, N-methylcarbamoyl, N-ethylcarbamoyl,
N, N-dimethylcarbamoyl, N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl,
methylthio,  ethylthio,  methylsulfinyl,  ethylsulfinyl, mesyl, ethylsulfonyl,
methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl,
N.N-dimethylsulfamoyl, N,N-diethylsulfamoyl, and N-methyl-N-ethylsulfamoyl; and

provided that R®, RS, and R are not all hydrogen and

provided the compound is not 5-((5-nitro-2-(1-piperidinyl)phenyl)methylene)-2,4-
thiazolidinedione or 5-((2-(4-morpholinyl)-5-nitrophenyl)methylene)-2,4-
thiazolidinedione.

In some embodiments, the invention relates to a compound of formula ID,

Q/\
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formula 1D,
or salts thereof, wherein,

n is selected from 0, 1, or 2;

A is selected from N and CRY; "

X is selected from O, S, CHR'® and NR':

RS, RG, and R are each individually and independently from hydrogen, C).salkyl,
halogen, cyano, nitro, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl,
Cisalkoxy, Cyealkylthio, Cjealkylamino, (Cj.galkylhamino, carbocyclyl, aryl, and
heterocyclyl, wherein R, R®, and R” are each optionally substituted with one or more, the
same or different, R'?; .

R* and R” are each individually and independently selected from hydrogen,
amino, hydroxyl, mercapto, C;alkyl, C,.salkylamino, carbocyclyl, aryl, and heterocyelyl
wherein R® and R’ are each optionally substituted with one or more, the same or
different, RY )

R!® is selected from hydrogen, C,.salkyl, halogen, nitro, cyano, hydroxy, amino, "
mercapto, formyl, carboxy, carbamoyl, C,salkoxy, Cjsalkylthio,. Cjealkylamino,
(Cigalkyl)2amino, Ci.salkylsulfamoyl, arylsulfamoyl, carbocyclyl, aryl, and heterocyclyl,
wherein R'%is optionally substituted with one or more, the same or different, R';

R" is selected from hydrogen, formyt, Cyalkyl, Cisalkanoyl, Cyalkylsulfinyl,
Csalkylsulfonyl, arylsulfonyl, C;salkoxycarbonyl, carbocyclyl, aryl, and heterocyclyl,
wherein R'' is optionally substituted with one or more, the same or different, R";

R™ is selected from halogen, nitro, c¢yano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, formyl, carboxy, carbamoyl, mercapto, sulfamoyl, methyl, ethyl,

methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,



WO 2010/001169 PCT/GB2009/050773
diethylamino, N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl,
N-ethylcarbamoyl, N, N-dimethylcarbamoyl, N, N-diethylcarbamoyl,

N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, mesyl,
ethylsulfonyl, methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl,
N,N-dimethylsulfamoyl, N,N-diethylsulfamoyl, N-methyl-N-ethylsulfamoyl, carbocyclyl,
aryl, and heterocyclyl, wherein R'? is optionally substituted with one or more, the same
or different, Rl(’;

R" is selected from Ciealkyl, Cjealkanoyl, Crealkylsulfinyl, C,salkylsulfonyl,
arylsulfonyl, and C,.¢alkoxycarbonyl wherein R" is optionally substituted with one or
more, the same or different, R';

R' is sclected from halogen, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, formyl, carboxy, carbamoyl, mercapto, sulfamoyl, methyl, ethyl,
methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethy-lamino,
diethylamino, N-methyl-N-ethylamino, acetylamino, aminomethyl, aminoethyl,
aminopropyl, amincbutyl, N-methylcarbamoyl, N-ethylcarbamoyl,
N,N-dimethylcarbamoyl, N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl,
methylthio,  ethylthio,  methylsulfinyl, ethylsulfinyl, mesyl, ethylsulfonyl,
methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl,
N, N-dimethylsulfamoyl, N,N-diethylsulfamoyl, and N-methyl-N-ethylsulfamoyl.

In some embodiments with regard to any of the compound formula provided
herein, R, RS, and R’ are not all hydrogen.

In some embodiments with regard to any of the compound formula provided
herein, R°, Rf’, and R’ are not 5-((5-nitro-2-(1-piperidinyl)phenyl)methylene)-2,4-
thiazolidinedione or 3-((2-(4-morpholinyl)-5-nitrophenyl)methylene)-2,4-
thiazolidinedione,

In some embodiments, the invention relates to a compound of formula IB,
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formula IB,
or salts thereof, wherein,

n is selected from 0, 1, or 2;

X is selected from O, CHR'® and NR"":

R?, R®, and R’ are each individually and independently from hydrogen, halogen,
cyano, hydroxy, trifluoromethoxy, trifluoromethyl, amino, formyi, carboxy, carbamoyl,
mercapto, sulfamoyl, methyl, ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino,
ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino, acetylamino,
N-methylcarbamoyl, N-ethylcarbamoyl, N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, mesyl,
ethylsulfonyl, methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyi, N—ethylsulfamoyl,
N.N-dimethylsulfamoyl, N,N-diethylsulfamoyl, and N-methyl-N-ethylsulfamoyl;

R® and R’ are each individually and independently selected from hydrogen,
amino, C.¢alkyl, Cj.salkylamino, wherein R® and R? are each optionally substituted with
one or more, the same or different, R : |

R'? is selected from hydrogen, Cgalkyl, halogen, nitro, cyano, hydroxy, amino,
mercapto, formyl, carboxy, carbamoyl, Ci.salkoxy, Cj.salkylthio, C;.calkylamino,
(Crsalkyl),amino, Cy.galkylsulfamoyl, arylsulfamoyl, carbocyclyl, aryl, and heterocyclyl,
wherein R'%is optionally substituted with one or more, the same or different, R'z;

R'"" is selected from hydrogen, C,salkyl, C,galkanoyl, C,salkylsulfinyl,
Ci.salkylsulfonyl, arylsulfonyl, C;.salkoxycarbonyl, carbocyclyl, aryl, and heterocyclyl,
wherein R is optionally substituted with one or more, the same or different, R'%

R is selected from halogen, nitro, cyano, hydroxy, trifluoromethoxy,

trifluvoromethyl, amino, formyl, carboxy, carbamoyl, mercapto, sulfamoyl, methyl, ethyl,
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methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl,
N-ethylcarbamoyl, N N-dimethylcarbamoyl, N,N-diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, mesyl,
ethylsulfonyl, methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl,
N,N-dimethylsulfamoyl, N,N-diethylsulfamoyl, N-methyl-N-ethylsulfamoyl, carbocyelyl,
aryl, and heterocyclyl, wherein R'? is optionally substituted with one or more, the same
or different, R'®;

R is selected from Ci.¢alkyl, C salkanoyl, Cysalkylsulfinyl, C,alkylsulfonyl,
arylsulfonyl, and C,.calkoxycarbonyl wherein R" is optionally substituted with one or
more, the same or different, Rlz;

R' is selected from halogen, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, formyl, carboxy, carbamoyl, mercapto, sulfamoyl, methyl, ethyl,
methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl,
N-ethylcarbamoyl, N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, mesyl,
ethylsulfonyl, methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl,
N,N-dimethylsulfamoyl, ¥,N-diethylsulfamoyl, and N-methyl-N-ethylsulfamoyl.

In some embodiments, with regard to any of the compound formula provided
herein, said compound is not, 5-[[2-(4-methyl-1-piperazinyl)phenyl]methylene]-2.4-
thiazolidinedione or 5-[[2-[(2,6-dichloro-3-methylphenyl)amino]phenyl]lmethylene]-2,4-
thiazolidinedione,

In further embodiments, the invention relates to a compound of formula IC,

H O
<
O 14
SN X~ R
"
n
R’ R’
RG

10
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formula IC,
or salts thereof, wherein,

n is selected from 0, 1,2, 3,4, 5,6, 7or §;

X is selected from O, S, CHR'? and NR'!:

Y is selected from O, S, and NR'?;

Rs, R6, and R’ are each individually and independently from C.ealkyl, halogen,
nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, C,.salkoxy,
Cisalkylthio, C,salkylamino, C,.edialkylamino, carbocyelyl, aryl, and heterocyclyl,
wherein R®, R®, and R are each optionally substituted with one or more, the same or
different, R'%;

R is selected from hydrogen, C,.¢alkyl, halogen, nitro, cyano, hydroxy, amino,
mercapto, formyl, carboxy, carbamoyl, C,galkoxy, C,galkylthio, C,galkylamino,
(C-salkyl)2amino, Csalkylsulfamoyl, arylsulfamoyl, carbocyclyl, aryl, and heterocyclyl,
wherein R'%is optionally substituted with one or more, the same or different, Rlz;

R", R", and R" are each individually and independently selected from hydrogen,
Ciealkyl, Ciealkanoyl, C,salkylsulfinyl, C,galkylsulfonyl, arylsulfonyl, and
Ci.¢alkoxycarbonyl wherein R'' is optionally substituted with one or more, the same or
different, R'*;

or R'! and R", taken together with the atoms to which they are attached form a
five, six, or seven membered heterocyclic ring optionally substituted with one or more,
the same or different, R'?;

R is selected from halogen, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, formyl, carboxy, carbamoyl, mercapto, sulfamoyl, methyl, ethyl,
methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl,
N-ethylcarbamoyl, N,N-dimethylcarbamoyl, N, N-diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, mesyl,
ethylsulfonyl, methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl,
N, N-dimethylsulfamoyl, N,N-diethylsulfamoyl, N-methyl-N-ethylsulfamoyl, carbocyclyl,
aryl, and heterocyclyl.

11
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In some embodiments with regard to any of the compound formula provided
herein, Y is NR' ,wherein R is a Cisalkyl.

In some embodiments with regard to any of the compound formula provided
herein, Riisa halogenated C,_galkyl.

In some embodiments with regard to any of the compound formula provided
herein, R'isa halogen.

In some embodiments, the invention relates to a compound of formula IX,

H 0]
N
0=X
ST =
F\‘1 7
R® R’
Re
formula IX,

or salts thereof, wherein ,

R%is selected from hydrogen, C;.salkoxy, carbamoyl, and halogenated C,alkyl;

R® is selected from hydrogen, halogen, C,_¢alkoxy, and 2-(1-piperidyl)ethoxy;

R’ is selected from hydrogen, halogen, and C,salkoxy;

R'" is a heterocarbocyleyl, wherein R'7 is optionally substituted with one or more,
the same or different, RIS;

R'® is selected from halogen, formyl, amino, C;galkyl, C,galkylamino,
(Cy.salkyl);amino, carbocyclyl, aryl, heterocyclyl, wherein R'® is optionally substituted
with one or more, the same or different, R'%;

R" is selected from amino, Cisalkyl, hydroxy, carbocyclyl, and heterocyclyl
wherein R'? is optionally substituted with one or more, the same or different, R*®; and

R% is selected from amino, C,ealkyl, and halogen.

In further embodiments, R' is selected from (3R}-3-aminopyrrolidin-1-yl, (3R)-
3-dimethylaminopyrrolidin-1-yl, (3S)-3-(3-aminopropylamino)pyrrolidin-1-yl, (35)-3-(5-
aminopentanoylamino)pyrrolidin-1-yl, (35)-3-amino-1-piperidyl, (35)-3-
aminopyrrolidin-1-yl, (3S)-3-dimethylaminopyrrolidin-1-yl, (35,5R)-3,5-

12
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dimethylpiperazin-1-yl, 1,4-diazepan-1-yl, 2-(1-piperidyl)ethoxy, 2-diethylaminoethoxy,
2-dimethylaminoethyl-methyl-amino, 2-hydroxyethoxy, 2-morpholinoethoxy, 3-(2-
aminoethylamino)pyrrolidin-1-yl, 3-(2-hydroxyethylamino)pyrrolidin-1-yl, 3-(2-
methylaminoethylamino)pyrrolidin-1-yl, 3-(3-aminopropanoylamino)pyrrolidin-1-yl, 3-
(3-aminopropylamino)pyrrolidin-1-yl, 3-(3-methyl-1,2,4-oxadiazol-5-yl)-1-piperidyl, 3-
(aminomethyl)-1-piperidyl, 3-(aminomethyl)pyrrolidin-1-yl, 3-acetamidopyrrolidin-1-yl,
3-aminopyrrolidin-1-yl,  3-dimethylaminopropoxy,  3-dimethylaminopropyl-methyl-
amino, 3-dimethylaminopyrrolidin-1-yl, 3-hydroxypyrrolidin-1-yl, 3-pyridyl, 4-(1-
methyl-4-piperidyl)piperazin-1-yl, 4-(1-piperidyl)-1-piperidyl, 4-(2-
aminoethyl)piperazin-1-yl, 4-(2-hydroxyethyl)-1,4-diazepan-1-yl, 4-(2-hydroxyethyl)-1-
piperidyl, 4-(2-hydroxyethyl)piperazin-1-yl, 4-(2-methylaminoethyl)piperazin-1-yl, 4-(2-
morpholinoethyl)piperazin-1-yl, 4-(3-aminopropanoyl)-1,4-diazepan-1-yl, 4-(3-
aminopropanoyl)piperazin-1-yl, 4-(3-aminopropyl)piperazin-1-yl, 4-(3-
hydroxypropyl)piperazin-1-yl,  4-(3-methyl-1,2,4-oxadiazol-5-yl)-1-piperidyl,  4-(4-
aminobutanoyl)-1,4-diazepan-1-yl, 4-(4-aminobutanoyl)piperazin-1-yl, 4-(4-chloro-2-

fluoro-phenyl)piperazin-1-yl, 4-(4-fluorophenyl)piperazin-1-yl, 4-(4-
pyridylmethylpiperazin-1-yl, 4-(5-aminopentanoyl)-1,4-diazepan-1-yl, 4-(5-
aminopentanoyl)piperazin-1-yl, 4-(azetidine-3-carbonyl)piperazin-1-yl, 4-

(benzo[1,3]1dioxol-5-ylmethyl)piperazin-1-yl, 4-(cyclopropylmethyl)piperazin-1-yl, 4-
(hydroxymethyl)-1-piperidyl, 4-(piperidine-3-carbonyl)-1,4-diazepan-1-yl, 4-(piperidine-
3-carbonyl)piperazin-1-yl, 4-(piperidine-4-carbonyl)piperazin-1-yl, 4-[(2-
chlorophenyl)methyl]piperazin-1-yl, 4-[3-(aminomethyl)benzoyl]piperazin-1-yl, 4-[4-
(piperazin-1-ylmethyl)benzoyl]piperazin-1-yl, 4-acetylpiperazin-1-yl, 4-amino-1-
piperidyl, 4-butyl-1,4-diazepan-1-yl, 4-cyclopentylpiperazin-1-yl, 4-dimethylamino-1-
piperidyl, 4-hydroxy-1-piperidyl, 4-isobutylpiperazin-1-yl, 4-isopropylpiperazin-1-yl, 4-
methylpiperazin-1-yl, 4-morpholino-1-piperidyl, 4-pyridyl, 4-pyrrolidin-1-yl-1-piperidyl,
4-tert-butoxycarbonylpiperazin-1-yl, 4-tert-butylpiperazin-1-yl, morpholine, piperazin-1-
yl, and pyrrolidin-1i-yl.

In further embodiments, the invention relates to a compound selected from:

5-({2-[(35)-3-aminopiperidin-1-yl]-3-chloro-5-
(trifluoromethyl)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;

13
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5-({2-[(3R)-3-aminopiperidin-1-yl]-3-chloro-5-
(triflucromethyl)phenyl methylidene)-1,3-thiazolidine-2,4-dione;
5-{[2-(4-aminopiperidin-1-yl)-3-chloro-5-(trifluoromethyl)phenyl)methylidene } -
1,3-thiazolidine-2.4-dione;
5-({2-[3-(aminomethyl)piperidin-1-yl]-3-chloro-5-
(triflvoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-{[3-chloro-2-(1,4-diazepan-1-yl)-5-(trifluoromethyl)phen yl]rheth ylidene}-1,3-
thiazolidine-2,4-dione;
5-{[3-chloro-2-(4-cyclopentylpiperazin-1-yl)-5-
{trifluoromethyl)phenyljmethylidene}-1,3-thiazolidine-2,4-dione; .
5-({3-chloro-2-[4-(4-fluorophenyl)piperazin-1-yl]-5-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-({2-[4-(1,3-benzodioxol-5-ylmethyl)piperazin-1-yl]-3-chloro-5-
(trifluoromethyl)phenyl } methylidene)- 1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-f4-(3-methyl-1,2,4-oxadiazol-5-yl)piperidin-1-yl]-5-
(trifluoromethyl)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
5-{[3-chloro-2-(4-pyrrolidin-1-ylpiperidin-1-yl)-5-
(trifluoromethyl)phenyl]methylidene }-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(1-methylethyl)piperazin-1-yl]-5-
(trifluoromethyl)phenyl } methylidene)- 1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(2-methylpropyl)piperazin- 1-yl}-5-
(triflnoromethyl)phenyl } methylidene)- 1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(2-hydroxyethyl)piperidin-1-yl]-3-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[(3S)-3-(dimethylamino)pyrrolidin-1-yl]-5-
(trifluvoromethyl)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
5-({ 3-chloro-2-[4-(4-chloro-2-fluorophenyl)piperazin-1- yl]-S-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
3-({3-chloro-2-[3-(3-methyl-1,2,4-oxadiazol-5-yl)piperidin-1-y1]-5-
(trifluoromethyl)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
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5-({3-chloro-2-[4-(pyridin-4-ylmethyl)piperazin-1-yl]-5-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(2-chlorobenzyl)piperazin-1-yl]-5-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(1-methylpiperidin-4-yl)piperazin-1-yi]-5-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(2-morpholin-4-ylethyl)piperazin-1-yl]-5-
(triflucromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(cyclopropylmethyl)piperazin-1-yl]-5-
(triflucromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-{[3-chloro-2-(4-morpholin-4-ylpiperidin-1-yl}-5-
(trifluoromethyl)phenyl]methylidene }-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(3-hydroxypropyl)piperazin-1-yl]-5-
(trifluoromethyl)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(dimethylaminoc)piperidin-1-yli]-5-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;

5-{[3-chloro-2-{[3-(dimethylamino)propyl](methyl)amino}-5-

(trifluoromethyl)phenyl]methylidene }-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(2-hydroxyethyl)-1,4-diazepan-1-yl]-5-
(trifluvoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-{[2-(4-butyl-1,4-diazepan-1-yl)-3-chloro-5-
(trifluoromethyl)phenyl]methylidene }-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(2-hydroxyethyl)piperazin-1-yl}-5-
{trifluoromethyl)phenyl }methylidene)- 1,3-thiazolidine-2,4-dione;

PCT/GB2009/050773

5-{[3-chloro-2-morpholin-4-yl-5- (tnﬂuoromethyl)phenyl]methyhdcne} -1,3-

thiazolidine-2,4-dione;
5-{[2-(4-tert-butylpiperazin-1-yl)-3-chloro-5§-
(trifluoromethyl)phenyl]methylidene}-1,3-thiazolidine-2,4-dione;

5-{[2-(1,4"-bipiperidin-1'-yl)-3-chloro-5-(trifluoromethyl)phenyl]methylidene } -

1,3-thiazolidine-2,4-dione;
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5-{{3-chloro-2-(4-methylpiperazin-1-yl)-5-(trifluvoromethyl)phenyllmethylidene } -
1,3-thiazolidine-2.4-dione;

5-({3-bromo-2-[(3S)-3-(dimethylamino)pyrrolidin-1-y}]phenyl Jmethylidene)-1,3-
thiazolidine-2,4-dione; and

5-(12-[(3R,55)-3,5-dimethylpiperazin-1-yl]-5-
(trifluvoromethyl)phenyl}methylidene)-1,3-thiazolidine-2,4-dione;

(5Z)-5-({ 2-[(3S)-3-aminopyrrolidin-1-yl]-3-chloro-5-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione,

(5Z)-5-({3-[3-(4-methylpiperazin-1-yl)propoxy]phenyl methylidene)-1,3-
thiazeolidine-2,4-dione;

2-{3-[({Z)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]phenoxy } acetamide;

(572)-5-{[3-(3-piperidin-1-ylpropoxy)phenyl]methylidene } -1,3-thiazolidine-2,4-
dione;

(5Z)-5-({ 3-[(4-methylpiperazin-1-yl)methyl]phenyl }methylidene)-1,3-
thiazolidine-2,4-dione;

N-[2-(dimethylamino)ethyl]-2'-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyi]-
N-methylbiphenyl-4-sulfonamide;

5-({2-[(35)-3-(dimethylamino)pyrrolidin- 1-yl]-5-methoxyphenyl } methylidene)-
1,3-thiazolidine-2.4-dione;

5-({2-[(3S)-3-(dimethylamino)pyrrolidin-1-yl]-5-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;

5-({5-chloro-2-[(35)-3-(dimethylamino)pyrrolidin-1-yl]phenyl }methylidene)- 1,3-
thiazolidine-2,4-dione;

5-({2-[(35)-3-(dimethylamino)pyrrolidin-1-yl]-4-methylphenyl }methylidene)-
1,3-thiazolidine-2.4-dione;

5-({2-[(35)-3-(dimethylamino)pyrrolidin- 1-yl]-5-fluorophenyl }methylidene)-1,3-
thiazolidine-2,4-dione;

5-({2-[(35)-3-(dimethylamino)pyrrolidin-1-yl]-5-methylphenyl }methylidene)-
1,3-thiazolidine-2,4-dione;

5-({5-bromo-2-[(35)-3-(dimethylamino)pyrrolidin-1-yl]phenyl }methylidene)-1,3-

thiazolidine-2,4-dione;
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5-({2-[(3S)-3-(dimethylamino)pyrrolidin-1-yl]-3-fluorophenyl }methylidene)-1,3-
thiazolidine-2,4-dione;

5-({2-chloro-6-[(3S)-3-(dimethylamino)pyrrolidin-1-yl]phenyl } methylidene)-1,3-
thiazolidine-2,4-dione:

(5Z)-5-({2-[(3R)-3-(aminomethyl)pyrrolidin- 1-yl]-3-chlorophenyl }methylidene)-
1,3-thiazolidine-2,4-dione;

(5Z)-5-({2-[(3S)-3-(aminomethyl)pyrrolidin-1-yl]-3-chlorophenyl } methylidene)-
1,3-thiazolidine-2,4-dione;

| (52)-5-({2-[(3R)-3-aminopiperidin-1-yl]-3-chlorophenyl methylidene)-1,3-

thiazolidine-2,4-dione;

(5Z2)-5-({2-[(3R)-3-aminopiperidin- 1-yl]-3-methoxyphenyl jmethylidene)-1,3-
thiazolidine-2,4-dione;

(52)-5-({2-[(3R)-3-aminopiperidin-1-yl]-3-bromophenyl }methylidene)-1,3-
thiazolidine-2,4-dione;

(5Z)-5-({2-[(3R)-3-aminopyrrolidin-1-yl]-3-chlorophenyl }methylidene)-1,3-
thiazolidine-2,4-dione;

(52)-5-({ 2-[(35)-3-aminopyrrolidin-1-y1]-3-bromophenyl } methylidene)-1,3-
thiazolidine-2,4-dione;

(52)-5-({2-[(3R)-3-aminopiperidin- 1-yl]-3-ethoxyphenyl } methylidene)-1,3-
thiazolidine-2,4-dione;

(5Z)-5-({2-[(3R)-3-aminopiperidin-1-y1]-3-(2-
methylpropoxy)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;

(5Z)-5-({2-[(3R)-3-aminopiperidin-1-yl]-3- _
{cyclohexylmethox y)phenyl Jmethylidene)-1,3-thiazolidine-2,4-dione;

(5Z)-5-({2-{(3R)-3-aminopiperidin-1-yl]-3-(cyclohexyloxy)phenyl } methylidene)-
1,3-thiazolidine-2,4-dione;

(5Z)-5-({2-[(3R.,4R)-3-amino-4-hydroxypiperidin-1-yl]-3-
chlorophenyl }methylidene)-1,3-thiazolidine-2,4-dione;

(52)-5-{[3-chloro-2-(1,4-diazepan-1-yl)phenyl]methylidene }-1,3-thiazolidine-
2. d-dione;
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(5Z)-5-({2-[(3R)-3-aminopiperidin-1-yl]-3-(1-
methylethoxy)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
(5Z)-5-({2-[(38)-3-aminopyrrolidin-1-yl]-3-(1-
methylethoxy)phenyl Jmethylidene)-1,3-thiazolidine-2,4-dione;
(5Z)-5-({2-[(3S)-3-aminopyrrolidin- 1-yl]-3-ethoxyphenyl } methylidene)-1,3-
thiazolidine-2,4-dione;
(5Z))-5-({2-[(3R)-3-{ [4-(aminomethyl)benzyl]amino } piperidin-1-yl]-3-
chlorophenyl }methylidene)-1,3-thiazolidine-2,4-dione;
(5Z)-5-({3-chloro-2-[(3R)-3-{[2-(methylamino)ethyljamino } piperidin-1-
yl]phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
(52)-5-({2-[(35,4S)-3-amino-4-hydroxypymrolidin-1-yl]-3-
chlorophenyl Jmethylidene)-1,3-thiazolidine-2,4-dione;
(532)-5-({ 3-ch10ro-2-[4-methyl—3-(methylamino)pipen'dih- 1-
yllphenyl }methylidene)-1,3-thiazolidine-2.4-dione;
(5Z)-5-{[2-(3-amino-4-methylpiperidin-1-yl)-3-chlorophenyl]methylidene }-1,3-
thiazolidine-2,4-dione;
(5Z)-5-({2-{(3R)-3-aminopiperidin- 1-yl]Jphenyl }methylidene)-1,3-thiazolidine-
2,4-dione;
(52)-5-({ 2-[(3S)-3-aminopyrrolidin-1-yl]phenyl }methylidene)-1,3-thiazolidine-
2,4-dione;
(5Z)-5-({2-[(3R)-3-aminopiperidin-1-y1]-3-(2,2,2-
trifluoroethoxy)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
(52)-5-({2-[(3S)-3-aminopyrrolidin- 1-yl]-3-(2,2,2-
trifluoroethoxy)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
(5Z)-5-({2-[(3R)-3-aminopiperidin-1-yl]-3-(2-
methoxyethoxy)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
(5Z)-5-({ 2-[(3S)-3-aminopyrrolidin-1-yl]-3-(2-
methoxyethoxy)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
(5Z7)-5-({2-[(3R)-3-aminopiperidin-1-y1]-3-
{cyclopentyloxy)phenyl Jmethylidene)-1,3-thiazolidine-2,4-dione;
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(5Z)-5-({2-[(3R)-3-aminopiperidin-1-yl]-3-(cyclobutyloxy)phenyl }methylidene)-
1,3-thiazolidine-2,4-dione;

4-[(3R)-3-aminopiperidin-1-yl]-3-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]benzamide;

4-[(38)-3-aminopiperidin-1-yl]-3-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]benzamide;

4-[(3R)-3-aminopiperidin-1-yl}-3-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]benzoic acid;

4-[(3S)-3-aminopyrrolidin-1-yl}-3-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]benzoic acid;

(52)-5-({2-[(3R)-3-aminopiperidin-1-yl]biphenyl-3-yl } methylidene)-1,3-
thiazolidine-2,4-dione;

5-{[2-(3-aminopropoxy)-5-methoxyphenyl]methylidene }-1.3-thiazolidine-2,4-
dione;

N-{4-[3-(dimethylamino)pyrrolidin-1-yl]-3-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]phenyl }acetamide;

(52)-5-[(3-chloro-2-{(3R)-3-{(2-hydroxyethyl)amino] piperidin-1-
yl }phenyl)methylidene]-1,3-thiazolidine-2,4-dione;

(5Z)-5-[(3-chloro-2-{ (3R)-3-[(3-hydroxypropyl)amino]piperidin-1-
yl}phenyl)methylidene]-1,3-thiazolidine-2,4-dione;

N-[(35)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]phenyl } pyrrolidin-3-yl]- 1-methyl-1H-imidazole-2-carboxamide;

N-[(35)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]phenyl } pyrrolidin-3-yl]-2-methoxyacetamide;

N-[(35)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyljphenyl } pyrrolidin-3-yl]-1-methyl-1H-pyrazole-3-carboxamide;

Nz—carbamoyl—N— [(38)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]phenyl } pyrrolidin-3-yl]glycinamide;

N-[{(35)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]phenyl} pyrrolidin-3-yl]-2-pyridin-3-ylacetamide;
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N-[(35)-1-{2-chloro-6-[(Z)-(2,4-diox0-1,3-thiazolidin-5-
ylidene)methyl]phenyl } pyrrolidin-3-yl]-2-pyridin-4-ylacetamide;
N-[(35)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]phenyl}pyrrolidin-3-yl]-1-methyl-1H-pyrazole-4-carboxamide;
N-[(35)-1-{2-chloro-6-[(Z)-(2,4-diox0-1,3-thiazolidin-3-
ylidene)methyl]phenyl } pyrrolidin-3-yl]-2-(1-oxidothiomorpholin-4-yl)acetamide;
N-[(38)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyllphenyl} pyrrolidin-3-yl]-4-sulfamoylbutanamide;
N'-[(3S)-1-{2-chloro-6-[(Z)-(2.4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]phenyl} pyrrolidin-3-yl]-N,N-dimethylbutanediamide;
N-[(35)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyllphenyl } pyrrolidin-3-yl]-N~2~ ,N~2~-dimethylglycinamide;
N-[(35)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]phenyl }pyrrolidin-3-yl]-2-cyanoacetamide;
Nz—acetyl—N—[(?,S)-l -{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl)phenyl } pyrrolidin-3-yl]glycinamide;,
(5Z)-5-({3-chloro-2-[(3R)-3-(dipropylamino)piperidin-1-yl]phenyl }methylidene)-
1,3-thiazolidine-2,4-dione;
(5Z)-5-[(3-chloro-2-{(3R)-3-[(3,3,3-trifluoropropyl)amino]piperidin-1-
yl}phenyl)methylidene]-1,3-thiazolidine-2,4-dione;
5-{(5-methoxy-2-{ 3-[(1-methylethyl)amino]propoxy}phenyl)methylidene}-1,3-
thiazolidine-2,4-dione;
(5Z)-5-({5-amino-2-[3-(dimethylamino)pyrrolidin-1-yl]phenyl } methylidene)-1,3-
thiazolidine-2,4-dione; and
5-[(2-amino-4,5-dimethoxyphenyl)methylidene]-1 ,3—thiazolidiné~2,4-dione,
or salts thereof.
In some embodiments, the invention relates to any of the compounds disclosed
herein that are in the (Z) isomer.
In some embodiments, the invention relates to any of the compounds disclosed

herein that are in the (E) isomer,
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In some embodiments, the invention relates to compositions comprising a mixture
of the (Z) and (E) isomers.

In some embodiments, the invention relates to a pharmaceutical composition
comprising  a substituted 5-(3-ha10;2-[piperidin—lwyl]phenylmethylidenc)-1,3-
thiazolidine-2,4-dione functioning to inhibit a PIM kinase.

In further embodiments, the invention relates to a pharmaceutical composition
comprising a compound of formula I, IA, IB, IC, ID, or IX or a pharmaceutically
acceptable salt thereof,

In further embodiments, the invention relates to a method of inhibiting a PIM
kinase comprising, providing a compound of formula 1, IA, 1B, IC, ID, or IX, as defined
herein, and mixing a PIM kinase and said compound under conditions such that PIM
kinase phosphorylation is inhibited.

In further embodiments, said method is an in vitro method.

In further embodiments, said method is an in vivo method.

In further embodiments, the invention relates to a method of inhibiting a PIM
kinase in a subject comprising administering to the subject a therapeutically effective
amount of a compound of any of the formula disclosed herein or apharmaceutically
acceptable salt thereof.

In further embodiments, said PIM kinase is selected from PIM-1, PIM-2, and
PIM-3.

In further embodiments, the invention relates to the use of a compound of the
formula I, 1A, IB, IC, ID, or IX, or a pharmaceutically acceptable salt thereof, as defined
herein, for the manufacture of a medicament for the production of a PIM kinase
inhibitory effect in a subject.

In further embodiments, the invention relates to the use of a compound of the
formula I, IA, IB, IC, ID, or IX, or a pharmaceutically acceptable salt thereof, as
disclosed herein, for the manufacture of a medicament for the production of an
anti-cancer effect in a subject.

In some embodiments, the invention relates to a method of making a compound of

formula 1A as defined herein,
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or salt thereof, comprising
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or salt thereof, wherein E is a halogen, and R’ , Rﬁ, and A are defined herein, with

a compound of formula XTI,

HQ

[N

m X
H2‘| /Y"{,J:'\ RB

formula XII,
or salt thereof, wherein
-, Rs, R’ n, m, Y and X are defined herein,
if Y is N, then R*' is hydrogen,
if Y is C, then R*' is selected from boronic acid and a boronic ester, and
if Y is CH, then R?! is selected from a metal halide,

under conditions such that composition comprising a compound of formula XIII,
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formula X111,
or salt thereof, is formed; and

b) mixing the compound of formula XIII and thiazolidine-2,4-dione under
conditions such that a compound of formula 1A is formed.

In further embodiments, said metal halide is selected from lithium chloride and
magnesium bromide.

In further embodiments, said boronic ester is a dialkyl boronic ester, such as
diethyl boronic ester, or a cyclic boronic ester, such as the boronic ester of 1,2-alkyldiols,
such as 1,3,2-dioxaborolane, or cycloalkyldiols which may be optionally substituted.

In further embodiments, the invention relates to a method of making a compound
of formula ID, or salt thereof comprising

a) mixing a compound of formula II,

@) H

XN F

5 ZA
Re
formuia 11,

or salt thereof, wherein R’, RG, and A are defined herein,

with a compound of formula 111,

HN
e
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formula 1,
or salt thereof, wherein RS, Rg, n, and X are defined herein, under conditions such

that composition comprising a compound of formula IV,

O (L
X
= N‘H%\Ra
R® | =
R®
formula IV

or salt thereof, is formed; and
b) mixing the compound of formula IV and thiazolidine-2,4-dione under conditions such
that a compound of formula 1D is formed.

In further embodiments, the invention relates to a method of making a compound
of formula IC, or salt thereof comprising a) mixing a compound of formula V,

O H

formula V,
or salt thereof, wherein RS, R6, and R’ are defined herein,

with a compound of formula VI,

X/RM

YL
n

formula VII,
or salt thereof, wherein R', n, X and Y are defined herein, under conditions such

that a composition comprising a compound of formula VIII,

24



WO 2010/001169 PCT/GB2009/050773

formula VIII

or salt thereof, is formed; and
b) mixing the compound of formula VIII and thiazolidine-2,4-dione under conditions
such that a compound of formula IC is formed.

In some embodiments, the invention relates to compounds of formula 1, 1A, 1B, "
IC, 1D, or IX provided that they are not selected from 35-((2-dipropylamino-5-
nitrophenyl)methylene)-2,4-thiazolidinedione;
5-((5-nitro-2-(1-piperidinyl)phenyl)methylene)-2,4-thiazolidinedione;
5-((2-(4-m0rphoiinyl)-5-nitrophenyl)methylene)-2,4-thiazolidinedi0ne;
5-[{2-(4-methyl-1-piperazinyl)phenyl]methylene]-2,4-thiazolidinedione;
5-[[2-[(2,6-dichloro-3-methylphenyl)amino]phenyl]methylene]-2,4-thiazolidinedione;
[28-[20(2),4x]]-1-([1,1"-biphenyl]-4-ylsulfonyl)-N-[2-[(2,4-dioxo-5-
thiazolidinylidene)methyl]phenyl]-4-(methylthio)-2-pyrrolidinemethanamine;
1,1-dimethylethyl ester [[2S-[20(Z),4a]]-3-[[[1-([1,1'-biphenyl]-4-ylsulfonyl)-4-
(methylthio)-2-pyrrolidinyl]methyl)amino]-4-[(2,4-dioxo-5-
thiazolidinylidene)methyl]phenyl] carbamic acid; and

[25-[20(Z),4(]]-N-[5-amino-2-[(2,4-dioxo-5-thiazolidinylidene)methyl]phenyl]-1-([1,1'-
biphenyl]-4-yisulfonyl)-4-(methylthio)-2-pyrrolidinemethanamine.

It is the Applicants uﬁderstanding that WO 2001002377 discloses 5-((2-
dipropylamino-5-nitrophenyl)methylene)-2,4-thiazolidinedione,
5-((5-nitro-2-(1-piperidinyl)phenyl)methylene)-2,4-thiazolidinedione, and  5-((2-(4-
morpholinyl)-5-nitrophenyl)methylene)-2,4-thiazolidinedione.

It is the Applicants understanding that WO 9814433 discloses
5-[[2-(4-methyl-1-piperazinyl)phenyllmethylene]-2,4-thiazolidinedione.
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[t is the Applicants understanding that US Patent No. 6,211,209 discloses, 5-[[2-
[(2,6-dichloro-3-methylphenyl)amino]phenyl]methylene]-2,4-thiazolidinedione.

It is the Applicants understanding that WO 9705135 discloses, [2S-[2a(Z).40]]-
1-([1,1-biphenyl]-4-ylsulfonyl)-N-[2-[(2,4-dioxo-5-thiazolidinylidene)methyliphenyl]-4-
(methylthio)-2-pyrrolidinemethanamine, 1,1-dimethylethyl ester [[2S-[2a(Z).4a]]-3-[[[1-
([1,1-biphenyl]-4-ylsulfonyl)-4-(methylthio)-2-pyrrolidinyl)methyl]amino]-4-[(2,4-
dioxo-3-thiazolidinylidene)methyl]phenyl]-catbamic acid, and [2S-[20(Z),4¢]]-N-[5-
amino-2-[(2,4-dioxo-5-thiazolidinylidene)methyl]phenyl]-1-([1,1"-biphenyl}-4-
ylsutfonyl)-4-(methylthio)-2-pyrrolidinemethanamine.

The preceding understandings are not intended to be admissions,

In some embodiments, compounds disclosed herein could be used in the clinic
either as a single agent by itself or in combination with other clinically relevant agents.
This compound could also prevent the potential cancer resistance mechanisms that may
arise due to mutations in a set of genes,

The anti-cancer treatment defined herein may be applied as a sole therapy or may
involve, in addition to the compound of the invention, conventional surgery or
radiotherapy or chemotherapy. Such chemotherapy may include one or more of the
following categories of anti-tumour agents:

(i) antiproliferative/antineoplastic drugs and combinations thereof, as used in
medical oncology, such as alkylating agents (for example cis-platin, carboplatin,
cyclophosphamide, nitrogen mustard, melphalan, chlorambucil, busulfan and
nitrosoureas); antimetabolites (for example antifolates such as fluoropyrimidines like
5-fluorouracil and tegafur, raltitrexed, methotrexate, cytosine arabinoside and
hydroxyurea); antitumour antibiotics (for example anthracyclines like adriamycin,
bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C, dactinomycin
and mithramycin); antimitotic agents (for example vinca alkaloids like vincristine,
vinblastine, vindesine and vinorelbine and taxoids like taxol and taxotere); and
topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and teniposide,
amsacrine, topotecan and camptothecin); and proteosome inhibitors (for example
bortezomib [Velcade®]); and the agent anegrilide [Agrylin®); and the agent alpha-

interferon
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(i1) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene,
raloxifene, droloxifene and iodoxyfene), oestrogen receptor down regulators (for example
fulvestrant), antiandrogens (for example bicalutamide, flutamide, nilutamide and
cyproterone acetate), LHRH antagonists or LHRH agonists (for example goserelin,
leuprorelin and buserelin), progestogens (for example megestrol acetate), aromatase
inhibitors (for example as anastrozole, letrozole, vorazole and exemestane) and inhibitors
of St-reductase such as finasteride;

(i) agents which inhibit cancer cell invasion (for example metalloproteinase
inhibitors like marimastat and inhibitors of urokinase plasminogen activator receptor
function);

(iv) inhibitors of growth factor function, for example such inhibitors include
growth factor antibodies, growth factor receptor antibodies (for example the anti-erbb2
antibody trastuzumab [Herceptin™] and the anti-erbbl antibody cetuximab [C225]) ,
farnesyl transferase inhibitors, tyrosine kinase inhibitors and serine/threonine kinase
inhibitors, for example inhibitors of the epidermal growth factor family (for example
EGFR family tyrosine kinase inhibitors such as:

N-(3-chloro-4-fluorophenyl)- 7-methox y-6-(3-morpholinopropoxy)quinazolin-4-a
mine (gefitinib, AZD1839),

N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib,
0OS1-774), and

6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4
-amine (CI 1033),

for example inhibitors of the platelet-derived growth factor family and for
example inhibitors of the hepatocyte growth factor family, for example inhibitors or
phosphotidylinositol 3-kinase (PI3K) and for example inhibitors of mitogen activated
protein kinase kinase (MEK1/2) and for example inhibitors of protein kinase B
(PKB/AKkt), for example inhibitors of Src tyrosine kinase family and/or Abelson (Abl)
tyrosine kinase family such as AZDO0530 and dasatinib (BMS-354825) and imatinib
mesylate (Gleevec™); and any agents that modify STAT signaling.

(v) antiangiogenic agents such as those which inhibit the effects of vascular

endothelial growth factor, (for example the anti-vascular endothelial cell growth factor
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antibody bevacizumab [Avastin™], compounds such as those disclosed in International
Patent Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibitors of integrin
a3 function and angiostatin);

(vi) vascular damaging agents such as Combretastatin A4 and compounds
disclosed in International Patent Applications WO 99/02166, WO 00/40529, WO
00/41669, WO 01/92224, WO 02/04434 and WO 02/08213;

(vii) antisense therapies, for example those which are directed to the targets listed
above, such as ISIS 2503, an anti-ras antisense;

(viii) gene therapy approaches, including for example approaches to replace
aberrant genes such as abemrant p53 or aberrant BRCA1 or BRCA2, GDEPT
{gene-directed enzyme pro-drug therapy) approaches such as those using cytosine
deaminase, thymidine kinase or a bacterial nitroreductase enzyme and approaches to
increase patient tolerance to chemotherapy or radiotherapy such as multi-drug resistance
gene therapy; and

{ix) immunotherapy approaches, including for example ex-vivo and in-vivo
approaches to increase the immunogenicity of patient turnour cells, such as transfection
with cytokines such as interleukin 2, interleukin 4 or granulocyte-macrophage colony
stimulating factor, approaches to decrease T-cell anergy, approaches using transfected
immune cells such as cytokine-transfected dendritic cells, approaches using
cytokine-transfected tumour cell lines and approaches using anti-idiotypic antibodies, and
approaches using the immunomodulatory drugs thalidomide and lenalidomide
[Revlimid®],

Such conjoint treatment may be achieved by way of the simultaneous, sequential
or separate dosing of the individual components of the treatment. Such combination
products employ the compounds of this invention, or pharmaceutically acceptable salts
thereof, within the dosage range described hereinbefore and the other
pharmaceutically-active agent within its approved dosage range.

The invention relates to phosphorylation inhibitors of PIM kinases, In still further
embodiments, the invention relates to pharmaceutical composition comprising

compounds disclosed herein and their use in the prevention and treatment of cancer,
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It is understood the compositions disclosed herein may exist in solid and solution
form tautomers. For example, imidazole and imidazole containing heterocycles may be
drawn in a formula such that one or the other of the nitrogens contain a hydrogen atom.
However, as provided herein, embodiments of such a formula are considered to
encompass alternative tautomeric forms.

As used herein, "alkyl" means a noncyclic straight chain or branched, unsaturated
or saturated hydrocarbon such as those containing from 1 to 10 carbon atoms, while the
term "lower alkyl" or “Cjalkyl” has the same meaning as alkyl but contains from 1 to 6
carbon atoms. The term "higher alkyl" has the same meaning as alkyl but contains from 7
to 10 carbon atoms. Representative saturated straight chain alkyls include methyl, ethyl,
n-propyl, n-butyl, n-pentyl, n-hexyl, n-septyl, n-octyl, n-nonyl, and the like; while
saturated branched alkyls include isopropyl, sec-butyl, isobutyl, tert-butyl, isopentyl, and
the like. Unsaturated alkyls contain at least one double or triple bond between adjacent
carbon atoms (referred to as an "alkenyl" or "alkynyl", respectively). Representative
straight chain and branched alkenyls include ethylenyl, propylenyl, 1-butenyl, 2-butenyl,
isobutylenyl, 1-pentenyl, 2-pentenyl, 3-methyl-1-butenyl, 2-methyl-2-butenyl, 2,3-
dimethyl-2-butenyl, and the like; while representative straight chain and branched
alkynyls include acetylenyl, propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl, 3-
methyl-1-butynyl, and the like.

A “halogenated alky]l” refers to an alky! group where one or ﬁlore or all of the
hydrogen(s) are substituted with halogen(s). A representative halogenated alkyl includes
trifluoromethyl (i.e., -CF3).

Non-aromatic mono or polycyclic alkyls are referred to herein as "carbocycles” or
“carbocyclyl” groups. Representative saturated carbocycles include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, and the like; while unsaturated carbocycles include
cyclopentenyl and ¢yclohexenyl, aryls and the like.

"Heterocarbocycles™ or heterocarbocyclyl” groups are carbocycles which contain
from 1 to 4 heteroatoms independently selected from nitrogen, oxygen and sulfur which
may be saturated or unsaturated (but not aromatic), monocyclic og’* pelycyelic, and
wherein the nitrogen and sulfur heteroatoms may be optionally oxidized, and the nitrogen

heteroatom may be optionally quaternized.  Heterocarbocycles include morpholinyl,
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pyrrolidinonyl, pyrrolidinyl, piperidinyl, hydantoinyl, valerolactamyl, oxiranyl, oxetanyl,
tetrahydrofuranyl,  tetrahydropyranyl, tetrahydropyridinyl, tetrahydroprimidinyl,
tetrahydrothiophenyl, tetrahydrothiopyranyl, tetrahydropyrimidinyl,
tetrahydrothiophenyl, tetrahydrothiopyranyl, and the like.

"Aryl" means an aromatic carbocyclic monocyclic or polycyclic ring such as
phenyl or naphthyl.

As used herein, "heteroaryl” refers an aromatic heterocarbocycle having 1 to 4
heteroatoms selected from nitrogen, oxygen and sulfur, and containing at least 1 carbon
atom, including both mono- and polycyclic ring systems. Polycyclic ring systems may,
but are not required to, contain one or more non-aromatic rings, as long as one of the
rings is aromatic. Representative heteroaryls are furyl, benzofuranyl, thiophenyl,
benzothiophenyl, pyrrolyl, indolyl, iscindolyl, azaindolyl, pyridyl, quinolinyl,
isoquinolinyl,  oxazolyl, isooxazolyl, benzoxazolyl, pyrazolyl, imidazolyl,
benzimidazolyl, thiazolyl, benzothiazolyl, isothiazolyl, pyridazinyl, pyrimidinyl,
pyrazinyl, triazinyl, cinnolinyl, phthalazinyl, and quinazolinyl. It is contemplated that the
use of the term *“heteroaryl” includes N-alkylated derivatives such as a 1-methylimidazol-
5-yl substituent.

As used herein, “heterocycle” or “heterocyclyl” refers to mono- and polycyclic
ring systems having 1 to 4 heteroatoms selected from nitrogen, oxygen and sulfur, and
containing at least 1 carbon atom. The mono- and polycyclic ring systems may be
aromatic, non-aromatic or mixtures of aromatic and non-aromatic rings. Heterocycle
includes heterocarbocycles, heteroaryls, and the like.

"Alkylthio" refers to an alkyl group as defined above with the indicated number
of carbon atoms attached through a sulfur bridge. An example of an alkylthio is
methylthio, (i.e., -S-CHa).

"Alkoxy" refers to an alkyl group as defined above with the indicated number of
carbon atoms attached through an oxygen bridge. Examples of alkoxy include, but are not
limited to, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, s-butoxy, t-butoxy, n-
pentoxy, and s-pentoxy. Preferred alkoxy groups are methoxy, ethoxy, n-propoxy, i-

propoxy, n-butoxy, s-butoxy, t-butoxy.
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“Alkylamino” refers an alkyl group as defined above with the indicated number
of carbon atoms attached through an amino bridge. An example of an alkylamino is
methylamino, (i.e., -NH-CH3).

“Alkanoyl” refers to an alkyl as defined above with the indicated number of
carbon atoms attached through a carbonyl bride (i.e., -(C=0)alkyl).

“Alkylsulfonyl” refers to an alkyl as defined above with the indicated number of
carbon atorns attached through a sulfonyl bridge (i.e., -8(=0),alkyl) such as mesyl and
the like, and “Arylsulfonyl” refers to an aryl attached through a sulfonyl bridge (i.e., -
S(=0),aryl).

“Alkylsulfamoyl” refers to an alkyl as defined above with the indicated number of
carbon atoms attached through a sulfamoyl bridge (i.e., -NHS(=O),alkyl), and an
“Arylsulfamoyl” refers to an alkyl attached through a suifamoyl bridge (ie., (ie., -
NHS(=0),aryl).

“Alkylsulfinyl” refers to an alkyl as defined above with the indicated number of
carbon atoms attached through a sulfiny! bridge (i.e. -S(=0)alkyi).

The term “substituted” refers to a molecule wherein at least one hydrogen atom is
replaced with a substituent. When substituted, one or more of the groups are
"substituents." The molecule may be multiply substituted. In the case of an oxo
substituent {"=0"), two hydrogen atoms are replaced. Example substituents within this
context may include halogen, hydroxy, alkyl, alkoxy, mnitro, cyano, oxo, carbocyclyl,
carbocycloalkyl, heterocarbocyclyl, heterocarbocycloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, -NR.Rp, -NR,C(=0)Rs, -NR.C(=O)NR.NRp, -NR,C(=0)ORs, -
NR,SO;Rp, -C(=O)R,, -C(=0)OR,, -C(=0)NR,Rs, -OC(=0)NRRy, -OR,, -SR,, -SOR,, -
S(=0).R,, -O8(=0)R, and -S(=0),0R,. R, and Ry, in this context may be the same or
different and independently hydrogen, halogen hydroxyl, alkyl, alkoxy, alkyl, amino,
alkylamino,  dialkylamino, carbocyclyl,  carbocycloalkyl,  heterocarbocyclyl,
heterocarbocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl.

The term "optionally substituted,” as used herein, means that substitution is
optional and therefore it is possible for the designated atom to be unsubstituted.

As used herein, the terms "prevent” and "preventing” include the prevention of the

recusrrence, spread or onset. It is not intended that the present invention be limited to
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complete prevention. In some embodiments, the onset is delayed, or the severity of the
disease is reduced.

As used herein, the terms "treat” and "treating” are not limited to the case where
the subject (e.g. patient) is cured and the disease is eradicated. Rather, embodiments, of
the present invention also contemplate treatment that merely reduces symptoms, and/or
delays disease progression.

As used herein, "salts” refer to derivatives of the disclosed compounds where the
parent compound is modified making acid or base salts thereof. Examples of salts
include, but are not limited to, mineral or organic acid salts of basic residues such as
amines, alkylamines, or dialkylamines; alkali or organic salts of acidic residues such as
carboxylic acids; and the like. In preferred embodiment the salts are conventional non-
toxic pharmaceutically acceptable salts including the quaternary ammonium salts of the
parent compound formed, and non-toxic inorganic or organic acids. Preferred salts
include those derived from inorganic acids such as hydrochloric, hydrobromic, sulfuric,
sulfamic, phosphoric, nitric and the like; and the salts prepared from organic acids such
as acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic,
pamoic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-
acetoxybenzoic, fumaric¢, toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic,
isethionic, and the like,

The pharmaceutically acceptable salts of the present invention can be synthesized
from the parent compound that contains a basic or acidic moiety by conventional
chemical methods. Generally, such salts can be prepared by reacting the free acid or base
forms of these compounds with a stoichiometric amount of the appropriate base or acid in
water or in an organic solvent, or in a mixture of the two; generally, nonaqueous media
like ether, ethyl acetate, ethanol, isopropanol, or acetonitrile are preferred. Lists of
suitable salts are found in Remington's Pharmaceutical Sciences, 17th ed., Mack
Publishing Company, Easton, Pa., 1985, p. 1418, the disclosure of which is hereby
incorporated by reference,

“Subject” means any animal, preferably a human patient, livestock, or domestic

pet.
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“Cancer” refers any of various cellular diseases with malignant neoplasms
characterized by the proliferation of cells. It is not intended that the diseased cells must
actually invade surrounding tissue and metastasize to new body sites. Cancer can involve
any tissue of the body and have many different forms in each body area. Within the
context of certain embodiments, whether “cancer is reduced” may be identified by a
variety of diagnostic manners known to one skill in the art including, but not limited to,
observation the reduction in size or number of tumor masses or if an increase of apoptosis
of cancer cells observed, e.g., if more than a 5 % increase in apoptosis of cancer cells is
observed for a sample compound compared to a control without the compound. It may
also be identified by a change in relevant biomarker or gene expression profile, such as
PSA for prostate cancer, her2 for breast cancer, or others.

The present pharmaceutical compositions can take the form of solutions,
suspensions, emulsion, tablets, pills, pellets, capsules, capsules containing liquids,
powders, sustained-release formulations, suppositories, emulsions, aerosols, sprays,
suspensions, or any other form suitable for use.

Administration may be topical, i.e., substance is applied directly where its action
is desired, enteral or oral, i.e., substance is given via the digestive tract, parenteral, i.e.,
substance is given by other routes than the digestive tract such as by injection.

In a preferred embodiment, the active compound and optionally another
therapeutic or prophylactic agent are formulated in accordance with routine procedures as
pharmaceutical compositions adapted for intravenous administration to human beings.
Typically, the active compound for intravenous administration are solutions in sterile
isotonic aqueous buffer. Where necessary, the compositions can also include a
solubilizing agent. Compositions for intravenous administration can optionally include a
local anesthetic such as lignocaine to ease pain at the site of the injection. Generally, the
ingredients are supplied either separately or mixed together in unit dosage form, for
example, as a dry lyophilized powder or water free concentrate in a hermetically sealed
container such as an ampoule. Where the active compound is to be administered by
infusion, it can be dispensed, for example, with an infusion bottle containing sterile

pharmaceutical grade water or saline. Where the active compound is administered by
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injection, an ampoule of stenile water for injection or saline can be provided so that the
ingredients can be mixed prior to administration,

Compositions for oral delivery can be in the form of tablets, lozenges, aqueous or
oily suspensions, granules, powders, emulsions, capsules, syrups, or elixirs, for example.
Orally administered compositions can contain one or more optional agents, for example,
sweetening agents such as fructose, aspartame or saccharin; flavoring agents such as
peppermint, oil of wintergreen, or cherry; coloring agents; and preserving agents, to
provide a pharmaceutically palatable preparation. A time delay material such as glycerol
monostearate or glycerol stearate can also be used. Oral compositions can include
standard vehicles such as mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, and the like. Such vehicles are preferably of
pharmaceutical grade.

Compositions for use in accordance with the present invention can be formulated
in conventional manner using one or more physiologically acceptable carriers or
excipients. Thus, the compound and optionally another therapeutic or prophylactic agent
and their physiologically acceptable salts and solvates can be formulated into
pharmaceutical compositions for administration by inhalation or insufflation (either
through the mouth or the nose) or oral, parenteral or mucoso! (such as buccal, vaginal,
rectal, sublingual) administration. In one embodiment, local or systemic parenteral
adminjstration is used.

For oral administration, the compositions can take the form of, for example,
tablets or capsules prepared by conventional means with pharmaceutically acceptable
excipients such as binding agents (e.g., pregelatinised maize starch, polyvinylpyrrolidone
or hydroxypropyl methylcellulose); fillers (e.g., lactose, microcrystalline cellulose or
calcium hydrogen phosphate); lubricants (e.g., magnesium stearate, talc or silica);
disintegrants (e.g., potato starch or sodium starch glycolate); or wetting agents (e.g.,
sodium lauryl sulfate). The tablets can be coated by methods well known in the art,
Liquid preparations for oral administration can take the form of, for example, solutions,
syrups or suspensions, or they can be presented as a dry product for constitution with
water or other suitable vehicle before use. Such liquid preparations can be prepared by

conventional means with pharmaceutically acceptable additives such as suspending
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agents (e.g., sorbitol syrup, cellulose derivatives or hydrogenated edible fats);
emulsifying agents (e.g., lecithin or acacia); non-aqueous vehicles {e.g., almond oil, oily
esters, ethyl alcohol or fractionated vegetable oils); and preservatives (e.g., methyl or
propyl-p-hydroxybenzoates or sorbic acid). The preparations can also contain buffer salts,

flavoring, coloring and sweetening agents as appropriate.
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EXPERIMENTAL
The following is intended to provide examples on methods of making and using

embodiments of the invention. It is not intended to limit the scope.

Example 1:

i L “ FF g cl
(8,7)-5-(2-(3-aminopiperidin-1-yl)-3-chloro-5-(trifluoromethyl)benzylidene)thiazolidine-
2,4-dione trifluoroacetate:

A 40 mL vial was charged with a magentic stir bar, 3-chloro-2-fluoro-5-
{trifluoromethyl)benzaldehyde (0.134 ml, 1.10 mmol), acetonitrile (2.76 ml), (S)-rert-
butyl piperidin-3-ylcarbamate (0.221 g, 1.10 mmol), and K>CO; (0.229 g, 1.66 mmol).
The vial was heated to 70 °C with stirring for 2 h. The vessel was cooled to rt and the
mixture was diluted with DCM and filtered. The filtrate was conc. in vacuo to afford the
substituted aldehyde which was dissolved in EtOH (2.76 ml). Thiazolidine-2,4-dione
(0.155 g, 1.32 mmol) and piperidine (9.40 mg, 0.11 mmol) were then added. The mixture
was heated to reflux for 4 h before being allowed to cool to rt and the mixture was conc.
in vacuo. The product was dissolved DCM (2 mL) and TFA (1 mL) and stirred at rt for 1
h before being conc. in vacuo. The residue was dissolved in DMSO (~ 2 mL) and
purified via reverse phase HPLC to afford (§,Z)-5-(2-(3-aminopiperidin-1-yl)-3-chloro-
5-(trifluoromethyl)benzylidenejthiazolidine-2 4-dione trifluoroacetate (0.214 g, 37.3 %).
'H NMR (300 MHz, DMSO-D6) 8 ppm 12.78 (s, 1 H) 7.95 (m, 3 H) 7.79 (s, 1 H) 7.62 (s,
1 H) 3.40-3.20 (s, 5 H) 2.12-2.06 (m, 1H) 1.79-1.70 (m 1H) 1.65-1.60 (m, 1 H) 1.52-1.41
(m, 1 H); m/z 406.

The following examples were prepared by the procedure of Example 1, using the
appropriate starting materials. The following parent compounds obtained after
chromatography may be converted to their corresponding hydrochloride salts using the

procedure in Example 6, or a similar procedure.
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Ex. Compound 'H NMR (300 MHz) m/z SM
2 (R, 2)-5-(2-(3- 12.79 (s, 1 H) 7.98 (s, 2| 406 | (R)-tert-butyl piperidin-
aminopiperidin-1-yl)- | H) 7.95 (5, 1 H) 7.79 (s, 1 3-ylcarbamate
3-chloro-5- H) 7.62 (s, 1 H) 3.31- H o
{trifluvoromethyl)benz | 3.20 (m, 5 H) 2.12-2.09 O’ \n’ 7<
ylidene)thiazolidine- | (m, 1 H) 1.85 - 1.77 (m, N 0
2 4-dione 1 H) 1.66-1.63 (m, 1 H) H
trifluoroacetate 1.45-1.40 (m, 1 H)
N~
os{\s = Q
. N NH,
F : Cl :
3 (Z£)-5-(2-(4- 1276 (s, 1 H) 7.99 (s, 1| 406 ['tert-butyl piperidin-4-
aminopiperidin-1-yl)- | H)7.91 (5,2 H) 7.78 (s, 1 1ylcarbamate
3-chloro-5- H) 7.60 (s, 1 H) 3.33- 9 X
(trifluoromethyl)benz | 3.18 (m, 5 H) 1.94 (d, 2 : HN/U\O
ylidene)thiazolidine- | H) 1.71-1.60 (m, 2 H)
2.4-dione
trifluoroacetate
0 N
HN H
O::(s A NH,
J
F
a Cl
4 (£)-5-(2-(3- 1278 (s, 1 H) 7.93 (s, 1| 421 | tert-butyl  piperidin-3-
(aminomethyl)piperid | H) 7.84 (s, 1 H) 7.75 (s, 1 ylmethylcarbamate
in-1-yl)-3-chloro-5- H) 7.61 (s, 1 H) 3.31- )4 O
(trifluoromethyl)benz | 3.05 (m, 6 H) 2.79-2.71 OJLN
ylidene)thiazolidine- | (m, 1 H) 1.95-1.89 (m, 2 H/\O .
2.4-dione H) 1.72-1.55 (m, 2 H) H
tn'ﬂuogoacetatc 1.29-1.10 (m, 1 H)
HN
0=’<s >

Q,NH,

Cl

£

F
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SA (Z)-5-(3-chloro-2- 12.83 (brs, 1 H) 9.20 405 | tert-butyl 1,4-diazepane-
(1,4-diazepan-1-yl)- | (brs,2 H) 8.05 (d, 1 H) 1-carboxylate
5- 7.90 (s, 1 H) 7.66 (d,1 H) Q
(trifluoromethyl)benz | 3.51 (brs, 2H) 3.35 (d, 2 7[\ o»*N !
ylidene)thiazolidine- | H) 3.26 - 3.03 (m, 4 H) NH
2.4-dione 2.27-1.99 (m, 2 H)
hydrochloride
N
®
¢l
pa
O
FTF
5B (5, 2)-5-(2-(3- 1273 (brs, 1 H) 8.29]392 [ tert-butyl (35)-
aminopyrrolidin-1- {(brs, 3 H) 7.93 (s, 1 H) pyrrolidin-3-ylcarbamate
yb-3-chloro-5- 7.83(s, 1H)7.66 (s, 1 H) 0
(trifluoromethyl)benz | 3.88 (brs, 1 H) 3.66 (dd, }“O
ylidene)thiazolidine- | 1 H), 3.52 - 3.27 (m, 3 H) D-uNH
2,4-dione 242219 (m, 1 H) 2.12-
Ho® 1.88 (m, 1 H)
o~
F cl
P
Example 6:
HN °
Os_H o /O
[ N
F
S
F
cl R
F Cl
F F c

(Z)-5-(3-chloro-2-(4-cyclopentylpiperazin-1-yl)-5

(trifluoromethyl)benzylidene)thiazolidine-2,4-dione hydrochloride:

A 40 mL vial was charged with a magnetic stir bar, 3-chloro-2-fluoro-5-

(trifluoromethyl)benzaldehyde (0.134 ml, 1.10 mmol), acetonitrile (2.76 mil), 1-
cyclopentylpiperazine (0.213 g, 1.38 mmol), and K,CO; (0.229 g, 1,66 mmol). The vial

was heated to 70 °C with stirring for 2 h, The vessel was then cooled to rt and the
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mixture was diluted with DCM and filtered. The filtrate was conc. in vacuo to afford the
substituted aldehyde which was dissolved in EtOH (2.76 ml). Thiazolidine-2,4-dione
(0.155 g, 1.32 mmol) and piperidine (9.40 mg, 0.11 mmol) were then added and the
mixture was heated to reflux for 4 h before being allowed to cool to rt. The mixture was
then conc. in vacuo to afford the product which was dissolved in DMSO (~ 2 mL) and
purified via reverse phase HPLC to afford fractions that were conc. in vacuo, suspended
in methanol (~5 mL) and 1N HCI in diethyl ether (~2 mL). This mixture was conc. in
vacuo to afford (Z)-5-(3-chloro-2-(4-cyclopentylpiperazin-1-yl)-5-(triflucromethyl)
benzylidene)thiazolidine-2,4-dione hydrochloride (0.215 g, 39.3 %). 'H NMR (300
MHz, DMSO-D6) & ppm 12,78 (s, 1 H) 7.96 (s, 1 H) 7.83 (s, 1 H) 7.63 (s, 1 H) 3.77-3.50
(m, 5 H) 3.30-3.22 (m, 2 H) 3.08-2.99 (m, 2 H) 2.03-1.99 (m, 2 H) 1.84-1.61 (m, 4 H)
1.60-1.50 (m, 2 H); m/z 461.

The following examples were prepared by the procedure of Example 6, using the
appropriate starting materials. The following parent compounds obtained after
chromatography may be converted to their corresponding hydrochloride salt in a manner

similar as described in example 6.
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Ex. Compound 'H NMR m/z SM
7 (Z)-5-(3-chloro-2-(4- | 12.74 (s, 1 H) 7.89 - 8.01 | 486 | 1-(4-
4- (m 2 H) 762 (5, 1 H) fluorophenyl)piperazine
fluorophenyl)piperazi | 6.99 - 7.13 (m, 4 H) 3.34- NN E
n-1-yl)-5- 3.23 (m, 8 H) _/
(trifluoromethyl)benz
ylidene)thiazolidine-
2,4-dione
HN~g° F
0:(3 = N/@
N
F
£ ol
8 (Z)-5-(2-(4- 1277 (s, 1 H) 797 (d, 1| 526 | 1-(benzo[d][!,3]dioxol-
(benzo[d][1,3]dioxol- | H)7.97 (s, 1 H) 7.77 (s, 1 5-ylmethyl)piperazine
5-ylmethyl)piperazin- | H) 7.63 (s, 1 H) 7.10 (s, 1 0 NH
1-yl)-3-chloro-5- H) 7.02 (s, 2 H) 6.08 (s, 2 <O @
(trifluvoromethyl)benz | H) 4.34 (s, 2 H) 3.58-
ylidene)thiazolidine- | 3.11 (m, 8 H)
2,4-dione
trifluoroacetate
5" 0,
SRS
FF _ Cl
9 (£)-5-(3-chloro-2-(4- | 12,72 (s, 1 H) 7.91 (s, 1| 473 | 3-methyl-5-(piperidin-4-

(3-methyl-1,2,4-
oxadiazol-5-
yDpiperidin-1-yl)-5-
(trifluoromethyl)benz
ylidene)thiazolidine-
2.4-dione

H)7.84 (s, 1 H) 7.61 (s, 1
H) 3.33-3.18 (m, 4 H)
2.79-2.71 (m, 1 H) 2.33
(s, 3 H) 2.06 (d, 2 H)
1.98-1.80 (m, 2 H)

yl)-1,2,4-oxadiazole

N-O
)LN/)—CNH
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10 (Z)-5-(3-chloro-2-(4- | 12.78 (s, 1 H) 7.92 (s, 1| 461 [ 4-(pyrrolidin-1-
(pyrrolidin-1- H)7.79 (s, 1 H) 7.60 (s, 1 yl)piperidine
yl)piperidin-1-y1)-5- | H) 3.33 - 3.20 (m, 5 H) (%
(trifluoromethyl)benz | 3.12 - 3.03 (m, 4 H) 2.09 N
ylidene)thiazolidine- | (d, 2 H) 1.97 - 1.78 (m, 6
2 4-dione H)
hydrochloride N

HNgt® H
=<, A
J
£
o cl

11 (Z)-5-(3-chloro-2-(4- | 12.80 (s, 1 H) 7.96 (s, 1 | 434 | 1-isopropylpiperazine
isopropylpiperazin-1- | H) 7.82 (s, 1 H) 7.62 (s, 1 Y
yl)-5- H) 3.85 (t, 2 H) 3.55-3.52 N
(trifluoromethyl)benz | (m, 1 H) 3.41 (d, 2 H) ’[ j
ylidene}thiazolidine- | 3.26 (d, 2 H) 3.10 - 3.06 I™N
2,4-dione (m,2H)1.32(d, 6 H) H
hydrochloride

HN—°
o=<S = NJ\
N
R
=t cl
12 (£)-5-(3-chloro-2-(4- | 12.80 (s, 1 H) 7.96 (d, 1 | 450 | 1-isobutylpiperazine

isobutylpiperazin-1-
yh)-5-
(trifluoromethyl)benz
ylidene)thiazolidine-
2,4-dione
hydrochloride

HN—° \/(
O=<S s (\N

NS

F

Cl
F

F

H)7.80(,1H)7.63 (s, 1
H) 3.87 (brs, 2 H) 3.52
(d, 2 H) 3.27 (brs, 2 H)
3.11 - 3.00 (m, 4 H) 2.10
(qq, 1 H) 1.00 (d, 6 H)

N

()

N
H
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13 (Z)-5-(3-chloro-2-(4- | 12.73 (s, 1 H) 7.87 (s, 1 | 437 2-(pigeridin-4-yl)ethanol
(2- H)7.83 (s, 1 H) 7.59 (s, 1 H
hydroxyethyl)piperidi | H) 3.46 (t, 2 H) 3.23 (t, 2
n-1-yl)-5- H) 3.07 (brs, 2 H) 1.70
(trifluoromethyl)benz | (d, 2 H) 1.61 - 1.52 (m, 1
ylidene)thiazolidine- | H) 1.42 (g, 2 H) 1.33 - N
2.4-dione 1.20 (m, 2 H) H
HN 0 OH
ated
N
£
£ Cl
14 (8, Z)-5-(3-chloro-2- 12.65 (s, 1 H) 7.82 (s, 1| 421 | (8)-N,N-
(3- H)7.72 (s, 1 H)7.53 (5, 1 dimethylpyrrolidin-3-
(dimethylamino)pyrr | H) 3.59 - 3.50 (m, 1 H) amine
olidin-1-yl)-5- 3.38 - 3.30 (m, 4 H) 2.56 /
(trifluoromethyl)benz | (s, 6 H) 2.31 - 2.28 (m, 1 O"‘N\
ylidene)thiazolidine- | H) 2.09 - 201 (m, 1 H) HN
2.4-dione
hydrochloride
;{N
o}
S
O
i cl
¢
15 (Z)-5-(3-chloro-2-(4- | 12,75 (brs, 1 H) 8.06 - 520 | 1-(4-chloro-2-

{(4-chloro-2-
fluorophenyl)piperazi
n-1-yl)-3-
(trifluoromethyl)benz
ylidene)thiazolidine-
2 4-dione
hydrochloricclic

Q.
)

7.90 (m, 2 H) 7.64 (d, 1
H) 7.38 (dd, 1 H) 7.23
(dd, 1 H) 7.11 (t, 1 H)
342 (m, 4 H)3.15(d, 4
H)

flucrophenyl}piperazine

®

Cl
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16

(Z)-5-(3-chloro-2-(3-
(3-methyl-1,2,4-
oxadiazol-5-
yl)piperidin-1-yl)-5-
(trifluoromethyl)benz
ylidene)thiazolidine-
2,4-dione
hydrochloride

FIToF

471

:3-methy1-5-(piperidin-3-

yl)-1,2,4-oxadiazole

N NH

\<\\

N-O

17

E
(£)-5-(3-chloro-2-(4-
(pyridin-4-
ylmethyl)piperazin-1-
yl)-5-
(trifluoromethyl)benz
ylidene)thiazolidine-
2 4-dione
hydrochloride

TN

12.75 (brs, 1H) 8.78 (d, 2

H) 798 (s, 1 H) 7.74
(brs, 1 H) 7.71 (s, 1 H)
7.64 (s, 1 H) 4,44 (brs, 2
H) 3.44 (brs, 4 H) 3.17
(s, 4 H)

483

l 1-(pyridin-4-
Yimethyl)piperazine
HN

N

N/
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18 (#)-5-(3-chloro-2-(4- {7.98(d, 1H)7.73 (dd, 1 517 | 1-(2-
(2- H) 7.68 - 7.59 (m, 2 H) chlorobenzyl)piperazine
chlorobenzyl)piperazi | 7.58 - 7.42 (m, 3 H) 4.53 N
n-1-yl)-5- (brs, 2 H) 3.75-3.30 (m, 8 L_NH
(trifluvoromethyl)benz | H) Gl
ylidene)thiazolidine-
2,4-dione
hydrochloride
pe
)
o N
cl
HN
y-s
o]
FIF
19 (Z)-5-(3-chloro-2-{(4- | 10.68 (brs, 1 H) 7.92 (d, 489 | 1-(1-methylpiperidin-4-

{(1-methylpiperidin-4-
yl)piperazin-1-yl)-3-
(trifluoromethyl)benz
ylidene)thiazolidine-
2.4-dione
hydrochlorilde

1 H)7.78 (brs, 1 H) 7.58
(s, 1 H)3.73-3.63(m, 1
H) 3.61-3.41 (m, 6 H)
3.10 (brs, 3 H) 2.93 (brs,
3JH)2.67(s,3H)2.39 -
2.18 (m, 2 H) 2.07 (brs, 2
H)

yl)piperazine
H

®
N

®

N
|

44



WO 2010/001169

PCT/GB2009/050773

20 (Z)-5-(3-chloro-2-(4- | 11,12 (brs, 1 H) 7.91 (d, 505 |4-(2-(piperazin-1-
(2- 1 H)7.79 (brs, 1 H) 7.59 ‘yl)ethyl)morpholine
morpholinoethyl)pipe | (s, 1 H) 3.80-2.81 H
razin-1-yl)-5- (m, 20 H) E j
(trifluvoromethyl)benz N
ylidene)thiazolidine-
2.4-dione H
hydrochloride N
° )
® G
¢ |
() |

Q N

HNWG

r
FTF

21 (Z)-5-(3-chloro-2-(4- | 12.59 (brs, 1 H) 7.76 (d, 447 | 1-
{cyclopropylmethyl)p | 1 H) 7.61 (brs, 1 H) 7.43 (cyclopropylmethyl)piper
iperazin-1-yl)-5- (s, 1 H)3.62 (brs, 2 H) azine
(trifluoromethyl)benz | 3.4 - 3.24 (m, 2 H) 3.10 ¥
ylidene)thiazolidine- | (brs, 2 H) 2,87 (4, 4 H) [ j
2,4-dione 0.94 (brs, 1 H) 0.54 - N
hydrochloride 0.31 (m,2H)0.32-0.08

(/_\ {m, 2 H) \7
®
o N
" S/ Ci
I
FIF

22 (Z)-5-(3-chloro-2-(4- | 12.92 (brs, 1 H) 8.08 (d, 476 | 4-(piperidin-4-
morpholinopiperidin- | 1 H) 7.95 (brs, 1 H) 7.76 yl)morpholine
1-yD)-5- (s, 1 H)4.14 (brs, 3 H) HN
(trifluoromethyl)benz | 3.98 (brs, 2 H) 3.58 (brs,
ylidene)thiazolidine- | 3 H)3.53 - 3.34 (m, 3 H) N/\
2,4-dione 3.28 (brs, 2 H) 2.32 (brs, (0
hydrochloride 2H)1.92(d,2H)

o
)
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23 (Z£)-5-(3-chloro-2-(4- | 12.90 (brs, 1 H) 10.52 450 | 3-(piperazin-1- yl)propan—
(3- (brs, 1H)7.98 (d, 1 H) 1-ol
hydroxypropyl)pipera | 7.84 (brs, 1 H) 7.65 (s, 1 HN/\
zin-1-yl)-5- H) 3.90 - 3.65 (m, 2 H) \\/N\/\/
(triftuoromethyl)benz | 3.57 - 3.41 (m, 5 H) 3.30
ylidene)thiazolidine- | - 3.06 (m, 5 H) 1.96 -
2,4-dione 1.73(m, 2 H)
hydrochloride
’)/OH
()
O N
Cl
i
)—-S
ol
FIF
24 (Z)-5-(3-chloro-2-(4- | 12.79 (brs, 1 H) 7.94 {d, 434 | N,N-dimethylpiperidin-4-
(dimethylamino)piper | 1 H) 7.82 (s, 1 H) 7.61 (s, amine
idin-1-yl)-5- 1 H) 3.84 (brs, 1 H) 3.46 HND_N/
(triflnvoromethyl)benz | - 3.18 (m, 4 H) 2.75(d, 6 \
ylidene)thiazolidine- | H)2.10(d, 2 H) 1.74 (dd,
2.4-dione 2H)
hydrochloride
\N/
e
cl
HN)’S/
0
FI°F
25 (Z)-5-(3-chloro-2-((3- | 12.81 (brs, 1 H) 7.98 (d, 422 | NI,NI,N3-
(dimethylamino)prop | 1 H) 7.81 (s, 1 H) 7.65 trimethylpropane-1,3-
yl)(methyl)amino)-5- | (d, 1 H) 3.15(t,2 H) 3.02 diamine
(trifluoromethyl)benz | (brs, 2 H) 2.89 (s, 3 H) |
ylidene)thiazolidine- | 2.72 (d, 6 H) 1.99 - 1.74 HN
2,4-dione (m, 2 H) j\
hydrochloride
o \NA"AN/ /N\

o |
gl
=
I
e

E
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26 (£)-5-(3-chloro-2-(4- | 8.04 (brs, 1H) 7.79(d, 1 | 451 |2-(1,4-diazepan-1-
(2-hydroxyethyl)-1,4- | H) 7.63 (s, 1 H) 3.83 (t, 3 .yDethanol
diazepan-1-yl)-5- H) 3.71 (m, 2 H) 3.56 (m, OH
(trifluvoromethyl)benz | 3 H) 3.33 (m, 6 H) 2.21 N/‘—/
ylidene)thiazolidine- | (m, 2 H) (‘
2,4-dione HN \)
hydrochloride

NP OH
X N
9
F
Fl “ .

27 (Z)-5-(2-(4-butyl-1,4- | 10.76 (brs, 1 H) 8.06 (d, 463 | 1-butyl-1,4-diazepane
diazepan-1-yl)-3- 1 H) 7.91 (brs, 1 H) 7.66
chloro-5- (d,1 H) 3.69 (m, 3 H) N
(trifluoromethyl)benz | 3.57 (brs, 1 H) 3.46 (m, 3 Q
ylidene)thiazolidine- | H) 3.14 (m, 3 H) 2.34 N
2.4-dione (brs, 1 H) 2.16 (brs, 1
hydrochloride H)1.73{d,2 H) 1.32 (m,

=H<~ Q 2H)0.93 (1,3 H)
G N N
O
P
£
28 (Z£)-5-(3-chloro-2-(4- | 7.98 (d, 1 H) 7.82 (brs, 1 436 | 2-(piperazin-1-yl)ethanol

(2-
hydroxyethyl)piperaz
in-1-yI)-5-
(trifluoromethyl)benz
ylidene)thiazolidine-
2,4-dione
hydrochloride

HN
s N>
N(\

Ci

H) 7.64 (d,1 H) 5.40 (brs,
1 H)3.74 (m, 4 H) 3.56
{m,3H)3.27 (m,3 H)
3.18 (brs, 1 H) 3.11 (brs,
1H)

O/‘v
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29 (Z£)-5-(3-chloro-2- 12,76 (brs, 1 H) 7.94 (m, | 394 | morpholine
morpholino-5- 2H)7.63(d, 1 H)3.71 (¢, (\o
(trifluoromethyl)benz | 4 H) 3.20 (brs, 4 H) N
ylidene)thiazolidine-
2,4-dione
HN~eg?"
o=<s 0
n_J
- cl
F
30 (£)-5-2-(4-tert- 12.80 (brs, 1 H) 8.00 (d, 449 | 1-tert-butylpiperazine
butylpiperazin-1-yl)- | 1 H) 7.85 (brs, 1 H) 7.65 /]<
3-chloro-5- {d, 1 H) 3.82 (m, 2 H) (\N
(trifluvoromethyl)benz | 3.56 (d, 2 H) 3.29 (dd, 2 HN\)
ylidene)thiazolidine- | H) 3.04 (m, 2 H)
2,4-dione 1.39 (s, 9 H)
hydrochloride
HN 0
O-<s (\NJ<
N
&
F
31 (Z)-5-(2-(1,4- 9.75(brs, TH)7.94(d, 1 | 474 | 1,4'-bipiperidine

bipiperidin-1'-yl)-3-
chloro-5-
(trifluvoromethyl)benz
ylidene)thiazolidine-
2,4-dicne
hydrochloride

H) 7.81 {brs, 1 H) 7.62
(s, 1H) 3,29 (m, 7 H)
296(m,2H)2,14(d, 2
H) 1.78 (m, 7H) 1.44
(brs, 1 H)
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32 (Z)-5-(3-chloro-2-(4- | 7.94 (brs, 1 H) 7.75 406 | 1-methylpiperazine
methylpiperazin-1- | (d, 1 H) 7.63 (s, 1 H) (\N/
y1)-5- 3.56 - 3.38 (m, 3 H) 3.31 HN\)

(trifluoromethyl)benz | - 3.21 (m, 5 H) 2.92 (s, 3
ylidene)thiazolidine- | H)

2,4-dione
hydrochloride
HN—g?®
o) N
N
F
of
F e
Example 33:
PESERS T O
No2'N o R O"'N
VoY \
o
8
Br \)= - Br

(5,2)-5-(3-bromo-2-(3-(dimethylamino)pyrrolidin- 1-yl)benzylidene)thiazolidine-2,4-
dione hydrochloride:

A 100 mL round bottom flask was charged with a magnetic stir bar, (S)-3-bromo-
2-(3-(dimethylamino)pyrrolidin-1-yl)benzaldehyde (Method 1) (0.370 g, 1.24 mmol),
thiazolidine-2,4-dione (0.146 g, 1.24 mmol), and ethanol {(4.15 ml). Piperidine (0.012 ml,
0.12 mmol) was then added and the reaction was heated to reflux for 2 h. Once the
reaction was judged to be complete by LCMS, it was allowed to cool to rt and was conc.
in vacuo to afford the product which was purified on 40 g of silica gel using ethyl acetate
/ methanol (3:1) as eluent to afford the free base which was suspended in methanol (~ 5
mL) and 1N HCI in diethy] ether (2 mL) and conc. in vacuo to afford (S, 2)-5-(3-bromo-2-
(3-(dimethylamino)pyrrolidin-1-yl)benzylidene)thiazolidine-2,4-dione hydrochloride
(0.141 g, 26.2 %). '"H NMR (300 MHz, DMSO-D6) & ppm 12.68 (s, 1 H) 7.91 (s, 1 H)
7.77(d, 1H)7.48 (d, 1 H) 7.33 (t, 1 H) 4.10 - 4.02 (m, 1 H) 3.62 (t, 2 H) 3.50 - 3.45 (m,
2H)2.81(s,6H)242-2.38 (m, 1 H)2.31-221 (m, 1 H); m/z 398.
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The following examples were prepared by the procedure of Example 33, using the
appropriate starting materials, The following parent compounds obtained after
chromatography (normal or reverse phase) may be converted to its corresponding

hydrochloride salt as described in example 33, or similar procedure.
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Ex. Compound 'H NMR m/z SM

34 {(Z)-5-(2-((35,5R)-3,5- | 12.63 (5, 1 H) 8.99 - 8.94 | 387 | 2-((35,5R)-3,5-
dimethylpiperazin-1- | (m, 1 H) 7.77 (d, 1 H) dimethylpiperazin-1-yl)-
yD)-5- 772 (s, 2 H) 740 (d, 1 5-
{(trifluoromethyl)benz | H) 3.49 - 3.43 (m, 2 H) (trifluoromethyl)benzalde
ylidene)thiazolidine- | 3.32 (d, 2 H) 2.92 (t, 2 H) hyde
2,4-dione 1.25({d, 6 H) Method 2
hydrochloride

AN~ °s \)Ni
N
o=<s = (LNH
N\A F
F
F
-

35 (Z)-5-(2-((35,5R)-3,5- | 7.87 (brs, 1 H) 7.24 (t, 1| 348 | 2-((35,5R)-3,5-
dimethylpiperazin-1- | H) 7.20 - 7.10 (m, 1 H) dimethylpiperazin-1-yl)-
yl)-3- 702 (d, 1 H) 381 (s, 3 3-methoxybenzaldehyde
methoxybenzylidene) | H) 3.48 - 3.23 (m, 2 H) Method 3
thiazolidine-2,4- 3.17 (t,2 H) 2.89 (d, 2 H)
dione 1.30 - 1.09 (m, 6 H) Os NH

0
HN N
o< (L N
S NH _
N O
o

36 (S, 2)-5-(2-(3- 7.89 (s, 1 H) 726 (m, 1| 348 | ()-2-(3-
(dimethylamino)pyrr | H) 7.10 (m, 2 H) 3.84 (s, (dimethylamino)pyrrolidi
olidin-1-y1)-3- 3H)3.41-329 (m, 7H) n-1-yl)-3-
methoxybenzylidene) | 3.24 - 3.13 (m, 4 H) 2.18 methoxybenzaldehyde
thiazolidine-2,4- (m, 1 H) 1.99 (m, 1 H) Method ¢
dlonc Ox y,

D
s " \
O o~
37 (Z)-5-(3- chloro-2- 7.80 (s, 1 H) 7.50 (brs, 1 [ 352 [ 3-chloro-2-({3S,5R)-3,5-

((35,3R)-3.,5-
dimethylpiperazin-1-
yl)benzylidene)thiazo
lidine-2,4-dione

HN—g?®
Oﬁ(sjfé H\NH
NN
Cl

H) 7.38 (d, 1 H) 7.30
(brs, 1 H) 3.34-3.02 (m, 6
H) 1.26 - 1.09 (m, 6 H)

dimethylpiperazin-1-
yl)benzaldehyde

I Method 5

O

= %NH

Cl
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38

(8,2)-5-(3-chloro-2-
(3-

773 (s, 1 H) 7.52 - 7.47
(m, 2 H) 747 (s, 1 H)

352

(8)-3-chloro-2-(3-
(dimethylamino)pyrrolidi

(dimethylamino)pyrr | 7.33 - 7.31 (m, 1 H) 3.58 n-1-ylbenzaldehyde
olidin-1- - 352 (m, 1 H) 3.48 (m, Method 6
yl)benzylidene)thiazo | 1 H) 3.37 - 3.27 (m, 3 H) Ox ,
lidine-2,4-dione 2.56 (s, 6 H) 2.26 - 2.35 NO"'N

Iy o (m, 1 H) 2.08 (m, 1 H) \
O

s O-ruN / Cl
é“ \
Cl
39 (R,Z2)-5-(2-(3- 7.75(s, 1HY6.98 (s, 1H) | 378 | (R)-2-(3-
(dimethylamino)pyrr | 6.68 (s, 1 H) 3.83 (s, 3 H) {dimethylamino)pyrrolidi
olidin-1-y1)-4,5- 3.72 (s, 3 H) 3.24 - 3.06 n-1-yl)-4,5-
dimethoxybenzyliden | (m, 4 H) 2.50 (m, 1 H) dimethoxybenzaldehyde
e)thiazolidine-2,4- 232 (s, 6 HY 212 (m, 1 Method 7
dione H) 1.84 (m, 1 H) \N__
4 »!

9  °n T
" d

mo/ O/

© O O

40 (S,2)-5-(2-(3- 7.76 (s, 1 H) 698 (s, L H) | 378 | (5)-2-(3-

(dimethylamino)pyrr | 6.68 (s, 1 H) 3.83 (s, 3 H) (dimethylamino)pyrrolidi
olidin-1-y1)-4,5- 372 (s, 3 H) 3.26 - 3.01 n-1-yl)-4,5-
dimethoxybenzyliden | (m, 5 H) 2.32 (s, 6 H) dimethoxybenzaldehyde

e)thiazolidine-2,4-

dione
\

‘\\N--

2.15-2.09 (m, 1 H) 1.90
—1.81 (m, 1 H)

Method 8
\

N—=

52
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41 (52)-5-{2-[4- 12.44 (brs, 1 H)7.94 (s, 1 | 379 |2-(4-
(hydroxymethyl)piper | H) 7.05 - 6.87 (m, 1 H) (hydroxymethyl)piperidi
idin-1-y1]-4,5- 6.80 (s, 1H)4.54 (t, 1 H) n-1-y1)-4,5-
dimethoxybenzyliden | 3.85 (s, 3 H) 3.76 (s, 3 H) dimethoxybenzaldehyde
e}-1-,3-thiazolidine- {3.17 (d, 1 H) 3.03 (d, 2 Method 9
2,4-dione H) 2.71 (¢, 2 H) 1.75 (brs, HO
H‘Pj 2H)1.56-1.26 (m, 3 H)
0 N , N
-
4 P ° o
O
42 (52)-5-[2-(4- 12.50 (brs, 1 H) 8.02 (s, 1 | 365 | 2-(4-hydroxypiperidin-1-
hydroxypiperidin-1- | H) 6.99 (s, 1 H) 6.92 - y)-4,5-
yl)-4,5- 682 (m, 1 H)479(d, 1 dimethoxybenzaldehyde
dimethoxybenzyliden | H) 3.90 (s, 3 H) 3.82 (s, 3 Method 10
e]-1,3-thiazolidine- | H) 3.74 - 3.58 (m, 1 H) OH
2,4-dione 3.13-2.96 (m, 2 H) 2.88
OH - 271 (m, 2 H) 2.01 -
h 1.81 (m, 2 H) 1.78 - 1.58 N
o N (m, 2 H) o7
”Nmo/ o
0 o 0
43 (57)-5-{2-[3- 7.51 (s, 1 H) 7.03 (d, 1| 348 | 2-(3-
(dimethylamino)pyrr | H) 6.99 (d, 1 H) 6.84 (dd, (dimethylamino)pyrrolidi
olidin-1-yl1]-5- 1 H)3.72 (s, 3 H) 3.09 - n-1-yl)-5-
methoxybenzylidene} | 3.21 (m, 1 H) 2.82 - 3.09 | methoxybenzaldehyde
-1,3-thiazolidine-2,4- | (m, 4 H) 2.23 (s, 6 H) ' Method 11
dione 2.06 (d, 1 H) 1.73 - 1.85 i \N
N (m, 1 H) (_S -
! y
O/
HN)‘ g
o o
- /O

53
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44 (57)-5-{2-[4- 7.59 (s, 1 H) 7.11 - 6.99 | 362 |2-(4-
(dimethylamino)piper | (m, 2 H) 6.85 (dd, 1 H) (dimethylamino)piperidin
idin-1-yl]-5- 375 (s, 3 H) 3.03 (m, 2 -1-yb-5-
methoxybenzylidene) | H) 2.64 - 2.54 (m, 2 H) methoxybenzaldehyde
-1,3-thiazolidine-2,4- | 2.44 - 233 (m, 7 H) 1.91 Method 12
dione (s, 2 H) 1.62 (dd, 2 H) N7

O
N N
HN&S‘(/\Q 0~
O}‘— o
-~ /O

45 (52)-5-[2-(3- 12.32 (brs, 1 H) 7.88 (5, 1 [ 351 | 2-(3-hydroxypyrrolidin-
hydroxypyrrolidin-1- } H) 6.93 (s, 1 H) 6.66 (s, 1 1-y1)-4,5-

y)-4,5- H) 4.34 (brs, 1 H) 3.83 dimethoxybenzaldehyde
dimethoxybenzyliden | (s, 3 H) 3.72 (s, 3 H) 3.55 Method 13
e]-1,3-thiazolidine- | - 3.29 (m, 3 H) 3.22 (brs, OH
2,4-dione 1H) 290, 1H)2.16 - L_S
HN—g” 1.94 (m, 1 H) 1.84 (d, 1 N
o—'—(s A\ H)
D‘OH o1
o 0~
[ _0 /O
46 (52)-5-(4,5- 12.21 (brs, 1 H) 7.86 (s, 1 | 335 | 4,5-dimethoxy-2-

dimethoxy-2-
pyrrolidin-1-
ylbenzylidene)-1,3-
thiazolidine-2,4-
dione

H}6.94 (s, 1 H) 6.65(s, 1
H)3.83(s,3H)3.72 (s, 3
H) 3.12 (brs, 4 H) 1.90
(brs, 4 H)

(pyrrolidin-1-
yl)benzaldehyde
Method 14

®

N
O/
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47 (572)-5-{2-[{2- 7.62 (s, 1 H) 748 (d, 1| 306 |-2-((2-
(dimethylamino)ethyl | H) 7,32 (t, 1 H) 7.17 (d, 1 -(dimethylamino)ethyl)(m
J(methyl)amino]benz | H) 7.10 (t, 1 H) 3.06 (t, 2 ethyh)amino)benzaldehyd
ylidene}-1,3- H) 2.86 - 2.62 (m, 5 H) e
thiazolidine-2,4- 2.36(s, 6 H) Method 15
dione

|
N
I I
~
0 N N

yel® O

o] ,

48 (52)-5-{2-(3- 7.52 (s, 1 H) 7.27 - 721 | 318 |2-(3-
(dimethylamino)pyrr | (m, 1 H) 7.14 - 7.05 (m, {dimethylamino)pyrrolidi
olidin-1- 1H)6.84(d, 1 H)6.77 (t, n-1-yl)benzaldehyde
ylJbenzylidene}-1,3- |1 H) 3.17 (s, 1 H) 3.16 - Method 16 ®
thiazolidine-2,4- 3.09 (m, 1 H) 3.06 - 2.94 \N
dione (m, 2 H) 2.86 - 2.77 (m, "

N | 1H)2.16-2.11 (m, 6 H) (_S
(_S 2,03 - 1.92 (m, 1 H) 1.66 N
5 . dd, 1H) Oﬁ
HN)Y\()
s
O

49 (52)-5-{2-[4- 7.64 (s, 1 H) 7.50 (d, 1| 332 [2-(4-
(dimethylamino)piper | H) 7.35 - 7.27 (m, 1 H) (dimethylamino)piperidin
idin-1- 7.12 (t, 2 H) 3.22 (m, 2 -1-yl)benzaldehyde
yllbenzylidene}-1,3- | H) 2.88 (m, 1 H) 2.68 (t, Method 17
thiazolidine-2,4- 2 H) 2.63 (s, 6 H) 2.04 (s, N7
dione 2H) 1.73 (td, 2 H) (Jj

\N/

N

S

-

O

og

HN
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50 (5Z2)-5-[2-(4- 7.80 (s, 1 H) 7.49 - 7.43 | 332 | 2-(4-isopropylpiperazin-
isopropylpiperazin-1- { (m, 1 H) 7.43 - 7.39 (m, 1-yl)benzaldehyde
yhbenzylidene]-1,3- | 1 H) 7.22 - 7.13 (m, 2 H) Method 18
thiazolidine-2,4- 2.99 - 2.88 (m, 5 H) 2.80 Y
dione (s,4H)1,13-1.04 (m, 6 N

Y |B ()
® I
-~ ge
HNLI/\Q
)»-S
O

51 (52)-5-{2-[[2- 778 (s, 1 H)7.02 (s, 1 H) | 364 {2-((2-
(dimethylamino)ethyl | 6.85 (s, 1 H) 3.83 (s, 3 H) (dimethylamino)ethyl){(m
J(methyl)amino)-4,5- 1 3.76 (s, 3 H) 3.11 - 2.98 ethyl)amino)-4,5-
dimethoxybenzyliden | (m, 2 H) 2,76 - 2.65 (m, dimethoxybenzaldehyde
e}-1,3-thiazolidine- 5H)2.37 (s, 6 H) Method 19
2,4-dione |

! ™
~
o >
-
HN)K/@ © P
)’S o O
© A O

52 (57)-5-{2-[3- 7.76 (s, 1 H), 6.98 (s, 1| 378 | 2-(3-
(dimethylamino)pyrr | H), 6.68 (s, 1 H), 3.83 (s, (dimethylamino)pyrrolidi
olidin-1-yi]-4,5- 3 H), 372 (s, 3 H), 3.25 n-1-yl)-4,5-
dimethoxybenzyliden | (m, 1 H), 3.13 (m, 2 H), dimethoxybenzaldehyde

e}-1,3-thiazolidine-
2.4-dione

N—
o] N
HN d
o)" o~
O

3.06 (m, 2 H), 2.32 (s, 6
H), 2.15 -2.09 (m, 1 H)
1.90 - 1.81 (m, 1 H)}

Method 20
\
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53 (5Z)-5-{2-(4- 7.86(s,1H)695(s, 1 H) | 392 | 2-(4-isopropylpiperazin-
isopropylpiperazin-1- | 6.77 (s, 1 H) 3.81 (s, 3 H) 1-y1)-4.5-
yl)-4,5- 3.76 - 3.67 (m, 3 H) 2.91 dimethoxybenzaldehyde
dimethoxybenzyliden | - 2,79 (m, 5 H) 2.71 (s, 4 Method 21
e}-thiazolidine-2,4- | H) 1.08 - 1.00 (m, 6 H) hd
dione N
X W
CJ 0
O N o
HN)\{\Q\ e
S ~
e o
s
54 (52)-5-{2-(4- 748 (s, 1H)6.82(s, 1 H) | 392 |2-(4-
{(dimethylamino)piper | 6.51 (s, 1 H) 3.58 (s, 3 H) (dimethylamino)piperidin
idin-1-yl)-4,5- 3.51 (s, 3 H) 2.87 (d, 2 -1-yh)-4,5-
dimethoxybenzyliden | H) 2.47 (m, 3 H) 2.35 (s, dimethoxybenzaldehyde
e }-thiazolidine-2,4- 6 H) 1.79 (d, 2 H) 1.49 Method 22
dione (d, 2 H) N7
@
O &
Q N © >
HNJH/\Q Pre
S -~
el
P
55 (Z)-tert-butyl  4-(2- | 12.65 (s, 1 H) 7.82 (s, 1 | 458 | tert-butyl 4-(2-formyl-4-
((2,4- HY7.72 (s, 1 H)7.53 (s, 1 (triftuoromethyl)phenyl)p
dioxothiazolidin-5- H) 3.59 - 3.50 (m, 1 H) iperazine-1-carboxylate
ylidene)methyl)-4- 3.38 - 3.30 (m, 4 H) 2.56 Method 23
(trifluoromethyl)phen | (s, 6 H) 2.31 - 2.28 (m, 1 O
yl)piperazine-1- H)2.09-201 (m,1H) Oge-H (\N’Lko .
carboxylate N
HN (o] o \) )<
O:<S 2y (\N)Lo FsC
n A N
FaC

57
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56 (2)-5-(2-(3- 1264 (s, 1 H) 822 (d, 1| 363 |2-(3-
(dimethylamino)pyrr | H) 8.12 (d, 1 H) 7.95 (d, (dimethylamino)pyrrolidi
olidin-1-yl)-5- 1H)7.04(d, 1 H)3.95- n-1-yI)-5-
nitrobenzylidene)thia | 3.90 (m, 1 H) 3.70 - 3.65 nitrobenzaldehyde
zolidine-2,4-dione (m, 2 H) 3.56 - 3.51 (m, Method 24
hydrochloride 2 H)27% (s, 6 H) 241 - On H NMe,

HN " 235(m, 1 H)234-222 ’j
L] -
os(s Q (m, 1 H) N
N ON
O,N

37 (Z£)-4-(3- 12,47 (s, 1 H)7.92 - 7.84 | 361 {4-(3-
(dimethylamino)pyrr | (m, 4 H) 7.23 (s, 1 H) (dimethylamino)pyrrolidi
olidin-1-y1)-3-((2,4- | 7.03 (d, 1 H) 3.98 - 3.91 n-1-yi)-3-
dioxothiazolidin-5- (m, T H) 3.53 - 3.49 (m, formylbenzamide
ylidene)methyl)benza | 2 H) 3.46 - 3.39 (m, 2 H) Method 25
mide hydrochloride | 2.79 (s, 6 H) 2.34 - 2.19 O _H NMe;

HN Nt (m, 2 H) {j
2
o=(s \ N
N HoN
HoN 0
0

58 (Z)-tert-butyl  4-(2- | 12.55 (s, 1 H) 7.92 (s, 1 | 389 | tert-butyl 4-(2-
((2,4- H) 7.46 - 7.44 (m, 2 H) formylphenyl)piperazine-
dioxothiazolidin-5- 721 <718 (m, 2 H) 3.48 1-carboxylate
ylidene)methyl)pheny | (brs, 4 H) 2.86 (brs, 4 H) Method 26
Dpiperazine-1- 1.43 (s, 9 H) OYOW<
carboxylate N

0 0O [ j
[zj X
0 N O/\@
HN)\\(/b
).'»S
0
59 (Z)-5-(3-methoxy-4- | 7.78 (s, 1 H) 7.27 (s, 1 H) | 363 | 3-methoxy-4-(2-

{2-(piperidin-1-

7.21 (s, 2 H) 4.47 (t, 2 H)

(piperidin-1-

yl)ethoxy)benzyliden | 3.84 (s, 3 H) 3.49 (t, 4 H) yDethoxy)benzaldehyde
e)thiazolidine-2,4- 3.04 (brs, 2H) 1.80 (d, 4 Commercial
dione H) 1.64 (brs, 1 H) 143 %
{brs, 1 H)
. O “ 9
;%mof\,n o/\/N
0 Q0

58
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60 (£)-5-(2-(2- 1258 (brs, 1 H)8.06 (s, 1 | 266 | 2-(2-
hydroxyethoxy)benzy | H) 7.57 - 7.32 (m, 2 H) hydroxyethoxy)benzalde
lidene)thiazolidine- 7.26 - 7.03 (m, 2 H) 4.95 hyde
2.,4-dione (brs, 1 H) 4.13 (t, 2 H) Commercial
J/OH 3.77 (brs, 2 H) J/OH
o) O O
v
HN
0
61 (Z)-5-(5-methoxy-2- | 7.80 (s, 1 H) 7.10 (d, 1| 363 | 5-methoxy-2-(2-
(2-(piperidin-1- H) 7.04 — 6.95 (m, 2 H) (piperidin-1-
yl)ethoxy)benzyliden | 4.22 (t, 2 H) 3.75 (s, 3 H) ylethoxy)benzaldehyde
e)thiazolidine-2,4- 3.07 (t,2H) 2.84 (s, 4 H) Method 27
dione 1.62 (dq, 4 H) 1.46 (d, 2 O
shit ~
“ I8
J o
o]
O/
© 0 _0
62 (Z)-5-(5-methoxy-2- | 7.99(s, 1 H)7.22-7.10 365 | 5-methoxy-2-(2-

(2-

(m, 1 H) 7.09 - 6.97 (m,

morpholinoethoxy)benzal

morphelinoethoxy)be | 1 H) 6.91 (d, 1 H) 4.17 (t, dehyde
nzylidene)thiazolidin § 2 H) 3.76 (s, 3 H) 3.64 - Method 28
e-2,4-dione 3.51 (m,4H)2.75(t, 2 O/\
o | H)2.51-262 (m, 4 H) LN
g )
0
ol & o
HN’T\@
O)’ ) P
-

59




WO 2010/001169 PCT/GB2009/050773

63 (Z)-5-(2-(2- 7.77 (s, 1H)7.08 - 7.05 352 | 2-(2-
(diethylamino)ethoxy | (m, 1 H) 7.03 — 6.95 (m, (diethylamino)ethoxy)-5-
)-5- 2H)4.19 (t,2 H) 3.75 (s, methoxybenzaldehyde
methoxybenzylidene) | 3 H) 3.25-3.14 {m, 2 H) Method 29
thiazolidine-2,4- 2.95(q,4H) 1,17 - 1.08 N
dione {m, 6 H) ~_N

I Y
o) 0 ol
o% O
0

64 (Z)-5-(2-(2- 7.84 (s, 1H)7.47(d,] 321 | 2-(2-
(diethylamino)ethoxy | H) 7.43 - 7.35 (m, 1 H) {diethylamino)ethoxy)be
)benzylidene)thiazoli | 7.14 - 7.04 (m, 2 H) 4,24 nzaldehyde
dine-2,4-dione (t, 2H) 3.20 (m, 2 H) Method 30

™ 2.90(q, 4 H) 1.13 (t, 6 H) ™
\\/NI ~_-N
o S I8
_ 0
o]

635 (Z£)-5-(4,5- 12.55 (brs, 1 H) 8.73 - 343 | 4,5-dimethoxy-2-
dimethoxy-2- 8.61 (m, 1 H) 8.58 (brs, 1 (pyridin-3-
(pyridin-3- H) 7.81 (dd, 1 H) 7.53 yl)benzaldehyde
yl)benzylidene)thiazo | (dd, 1 H) 7.46 (s, 1 H) Method 31
lidine-2,4-dione 7.13(d,2H)389(,6 | =N

| =N H) _
O/
o
gre)

60
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66 (£)-5-(4,5- 12.58 (brs, 1 H) 8.67 (d, 343 | 4,5-dimethoxy-2-
dimethoxy-2- 2H)748(d, 1 H)7.41 (pyridin-4-
(pyridin-4- d.2H)7.12({d,2H) yl)benzaldehyde
ylbenzylidene)thiazo | 3.89 (s, 6 H) ' Method 32
lidine-2,4-dione N

I P
o/
o~
0O

67 (£)-5-((1H-indol-3- 7.21 (dddd, 2 H) 7.50 (d, | 245 | 1H-indole-3-
yl)methylene)thiazoli | 1 H) 7.71 (d, 1 H) 7.87 carbaldehyde
dine-2,4-dione (d, 1 H)7.99 (s, 1 H) Commercial

§ 12.07 (brs, 2 H) | H
g O ; /
=/ “NH | H
s—&o 0

68 (Z)-5-((1H-indazol-3- | 7.28 (t, 1 H) 7.52 - 7.39 246 | 1H-indazole-3-
yl)methylene)thiazoli | (m, 1 H) 7.64 (d, 1 H) carbaldehyde
dine-2,4-dione 822-803(m,2H) Commercial

H 12.41 (d, 1 H) 13.96 (s, 1 H
H) | I /N
d H

69 (Z)-5-((6-0x0-1,6- 11.99 (brs, 1 H) 7.74 223 | 6-ox0-1,6- .
dihydropyridin-3- {(brs, 1 H) 7.69 - 7.58 (m, dihydropyridine-3-
yl)methylene)thiazoli | 1 H) 7.27 (s, 1 H) 6,43 carbaldehyde
dine-2,4-dione {d, 1 H) Commercial

H .0 0O
N
\ y | /NH
NH H @]
@)

61
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70 (£)-5-((2-ox0-1,2- 12.43 (brs, 1 H) 12,16 223 | 2-oxo0-1,2-
dihydropyridin-3- (brs, 1 H)7.73 (s, 1 H) dihydropyridine-3-
yl)methylene)thiazoli | 7.69 (dd, 1 H) 7.57 (d, 1 carbaldehyde
dine-2,4-dione H) 6.38 (t, 1 H) Commercial
g NH O
N™ ~0
NH H
Q
71 (Z)-5-((1H-pyrazol-4- | 13.51 (brs, 1 H) 12.37 196 | 1H-pyrazole-4-
yDmethylene)thiazoli | (brs, 1 H) 8.20 (s, 1 H) carbaldehyde
dine-2,4-dione 7.82(s,1H)7.74 (s, 1 H) Commercial
| 2 [z
— S\FO Y
NH O
Q
72 (2)-5-(pyridin-4- 12.61 (brs, 1 H) 8.71 (d, 207 | 4-
ylmethylene)thiazolid | 2 H) 7.74 (s, 1 H) 7.53 pyridinecarboxaldehyde
ine-2,4-dione d,2H Commercial
Q 0
HN)K(\E? H | =
2(8 =N ZN
Q
73 (52)-5-[(1-methyl- 12.65 (brs, 1 H) 8.28 (s, 1 [ 259 | 1-methyl-1H-
1H-1,2,3- H) 8.00-7.98 (m, 2 H) benzo[d][1,2,3]triazole-
benzotriazol-5- 776, 1 H)4.33(,3 5-carbaldehyde
yl)methylene]-1,3- H) Commercial
thiazolidine-2,4- N ~0
dione Kj'\
3 |
HN}\\/\C[N‘N
S N
Q \
74 (57)-5-(3,4- 1251 (brs, 1H)7.74 (s, 1| 266 |34-
dimethoxybenzyliden | H) 7.19 - 7.09 (m, 3 H) dimethoxybenzaldehyde
€)-1,3-thiazolidine- 3.82(5,3H)3.80(s,3H) Commercial

2 4-dione

I
g
AN
@)
@]
\
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75 (52)-5-[(1-methyl- 12,49 {(brs, 1 H) 7.92 (s, 1 1-methyl-1H-indole-6-
1H-indol-6- H)7.68(, 1H)7.54(s1 carbaldehyde
yl)methylene]-1,3- H) 7.25 (d, 1 H) 6.50 (s, Commercial
thiazolidine-2,4- 1 H)3.84 (s, 3 H) Q
dione o H

HN N
OA e .
)
_N .

76 (5Z)-5-[(1-methyl- 12,45 (brs, 1 H) 7.90 (5, 1 | 259 | 1-methyl-1H-indole-5-
1H-indol-5- H) 7.84 (d, 1 H) 7.59 (d, carbaldehyde
yl)methylene]-1,3- 1H)7.44 (d,1H)7.38 (d Commercial
thiazolidine-2,4- 1H)6.57(d, 1 H)3.82 N ,O
dione (s,3H) N

Q L\ g
néid 2
s Loy
0O \

77 (5Z)-5-(quinolin-6- 12,70 (brs, 1 H)} 8,97 (d, 257 | quinoline-6-carbaldehyde
ylmethylene)-1,3- 1H)851(d,1H)824 Commercial
thiazolidine-2,4- (s, 1 H) 8.12 (d, 1 H) O
dione trifluoroacetate | 7.96—7.93 (m, 2 H) 7.64 HJ\@fﬁ

Q ~7.61 (m, 1 H) P
g S N
O)IS N

78 (5Z)-5-(1H-indol-5- 12.43 (brs, L H) 11.44 245 | 1H-indole-5-
ylmethylene)-1,3- (brs, 1 H) 7.85(d, 1 H) carbaldehyde
thiazolidine-2,4- 7.53-7.51(m, 2 H) 7.45 Commercial

dione
0

W T A\

),-—S

Iz

~744(m, 1 H)733(d, 1
H) 6.56 (s, 1 H)

I.
o
IZ -

63



WO 2010/001169 PCT/GB2009/050773

79 (57Z)-5-(1H-indol-6- 12,47 (brs, 1 H) 11.48 245 | 1H-indole-6-
ylmethylene)-1,3- (brs, 1 H)7.90 (s, 1 H) carbaldehyde
thiazolidine-2 4~ 7.69-7.66 (m,2 H)7.55 Commercial
dione trifluoroacetate | —7.52 (m, 1 H)7.23(d, 1 O H

Q H H) 6.51 (s, 1 H) H N
=~ Vs
HN)/S p
0

80 (57)-5-(1H- 12,02 (brs, 1 H) 8.49 (d, 246 | 1H-pyrrolo[2,3-
pyrrolo[2,3- 1H)8.15(d,1H)7.92 b]pyridine-5-
b]pyridin-5- (s, 1 H)7.58 (t, 1 H) 6.59 carbaldehyde
ylmethylene)-1,3- (brs, 1 H) Commercial
thiazolidine-2,4-
dione
O

S
~ ]
Na
i,

81 (5Z2)-5-{2-[3- 816 (s, 1H)7.76 (s, 1 H) | 307 | 2-[3-
(dimethylamino)prop | 748 (d, 1 H) 7.34 (s, 1 (dimethylamino)propoxy
oxy]benzylidene }- Hy7.08(d, 1 H)4.11(t,2 Jbenzaldehyde
1,3-thiazolidine-2,4-d | H) 2.86 (t, 2 H) 2.53 (s, 6 Commercial
ione o H)2.10 - 1.98 (m, 2 H) 0 :

HN o N
N
Of‘\/s \ I ~
O N
82 (5Z)-5-(2-morpholin- | 7.89 (s, 1 H) 7.46 (d, 1 291 | 2-morpholin-4-

4-ylbenzylidene)-1,3-
thiazolidine-2,4-

dione
ST (‘\0
N

H) 7.45-7.41 (m, 1 H)
7.22 - 7.14 (m, 2 H) 3.80
-3.69 (m, 4 H) 2.93 -
2.82 (m, 4 H)

ylbenzaldehyde
Commercial

$
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290

83 (5Z)-5-(3-morpholin- | 12.58 (brs, 1 H) 7.74 (s, 1 3-morpholin-4-
4-ylbenzylidene)-1,3- | H)7.37(t, 1 H)7.12 (s, 1 ylbenzaldehyde
thiazolidine-2,4- H) 7.07 (dd, 1 H) 7.00 (d, Commercial
dione trifluoroacetate | 1 H) 3.79 - 3.69 (m, 4 H) 0

Negt® 3.20-3.09 (m, 4 H)
o::(s S
™
0
S
N0 r
84A (572)-5-[2-(4- 778 (s, 1H)7.46(d, 1 304 | 2-(4-methylpiperazin-1-
methylpiperazin-1- H)7.42-735(m, 1 H) :| yl)benzaldehyde
yl)benzylidene]-1,3- | 7.19-7.11 (m, 2 H) 2.94 Commercial
thiazolidine-2,4- (t, 4 H) 2.70 (brs, 4 H) Ox (\N/
dione 2.40 (s, 3 H) N
HN 0 \)
Os(s S (\N/
N
84B (Z£)-5-(3-(3-(4- 11.37 (brs, 1 H) 7.54 (s, 1 | 362 | 3-(3-(4-methylpiperazin-
methylpiperazin-1- H)7.38 (t, 1H) 7.12 (m, 2 1-
yl)propoxy)benzylide | H), 6.96 (m, 1 H) 4.58 (s, yl)propoxy)benzaldehyde
ne)thiazolidine-2,4- 3H)4.05(,2H)3.00- hydrochloride
dione 2.55(m, 10H) 1.93 (m, 2
N-¢° H) Ox
Y ol
57 =y
0NN Y
s HCl NN
84C (Z)-2-(3-((2,4- 12.62 (s, 1 H)7.73 (s, 1 279 | 2-(3-
dioxothiazolidin-5- H)7.60(s, 1 H)7.44 (¢, 1 formylphenoxy)acetamid
ylidene)methyl)pheno | H) 7.41 (s, 1 H) 7.19 (d, e
xy)acetamide 1H)7.14 (m, 1 H) 7.05 o
HN (dd, 1 H) 4.48 (5,2 H)
-y

YYQ

NH,




A\
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84D (£)-5-(3-(3- 7.30(t, 1 H)7.24 (s, 1 H) | 347 | 3-(3-(piperidin-1-
(piperidin-1- 7.08 ({m, 2 H) 6.85 (dd, 1 yl)propoxy)benzaldehyde
yl)propoxy)benzylide | H)4.01 (t,2 H) 245 (t, 2 hydrochloride
ne)thiazolidine-2,4- H)2.40 (m, 4 H) 1.88 (m,
dione 2 H) 1.50 (m, 4 H) 1.38 O
HN%MO (m, 2 H) gj\
0
ob,as
HC
N
B4E (£)-5-(3-((4- 7.59(s, 1 H)7.51 (s, 1 H) | 318 | 3-((4-methylpiperazin-1-
methylpiperazin-1- 7.46 (m, 2 H) 7.34 (m, 1 yl)methyl)benzaldehyde
yl)methyl)benzyliden | H) 3.59 (s, 2 H) 2.96 (m,
e)thiazolidine-2,4- 4 H) 2.59 (m, 4 H) 2.58 O
dione (s, 3H)
H o
=<N
D )
N
I
@
N
I
84F (Z)-N-(2- 790(d,2H)7.69(d,1 445 | N-(2-
(dimethylamino)ethyl | H) 7.65-7.49 (m, 4 H) (dimethylamino)ethyl)-
)-2'-((2,4- 7.49-7.40(m,1H) 731 2'-formyl-N-
dioxothiazolidin-5- (s, 1 H)3.24 (t,2H) 2.83 methylbiphenyl-4-
ylidene)methyl)-N- (t,2H)2.78 (s, 3H) 2.48 sulfonamide
methylbiphenyl-4- (s, 6 H) ' Method 32B
sulfonamide N
N/ I N. ,p
\ - Seq
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B4G | (5)-5-(2-(3- 348 || (5)-2-(3-
{dimethylamino)pyrr | (dimethylamino)pyrrolidi
olidin-1-yl)-5- n-1-yl)-5-
methoxybenzylidene) methoxybenzaldehyde
thiazolidine-2,4- Method 104
dione O«
H o /
N [D"'IN
o=<s \
/
DMJN\ \O
~o
84H | (8)-5-(2-(3- 12.55 (s, 1 H) 11.25 (brs, 386 (8)-2-(3-
(dimethylamino)pyrr | 1 H)7.95 (s, 1 H) 7.78 (s, (dimethylamino)pyrrolidi
olidin-1-yl)-5- 1 H) 7.60 (m, 1 H), 7.15 n-1-yl)-5-
(trifluvoromethyl)benz | (m, 1 H) 4.00 (m, 1 H) (trifluoromethyl)benzalde
ylidene)thiazolidine- | 3.65 (m, 2 H) 3.40 (m, 1 hyde
2,4-dione H) 3.32 (m, 1 H) 2.80 (s, Method 105
N0 6 H) 2.35 (m, 1 H) 2.20 O« y
= (m, 1 H) D-um\
/
|
F F
F
i
841 (5)-5-(5-chloro-2-(3- | 12.55 (s, 1 H) 7.81 (s, 352. (5)-5-chloro-2-(3-

(dimethylamino)pyrr
olidin-1-
ylbenzylidene)thiazo
lidine-2,4-dione

H 0
o=(s
DHIN\/
Cl

1H), 7.93 (m, 2H), 7.12
(m, 1H), 3.90(m, 1H),
3.45-3.30 (m, 2H), 3.29
(m, 1H), 3.15 (m, 1H),
2.80 (s, 6H), 2.35 (m,
1H), 2.20 (m, 1H)

(dimethylamino)pyrrolidi
n-1-yl)benzaldehyde
Method 106

O
N \
Cl

67
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84) (8)-5-(2-(3- 332 | (5)-2-(3-
(dimethylamino)pyrr (dimethylamino)pyrrolidi
olidin-1-yl)-4- n-1-yl)-4-
methylbenzylidene)th methylbenzaldehyde
iazolidine-2.4-dione Method 107
H o O
N = /
01(3 [\D””N\
/
O
84K ($)-5-(2-(3- 1255 (s, 1 H) 11.40 (s, 1 | 336 | (8)-2-(3-
(dimethylamino)pyrr | H) 7.80 (s, 1 H) 7.30- (dimethylamino)pyrrolidi
olidin-1-yl)-5- 7.15(m, 3H) 392 (m, 1 n-1-yl)-5-
fluorobenzylidene)thi | H) 3.45 (m, 1 H) 3.35 (m, fluorobenzaldehyde
azolidine-2,4-dione 1 H) 3.18 (m, 1 H) 3.15 Method 108
N_© (m, 1 H) 3.80 {d, 6 H) O«
o< 230 (m, 1 H), 2.20 (m, O,f,N/
S O"”N/ 1H) \
N \
F
F
84L | (5)-5-(2-(3- 332 | (5)-2-(3
(dimethylamino)pyrr (dimethylamino)pyrrolidi
olidin-1-yl)-5- n-1-yl)-5-
methylbenzylidene)th methylbenzaldehyde
iazolidine-2 4-dione Method 109

H
N (@]
o=
5 D-rllN/
\

O
N \
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84M | (5)-5-(5-bromo-2-(3- 397 | (§)-5-bromo-2-(3-
(dimethylamino)pyrr (dimethylamino)pyrrolidi
olidin-1- n-1-yl)benzaldehyde
ylbenzylidene)thiazo Method 110
lidine-2,4-dione O«
e (O
N
o=, \
/
D i N\ Br
. Br
84N ($)-5-(2-(3- 12,55 (s, 1 H) 10.34 (s, 1 | 336 | (5)-2-(3-
(dimethylamino)pyrr | H) 7.87 (d, 1H) 7.33-7.21 (dimethylamino)pyrrolidi
olidin-1-yl)-3- (m, 3 H) 393 (m, 1 H) n-1-yl)-3-
fluorobenzylidene)thi | 3.40 (m, 2 H) 3.25 (m, 1 fluorobenzaldehyde
azolidine-2,4-dione H) 3.18 (m, T H) 2.79 (s, Method 111
RY 6 H) 2.26 (m, 1H) 2.12 O« ,
o= (m, 1H) { N
/
|
F
840 (5)-5-(2-chlore-6-(3- 352 | (85)-2-chloro-6-(3-
(dimethylamino)pyrr (dimethylamino)pyrrolidi
olidin-1- n-1-yl)benzaldehyde
yl)benzylidene)thiazo Method 112
lidine-2,4-dione O
R° cl I\D i
w, -
s /
cl D N
Example 85:
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0 0

HN :H<N
A o
O:(S X >\“O H’CI S
I

Cl Cl

¥
O
pad
X
M

(3, 2)-5-(2-(3-aminopyrrolidin-1-yl)-4-chlorobenzylidene)thiazolidine-2,4-dione
hydrochloride:

A 100 mL round bottom flask was charged with a magnetic stir bar, (S,7)-tert-
butyl1-(5-chloro-2-((2,4-dioxothiazolidin-5-ylidene)methyl)phenyl)pyrrolidin-3-
ylcarbamate (Method 33) (1.300 g, 3.07 mmol), MeOH (10.22 ml), and a 1IN so!'n of
HCI in diethyl ether (2,294 ml, 46.00 mmol). The reaction mixture was allowed to stir
overnight at rt before being conc. in vacuo to afford the product as its hydrochloride salt.
This material was dissolved in DMSO and purified via reverse phase HPLC to afford
fractions that were conc. in vacuo, suspended in methanol (~ 5 mL) and IN HCI in
diethyl ether (~2 mL). This mixture was conc. in vacuo to afford (S,7)-5-(2-(3-
aminopyrrolidin-1-yl)-4-chlorobenzylidene)thiazolidine-2,4-dione hydrochloride (0.710
g, 643 %). '"H NMR (300 MHz, DMSO-D6) & ppm 12.51 (s, 1 H) 8.36 (s, 2 H) 7.85 (s, 1
H) 7.35 (d, 1 H) 6.96 (dd, 2 H) 3.90 - 3.75 (m, 1 H) 3.55- 3.47 (m, 1 H) 3.40 (dd, 1 H)
331-321 (m, 1 H)3.18 - 310 (m, 1 H} 2.29 - 2.18 (m, 1 H) 2.10 - 1.96 (m, 1 H); m/z
325,

The following examples were prepared by the procedure of Example 85, using the
appropriate starting materials. The following parent compounds obtained after
chromatography may be converted to their corresponding hydrochloride salt in a manner

similar as described in example 85, or similar procedure.
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Ex. Compound " 'HNMR m/z SM
86 (S, 7)-5-(2-(3- 12.69 (s, 1 H) 8.35 (brs, 2 | 324 | (§,Z)-tert-butyl 1-(2-
aminopyrrolidin-1- HY794 (s 1 H)7.57 (d, 1 chloro-6-((2,4-
y1)-3- H) 7.41 - 7.35 (m, 2 H) dioxothiazolidin-5-
chlorobenzylidene)thi | 3.95 - 3.88 (m, 1 H) 3.53 ylidene)methyl)phenyl)p
azolidine-2,4-dione - 326 (m, 4 H) 2.37 - yrrolidin-3-ylcarbamate
hydrochioride 2.31 (m, 1 H)2.08 - 2.01 Method 34
HNe” (m, 1 H) O=H<N 0 o §L
°=<s N 5N g
;D"'NHZ D"‘NH
al cl
87 (2)-5-(2-(piperazin-1- | 12.69 (s, 1 H) 9.32 (brs, 2 | 358 | (Z)-tert-butyl 4-(2-((2,4-
yl)-5- H)7.79 (d, 1 H) 7.71 (d, idioxothiazolidin-5-
(triflnoromethyl)benz | 2 H) 7.37 (d, 1 H) 3.23 ylidene)methyl)-4-
ylidene)thiazolidine- | (s, 8 H) (trifluoromethyl)phenyl)p
2,4-dione iperazine-1-carboxylate
hydrochloride Method 35
;(N O ;'<N ° 0
© 57 I/\NH © g NJLO
N\) N\) #\
F F
FL F e
88 (8, 2)-5-(2-(3- 12.53 (s, 1 H) 8.17 (brs, 2 | 358 [ (S,Z)-tert-butyl 1-(2-

aminopyrrolidin-1-
yl)-5-
(trifluoromethyl)benz
ylidene)thiazolidine-
2,4-dione
hydrochloride

HN
o=

8

F

F
F

H) 7.95 (s, 1 H) 7.65 (s, 1
H) 7.59 (d 1 H) 7.05 (d, 1
H) 3.90 - 3.81 (m, 1 H)
3.56 (g, 1 H) 3.47 - 3.35
(m, 2 H) 3.18 (dd, 1 H)
2.33 - 2.18 (m, 1 H) 2.09
- 1.99 (m, 1 H)

((2,4-dioxothiazolidin-5-
ylidene)methyl)-4-

| (trifluoromethyl)phenyl)p

yrrolidin-3-ylcarbamate
Method 36
HN—g”

o=X

57
(D nee
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89 (2)-5-((2-(piperazin- | 12.65 (s, 1 H) 839 (s, 1 | 291 | (Z)-tert-butyl 4-(3-((2,4-
1-ylypyridin-3- H) 8.33 (d, 1 H) 7.83 (d, dioxothiazolidin-5-
yl)methylene)thiazoli | 1 H) 7.63 (s, 1 H) 7.15 ylidene)methyl)pyridin-
dine-2.4-dione (dd, 1 H) 3.41 (brs, 4 H) 2-yl)piperazine-1-
hydrochloride 3.17 (brs, 4 H) carboxylate

=H<N Methodc;i’l
O HMN fo}
7% INH
o "(\/‘ O=<s o (\NJLO
N s | N\) 7\
N\

90 (Z)-5-((2-(4-(3- 12.60 (s, 1 H) 8.32 (d, 1| 362 | (Z)-tert-butyl 3-(4-(3-
aminopropanoyl)pipe | H) 7.82 (s, 1 H) 7.68 (s, 1 ((2,4-dioxothiazolidin-5-
razin-1-ybDpyridin-3- | H) 7.63 (brs, 2 H) 7.12 ylidene)methyl)pyridin-
yl)methylene)thiazoli | (dd, 1 H) 3.57 (d, 4 H) 2-yl)piperazin-1-yl)-3-
dine-2,4-dione 3.17 (d, 4 H) 3.00 (q, 2 oxopropylcarbamate
trifluoroacetate H)2.70 (t,2 H) Method 38

AN~ Mg 0
0=<s = (‘N’t/\wn2 0=<s RN (\NJ\/\NHBW
= I N\) e N\)
N .
91 (Z)-5-(2-(4- 9.00 (brs, 1 H) 8.67 (brs, | 401 | (Z)-tert-butyl 4-(4-(2-

(piperidine-4-
carbonyl)piperazin-1-
yl)benzylidene)thiazo
lidine-2,4-dione

N
os(S R 0 o
N

1 H)8.18 (s, 1 H) 7.57 -
7.52 (m, 1 H) 7.30 -7.16
(m, 1 H) 371 (s, 1 H)
363(s,1H)3.34 (5,3 H)
331-322(m,2H) 3.13
(s, 3H) 3.01 -2.87 (m, 5
H) 1.85-1.77 (m, 4 H)

((2,4-dioxothiazolidin-5-
ylidene)methyl)phenyl)pi
perazine-1-
carbonyl)piperidine-1-
carboxylate

Method 39

ﬁoc
HMN 0 [‘3
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92 (7)-5-(2-(4- 12.68 (s, 1 H) 8.87 (s, 1| 469 | (Z)-tert-butyl  3-(4-(2-
(piperidine-3- H) 7.78 - 7.69 (m, 3 H) ((2,4-dioxothiazolidin-5-
carbonyl)piperazin-1- | 7.32 (d, 1 H) 3.68 - 3.64 ylidene)methyl)-4-
ybh-5- (m, 8 H) 3.38 (tt, 1 H) {trifluoromethyl)phenyl)p
(trifluoromethyl)benz | 3.13 - 2.98 (m, 4 H) 1.75 iperazine-1-
ylidene)thiazolidine- | - 1.56 (m, 4 H) carbonyl)piperidine-1-
2,4-dione carboxylate
hydrochloride Method 40

5 ?H NBoc

HN HN—g?®

o=
SR (\N /o) O=<S N (\N o
S N
E.
1 F
-

93 (£)-5-(2-(4-(3- 12,67 (s 1 H) 7.93 (brs, 2 | 429 | (Z)-tert-butyl 3-(4-(2-
aminopropanoyl)pipe | H) 7.78 - 7.68 (m, 3 H) ((2,4-dioxothiazolidin-5-
razin-1-yl)-5- 732 (d, 1 H) 3.69 - 3.59 ylidene)methyl)-4-
(trifluoromethyl}benz | (m, 8§ H) 3.00 - 2.74 (m, (trifluoromethyl)phenyl)p
ylidene)thiazolidine- | 4 H) iperazin-1-yl)-3-
2,4-dione oxopropylcarbamate
hydrochloride Method 41

HNg?® Hie©
o= JO\/\ o= f
5% ,O NH, 5% OJI\/\NHBOC
oY i
94 (7)-5-(2-(4-(3- 12.53 (brs, 1 H) 8.21 (s, 1| 391 | (Z)-tert-butyl  3-(4-(2-

aminopropanoyl)pipe | H), 7.58 (brs, 3 H), 7.24 ((2,4-dioxothiazolidin-5-
razin-1-yl)-3- t, 1H)7.11 (d, 1 H) 7.00 ylidene)methyl)-6-
methoxybenzylidene) | (d, 1 H) 3.75 (s, 3 H) methoxyphenyl)piperazin
thiazolidine-2,4- 3.35 (brs, 4 H) 3.09 - -1-yD)-3-
dione hydrochloride { 2.85 (m, 4 H) 2.65 (brs, 2 oxopropylcarbamate
5 o [ H) Method 42
57 N NH_ KN
@ og(‘s S Nj\/\uiok
o N\)
o
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95 (Z)-5-(2-(4-(3- 12.69 (brs, 1 H) 8.12 (s, 1 | 395 [ (Z)-tert-butyl 3-(4-(2-
aminopropanoyl)pipe | H) 7.67 (brs, 2 H) 7.55 chloro-6-((2,4-
razin-1-yl)-3- (dd, 1 H) 7.49 - 7.40 (m, dioxothiazolidin-5-
chlorobenzylidene)thi | 1 H) 7.35 (¢, 1 H) 4.17 ylidene)methyl)phenyl)pi
azolidine-2,4-dione (brs, 1 H) 3.75 (brs, 1 H) perazin-1-yl)-3-
hydrochtoride 3.35 (brs, 3 H) 3.13 - oxopropylcarbamate
o=:(N )01\/\ 2.84 (m, 5 H) 2.74 (brs, 2 Meth%d 43
S N nH, | H HN{ o
@ ) oﬂ(s 2 (\Ni/\HJ\OJ(
Cl N\)
Cl
96 (5, 2)-5-(2-(3- 12.43 (s, 1 H) 7.94 (s, 1| 320 | ($.2)-tert-butyl 1-(2-
aminopyrrolidin-1- H) 7.86 (brs, 1 H) 7.16 (t, ((2,4-dioxothiazolidin-5-
yb)-3- 1 H) 7.05 (d, 1 H) 6.91 ylidene)methyl)-6-
methoxybenzylidene) [ (d, 1 H) 3.71 (s, 3 H) methoxyphenyl)pyrrolidi
thiazolidine-2,4- 3.30 (dd, 1 H) 3.17 - 3.08 n-3-ylcarbamate
dione hydrochloride | {m, 1 H) 3.08 - 2.91 (m, Method 44
HN—g?® 2 H) 2.23 - 2.06 (m, 2 H), HN—g®
o< 1.80- 1.75 (m, 1 H) o= Q¥
S S e
PQ'”NH?. ID""NH
o~ o
97 (Z)-5-(3-methoxy-2- | 12.45 (brs, 1 H) 8.59 320 | (Z)-tert-butyl 4-(2-((2,4-
(piperazin-1- {brs, 1 H)7.99 (s, 1 H) dioxothiazolidin-5-
yl)benzylidene)thiazo | 7.15 (t, 1 H) 7.02 (d, 1 H) ylidene)methyl)-6-
lidine-2,4-dione 6.89(d, 1 H)3.67 (5,3 methoxyphenyl)piperazin
hydrochloride H)3.17 -2.99 (m, 8 H) e-1-carboxylate
;H<N © Method 45
O HN e}
NH
N(.\ O=<S Sy (\Nkok
ol N
O/
(Z)-5-(3-chloro-2- 12.72 (brs, 1 H) 9.19 324 | (Z)-tert-butyl 4-(2-

98

(piperazin-1-
yl)benzylidene)thiazo
lidine-2,4-dione

hydrochloride
O
SN (\NH
N
cl

(brs, 1 H) 8.01 (s, 1 H)
7.57 (dd, 1 H) 7.50 - 7.40
(m, 1H)7.36(,1H)
3.60 (brs, 2 H), 3.51 -
329(m, 1 H)329-3.12
(m, 2 H) 3.06 (brs, 3 H)

chloro-6-((2,4-
dioxothiazolidin-5-
ylidene)methyl)phenyl)pi
perazine-1-carboxylate
Method 46

HN—g?®

O""(S Ni0/|<
9

Cl
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99 (Z)-5-(2-(3- 12.40 (s, 1 H) 9.25 (s, 1 364 | (Z)-tert-butyl (1-(2-((2,4-
(aminomethyl)pyrroli | H) 7.88 (s, 1 H) 6.97 (s, 1 dioxothiazolidin-5-
din-1-y1)-4.5- H)6.73 (s, 1 H)3.85 (s, 3 ylidene)methyl)-4,5-
dimethoxybenzyliden | H) 3.81 (m, 1 H) 3.74 (s, dimethoxyphenyl)pyrroli
e)thiazolidine-2,4- 3H)340-331 (m,2H) din-3-
dione hydrochloride | 3.25-3.13 {m, 2 H) 2.59 yl)methylcarbamate

(_f*NHz (t,3H)2.31 (dd, 1 H) Method 47
2.08 (d, 1 H) Q
0 N 3‘—0>4
NH
4 S o ?
of 0

100 (R,Z2)-5-(2-(3- 12.39(s, 1 H) 8.06 (s, 2 350 | (R, Z)-tert-butyl 1-(2-
aminopyrrolidin-1- H)7.89 (s, 1H) 6,96 (s, 1  {((2,4-dioxothiazolidin-5-
yl)-4,5- H) 6.65(s, 1 H)3.84 (5,4 ylidene)methyl)-4,5-
dimethoxybenzyliden | H) 3.73 (s, 3 H) 3.35 (d, dimethoxyphenyl)pyrroli
e)thiazolidine-2,4- 2H)3.20(s, 1 H) 3.07 din-3-ylcarbamate
dione hydrochloride | (d, 1 H) 2.28 (s, 1 H) Method 48

NH,
(—S 1.97 (s, 1 H) » _<o7<

o a3 e

o) N

- HN

0 o © S vl

~ Q o)

Y
101 (8, 2)-5-(2-(3- 12.39 (s, 1 H)8.08 (s, 2 350 | (5,Z)-tert-butyl 1-(2-

aminopyrrolidin-1-
)"1) "4a5'
dimethoxybenzyliden
e)thiazolidine-2,4-

dione hydrochloride
NH,

H)7.89(s,1 H)6.96 (s, 1
H) 6.65 (s, 1 H)3.84 (s, 4
H)3.73 (s,3H)3.45 -
330(m,2H)324-314
(m, 1 H) 3.12 - 3.00 (m,
1H)2.28 (s, 1 H) 1.98 (s,
1 H)

((2,4-dioxothiazolidin-5-
ylidene)methyl)-4,5-
dimethoxyphenyl)pyrroli
din-3-ylcarbamate

Method 49
a7
0
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102 (£)-5-(2-(4- 1249 (s, 1 H) 847 (s, 1 415 | (Z)-tert-butyl 3-(4-(2-
(piperidine-3- H)7.82(d, 1 H) 7.39 - ((2,4-dioxothiazolidin-5-
carbonyl)-1.4- 7.30 (m, 2 H) 7.16 (dd, 1 ylidene)methyl)phenyl)-
diazepan-1- H)7.06 (td, 1 H) 3.63 - 1,4-diazepane-1-
yDbenzylidene)thiazo | 3.54 (m, 4 H) 3.29 - 3.06 carbonyl)piperidine-1-
lidine-2.4-dione {m,9H) 1.88-1.48 (m, carboxylate
hydrochlorideo 6 H) Method 50 o

0 N ) H o] " o‘}—o
HN HN
o‘}i}f@ O)i%@

103 (2)-5-(2-(4-(5- 1257 (s, 1 H)7.90 (d, 1 403 | (Z)-tert-butyl 5-(4-(2-
aminopentanoyl)-1,4- | H)7.76 (s, 2 H) 7.47 - ((2,4-dioxothiazolidin-5-
diazepan-1- 736 (m,2H)7.22(,1 ylidene)methyl)phenyl)-
yl)benzylidene)thiazo | H) 7.12 (d, 1 H) 3.63 (d, 1,4-diazepan-1-y!)-5-
lidine-2,4-dione 4H)3.22(, 1 H)3.17 (s, oxopentylcarbamate
hydrochloride 1 H) 3.05 (s, 2 H) 2.80 (s, Method 51

Q N ) 2H) 2.41 (5, 1 H) 2.34 (s, S
(‘} 1H) 1.91(s, 1 H) 1.85 (s, Mﬁ 3?
““j\"\é 1H)1.57(d, 4 H) ] (}
0}'—S HN™ Sy N
i

104 (£)-5-(2-(4-(4- 1249 (s, 1 H)7.83(d, 1 389 | (Z)-tert-butyl 4-(4-(2-
aminobutanoyl)-1,4- | H) 7.65 (s, 2 H) 7.39 - {(2,4-dioxothiazolidin-5-
diazepan-1- 7.30 (m,2H)7.20-7.12 ylidene)methyl)phenyl)-

yl)benzylidene)thiazo
lidine-2,4-dione
hydrochloride

>
- ()

yea

NH,

(m, 1 H) 7.09 - 7.01 (m,

1 H) 3.61 - 3.50 (m, 4 H)
3.18 - 3.07 (m, 2 H) 2.98
(d, 2 H) 2.77 (ddd, 2 H)
237, 2H) 1.85- 1.66
(m, 4 H).

1,4-diazepan-1-yl)-4-
oxobutylcarbamate
Method 52

et
o ()

P28
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105 (Z)-5-(2-(4-(3- 12.50 (s, 1 H) 7.83 (s, 1 375 | (Z)-tert-butyl 3-(4-(2-
aminopropanoyl)-1,4- { H) 7.63 (s, 2 H) 7.39 - ((2,4-dioxothiazolidin-5-
diazepan-1- 7.31 (m, 2 H) 7.16 (dd, 1 ylidene)methyl)phenyl)-
yl)benzylidene)thiazo [ H) 7.10 - 7.01 (m, 1 H) 1,4-diazepan-1-yl)-3-
lidine-2,4-dione 3.64-352(m,4H)3.20 oxopropylcarbamate
hydrochlorid% -3.09 (m, 2 H) 2.97 (dt, Method 53 )4

NH, | 4 H) 2,65 (dt, 2 H) 1.87-
(NM 1.81 (m,2 H) O»J‘ﬁ& °
o N ) N
HN Nyt o ( )
o)i:r@ iy L
O)—S

106 (£)-5-(2-(1,4- 12.57 (s, 1 H)9.31 (s, 1 304 | (Z)-tert-butyl 4-(2-((2,4-
diazepan-1- H)7.91(s,1 H)7.46 - dioxothiazolidin-5-
yl)benzylidene)thiazo | 7.40 (m, 2 H) 7.26 (d, 1 : ylidene)methyl)phenyl)-
lidine-2,4-dione H)7.18-7.09 (m, 1 H) 1,4-diazepane-1-
hydrochloride 336(d,2H)327(, 4 carboxylate

H) 3.19 (dd, 2 H) 2.10 - Method 54
201 (m,2H Q
) 5.9~
o ()
HN
28

107 (Z)-5-(2-(4-(4- 12.60 (s, 1 H) 7.95 (s, 4 375 | (Z)-teri-butyl 4-(4-(2-
aminobutanoyl)pipera | H) 7.53 - 7.44 (m, 2 H) ((2,4-dioxothiazolidin-5-
zin-1- 7.26-7.17 (m, 2 H) 3.66 ylidene)methyl)phenyl)pi

yhbenzylidene)thiazo
lidine-2,4-dione
hydrochloride

01/\/\,4}42
e

HN

O),’S

-3.57 (m, S H) 2.89 (m,
4H)2.85-2.76(m, 3 H)
1.85-1.76 (m, 2 H)

perazin-1-yl)-4-
oxobutylcarbamate
Methed 55

OTV\HJ\OK
)
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108 (Z£)-5-(2-(4-(5- 12,66 (s, 1 H)8.10 (s, 2 389 | (Z)-tert-butyl 5-(4-(2-
aminopentanoyl)piper | H) 7.99 (s, 1 H) 7.52 (s, 1 ((2,4-dioxothiazolidin-5-
azin-1- H)7.51-747 (m, 1 H) ylidene}methyl)phenyl)pi
ylhbenzylidene)thiazo | 7.25 (t, 2 H) 3.67 (s, 4 H) perazin-1-yl)-5-
lidine-2,4-dione 292-281(m,6H)2.44 oxopentylcarbamate
hydrochloride {t,2H) 1.62 (5,4 H) Method 56
NH, H
OT\/\/ 0\1/\/\/”\(0\5
[ j [Nj o]
(e} N N
HNW\@ H %
s s
r s
109 (Z)-5-(2-(4-(4- 12.57 (brs, 1 H) 9.70 492 | (Z)-tert-butyl 4-(4-(4-(2-
(piperazin-1- (brs, 1 H) 7.94 (s, 1 H) ((2,4-dioxothiazolidin-5-
ylmethyl)benzoyl)pip | 7.75 (d, 2 H) 7.52 (m, 2 ylidene)methyl)phenyl)pi
erazin-1- H)7.49-7.41 (m, 2 H) perazine-1-
ylbenzylidene)thiazo | 7.21 (t, 2 H) 4.45 (brs, 2 carbonyl)benzyl)piperazi
lidine-2,4-dione H) 3.81 (brs, 2 H)3.54 - ne-1-carboxylate
hydrochloride 3.35 (m, 8 H) 3.27 (brs, 2 Method 57
%/O’*NONH H) 2.89 (brs, 4 H) 0\(@”0 .
N N o
CJ .0 T
oY ) ’H”\@
r I
110 (£)-5-(2-(4-(3- 12.56 (s, 1 H) 8.18 (brs, 2 | 423 | (Z)-tert-butyl 3-(4-(2-
(aminomethyl)benzoy { H) 7.95 (s, 1 H) 7.64 - ((2,4-dioxothiazolidin-5-

Dpiperazin-1-
yl)benzylidene)thiazo
lidine-2.4-dione
hydrochloride

s
L]

o

N

HN

Y

7.38 (m, 6 H)7.36-7.11
(m, 2 H) 4.19 - 4.02 (m,

2 H) 3.82 (brs, 2 H) 3.52
(brs, 2 H) 2.92 (brs, 4 H)

ylidene)methyl)phenyl)pi
perazine-1-
carbonyl)benzylcarbamat
e

Method 58

0. 0
X

<y

N

(]

N
HNE’%;\O

0]
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111 (Z2)-5-(2-(3-(2- 12.38 (s, 1 HY9.99 (s, 1 393 | (Z)-tert-butyl 2-(1-(2-
aminoethylamino)pyr | H) 8.44 (s, 2 H) 7.86 (s, 1 ((2,4-dioxothiazolidin-5-
rolidin-1-y1)-4,5- HY6.96 (s, 1 H)6.76 (s, 1 ylidene)methyl)-4,5-
dimethoxybenzyliden | H) 3.93 (s, 1 H) 3.84 (s, 3 dimethoxyphenyl)pyrroli
e)thiazolidine-2,4- H)3.73 (s, 3H)3.45 - din-3-
dione hydrochloride |3.33 (m,2 H)3.28 - 3.16 ylamino)ethylcarbamate

in—" NP2 | (m 6 H)2.32 (s, 1 H) Method 59
'® 2.15 (s, 1 H) W
Q
§ \ IN>=o
H HN—" &
}mo/ (—S
0 Q N
Hum
v
s Yo

112 (Z)-5-(2-(4-(2- 1270 (s, 1H) 1143 (5, 1 | 333 | (Z)-tert-butyl 2-(4-(2- ‘.
aminoethyl)piperazin | H) 8.38 (s, 3 H) 7.86 (s, 1 ((2,4-dioxothiazolidin-5-
-1- H)7.49 (m, 2 H} 7.25 (m, - ylidene)methyl)phenyl)pi

yl)benzylidene)thiazo | 2 H) 3.67 (m, 2 H) 3.42 - perazin-1-
lidine-2,4-dione 3.30(m,8 H) yDethylcarbamate
hydrochloride Method 60
NH, o
>LOJLNH
. )
P ®
HN}\(\@ 0 N
)——S
e} HN)’S
o)

79
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113 (£)-5-(4,5- 12,39 (s, 1 H) 9.93 (brs, 1 | 407 | (Z)-tert-butyl 2-(1-(2-
dimethoxy-2-(3-(2- H)9.42 (brs, 1 H) 7.87 ((2,4-dioxothiazolidin-5-
(methylamino)ethyla | (s, 1 H) 6.98 (s, 1 H) 6.77 ylidene)methyl)-4,5-
mino)pyrrolidin-1- (s, 1 H)4.00 - 3.91 (m, 1 dimethoxyphenyl)pyrroli
yl)benzylidene)thiazo | HY 3.85 (s, 3 H) 3.74 (5, 3 din-3-
lidine-2,4-dione H)3.44-3.16 (m, 8 H) ylamino}ethyl(methyl)car
hydrochloride 2.62 (s, 3 H) 2.40 - 2.31 bamate
HNfH/ (m, 1 H) 2,20 - 2.14 (m, Method 61
3™ “
o
e N N)*o
A & HN— \
re N 3
O _0 o N
HN}»:/\Q
-
o] o ©
Pl
114 (Z£)-5-(2-(4-(2- 1262 (s, 1 H)11.28 (5, 1 | 347 | (Z)-tert-butyl 2-(4-(2-
(methylamino)ethyl)p [ H) 9.28 (s, 1 H) 7.87 (s, 1 ((2,4-dioxothiazolidin-5-
iperazin-1- H)750(t, 1 H)7.26 (t, 1 ylidene)methyl)phenyl)pi
ylDbenzylidene)thiazo | H) 3.71 (m, 4 H) 3.57 (m, perazin-1-
lidine-2,4-dione 2H)3.45(m,2H)3.26 yl}ethyl{methyl)carbamat
hydrochloride {m,4H)2.62(s,3H) e
Hr\g Method 62
® e
0O N N
Lene _
0
bas
115 (52)-5-(2-piperazin- 12.61 (s, 1H)9.21 (s, 1 290 tert-buty] -4-{2-[(Z)-(2,4-

1-ylbenzylidene)-1,3-
thiazolidine-2,4-
dione hydrochloride

o= I "

H)7.86(s, 1 H) 749 (t, 2
H) 7.24 (t, 2 H), 3.25 (s,
4 H)3.12 (s,4 H)

dioxo-1,3- thlazohdm 5-
ylidene)methyl]phenyl}p
iperazine-1-carboxylate
Example 58

==H<NS \c\) Nj])\O
pois
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116 5-(2-(4-(piperidine-3- | 12.60 (s, 1 H) 9.10 (s, 1 401 | tert-butyl  3-(4-(2-((2,4-
carbonyl)piperazin-1- | H) 8.90 (s, 1 H) 7.94 (s, 1 dioxothiazolidin-5-
ylbenzylidene)thiazo | H) 7.51 - 7.43 (m, 1 H) ylidene)methyl)phenyl)pi
lidine-2,4-dione 721(,2H)5.14(m, 4 perazine-1-
hydrochloride H) 3.67 (m, 3 H) 3.17 (m, carbonyl)piperidine-1-
2H)291-2.88 (m,4H) carboxylate
OYQ“” 1.86 (s, 1 H) 1.81- 1,71 Method 63
N (m,2H)1.57(d, 1 H)
Q iy
. ¢ F
s
o H T
P
117 (57)-5-{2-[4- 12.59 (s, 1 H) 9.15 (s, 1 373 | tert-butyl 3-(4-(2-((2,4-
(azetidin-3- H)8.86 (s, 1 H)7.93 (s, 1 dioxothiazolidin-5-
ylcarbonyl)piperazin- | H) 7.47 (ddd, 2 H) 7.25 - ylidene)methyl)phenyl)pi
1-yl]benzylidene}- 7.16 (m, 1 H)4,15-4.05 perazine-1-
1,3-thiazolidine-2,4- | (m, 4 H) 4.01 - 3.91 (m, ; carbonyl)azetidine-1-
dione hydrochloride | 1H)3.71 (m, 2 H) 3.42 carboxylate
b © o (s,2H)2.89 (d, 4 H) Method 64
© 87 N)%\ H o o)
\) NH OJ
§ s PI(\NJKC\NYO
118 (52)-5-[2-(3- 12.38 (s, 1 H) 8.34 (5,2 351 | tert-butyl 1-(2-((2,4-
aminopyrrolidin-1- H)7.90 (s, 1 H)6.96 (s, 1 '| dioxothiazolidin-5-
yl)-4,5- H) 6.68 (s, 1 H) 3.89 - ylidene)methyl)-4.,5-
dimethoxybenzyliden | 3.80 (m, 4 H) 3.73 (s, 3 dimethoxyphenyl)pyrroli
e]-1,3-thiazolidine- H)3.46-334 (m,2 H) din-3-ylcarbamate
2,4-dione 3.23-3.13 (m, 1 H) 3.10 Method 65 ®
hydrochloride (dd, 1 H) 2.28 (dd, 1 H) N _(0
2 2,01 (d, 1 H) o
o QIS Q <:S —é
=
HN
HNmO/ mo/
O /O 9] /O
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119 (R,Z)-5-amino-N-(1- | 12.24 (s, 1 H) 8.07 (d, 1 449 | (R, Z)-tert-butyl  5-(1-(2-
2-((2,4- H) 7.79 (s, 1 H) 7.60 ((2,4-dioxothiazolidin-5-
dioxothiazolidin-5- {brs,2 H) 6.88 (5, 1 H) ylidene)methyl)-4.,5-
ylidene)methyl)-4,5- 1 6.55(s, 1 H)4.22(d, 1 dimethoxyphenyl)pyrroli
dimethoxyphenyl)pyr | H) 3.76 (s, 3 H) 3.65 (s, 3 din-3-ylamino)-3-
rolidin-3- H)3.30-3.15(m, 2 H) oxopentylcarbamate
yl)pentanamide 3.15-2.98(m, 1 H)2.86 Method 66 -é
hydrochloride : (dd, 1 H)2.70 (d, 2 H} H_°

M | 2.17-1.92 (m, 3 H) 1.76 ™ !
w{of (brs, 1 H) 1.52 - 1.25 (m, otk
. 4 %
Hi
5 -
HN), O/ :}’ 14 o
Q o

120 (8,7Z)-5-amino-N-(1- | 12.24 (s, 1 H) 8.07 (4, 1 449 | (5,Z)-tert-butyl  5-(1-(2-
2-((2,4- H) 7.79 (s, 1 H) 7.60 ((2,4-dioxothiazolidin-5-
dioxothiazolidin-5- (brs,2 H)6.88 (s, 1 H) ylidene)methyl)-4,5-
ylidene)methyl)-4,5- {6.55(s,1 H)4.22(d, 1 dimethoxyphenyl)pyrroli
dimethoxyphenylpyr | H) 3.76 (s, 3 H) 3.65 (s, 3 din-3-ylamino)-5-
rolidin-3- H)3.30-3.15(m,2 H) oxopentylcarbamate
yl)pentanamide 3.15-298(m, 1 H)2.86 Method 67
hydrochloride (dd, 1 H) 2.70 (d, 2 H) RS

" | 2.17-1.92 (m, 3 H) 1.76 eal
HM{JJ (brs, 1 H) 1.52 - 1.25 (m, 3
(3 ° 4 H) g
H
5
HN;%S/\Q‘O’ mo/
° oy
121 (S, 7)-5-(2-(3-(3- 12.50 (s, 1 H) 9.78 (s, 1 407 | (S,Z)-tert-butyl  3-(1-(2-

aminopropylamino)p
yrrolidin-1-yl)-4,5-
dimethoxybenzyliden
e)thiazolidine-2 4-

H)7.92 (s, 1 H) 7.05 (s, 1
H)6.85 (5,1 H) 4,21 -
411 (m,1H)393,3
H)3.83(s,3H)3.42-

((2,4-dioxothiazolidin-5-
ylidene)methyl)-4,5-
dimethoxyphenyl)pyrroli
din-3-

dione hydrochloride | 3.25 (m, 8 H)2.45 (m, 1 ylamino)propylcarbamate
e | H) 2.20 (m, 1 H) 1.32 (m, Method 68
o ¢
0
0/
© O Q
0/
° o
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122A | (R,2)-5-(2-(3-(3- 12.44 (s, 1 H)9.78 (s, 1 407 | (R, Z)-tert-butyl 3-(1-(2-
aminopropylamino)p | H)7.92 (s, 1 H) 7.05 (s, 1 ((2,4-dioxothiazolidin-5-
yrrolidin-1-yl)-4,5- H)Y6.85(s, 1 H)4.21 - ylidene)methyl)-4,5-
dimethoxybenzyliden | 4.11 (m, 1 H}3.93 (s, 3 dimethoxyphenyl)pyrroli
e)thiazolidine-2,4- H)3.83(s,3H)3.42- din-3-
dione hydrochloride | 3.25 (m, 8 H) 2.45 (m, 1 ylamino)propylcarbamate

NHe | H) 2,20 (m, 1. thod

et : i—ﬁ 0 (m, 1 H)1.32 (m, Method 69 CHBo
¥ b
o) N
HN 0 N
0)’3 14 o~ WY
O)" o~
O

122B (R,Z)-5-(2-(3- (400 MHz, MeOD) ppm | 338 | (R,Z)-tert-butyl (1-(2-
(aminomethyl)pyrroli | 8.08 (s, 1 H) 7.49 (dd, 2 chloro-6-((2,4-
din-1-yl)-3- H)7.31(t, LH)3.56 (¢, | .dioxothiazolidin-5-
chlorobenzylidene)thi { H) 3.42 — 3.51 (m, 1 H) .ylidene)methyl)phenyl)p
azolidine-2,4-dione 3.38(td, 1 H) 3.09 - 3.15 yrrolidin-3-

HN—s® (m, 2H)2.71 -2.78 (m, yl)methylcarbamate
o= 1 H) 226 ~2.36 (m, 1 H) Method 132
{Dwy | 186-196n, 1H)131 ~
NH, | (dd, 1 H) W © 0O
cl S NH
cl

122C | (8,2)-5-(2-(3- (400 MHz, MeOD) ppm | 338 | (S,2)-tert-butyl (1-(2-
(aminomethyl)pyrroli | 8.07 (s, 1 H) 7.49 (dd, 2 chloro-6-((2.4-
din-1-yl)-3- H)7.31(, 1H)3.56(,1 dioxothiazolidin-5-

chlorobenzylidene)thi
azolidine-2,4-dione

H) 3.42-3.51 (m, 2 H)
3.38 (td, 1 H) 3.07 - 3.16

ylidene)methyl)phenyh)p
yrrolidin-3-

HN—o?® (m, 2 H) 2.67-2.79 (m, yhmethylcarbamate
o=<s . 1H)224-2.36(m, 1 H) Method 133
AQ\,N 1.90 (dd, 1 H) HN—® H J{
S N
cl IO" “;
Cl
83
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122D | (R,Z)-5-(2-(3- 12.70 (s, 1 H) 8.17 (brs, 3 | 338 | (R, Z)-tert-butyl 1-(2-
aminopiperidin-1-yl)- | H) 8.01 (s, 1 H) 7.52 (4, chloro-6-((2,4-
3- 1 H) 7.41-7.31 (m, 2 H) dioxothiazolidin-5-
chlorobenzylidene)thi | 3.40-3.10 (m, 4 H) 2.84- ylidene)methyl)phenyl)pi
azolidine-2,4-dione 2.81 (m, 1 H) 2.12-2.10 peridin-3-ylcarbamate
hydrochloride (m, 1 H) 1.80-1.58 (m, 3 Method 134
HN e H) HN o
a0 hovel
N
NH N NHBoc
¢l cl
122E | (R,2)-5-(2-(3- 12.60 (s, 1 H) 8.12 (brs, 4 | 334 | (R, Z)-tert-butyl 1-(2-
aminopiperidin-1-yl)- | H) 7.28-7.02 (m, 3 H) ((2,4-dioxothiazolidin-5-
3- 382 (s, 3 H) 3.18-2.87 ylidene)methyl)-6-
methoxybenzylidene) | (m, 5 H) 2.10-2.07 (m, 1 methoxyphenyl)piperidin
thiazolidine-2 4- H) 1.75-1.38 (m, 3 H) -3-ylcarbamate
dione hydrochloride Method 135
HN—?” HN—g®
BoUs! Bo Vs
N
NH N NHBoc¢
o” -
122F | (R, Z)-5-(2~(3- 12,70 (s, 1 H) 8.15 (brs, 3| 383 { (R,Z)-tert-butyl 1-(2-
aminopiperidin-1-yl)- | H) 8.01 (s, 1 H) 7.74- bromo-6-((2,4-
3- 7.69 (m, 1 H) 746 (d, 1 dioxothiazolidin-5-
bromobenzylidene)thi | H) 7.26 (t, 1 H) 3.27-2.99 ylidene)methyl)phenyl)pi
azolidine-2 4-dione (m, 4 H) 2.82-2.80 (m, 1 peridin-3-ylcarbamate
hydrochloride H)} 2.12-2.10 (m, 1 H) Method 136
HN—g?® 1.76-1.40 (m, 3 H) HN—i®
o) BoUs!
N
NHz N NHBogc
Br Br
122G | (R, 2)-5-(2-(3- 12.67 (brs, 1 H) 830| 324 | (R Z)-tert-butyl 1-(2-
aminopyrrolidin-1- (brs, 3 H) 7.93 (s, 1 H) chloro-6-((2,4-
yl)-3- 7.55 (d, 1 H) 7.41-7.31 dioxothiazolidin-5-
chlorobenzylidene)thi | (m, 2 H) 3.87 (brs, 1 H) ylidene)methyl)phenyl)p
azolidine-2,4-dione 3.50-3.27 (m, 4 H) 2.40- yrrolidin-3-ylcarbamate
hydrochloride 2.28 (m, 1 H) 2.08-1.95 Method 137
;<N (m, 1 H) HN—°
SN 5
D‘ NHz D—NHBOC
Cl ol
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122H | (S,2)-5-(2-(3- 12.68 (brs, 1 H) 831 ]| 370 | (S,Z)-tert-butyi i-(2-
aminopyrrolidin-1- (brs, 3 H) 7.90 (s, 1 H) bromo-6-((2,4-
yD)-3- 775 (d, 1 H) 746 (d, 1 dioxothiazolidin-5-
bromobenzylidene)thi | H) 7.29 (t, 1 H) 3.75 (brs, 'ylidene)methyl)phenyl)p
azolidine-2,4-dione 1 H) 3.55 (t, 1 H) 3.38- yrrolidin-3-ylcarbamate
hydrochloride 325 (m, 3 H) 2.40-2.32 Method 138
HN—g?® (m, 1 H) 2.12-2.02 (m, 1 HN?®
o< H) o=
2 SRy
D"'NHg D'”NHBoc
Br By
1221 (R,Z)-5-(2-(3- 12.58 (s, 1 H) 8.13-8.09 | 348 | (R, Z)-tert-buty! 1-(2-
aminopiperidin-1-yl)- | (m, 4 H) 7.26-7.24 (m, 1 ({(2,4-dioxothiazolidin-5-
3- H) 7.16-7.14 (m, 1 H) ylidene)methyl)-6-
ethoxybenzylidene)th | 7.03-7.01 (m, 1 H) 4.07 ethoxyphenyl)piperidin-
iazolidine-2,4-dione | (g, 2 H) 3.78-3.67 (m, 2 3-ylcarbamate
hydrochloride H) 3.22-3.07 (m, 3 H) Method 139
HN 2.10-2.07 (m, 1 H) 1.76- HN—
o= 1.55 (m, 3 H) 138 (¢, 3 0=
S Q H) 57
" NHz N NHBoc
O/\ 0/\
122] (R.Z)-tert-butyl 1-(2- | 12.60 (s, 1 H) 8.18 (brs, 3 | 376 | (R,Z)-tert-butyl 1-(2-

(2.4-
dioxothiazolidin-5-
ylidene)methyl)-6-
isobutoxyphenyl)pipe
ridin-3-ylcarbamate
hydrochloride

HN o
o=
DYPS!
N NH,
O/Y

H)8.15 (s, 1 H) 7.26 (¢, 1
H) 7.15 (d, 1 H) 7.02 (d,
1 H) 3.84-3.74 (m, 2 H)
3.20-3.02 (m, 4 H) 2.74
(@ 1 H) 2.14-2.07 (m, 2
H) 1.73-1.21 (m, 3 H)
1.03 (d, 6 H)

((2,4-dioxothiazolidin-5-
ylidene)methyl)-6-
isobutoxyphenyl)piperidi
n-3-ylcarbamate

Method 140

HN—®

O
S Bt
N NHBoc
‘ O/W/
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122K [ (R Z)-5-(2-(3- 12.60 (s, 1 H) 8.14 (brs, 4 | 416 | (R, Z)-tert-butyl 1-(2-
aminopiperidin-1-yl)- { H) 7.25(t, LH)7.14 (d, 1 (cyclohexylmethoxy)-6-
3- H) 700 (d, 1 H) 3.82 ((2,4-dioxothiazolidin-5-
(cyclohexylmethoxy) | (brs, 2 H) 3.29-3.00 (m, 4 ylidene)methyl)phenyl)pi
benzylidene)thiazolid | H) 2.75-2.72 (m, 1 H) peridin-3-ylcarbamate
ine-2,4-dione 2.12-2.10 (m, 1 H) 1.86- Method 141
hydrochloride 150 (m, 8 H) 1.35-1.03 HN—F°
HNwg?® (m, 6 H) o=
= T
ST N
N NHBoc
NH,
e
o)
1221 | (R,Z)-5-(2-(3- 402 | (R,Z)-tert-butyl 1-(2-
aminopiperidin-1-yl)- {cyclohexyloxy)-6-({2.4-
3- dioxothiazolidin-35-
(cyclohexyloxy)benz ylidene)methyl)phenyl)pi
ylidene)thiazolidine- peridin-3-ylcarbamate
2,4-dione Method 142
hydrochloride HNw®
HN o=,
= PESt
S =y N
Q NHBoc
NH,
o]
6
122M | (£)-(£)-5-(2-3-amino- | 12.68 (s, 1 H) 8.01 (brs, 4 | 354 | (+)-fert-butyl-1-(2-

4-hydroxypiperidin-

1-y1)-3-

chlorobenzylidene)thi
azolidine-2,4-dione

hydrochloride
HN—°

N NHZ

Cl

H) 7.53 (d, 1 H) 7.44-
742 (m, 1 HY 735 (t, 1
H) 5.72-570 (m, 1 H)
3.32-3.22 (m, 2 H) 3.20-
3.11 (m, 3 H) 1.96-1.94
(m, 1 H) 1.40-1.37 (m, 1
H)

chloro-6-({Z)-(2,4-
dioxothiazolidin-5-
ylidene)methyl)phenyl)-
4-hydroxypiperidin-3-
ylcarbamate

Method 143

HN 0
(:J:O
N .J\ k
N
N (o)
Cl

C)_'—J\s AN
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122N | (Z)-5-(3-chloro-2- 12.73 (brs, 1 H), 9.18 | 338 [ (Z)-tert-butyl 4-(2-
(1,4-diazepan-1- (brs, 2 H), 8.04 (s, 1 H), chloro-6-((2,4-
yl)benzylidene)thiazo | 7.62 (d, 1 H), 7.41 (dt, 2 dioxothiazolidin-5-
lidine-2,4-dione H), 3.65 (brs, 1 H), 3.34 - ‘ylidene)methyl)phenyl)-
hydrochloride 3.30 (m, 5 H), 3.04 (brs, 1,4-diazepane-1-

( NH 2 H), 2.14 (brs, 2 H) carboxylate
J ‘Method 144
0 N o
HNM@CI i ,\?_ .
- - OF
0
| o N
cl
J

1220 | (R,Z)-5-(2-(3- 12.61 (brs, 1 H) 8.33 362 | (R,Z)-tert-butyl 1-(2-
aminopiperidin-1-yI)- | (brs, 3 H) 8.15 (brs, 1 H) ((2,4-dioxothiazolidin-5-
3- 7.34-7.09 {m, 2 H) 6.99 ylidene)methyl)-6-
isopropoxybenzylide | (d, 1 H) 4.67 (ddd 1 H) isopropoxyphenyl)piperi
ne)thiazolidine-2,4- 3.28 (brs, 1 H) 3.07 (brs, din-3-ylcarbamate
dione hydrochloride | 3 H) 2.70 (brs, 1 H) 2.12 ‘Method 145

NH, (brs, 1 H) 1.73 (brs, 1 H) N o
(j‘ 1.57 (brs, 1 H) 1.51 - ’ (j‘ YK
%OY 1.21 (m, 7 H) N
0
HN
Y-S HN;&:K\Cr T
© 0

122P | (§5,2)-5-(2-(3- 12.58 {brs, 1 H) 8.52 348 | (§,2)-terr-butyl 1-(2-
aminopyrrolidin-1- {(brs, 3 H) 8.08 (s, 1 H) ((2,4-dioxothiazolidin-5-
yD)-3- 7.39-7.10 (m, 2 H) 6.99 ylidene)methyl)-6-
isopropoxybenzylide | (d, 1H)4.70(d, 1 H) -isopropoxyphenyl)pyrroli

ne)thiazolidine-2,4-
dione hydrochloride

\\NHz
R
)H/\@/o
HN},—S \1/
o

3.78 (brs, 1 H) 3.52-3.33
(m, 1 H)3.33-3.03 (m,
3 H) 2.28 (brs, 1 H) 2.00
d,1H)1.32(d, 6 H)

"din-3-ylcarbamate

Method 146
H O

\\‘-{
<

m
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122Q

(5,2)-5-(2-(3-
aminopyrrolidin-1-
yD)-3-
ethoxybenzylidene)th
iazolidine-2,4-dione
hydrochloride

‘\NHE

=

O N

W T
S
'S

12.58 (brs, 1 H) 8.48
(brs, 3 H) 8.09 (s, 1 H)
726 (t, 1 H)7.16 (d, 1 H)
7.02(d, 1 H)4.09 (g, 2
H) 3.80 (d, 1 H) 3.47 (dd,
1H)3.28 (m, 1 H) 3.21
(dd, 1 H)2.29 (d, 1 H)
201 (dd, 1 H)1.40(,3
H)

334 | (§,2)-tert-butyl 1-(2-
((2,4-dioxothiazolidin-5-
ylidene)methyl)-6-
ethoxyphenyl)pyrrolidin-
3-ylcarbamate

Method 147
._‘,NH Boc

SO

o

122R | (R, Z)-5-(2-(3-(4- 9.62 (brs, 1 H) 8.46 (brs, | 457 | (R, Z)-tert-butyl 4-((1-(2-
{aminomethyl)benzyl | 3 H) 7.66-7.49 (m, 5 H) chloro-6-((2,4-
amino)piperidin-1- 7.47-7.34 (m, 2 H) 4.26- dioxothiazolidin-5-
yl)-3- 412 (m, 2 H) 4.09-3.94 vlidene)methyl)phenyl)pi
chlorobenzylidene)thi | (m, 2 H) 3.42-3.25 (m, 4 peridin-3-
azolidine-2.4-dione H) 2.83 (brs, 1 H) 2.36 ylamino)methyl)benzylca
hydrochloride (s, 1 H) 1.85 (m, 1 H) rbamate
. jjél(l 1.62(d,2 H) Example 167

5% [ =(NH =}
B ﬁ“@vnf\|<

12258 | (R.Z2)-5-(3-chloro-2- 112,68 (brs, 1 H) 9.68|395 | (R Z)-tert-butyl 2-(1-(2-

(3-(2-
(methylamino)ethyla
mino)piperidin-1-
yl)benzylidene)thiazo
Hdine-2,4-dione
hydrochloride

H 0o
ot
DYSPY
N N~ANH
H
Cl

(brs, 2 H) 9.21 (brs, 2 H)
8.05 (s, 1 H) 7.56 (d, 1
H) 7.50-7.42 (m, 1 H)
737 (t, 1 H) 3.75-3.65
(m, 5 H) 3.63-3.57 (m, 2
H) 3.16 d, 1 H) 2.82
(brs, 1 H) 2.60 (brs, 3 H)
2.37-2.28 (m, 1 H) 1.80
d, 1 H) 165 (m, 1H)
1.54 (brs, 1 H)

chloro-6-({2,4-
dioxothiazolidin-5-
ylidene)methyl)phenyl)pi
peridin-3-
ylamine)ethyl(methyl)car
bamate

Example 168

H o
o X .
|
N QNN:{})’OK
]
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methylpiperidin-1-
yl)-3-
chlorobenzylidene)thi
azolidine-2.4-dione

hydrochloride
o
N
o<
"ML
N NH,
cl

H

N
io:.'-(
I s

WO 2010/001169 PCT/GB2009/650773
122T | (£)-5-(2-((35,48)-3- | 12.68 (brs, 1 H) 8.50| 339 | tert-butyl (35,45)-1-(2-
amino-4- (brs, 3 H) 8.10-7.81 (m, 1 chloro-6-((Z)-(2,4-
hydroxypyrrolidin-1- | H) 7.58 (dd, 1 H) 7.51- dioxothiazolidin-5-
y)-3- 7.27 (m, 2 H) 4.56-4.28 ylidene)methyl)phenyl)-
chlorobenzylidene)thi | (m, 1 H) 3.84 (brs, 1 H) 4-hydroxypyrrolidin-3-
azolidine-2,4-dione 3.66-3.40 (m, 4 H) 3.39- ylcarbamate
hydrochloride 323(m, 1 H) Method 151
N O H o
N
O’=‘< SQH o=( QH
s . 5 £
Nes/NH, ,D—NHBoc
cl
cl
1220 | (£)-5-(3-chloro-2-(4- | 12.69 (brs, 1 H) 8.63| 365 | (Z)-tert-butyl 1-(2-
methyl-3- (brs, 2 H) 8.02 (s, 1 H) chloro-6-((2,4-
(methylamino)piperid | 7.57 (d, 1 H) 7.47-7.31 dioxothiazolidin-5-
in-1- (m, 2 H) 3.58 (m, 1 H) ylidene)methyl)phenyl)-
yDbenzylidene)thiazo | 3.07 (m, 1 H) 2.67 (brs, 1 4-methylpiperidin-3-
lidine-2,4-dione H) 2.58 (brs, 3 H) 2.40 'yl(methyl)carbamate
hydrochloride (m, 1 H) 1.87 (m, 1 H) Method 152
Y 1.68 (m, 1 H) 1.29 (m, 1 H°
o= H) 1.07 (d, 3 H) 0.87 (d, o=
LG, [T oUedy
N riJH N NTo
o] o]
122V | (£)-5-(2-(3-amino-4- 351 | (Z)-tert-butyl 1-(2-

chloro-6-((2,4-
dioxothiazolidin-5-

‘ylidene)methyl)phenyl)-

4-methylpiperidin-3-
yicarbamate

Method 153
o

ALk

89




WO 2010/001169

(5)

PCT/GB2009/050773

122W

(R,Z)-5-(2-(3-
aminopiperidin-1-
ylYbenzylidene)thiazo
lidine-2,4-dione

12.58 (s, 1 H), 8.44 (brs,
3 H) 7.89 (s, 1 H) 7.54-
734 (m, 2 H) 7.27-7.05
(m, 2 H) 326 (d, 2 H)

304

(R,Z)-tert-butyl 1-(2-
((2,4-dioxcothiazolidin-5-

ylidene)methyl)phenyl)pi
peridin-3-ylcarbamate

hydrochloride 294 (d, 1 H), 2.87-2.61 Method 154
U”“z (m, 2 H) 2.05 (brs, 1 H) GNHBOC
1.85 {brs, 1 H) 1.75-1.47
o) N (m, 2 H) 0 N
HN HN
0 e e
0 o]
122X 1 (5,2)-5-(2-(3- 12.49 (s, 1 H) 8.50 (brs, 3 | 290 | (S,2)-tert-butyl 1-(2-
aminopyrrolidin-1- H) 791 (s, 1 H) 7.44- ((2,4-dioxothiazolidin-5-
yhbenzylidene)thiazo | 7.22 (m, 2 H) 7.07-6.79 ylidene)methyl)phenyl)p
lidine-2,4-dione (m, 2 H) 383 (d, 1 H) yrrolidin-3-ylcarbamate
hydrochloride 3.51-3.29 (m, 2 H) 3.28- Method 155
ON“B 3.17 (m, 2 H) 2.27 (dd, 1 NHBoc
| ) H), 2.11-1.94 (m, 1 H) ] [N)
o
HNm HN%
) r
122Y | (R, Z2)-5-(2-(3- 12.57 (brs, 1 H) 8.03|402 | (R Z)-tert-butyl 1-(2-
aminopiperidin-1-yl)- | (brs, 1 H) 7.90 (brs, 3 H) ({2,4-dioxothiazolidin-5-
3-(2,2,2- 7.36-7.13 (m, 2 H) 7.07 ylidene)methyl)-6-(2,2,2-
trifluoroethoxy)benzy | (d, 1 H) 4.85-4.55 (m, 2 trifluoroethoxy)phenyl)pi
lidene)thiazolidine- H) 2.98 (brs, 4 H) 2.74 peridin-3-ylcarbamate
2,4-dione (brs, 1 H) 2.02 (d, 1 H) Method 156
hydrochloride 1.69 (d, 1 H) 1.54 (d, 1 UNHB“
Oz”“z H) 1.30 (brs, 1 H) o N .
o N F i HNW\@,O\/QE
HNV\@O\/QF s
ye ¢
Q
1227 | (85,2)-5-(2-(3- 12.52 (brs, 1 H) 8.21- | 388 | (S,2)-tert-butyl 1-(2-
aminopyrrolidin-1- 7.91 (m, 4 H) 7.34-7.14 {(2,4-dioxothiazolidin-5-
y1)-3-(2,2,2- (m, 2 H) 707 (d, 1 H) ylidene)methyl)-6-(2,2,2-
triflucroethoxy)benzy | 4.88-4.72 (m, 2 H) 3.74 trifluoroethoxy)phenyl)p
lidene)thiazolidine- (d, 1 H) 340 (dd, 1 H) yrrolidin-3-ylcarbamate
2.4-dione 3.22 (td, 1 H) 3.18-3.10 Method 157
hydrochloride (m, 1 H) 3.06 (dd, 1 H) NHBoc
NH; 2.30-2.10 (m, 1 H) 1.90 S
S FUSous
HN%O\/EF )—S
- °
Q
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378

122AA | (R,Z2)-5-(2-(3- 12.67 (brs, 1 H) 8.30 (R, Z)-tert-butyl 1-(2-
aminopiperidin-1-yl)- | (brs, 3 H) 8.20 (brs, 1 H) {(2,4-dioxothiazolidin-5-
3-(2- 7.33 (brs, 1 H) 7.25 (brs, ylidene)methyl)-6-(2-
methoxyethoxy)benz | 1 H) 7.10 (d, 1 H) 4.68 methoxyethoxy)phenyl)p
ylidene)thiazolidine- | (brs, 3 H) 4.22 (t, 2 H) iperidin-3-ylcarbamate
2,4-dione 3.91-3.65 (m, 2 H) 3.42 Method 158
hydrochloride (s, 3 H) 3.29 (brs, 1 H) H oo
P 2.80 (brs, 1 H) 2.18 (brs, SRe
N 1 H) 1.81 (brs, 1 H) 1.68 ” o
HNwowo’ {(brs, 1 H) 1.48 (brs, 1 H) H,ﬁ\f’\@/ ~No”
r ¥
122AB | (§5,2)-5-(2-(3- 12.58 (brs, 1 H) 8.42| 364 | (S,2)-tert-butyl 1-(2-
aminopyrrolidin-1- (brs, 3 H) 8.10 (s, 1 H) ((2,4-dioxothiazolidin-5-
yD)-3-(2- 728 (&, 1 H) 7.23-7.11 ylidene)methyl)-6-(2- :
methoxyethoxy)benz | (m, 1 H) 7.04 (d, 1 H) methoxyethoxy)phenyl)p '
ylidene)thiazolidine- | 4.27-3.97 (m, 2 H) 3.85 yrrolidin-3-ylcarbamate
2,4-dione (d, 1H)3.78-3.63 (m, 2 Method 159
hydrochloride H) 3.49 (dd, 1 H) 3.34 (s, y OJV
NH, 3 H) 3.27 (td, 1 H) 3.22- N~
(> 3.06 (m, 2 H) 2.30 (dd, 1 (3 °
wo\/\o, H) 2.02 (dd, 1 H) wo‘\/\{
HN HN
)»s )fs
o a
122AC | (RZ)-5-(2-(3- 12.37 (brs, 1 H) 8.00| 388 [ (R Z)-tert-butyl 1-(2-

aminopiperidin-1-yl)-
3.
(cyclopentyloxy)benz
ylidene)thiazolidine-
2,4-dione
hydrochloride

(brs, 3H) 793 (5, 1 H)
702 (d, 1 H) 691 d, 1
H) 6.77 (d, 1 H) 3.02-
291 (m, 1 H)2.82 (d, 3
H) 2.48 (brs, 1 H) 1.89-
1.40 (m, 12 H) 1.16 (brs,
1 H)

(cyclopentyloxy)-6-((2,4-
dioxothiazolidin-5-
ylidene)methyl)phenyl)pi
peridin-3-ylcarbamate
Method 160

rYF
OO

O
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122AD

(R,Z)-5-(2-(3-
aminopiperidin-1-yl)-
3-

1260 (brs, 1 H) 8.14
(brs, 4 H) 7.23 (d, 1 H)
7.00 (dd, 2 H), 4.86-4.67

374

(R, Z)-tert-butyl 1-(2-
cyclobutoxy-6-((2,4-
dioxothiazolidin-5-

cyclobutoxybenzylide | (m, 1 H) 3.25 (m, 1H) ylidene)methyl)phenyl)pi
ne)thiazolidine-2,4- 3,05 (m, 2H) 2.74 (brs, 1 peridin-3-ylcarbamate
dione hydrochloride H) 2.49-235 (m, 2 H) Method 161
H, 2.21-195 (m, 3 H) 1.93- N o
Cr 176 (m, 2 H) 1.67 (td, 3 (YR
S H) 1.42 (brs, 1 H) )
O . ’
OB SIS SO
S
4] o% .
122AE | (R,Z2)-4-(3- 347 | (R, Z)-tert-butyl 1-(4-
aminopiperidin-1-yl)- carbamoyl-2-((2,4-
3-((2,4- dioxothiazolidin-5-
dioxothiazolidin-5- ylidene)methyl)phenyl)pi
ylidene)methyl)benza peridin-3-ylcarbamate
mide hydrochloride Method 162
NH;
(T
HN
0)-8
NH;
122AF | (5,2)-4-(3- 347 | (5, Z)-teri-butyl 1-(4-
aminopiperidin-1-yl)- carbamoyl-2-((2,4-
3-((2,4- dioxothiazolidin-5-
dioxothiazolidin- 5- ylidene)methyl)phenyl)pi
ylidene)methyl)benza peridin-3-ylcarbarnate
mide hydrochloride Method 163
.ﬂNHa
o]
()
HN
P

92



WO 2010/001169 PCT/GB200%/050773
122AG | (R.Z)-4-(3- 348 |'(R,Z)-4-(3-(tert-
aminopiperidin-1-yl)- butoxycarbonylamino)pi
3-((2,4- ‘peridin-1-y1)-3-((2,4-
dioxothiazolidin-5- dioxothiazolidin-5-
ylidene)methyl)benzo 'ylidene)methyl)benzoic
ic acid hydrochloride acid
NH, ‘Method 164 ]
N N
HN
- " 'y -
OH
H
122AH | (§,2)-4-(3- 333 S, 2)-4-(3-(tert-
aminopyrrolidin-1- [butox ycarbonylamino)py
y)-3-((2,4- rrolidin-1-y1)-3-((2,4-
dioxothiazolidin-5- dioxothiazolidin-3-
ylidene)methyl)benzo ylidene)methyl)benzoic
ic acid acid
<NH2 Method 165
O ~NHBac
HN A . Q
4 pa
OH '
_ H
122A1 | (R,Z)-5-((2-(3- 12,64 (brs, 1 H) 8.09| 380 |(R,Z)-tert-butyl 1-(3-
aminopiperidin-1- (brs, 3 H) 7.92 (s, 1 H) ((2,4-dioxothiazolidin-5-
yl)biphenyl-3- 7.56-7.36 (m, 4 H) 7.36 - ylidene)methyl)biphenyl-
yl)methylene)thiazoli | 7.16 (m, 4 H) 3.06 (brs, 1 2-yl)piperidin-3-
dine-2,4-dione H) 3.00 (brs, 1 H) 2.72 ylcarbamate
HN—gt© (d, 1 H) 2.35 (brs, 2 H) Method 166
o=, 2,05 (brs, 1 H) 1.58 (brs, HN~g®
QNH2 2H) 1.32-1.15 (m, 1 H) o=, o
(L 2k
H

Example 123:
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o
0 HN
o ( HaN—NH, 5

F.
F

F F
(8,2)-5-(2-(3-(3-aminopropylamino)pyrrolidin-1-yl)-5-
(trifluoromethyl)benzylidene)thiazolidine-2,4-dione hydrochloride:

A 25 mL round bottom flask was charged with a magnetic stir bar, (§,2)-5-(2-(3-
(3-(1,3-dioxoisoindolin-2-yl)propylamino)pyrrolidin-1-yI)-5-
(trifluoromethyl)benzylidene)thiazolidine-2,4-dione (Method 70) (0.271 g, 0.50 mmol),
EtOH (2.488 ml), and hydrazine (0.023 ml, 0.75 mmol). The reaction was stirred at rt for
30 min and then filtered through a bed of Celite. The filtrate was conc. in vacuo and
purified via reverse phase HPLC (MeCN/water) to afford fractions that were conc. in
vacuo, suspended in methanol (~ 5 mL) and 1N HCl in diethyl ether (~2 mL) and conc. in
vacuo to afford (8§,2)-5-(2-(3-(3-aminopropylamino)pyrrolidin-1-yl)-5-(trifluoromethyl)
benzylidene)thiazolidine-2,4-dione hydrochlride (0.071 g, 29.3 %). 'H NMR (300 MHz,
DMSO-D6) & ppm 12.52 (s, 1 H) 9.49 (s, 1 H) 8.08 (brs, 2 H) 7.93 (s, 1 H) 7.67 (s, 1 H)
7.61(d, 1 H)7.08(d,1H)3.88-3.81 (m, 1 H)3.53-3.33(m,4 H)3.08-3.05(m,2H)
292-2.89 (m,2H)233-2.19(m, 2H) 2.04 - 1.96 (m, 2 H); m/z 415.

The following examples were prepared by the procedure of Example 123, using the
appropriate starting materials. The following parent compounds obtained after
chromatography may be converted to their corresponding hydrochloride salt in a manner

similar as described in example 123.

94



WO 2810/001169 PCT/GB2009/050773

Ex. Compound 'H NMR m/z SM

124 (8, 2)-5-(2-(3-(3- 12.59 (brs, 1 H) 9.30 377 | (5,2)-5-(2-(3-(3-(1,3-
aminopropylamino)p | (brs, 1 H) 8.09 (s, 1 H) dioxoisoindolin-2-
yrrolidin-1-yl)-3- 8.07 (brs, 1 H) 7.32 (¢, 1 yl)propylamino)pyrrolidi
methoxybenzylidene) | H) 7.21 (d, 1 H) 7.08 (d, n-1-yl)-3-
thiazolidine-2,4- 1H)3.87(s,3H)3.46 - methoxybenzylidene)thia
dione hydrochloride | 3.44 (m, 1 H) 3.39-3.25 zolidine-2,4-dione
2 ° (m, 2 H) 3.17 - 2,99 (m, Method 71

5 quﬁ\f“*ﬁ 4 H)2.96-2.91 (m 2 H) et 5
" 2.19 - 2.10 (m, 2 H) s O--m:r”;jo
o 2.08-1.99 (m, 2 H) " ¢
ol

125 (S, 7)-5-(2-(3-(3- 12.72 (brs, 1 H) 9.50 382 | (8,2)-5-(3-chloro-2-(3-
aminopropylamino)p | (brs, 1 H) 8.10 (brs, 2 H) (3-(1,3-dioxoisoindolin-
yrrolidin-1-y1)-3- 7.96 (s, 1H) 7.60(d, ] 2-
chlorobenzylidene)thi | H) 7.46 — 7.39 (m 2 H) yDpropylamino)pyrrolidi
azolidine-2.4-dione 3.95-391(m, 1 H)3.51 n-1-
hydrochloride -320(m,4H)2.99 - yDbenzylidene)thiazolidi

P 2.92 (m, 2 H) 2.44 - 2.38 ne-2,4-dione
N D | (0, 2'H) 221 -2.11 (m, Method 72
N/ 'INH e
2H)2.08 -1.99 (m, 2 H) H
Cl 0—(5 h/“N
D"fNH d
L]

126 (2)-5-(2-(3-(3- 12,40 (s, 1 H)9.78 (5, 1 407 | (£)-5-(2-(3-(3-(1,3-
aminopropylamino)p | H) 7.92 (s, 1 H) 7.05 (s, 1 dioxoisoindolin-2-
yrrolidin-1-y1)-4,5- H)6.85 (s, 1 H)4.21 - yl)propylamino)pyrrolidi
dimethoxybenzyliden | 4.11 (m, 1 H) 3.93 (s, 3 n-1-yl)-4,5-
e)thiazolidine-2,4- H)3.83 (s, 3H) 3.42 - dimethoxybenzylidene)th
dione 325(m,8H)245(m, 1 iazolidine-2,4-dione

NH
e 121)H 73.20 (m, 1 H) 1.32 (m, Method 73 )
segol S
S -
Oy‘ _0 C O Q
‘DS
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127 (Z)-5-(2-(4-(3- 12.64 (s, 1 H)11.50 (s, L | 347 | (£)-5-(2-(4-(3-(1,3-
aminopropyl)piperazi | H) 827 (s, 1 H)7.85 (s, 1 dioxoisoindolin-2-
n-1- : H)749(t,2H)7.24 (t, 2 yl)propyl)piperazin-1-

yl)benzylidene)thiazo
lidine-2,4-dione
hydrochloride

Hgl".l\HN
)

o]

HN),‘-S
o]

H)355(d,2H)3.32-
3.16(m, 8 H)2.93 (d, 2
H)2.18-207(m,2H)

yl)benzylidene)thiazolidi
ne-2,4-dione
Method 74

N

(]

0

128

(Z£)-3-amino-N-(1-(2-
((2,4-
dioxothiazolidin-5-
ylidene)methyl)-4,5-
dimethoxyphenyl)pyr
rolidin-3-
yl)propanamide
hydrochloride

12.34 (s, 1 H) 846, 1

H) 7.86 (s, 3 H) 6.95 (5, 1

H) 6.63 (s, 1 H) 4.36 -
426 (m,1 H)3.84(s,3
H)3.72 (s, 3 H), 3.32 -
321 (m,3H)3.02-2.93
(m,3H)2.18 (dd, 2 H)
1.86 (dd, 1 H)

421

(Z)-3-(1,3-
dioxoisoindolin-2-yl)-N-
(1-(2-((2,4-
dioxothiazolidin-5-
ylidene)methyl)-4,5-
dimethoxyphenylpyrroli
din-3-yl)propanamide
Method 75
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129A | (8Z)-5-{2-[4-(3- 12.59 (s, 1 H) 7.94 (s, 1 361 | (52)-(2-(4-(3-(1,3-
aminopropanoyl)pipe | H) 7.82 (s, 2 H) 7.51 - dioxoisoindolin-2-
razin-1- 7.44 (m, 2 H)7.26 - 7.17 yl)propanoyl)piperazin-
yl]benzylidene}-1,3- | (m, 2 H) 3.66 (m, 2 H) 1-
thiazolidine-2,4- 3.59 (m, 2 H)3.08 - 2.97 yl)benzylidene)thiazolidi
dione hydrochloride | (m, 2 H) 2.96 - 2.86 (m, ne-2,4-dione
OY\/NHz 4 H) 2.74 (m, 2 H) Method 76
® hog
o, N
G N 1/\/ 0
0 e
o) N T ,
s
o .
129B | (R,Z)-5-(2-(3-(3- 12.69 (brs, 1 H) 9.31|395 |[(R Z)-5-(3-chloro-2-(3- "
aminopropylamino)pi | (brs, 1 H) 8.05 (s, 3 H) (3-(1,3-dioxoisoindolin-
peridin-1-yl)-3- 7.56 (d, 1 H) 7.49-7.41 2-
chlorobenzylidene)thi | (m, 1 H) 7.37 (t, 1 H) yl)propylamino)piperidin
azolidine-2,4-dione 3.76-3.65 (m, 3 H) 3.16 -1-
O:H(‘N ° (brs, 1 H) 3.04 (brs, 2 H) ylbenzylidene)thiazolidi
7R Q 2.94-275 (m, 3 H) 2.33 ne-2,4-dione
M | (brs, 1 H) 2.04-1.92 (m, 2 ‘Method 171
d H) 1.78 (d, 1 H) 1.65 (m, o:H( °
g7
1H), 1.50 (m, 1 H) NEIQNMN 0
129C | 5-(2-(3- 12.64 (brs, 1 H) 7.94| 309 | 5-(2-(3-(1.3-
aminopropoxy)-5- (brs, 4 H) 7.11 (m, 2 H) dioxoisoindolin-2-
methoxybenzylidene) | 6.93 (s, 1 H) 4.13 (m, 2 yl)propoxy)-5-
thiazolidine-2,4- H) 3.77 (s, 3 H) 2.97 (m, methoxybenzylidene)thia
dione 2 H)2.06 (m, 2 H) zolidine-2,4-dione
NH, Method 148 ‘
HN f
o)”‘S OL o~ &
A0 HN
S
| & 0

Example 130:
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Q. L0
;7/\@ Ly — ;%\@

(52)-5-[2-(4-acetylpiperazin-1-yl)benzylidene]-1,3-thiazolidine-2,4-dione: To a
mixture of (57)-5-(2-piperazin-1-ylbenzylidene)-1,3-thiazolidine-2,4-dione (Example
115) and acetyl chloride (36.1 mg, 0.46 mmol) was added triethylamine (93 mg, 0.92
mmol) at room temperature. The reaction mixture was stirred at room temperature
overnight and was then treated with sat’d aqueous NaHCOQ3 (~ 25 mL), This mixture was
allowed to stir at room temperature for 10 min, and was then extracted with DCM (3 X
25 mL). The combined organic extract was dried over anhydrous Na,S8Q,, filtered
through a bed of Celite, and the filtrate was conc. in vacuo to afford the product which
was purified via reverse phase HPLC (acetonitrile:water: 0.1 % TFA =5 % to 70 %) to
afford the title compound as a pale yellow solid (40.0 mg, 35.4 %). 'H NMR (300 MHz,
DMSO-D6) & ppm 12.58 (brs, 1 H) 7.94 (s, 1 H) 7.47 (d, 2 H) 7.30 - 7.07 (m, 2 H) 3.60
(brs, 4 H) 2.90 (brs, 2 H) 2.85 (brs, 2 H) 2.04 (s, 3 H); m/z 331,

The following examples were prepared by the procedure of Example 130, using the

appropriate starting materials.
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%



WO 2010/061169 PCT/GB2009/050773
Ex. Compound 'H NMR m/z SM
131A | N-(1-{2-[(Z)-(2,4- 12.29 (brs, 1 H) 8.13 (d, 392 | (524)-5-[2-(3-
dioxo-1,3-thiazolidin- | 1 H) 7.85 (s, 1 H) 6.94 (s, aminopyrrolidin-1-yl)-
5-ylidene)methyl]- 1 H)6.61(s,1H)4.27 4,5-
4.5- (d, 1 H)3.83 (s, 3 H) dimethoxybenzylidene]-
dimethoxyphenyl}pyr | 3.72 (s, 3 H) 3.43 - 3.14 1,3-thiazolidine-2,4-
rolidin-3- (m,4H) 294 (dd, 1 H) dione
yl)acetamide 230-2.05(m, 1 H) 1.82 ‘Example 118
0o (s, 3 H) NH,
= ®
o S
N iHN
: (O,
HN o]
y° o~ .
© ~° l.
131B | (Z)-N-(4-(3- 986(s, 1 H)7.68 (s, 1H) | 375 E(Z)-S-(S-amino—Z—(B—
(dimethylamino)pyrr | 7.56 (s, 1 H) 7.49-7.47 (dimethylamino)pyrrolidi
olidin-1-y1)-3-((2,4- (d, 1 H) 6.96-6.94 (d, 1 n-1-
dioxothiazolidin-5- H) 3.23 (m, 1 H) 3.00 (m, yhbenzylidene)thiazolidi
ylidene)methyl)pheny | 4 H) 2.51 (s, 6 H) 2.15 ne-2,4-dione
Dacetamide {m, 1 H)2.01(s,3H) Example 151
(S\Nh 1.55 (m, 1 H) e
r
HN)FS Was
© oy NH % S
h © NH,
Example 132:
-/
sl
a0 Hne/ TOH
HCI N
Hi HN
yS o~ s o~
o 0 o o

(2)-5-(2-(3-(2-hydroxyethylamino)pyrrolidin-1-yl)-4,5-
dimethoxybenzylidene)thiazolidine-2,4-dione:

A mixture of (Z)-5-(2-(3-(2-(rert-butyldimethylsilyloxy)ethylamino)pyrrolidin-1-
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y1)-4,5-dimethoxybenzylidene)thiazolidine-2,4-dione (Method 77) (120 mg, 0.24 mmol)

in 5 mL of 1.25 M HCI in methanol was stirred at room temperature for 30 min. The

mixture was then conc. in vacuo to afford the product which was purified via reverse

phase HPLC (acetonitrile: water:
compound as a yellow solid (45.0 mg, 48.4 %). 'H NMR (300 MHz, DMSO-D6) § ppm
7.40 (s, 1 H) 7.07 (s, 1 H) 6.57 (s, 1 H) 3.78 (s, 3 H) 3.70 (s, 3 H) 3.45 (m, 2 H) 3.27 -
315(m,4 H)2.92 (m, 1 H) 2.59 (m, 2 H) 2.08 (m, 1 H) 1.66 (m, 1 H); m/z 394,

0.1 % NH4sOAc =5 % to 55 %) to yield the titie

The following examples were prepared by the procedure of Example 132 using the

appropriate starting materials,

133

(R, 7)-5-(3-chloro-2-
(3-(2-
hydroxyethylamino)p
iperidin-1-
yl)benzylidene)thiazo
lidine-2,4-dione

H 8]
[0}
57
O\N/\/OH
H
Cl

8.81 (brs, 2 H) 7.96 (s, 1
H) 7.48 (d, 1 H) 7.40-
7.32 (m, 1 H) 7.31-7.25
(m, 1 H) 3.63-3.55 (m, 2
H) 3.46-3.38 (m, 2 H)
3.08 (brs, 2 H) 2.96 (d, 2
H) 2.75 (brs, 1 H) 2.20
(m, 1H) 1.72 (brs, 1 H)
1.56 (brs, 1 H) 1.44 (brs,
1 H)

382

(R, 2)-5-(2-(3-(2-(tert-
butyldimethylsilyloxy)et
hylamino)piperidin-1-yl)-
3-

chlorobenzylidene)thiazo

lidine-2,4-dione
Method 169

HN o
o=
DSt ke
N N/\/O\Si
H SN
Ot

134

(R,Z)-5-(3-chloro-2-
(3-(3-
hydroxypropylamino)
piperidin-1-
yl)benzylidene)thiazo
lidine-2,4-dione

ﬁ (s]
o=
S
%:Qﬁ/\\/’\o”
Gl

1269 (brs, 1 H) 8.84
(brs, 1 H) 8.04 (s, 1 H)
7.56 (d, 1 H) 7.49-7.39
(m, 1 H) 736 (t, 1 H)
3.69 (dd, 2 H) 3.17 (brs,
2 H) 3.00 (brs, 2 H) 2.83
(brs, 1 H) 2.26 (brs, 1 H)
1.93-1.72 (m, 4 H) 1.66

(brs, 1 H) 1.50 (brs, 1 H)

(R, Z)-5-(2-(3-(3-(zert-
butyldimethylsilyloxy)pr
opylamino)piperidin-1-
yl)-3-
chlorobenzylidene)thiazo
lidine-2,4-dione

Method 170

NO

—

ROV SIS
Cl

Example 135
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\ o)
HN—° >)_ (N HN \
0= ho ) J o= iE LN
= PALL - _ ) D"'NHNJ
| cl

C
(S,7)-N-(1-(2-chloro-6-((2,4-dioxothiazolidin-5-ylidene)methyl)phenyl)pyrrolidin-3-yl)-

1-methyl-1H-imidazole-2-carboxamide:

To a 50 mL vial charged with a magnetié stir bar was added (S,2)-5-(2-(3-
aminopyrrolidin-1-yl)-3-chlorobenzylidene)thiazolidine-2 4-dione (75 mg, 0.23 mmol)
(Example 86), 1-methyl-1H-imidazole-2-carboxylic acid (87 mg, 0.69 mmol), HATU
(220 mg, 0.58 mmol) and dichloromethane (5 mL). Hunig’s base (0.202 mL, 1.16 mmol)
was then added and the mixture was stirred at rt for 4 h. The reaction was then diluted
with dichloromethane and washed with water. The mixture was separated with a phase
separator tube and the organic phase was evaporated to dryness. The residue was purified
by reverse phase chromatography to afford the title compound as a yellow solid (21 mg,
21 %). 'H NMR (400 MHz, DMSO-ds) 8 ppm 7.89 (s, 1 H) 7.51 (dd, 1 H) 7.41 (dd, 1 H)
7.18 - 7.27 (m, 2 H) 7.01 (s, 1 H) 4.67 - 4.77 (m, 1 H) 4.00 (s, 3 H) 3.63 — 3.75 (m, 2 H)
3.47 - 3.54 (m, 1 H) 3.36 - 3.47 (m, 1 H) 2,39 - 2.51 (m, 1 H) 2.14 (dd, 1 H); m/z 432,

The following examples were prepared by the procedure of 135 using the appropriate

starting materials.
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136 (S5,Z)-N-(1-(2-chloro- | 7.89 (s, 1 H) 7.52 (dd, 1] 396 [ (§,2)-5-(2-(3-
6-((2,4- H) 7.41 (dd, 1 H) 7.25 (&, aminopyrrolidin-1-yl)-3-
dioxothiazolidin-5- 1HY458-467(m, 1 H) chlorobenzylidene)thiazo
ylidene)methyl)pheny | 3.93 (s, 2 H) 3.65 (dd, 1 lidine-2,4-dione
Dpyrrolidin-3-y1)-2- | H) 3.36 — 3.46 (m, 5 H) Example 86
methoxyacetamide 3.13(dd, 1 H)2.38(dd, 1 AL
H)2.01 -2.13(m, 1 H) o=

o ) OHINH
o — N 2
=<; 2 0- 3_/

AV cl

o and
2-methoxyacetic acid

0E _—
HO
137 (§,Z)-N-(1-(2-chloro- | 7.93 (s, 1 H) 7.61 (d, 1| 432 | (§2)-5-(2-(3-
6-((2,4- H) 7.52 (dd, 1 H) 7.42 aminopyrrolidin-1-yl)-3-
dioxothiazolidin-5- (dd, 1 H) 7.25 (t, 1 H) chlorobenzylidene)thiazo
ylidene)methyl)pheny | 6.73 (d, 1 H) 4.73 - 4.83 lidine-2,4-dione
Dpyrrolidin-3-yl)-1- (m, 1 H) 3.92 — 399 (m, Example 86
methyl-1H-pyrazole- | 3 H) 3.71 (dd, 1 H) 3.38 Heg®
3-carboxamide ~3.50 (m, 2 H) 3.23 (dd, o<
2t 1 H) 2.38 — 2.50 (m, 1 H) L,
JE\ Q-...}‘C’« 209 -2.21 (m, 1 H) .

. and
1-methyl-1H-pyrazole-3-
carboxylic acid

<
HO \N’N\
138 (S, 2)-N-(1-(2-chloro- | 7.93 (s, 1 H) 7.52 (dd, 1 | 424 | (5,2)-5-(2-(3-

6-((2,4-
dioxothiazolidin-5-
ylidene)methyl)pheny
Dpyrrolidin-3-yl)-2-
ureidoacetamide

]

<X 3

H) 7.41 (dd, 1 H) 7.25 (¢,
1 H) 4.53 (ddd, 1 H) 3.83
- 3.92 (m, 2 H) 3.65 -
3. 70 (m, 1 H) 3.42 - 3.49
(m, 1 H) 3.35 — 3.42 (m,
1 H) 3.07 (dd, 1 H) 2.37
(dt, 1 H) 1.98 - 2.10 (m,
1 H)

aminopyrrolidin-1-yl)-3-
chlorobenzylidene)thiazo
lidine-2,4-dione
Example 86

H
i\ (@]
o=
8
Cl

and
2-ureidoacetic acid
o

HN—«NHa
%

HO
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139 (S,Z)-N-(1-(2-chloro- | 8.44 (br. S., 2 H) 8.02 (s, | 443 | (5,2)-5-(2-(3-
6-((2,4- 1 H) 7.83 (d, 1 H) 7.50 aminopyrrolidin-1-yl)-3-
dioxothiazolidin-5- (dd, 1 H) 7.34 = 7.46 (m, chlorobenzylidene)thiazo
ylidene)methyl)pheny | 3 H) 7.25 (t, 1 H) 4.51 (t, lidine-2,4-dione
Dpyrrolidin-3-yl)-2- 1 H) 3.60 - 3.69 (m, 3 H) Example 86
(pyridin-3- 3.37 - 3.48 (m, 2 H) 3.08 N0
yl)acetamide (dd, 1 H) 2.31 - 2.43 (m, '0'=<s
° 1 H) 2.03 (dd, 1 H) A,
7
o0 :
a = and
: 2-(pyridin-3-yljacetic
acid
H
I\,
140 (S,Z)-N-(1-(2-chloro- | 8.47 (br. S., 1 H) 7.98 (s, | 443 | (S5,2)-5-(2-(3-

6-((2,4-
dioxothiazolidin-5-
ylidene)methyl)pheny
Dpyrrolidin-3-yl)-2-
(pyridin-4-
yl)acetamide

K 2F

1 H) 7.53 (dd, 1 H) 7.41
(dd, 3 H) 725 (t, 1 H)
453 (t, 1 H) 3.64 - 3.71
(m, 3 H) 3.39 — 3.48 (m,
2 H) 3.07 (dd, 1 H) 2.32
~2.44 (m, 1 H) 2.03 (dd,
1 H)

aminopyrrolidin-1-yl)-3-
chlorobenzylidene)thiazo
lidine-2,4-dione
Example 86

n 0
o=
s
Cl

and
2-(pyridin-4-yl)acetic
acid

Ho
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141 (5,Z)-N-(1-(2-chloro- | 8.17 (s, 1 H) 8.07 (s, 1 H) | 432 [ (5,2)-5-(2-(3-
6-((2,4- 7.94 (s, 1 H) 7.47 (ddd, 2 aminopyrrolidin-1-yl)-3-
dioxothiazolidin-5- H) 7.27 (t, 1 H) 4.67 - chlorobenzylidene)thiazo
ylidene)methyl)pheny | 4.78 (m, 1 H) 3.89 - 3.97 lidine-2,4-dione
Dpyrrolidin-3-yl)-1- (m, 3 H) 3.73 (dd, 1 H) Example 86
methyl-1H-pyrazole- | 3.44 (t, 2 H) 3.19 (dd, 1 H_°
4d-carboxamide H) 242 (dd, 1 H) 2.14 o==<S
O (dd, 1 H) I,
o=< o O'"N \“5 Ci
EB:" h and
@ 1-methyl-1H-pyrazole-4-
carboxylic acid
HO \ rﬂ\
142 (§5,2)-N-(1-(2-chloro- | 7.91 (s, 1 H) 7.56 (dd, 1| 483 | (8,72)-5-(2-(3-
6-((2,4- H) 7.43 (dd, 1 H) 7.27 (t, aminopyrrolidin-1-yl)-3-
dioxothiazolidin-5- 1H) 462t 1H)3.67- chlorobenzylidene)thiazo
ylidene)methyl)pheny | 3.78 (m, 2 H) 3.41 — 3.48 lidine-2,4-dione
Dpyrrolidin-3-yl)-2- {m, 2 H) 319 - 3.22 (m, Example 86
(oxidothiomorpholin- | 2 H) 3.10 - 3.17 (m, 5 H) Hos©
4-yl)acetamide 2.92 - 2.98 (m, 2 H) 2.81 o=,
. ¢ |- 2:86 (m, 1 H) 237 - (D,
o L“j 2,48 (m, 1 H) 2.02 - 2.13 |
D i (m, 1 H) and ¢
cl (1-oxidothiomorpholin-4-
yl)acetic acid
o $0
W
143 (5,Z2)-N-(1-(2-chloro- | 7.18 {s, 1 H) 6.70 (dd, 1 | 473 | (S,2)-5-(2-(3-

6-((2,4-
dioxothiazolidin-5-
ylidene)methyl)pheny
Dpyrrolidin-3-yl)-4-
sulfamoylbutanamide

<X o
Ej gy

H) 6.62 (dd, 1 H) 6.45 (t,
1 H) 371 (s, 1 H) 2.84
(dd, 1 H) 2.56 — 2.66 (m,
2H)229-236 (m, 2 H)
226 (dd, 1 H) 1.64 (t, 2
H) 1.57 (d, 1 H) 1.25 -
1.37 (m, 2 H) 1.20 (d, 1
H)

aminopyrrolidin- 1-yl)-3-
chlorobenzylidene)thiazo
lidine-2.4-dione
Example 86

H_0
o=
5
cl

and
4-sulfamoylbutanoic acid

0

o

2
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144 (S5, 7)-N1-(1-(2- 8.01 (s, 1 H) 7.50 (d, 1| 451 | (§8,2)-5-(2-(3-
chloro-6-((2,4- H)7.44(d,1H)7.26(t, 1 aminopyrrolidin-1-y1)-3-
dioxothiazolidin-5- H) 447 - 458 (m, 1 H) chlorobenzylidene)thiazo
ylidene)methyl)pheny | 3.62 (t, 1 H) 3.42 (t, 2 H) lidine-2 4-dione
Dpyrrolidin-3-yl1)- 3.02-3.15(m, 4 H) 2.92 Example 86
N4.NA- (s, 3 H) 2.67 (d, 2 H) N—g®
dimethylsuccinamide |2.56 (t, 2 H) 2.36 (dd, 1 o=
H) 2.02 (dd, 1 H) i
o \
iy o ¢l
i Q-».M and
. 4-(dimethylamnino)-4-
oxobutanoic acid
N
145 (§,Z)-N-(1-(2-chloro- | 7.07 (s, 1 H) 6.69 — 6.74 | 409 | (§,2)-5-(2-(3-
6-((2,4- (m, 1 H) 6.59 (dd, 1 H) aminopyrrolidin-1-y1)-3-
dioxothiazolidin-5- 6.43 (t, 1 H) 3.76 (br. S,, chlorobenzylidene)thiazo
ylidene)methyl)pheny | 1 H) 2.85 - 2.94 (m, 2 H) “lidine-2,4-dione
Dpyrrolidin-3-y1)-2- | 2.84 (d, 1 H) 2.36 (br. S., Example 86
(dimethylamino)aceta | 1 H) 2.29 (dd, 2 H) 1.52 0
mide ~ 1.64 (m, 7 H) 1.18 - o<
128 (m, 1 H) D,
oﬁa Y cl
N O.}J and
2-(dimethylamino)acetic
“ acid
O>'*/\N---
1 Hd
146 (S,2)-N-(1-(2-chloro- | 7.95 (s, 1 H) 7.52 (dd, 1| 391 '| (5,2)-5-(2-(3-

6-((2,4-
dioxothiazolidin-5-
ylidene)methyl)pheny
Dpyrrolidin-3-yl)-2-
cyanoacetamide

H) 7.42 (dd, 1 H) 7.26 (,
1 H) 4.50 (ddd, 1 H) 3.68
- 3.78 (m, 1 H) 3.64 (dd,
1H) 3.44-3.50 (m, 1 H)
3.40(t,1 H)3.22 (q, 1 H)
3.09 (dd, 1 H) 2.39 (d¢, 1
H)2.03 (d, 1 H)

aminopyrrolidin-1-yl)-3-
chlorobenzylidene)thiazo
lidine-2,4-dione
Example 86

H o)
o=
Q'”NHz
Cl

and

2-cyanoacetic acid
N

V

1 HY
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147 (S,Z2)-2-acetamido-N- | 7.89 (s, 1 H) 7.54 (dd, 1 | 423 [ (S,2)-5-(2-(3-
(1-(2-chloro-6-((2,4- | H) 7.39 (dd, 1 H) 7.24 (t, aminopyrrolidin-1-y1)-3-
dioxothiazolidin-5- 1H)4.49 -4,60 (m, 1 H) chlorobenzylidene)thiazo
ylidene)methyl)pheny | 3.86 — 3.98 (m, 1 H) 3.65 lidine-2,4-dione
)pyrrolidin-3- (dd, 1 H) 3.36 — 3.48 (m, Example 86
yDacetamide 2H)3.17-325(m, 1 H) N
3.07 - 3.16 (m, 1 H) 2.31 o=,
; w1 2.43 (m, 1 H) 1.96 ~ { D,
= D" 209 (m,4 H) o
. and
2-acetamidoacetic acid
°>\ HN——(
HQ
Example 148:
o]
o HN
HN
s O%S =

D, Y (A

cl ° “ H

(R, Z)-5-(3-chloro-2-(3-(dipropylamino)piperidin-1-yl)benzylidene)thiazolidine-2,4-
dione:

A mixture of (R ,Z)-5-(2-(3-aminopiperidin-1-yl)-3-chlorobenzylidene)thiazolidine-2,4-
dione (122D) (100 mg, 0.27 mmol) and propionaldehyde (20.17 mg, 0.35 mmol) in
CH2Cl; (15 mL) was stirred at 50 °C for 20 min. before sodium triacetoxyborohydride
{170 mg, 0.80 mmol) was added. The mixture was then stirred at 50 °C for 4 h. before
sat'd aqueous K,CO; (~ 50 mL) was added to the mixture. This solution was poured into
a separatory funnel and extracted with CHCls/isopropanol (5/1) (2 x 50 mL), The
combined organic extract was dried over anhydrous Na,SQy, filtered, and conc. in vacuo
affording the product. It was purified with Gilson (0.1% TFA in water:0.1% TFA in
CAN=30% to 80%; UV absortion at 322) to yield the title compound as a yellow solid
(94 mg, 77 %). 'H NMR (400 MHz, DMSO-ds) 8 ppm 7.96 (s, 1 H) 7.48 (d, 1 H) 7.41-
7.34 (m, 1 H) 7.29 (t, 1 H) 3.67-3.58 (m, 2 H) 3.44-3.37 (m, 2 H) 3.03-2.78 (m, 5 H) 2.21
(brs, 1 H), 1.79 (d, 1 H) 1.61 (d, 6 H) 0.84-0.79 {m, 6 H). m/z 422.
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He following examples were prepared by the procedure of 148, using the appropriate

starting materials.

149 (R,Z)-5-(3-chloro-2- | 12.65 (brs, 1 H) 9.35 433 [ (R Z)-5-(2-(3-
(3-(3,3.3- (brs, 1H) 8.05 (s, 1 H) aminopiperidin-1-yl)-3-
trifluoropropylamino) | 7.56 (d, 1 H) 7.44 (brs, 1 chlorobenzylidene)thiazo
piperidin-1- H)7.37(t, 1 H) 3.75-3.63 lidine-2,4-dione
yl)benzylidene)thiazo | (m, 2 H) 3.53-3.45 (m, 2 hydrochloride
lidine-2,4-dione H) 3.23 (m, 1 H) 2.85- Example 122D

2.65 (m, 4 H) 2.30 (brs, 1 HN~°

g H) 1.85-1.76 (m, 1 H) o= A

0 1.67 (brs, 1 H) 1.49 (brs, O\
%"QN’\)F(E 1H) N NHy
[+]] " Cl
| and

3,3,3-trifluoropropanal

Y

F O

150 5-(2-(3- 12.65 (s, 1H), 8.91 (s, br, | 351 | 5-(2-(3-aminopropoxy)-
(isopropylamino)prop | 2H), 7.91 (s, 1H), 7.10 5-
oxy)-5- (m, 2H), 7.85 (s, 1H), methoxybenzylidene)thia
methoxybenzylidene) [ 4.17 (m, 2H), 3.65 (m, zolidine-2,4-dione
thiazolidine-2,4- 4H), 3.05 (m, 2H), 2.14 hydrochloride
dione (m, 2H), 1.22 (m, 6H) Example 129C

NH,
N %
e . s
i(\é Hmm CH
HN S
8
0)’ P! © _o
And
Acetone
e

Example 151:
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N— N—
Q N o N
F Fe
HCI HN I HN F
5
O)f o%
N02 NH2

(Z)-5-(5-amino-2-(3-(dimethylamino)pyrrolidin-1-yl)benzylidene)thiazolidine-2,4-dione

To a mixture of (Z)-5-(2-(3-(dimethylamino)pyrrolidin-1-yi)-5-
nitrobenzylidene)thiazolidine-2,4-dione (100 mg, 0.28 mmol) (Method 149) and iron
(154 mg, 2.76 mmol) chip in MeOH (10 mL) was added 5 drops of conc. HC! and 5
drops of water. The mixture was stirred at 80 °C for 1hr. The mixture was loaded into
silica gel, purified with ISCO (100% ethy! acetate to methanol/ethyl acetate=50%) to
yield a red solid which was repurified with Gilson (acetonitrile:water:0.1%TFA=0% to
50% fro 7min) to yield a yellow solid as (Z)-5-(5-amino-2-(3-(dimethylamino)pyrrolidin-
1-yl)benzylidene)thiazolidine-2,4-dione (51.0 mg, 38.6 %). 'H NMR (400 MHz, DMSO-
d6) d ppm 12.55 (brs, 1 H), 11.32 (brs, 1 H), 10.30 (brs, 2 H), 7.80 (s, 1 H), 7.42 (m, 2
H), 7.19 (m, 1 H), 3.95 (m, 1 H), 3.39-3.27 (m, 4 H), 2.78 (s, 6 H), 2.30-2.10 (m, 2 H);
m/z 333,

The following intermediates were prepared by the procedure of Example 151 using the

appropriate starting materials.
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Ex Compound 'HNMR m/z SM
152 (Z)-5-(2-amino-4,5- 12.45 (brs, 1 H) 7.87 (s, | 280 | (Z)-5-(4,5-dimethoxy-2-
dimethoxybenzyliden | 1 H) 6.80 (s, 1 H) 6.79 nitrobenzylidene)thiazoli
e)thiazolidine-2,4- (s, 1 H) 3.78 (s, 3 H) dine-2,4-dione
dione 3.73(s,3H) Method 150
O SN O S
NH, NO,
\O \..0
O.. O\
Methods Section:
/
Ox H[\D'IFN\ ° Q"'N/
F N \
Br Br
Method 1:

(8)-3-bromo-2-(3-(dimethylamino)pyrrolidin-1-yl)benzaldehyde:

A 50 mL round bottom flask was charged with a magnetic stir bar, 3-bromo-2-
fluorobenzaldehyde (0.555 g, 2.73 mmol), (S)-N,N-dimethylpyrrolidin-3-amine (0.312 g,
2.73 mmol), DMSO (5.47 ml), and potassium carbonate (0.378 g, 2.73 mmol). The
mixture was heated to 85 °C overnight with stirring. The reaction was allowed to coo] to
ambient temperature, was diluted with water, and extracted into methylene chloride. The
combined organic extract was dried with MgSOy, filtered, and conc. in vacuo to provide
the product which was purified via silica gel chromatography (40 g) using ethyl acetate /
MeOH (10 : 1) as eluent to afford
yl)benzaldehyde (0.369 g, 45.4 %).

(8)-3-bromo-2-(3-(dimethylamino)pyrrolidin-1-

The following intermediates were prepared by the procedure of ‘Method 1, using the

appropriate starting materials.
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Method Compound 'H NMR m/z SM
2 2-((35,5R)-3,5- 287 | 2-fluoro-5-
dimethylpiperazin-1- (trifluoromethyl)benzalde
y1)-5- hyde
(trifluoromethyl)benzal X
dehyde F
O (LNH F.
NN Fl
F. and
FE (2R,65)-2,6-
dimethylpiperazine
NH
N
3 2-((35,5R)-3.5- 249 | 2-fluoro-3-
dimethylpiperazin-1- methoxybenzaldehyde
yl}-3- Ox
methoxybenzaldehyde F
0\ NH O/
N and
(2R,65)-2,6-
o~ dimethylpiperazine
NH
N
4 (8)-2-(3- 249 | 2-fluoro-3-
(dimethylamino)pyrroli methoxybenzaldehyde
din-1-yl)-3- Ox
methoxybenzaldehyde F
O\
d[@uw/ -~
\ 0
and
o~ (38)-N,N-

dimethylpyrrolidin-3-
amine
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3-chloro-2-((38,5R)- 254 |:3-chloro-2-
3,5-dimethylpiperazin- fluorobenzaldehyde
1-yDbenzaldehyde x
F
Ox NH
N\/K Ci
and
Cl (2R,65)-2,6-
dimethylpiperazine
NH
N
($)-3-chloro-2-(3- 253 I 3-chloro-2-
(dimethylamino)pyrroli fluorobenzaldehyde
din-1-yl)benzaldehyde Ox ®
D F
"IN
N \
Cl
Cl and
(35)-N,N-
dimethylpyrrolidin-3-
amine
\
:‘N-H—
"
H
(R)-2-(3- 279 | 2-fluoro-4,5-
{dimethylamino)pyrroli dimethoxybenzaldehyde
din-1-yl)-4,5- (? F
dimethoxybenzaldehyd
e ®
\ o~
e
and
O N (3R)-N,N-
I dimethylpyrrolidin-3-
P amjn\e
0 N
g !
N
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8 (S)-2-(3- 279 | 2-fluoro-4,5-
(dimethylamino)pyrroli dimethoxybenzaldehyde
din-1-yl)-4,5- (|) F
dimethoxybenzaldehyd
e
\ o
.\\N" A0
O and
O N (35)-N,N-
‘ dimethylpyrrolidin-3-
P amine
0 ° tN—
~ O
N
H
9 2-(4- 280 | 2-fluoro-4,5-
(hydroxymethyl)piperi dimethoxybenzaldehyde
din-1-yl)-4,5- ? E
dimethoxybenzaldehyd
HO 0
and
Bj pi(gcﬁdin-d--ylmethanol
N H
0/ gj
e
O ° N
P
10 2-(4-hydroxypiperidin- 266 | 2-fluoro-4,5-
1-y1)-4,5- dimethoxybenzaldehyde

dimethoxybenzaldehyd

O F
!
o~
0
and
piperidin-4-ol
OH

=
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11 2-(3- 249 | 2-fluoro-5-
(dimethylamino)pyrroli methoxybenzaldehyde
din-1-yD)-5- F
methoxybenzaldehyde o”
\
N—
O
N and
0% N,N-dimethylpyrrolidin-
3-amine
, \
A0 ;N"“
N
12 2-(4- 263 | 2-fluoro-5-
(dimethylamino)piperid methoxybenzaidehyde
in-1-yl)-5- £
methoxybenzaldehyde o7
~N
® p.
N | and
o N,N-dimethylpiperidin-4-
amine
~ N/
3 ()
1N
13 2-(3- 253 | 2-fluoro-4,5-
hydroxypyrrolidin-1- dimethoxybenzaldehyde
yD-4,5- e F
dimethoxybenzaldehyd
e
OH O/
;S .
-~
N and
oid pyrrolidin-3-ol
O/
0 { S

N
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14 4,5-dimethoxy-2- 236 | 2-fluoro-4,5-
{pyrrolidin-1- dimethoxybenzaldehyde
yl)benzaldehyde ? F

N
v O/
O O
O/ and
lidi
_0 pyrrolidine
N

15 2-((2- 207 | 2-fluorobenzaldehyde
(dimethylamino)ethyl)( F
methyl)amino)benzalde o”
hyde

[’I\]\ and
/r N,N,N-trimethylethane-
N 1,2-diamine
|
O¢\© N
J

16 2-(3- 219 | 2-fluorobenzaldehyde
(dimethylamino)pyrroli F '
din-1-yl)benzaldehyde O’@

\
N‘-——
»
N N,N-dimethylpyrrolidin-
3-amine
= \

@] ‘[ j N—

N

17 2-(4- 233 | 2-fluorobenzaldehyde

(dimethylamino)piperid
in-1-yl)benzaldehyde
N

%

F
Oﬁ

and
N, N-dimethylpiperidin-4-
ammine

\N/

®

N
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18 2-(4- 233 |:2-fluorobenzaldehyde
isopropylpiperazin-1- F
yDbenzaldehyde Of\@
N and
[ j ' 1-isopropylpiperazine
N
N
H
19 2-((2- 267 | 2-fluoro-4,5-
(dimethylamino)ethyl)( dimethoxybenzaldehyde
methyl)amino)-4,5- cl) F
dimethoxybenzaldehyd
e
I o~
i °
~ and
N N,N,N'-trimethylethane-
o” 1,2-diamine
I
o~ Ne_
A \N/r
20 2-(3- 279 | 2-fluoro-4,5-
(dimethylamino)pyrroli dimethoxybenzaldehyde
din-1-y1)-4,5- <|) F
dimethoxybenzaldehyd
e
\ -
N 0
e,
and
N N,N-dimethylpyrrolidin-
4 3-amine
O \N
o~ -
e { ;

N
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21 2-(4- 293 | 2-fluoro-4,5-
isopropylpiperazin-1- dimethoxybenzaldehyde
yl)-4,5- 9 F
dimethoxybenzaldehyd
© \[/ o~

N 0
E J and
N I\JISﬁpropylpiperazine
-
o N
o .
0 N

22 2-(4- 293 | 2-fluoro-4,5-
(dimethylamino)piperid dimethoxybenzaldehyde
in-1-yl)-4,5- C!) F
dimethoxybenzaldehyd
© SN o

0
and
N N, N-dimethylpiperidin-4-
> amine
O \N/
. )
e
N
23 tert-butyl 4-(2-formyl- 359 | 2-fluoro-5-

4-
(trifluoromethyl)phenyl
Jpiperazine-1-

carboxylate
o}

O H N)J\O
O x

FsC

(trifluoromethyl)benzalde
hyde

F

i

and

tert-butyl piperazine-1-
carboxylate

0

/\
N\_/N_/<

O——
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24 2-(3- 264 | 2-fluoro-5-
{dimethylamino)pyrroli nitrobenzaldehyde
din-1-yl)-5- | Oy H
nitrobenzaldehyde ' £

NMBz
s
OaN
N and
N, N-dimethylpyrrolidin-

OzN 3-amine
A

N—
(>

25 4-(3- 262 | 4-fluoro-3-
(dimethylamino)pyrroli formylbenzamide
din-1-yl)-3- H
formylbenzamide E

NMe»
Oy H
e 0
HaN NH,
o and
N, N-dimethylpyrrolidin-
3-amine
\
N=—
&

26 tert-butyl 4-(2- 291 | 2-fluorobenzaldehyde
formylphenyl)piperazin ‘ E
e-1-carboxylate O/f\@

OY \]<
N and
[ j tert-butyl piperazine-1-
N carboxylatg
Of\© N/_-\N _{
N/ 0——
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79 tert-butyl [(35)-1-(2- 326 | 3-chloro-2-
chloro-6- fluorobenzaldehyde
formylphenyl)pyrrolidi Ox
n-3-yl]carbamate F
10}
Jota °
N-/"NH and
tert-butyl (35)-
c pyrrolidin-3-ylcarbamate
Q
o
80 tert-butyl4-[2-formyl- 359 | 2-fluoro-5-
4- (trifluoromethyl)benzalde
(trifluoromethyl)phenyl hyde
Ipiperazine-1- X
carboxylate o F
O\ (\NJI\O F
N 7\ TR
and
P tert-butyl piperazine-1-
carboxylate
X
N" O
N
81 tert-butyl{(35)-1-[2- 359 [ 2-fluoro-5-

formyl-4-
(trifluoromethyl)phenyl
Ipyrrolidin-3-
yl}carbamate

O\
I\D"‘NHBOC
F
Fe

(trifluoromethyl)benzalde
hyde

N

F

"

and
tert-butyl (35)-
pyrrolidin-3-ylcarbamate

0
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82 tert-butyl 4-(3- 292 | 2-fluoronicotinaldehyde
formylpyridin-2- Ox
yl)piperazine-1- | E
carboxylate 5 Z |
2N
Ox K\N/”\O and
N \) tert-butyl piperazine- |-
Z \}‘\ carboxylate
- L
N
N 7K
83 tert-butyl [(35)-1-(2- 322 | 2-fluoro-3-
formyl-6- methoxybenzaldehyde
methoxyphenyl)pyrroli X
din-3-yl]carbamate E
Q >4
s >0 o~
N/ 'INH and
tert-butyl (35)-
o~ pyrrolidin-3-ylcarbamate
Q
>~
|
84 tert-butyl 4-(2-formyl- 321 | 2-fluoro-3-
6- methoxybenzaldehyde
methoxyphenyl)piperaz Ox
ine-1-carboxylate =
0]
O, (\N)kok 0 -
N\) and
P tert-butyl piperazine-1-
o carboxylate
X
(NTTO

N\)j\
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85 tert-butyl 4-(2-chloro-
6-
formylphenyl)piperazin
e-1-carboxylate

O, I/\ Nj\ok

N

Cl

326 | 3-chloro-2-
fluorobenzaldehyde
Q.

.~

F

Cl
and

lert-butyl piperazine-1-
carboxylate
O

o
N 7\

86 tert-buty] (1-(2-formyl-
4,5-
dimethoxyphenyl)pyrro
lidin-3-
yl)methylcarbamate

q %
NH

365 | 2-fluoro-4,5-
dimethoxybenzaldehyde

and
tert-butyl (pyrrolidin-3-
ylmethyl)carbamate

Q
>0
NH

of

N

87 (R)-tert-butyl 1-(2-
formyl-4,5-
dimethoxyphenyl)pyrro
lidin-3-ylcarbamate

F§N.<:7<

N

O/
O/

O

351 | 2-fluoro-4,5-
dimethoxybenzaldehyde

and
tert-buty! (3R)-
pyrrolidin-3-ylcarbamate

HN—( 74

0
N
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88 (S)-tert-butyl 1-(2- 351 | 2-fluoro-4,5-
formyl-4,5- dimethoxybenzaldehyde
dimethoxyphenyi)pyrro JCI) F
lidin-3-ylcarbamate
o
HN—( o~
0
() 0
\ and
0 tert-butyl (35)-
ol pyrrolidin-3-ylcarbamate
O 0
-
39 tert-butyl 4-(2- 305 | 2-fluorobenzaldehyde
formylphenyl)-1,4- F
diazepane-1- O/\@
carboxylate
O)\ and
(\N © tert-butyl 1,4-diazepane-
1-carboxylate
N’) 0 >L
O\O >0
(o
w,
20 tert-butyl 1-(2-formyl- 351 | 2-fluoro-4,5-

4,5-
dimethoxyphenyl)pyrro
lidin-3-ylcarbamate

3¢

O
o~

e

dimethoxybenzaldehyde

and
tert-butyl pyrolidin-3-
ylcarbamate

sas

N
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91 (R)-tert-butyl (1-(2- 339 | 3-chloro-2-
chloro-6- fluorobenzaldehyde
formylphenyl)pyrrolidi Ox
n-3- F
yl)methylcarbamate
q Cl
0.0 an
O 7\I/H (5)-tert-butyl pyrrolidin-
O..../ 3-ylmethylcarbamate
N 0
é I ENP W e
o H@ N
92 (5)-tert-butyl (1-(2- 339 | 3-chloro-2-
chloro-6- fluorobenzaldehyde
formylphenyl)pyrrolidi x
n-3- F
yDmethylcarbamate
Cl
0\6 and
EIN N\g (R)-tert-butyl pyrrolidin-
cl 3-ylmethylcarbamate
S
HI\D‘/ \\g
93 (R)-tert-butyl 1-(2- 339 | 3-chloro-2-

chloro-6-
formylphenyl)piperidin
-3-ylcarbamate

YS!
N NHBoc

Cl

fluorobenzaldehyde
Os H

F

Cl
and

(K)-tert-butyl  piperidin-
3-ylcarbamate

N
H
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94 | (R)-tert-butyl  1-(2- 335 [/2-fluoro-3- |

formyl-6- methoxybenzaldehyde ‘
methoxyphenyl)piperid OxH |
in-3-ylcarbamate : E ‘

OxH |
hO\ o~ |
& NHBoc And
o (R)-tert-butyt  piperidin- |

3-ylcarbamate
NHBoc

3

95 (R)-tert-butyl 1-(2- 385 | 3-bromo-2-
bromo-6- | fluorobenzaldehyde
formylphenyl)piperidin Ox-H
-3-ylcarbamate F |

OsH
|
"O\ Br |
(E{ NHBoc And
Br (R)-tert-butyl  piperidin- |

NHBoc

=)

96 {R)-tert-butyl 1-(2- 325 | 3-chloro-2-

|
3-ylcarbamate |
chloro-6- fluorobenzaldehyde

(R)-tert-butyl pyrrolidin-

3-ylcarbamate
NHBoc

formylphenyl)pyrrolidi Oy H
n-3-ylcarbamate F
OsH
D—NHBOC Q|
and
Cl

(L2
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97 (S)-tert-butyl 1-(2- 371 | 3-bromo-2-
bromo-6- fluorobenzaldehyde
formylphenyl)pyrrolidi Ox-H
n-3-ylcarbamate E
OxH

D "NHBoc Br
é{ And
Br (8)-tert-butyl pyrrolidin-
3-ylcarbamate
NHBoc
»
4

98 {(R)-tert-butyl 1-(2- 349 [ 3-ethoxy-2-
ethoxy-6- fluorobenzaldehyde
formylphenyl)piperidin Method 172
-3-ylcarbamate Ox-H
pUS! F
&EN NHBoc

0
o L

And
{(R)-tert-butyl  piperidin-
3-ylcarbamate
O,NHBOC

N

H

a9 (R)-tert-butyl 1-(2- 377 | 2-fluoro-3-
formyl-6- isobutoxybenzaldehyde
isobutoxyphenyl)piperi Method 173
din-3-ylcarbamate Oy -H
US| &

N NHBoc 0
0 Y
And

Y

{(R)-tert-butyl pipertdin-
3-ylearbamate

O,NHBOC
N
H

124



WO 2010/001169

PCT/GB2009%/050773

100

(R)-tert-butyl 1-(2-
(cyclohexylmethoxy)-
6-
formylphenyl)piperidin
-3-ylcarbamate

YS!
(E(N NHBoc
OKO

417 | 3-(cyclohexylmethoxy)-
2-fluorobenzaldehyde
Method 174

Os _H
E:F

%
And

{(R)-tert-butyl piperidin-
3-ylcarbamate

s ®

101 (R)-tert-butyl 1-(2- 403 3-(cyclohexyloxy)—2-
(cyclohexyloxy)-6- | fluorobenzaldehyde
formylphenyl)piperidin Method 175
-3-ylcarbamate CHO
L sde
&N NHBoc ~0

(0] And
{(R)-tert-butyl piperidin-
3-ylcarbamate
UNHBOC
N
H

102 {(+)-tert-butyl-1-(2- 354 | 3-chloro-2-
chloro-6- fluorobenzaldehyde
formylphenyl)-4- Ox-H .
hydroxypiperidin-3- £
ylcarbamate
Os M WOH

L °
N NHBoc and
(x)-tert-butyl-4-
c hydroxypiperidin-3-
ylcarbamate
Method 189
CH
~~_NHBoc
w (Y
N
14
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103 teri-butyl 4-(2-chioro- | 10.49 (s, 1 H), 7.75 (d, | 339 | 3-chloro-2-
6-formylphenyl)-1,4- 1 H), 763 (d, 1 H), fluorobenzaldehyde
diazepane-1-. 7.25 (t, 1 H), 3.37 (brs, O -H
carboxylate 4 H), 1.88 (brs, 2 H), F

0}_0 1.53 (s, 9 H)
c
N k and
( ) fert-butyl 1,4-diazepane-
) 1-carboxylate
cl o
H }-O
ol
u)

104 (8)-2-(3- 249 | 2-fluoro-5-
(dimethylamino)pyrroli methoxybenzaldehyde
din-1-yl)-5- Oy
methoxybenzaldehyde F

O\
/ ~
D‘FIIN O
é’ A and
~0 (5)-N,N-
dimethylpyrrolidin-3-
amine
\
(].o‘ ~
N
H

105 ($)-2-(3- 287 | 2-fluoro-5-
{dimethylamino)pyrroli (trifluoromethyl)benzalde
din-1-yl})-5- hyde
(trifluoromethyl)benzal Ox
dehyde F

O« p F,
D"”N F
\ and
F (5)-N,N-
i

dimethylpyrrolidin-3-
amine

o
N

H
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106 (8)-5-chloro-2-(3- 253 |!5-chloro-2-
(dimethylamino)pyrroli fluorobenzaldehyde
din-1- Ox
yl)benzaldehydeMetho /éﬁ
d cl
o and
h O / ($)-N,N-
N/ N\ dimethylpyrrolidin-3-
amine
cl |
7
N
|1 H
107 (8)-2-(3- 233 || 2-fluoro-4-
(dimethylamino)pyrroli methylbenzaldehyde ‘.
din-1-yl)-4- F
methylbenzaldehyde
PO A
N ”N\ And
(5)-N,N-
dimethylpyrrolidin-3-
amine
|
(j,\\N\
N
H
108 (5)-2-(3- 237 | 2,5-difluorobenzaldehyde
(dimethylamino)pyrroli O
din-1-yl)-5- F
fluorobenzaldehyde .
O‘\
N \ And
(S)-N,N-
F dimethylpyrrolidin-3-
amine
I
¢y
N
H
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109 {($)-2-(3- 233 { 2-fluoro-5-
(dimethylamino)pyrroli methylbenzaldehyde
din-1-yl)-5- O
methylbenzaldehyde
F
O\
. /
D HN\
And
(8)-N,N-
dimethylpyrrolidin-3-
amine
I
o
N
H
110 (8)-5-bromo-2-(3- 298 | 5-bromo-2-
(dimethylamino)pyiroli fluorobenzaldehyde
din-1-yl)benzaldehyde Ox
O\
N \
Br
Br And
(S)-N,N-
dimethylpyrrolidin-3-
amine
|
G.\\N\
N
H
111 (8)-2-(3- | 237 | 2,3-difluorobenzaldehyde
(dimethylamino)pyrroli Ox
din-1-y1)-3- F
fluorobenzaldehyde
0
= O”” / F
N N And
{(5)-N.N-
F

dimethylpyrrolidin-3-
amine

o

N
H
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112 (S)-2-chloro-6-(3- 253 | 2-chloro-6-
(dimethylamino)pyrroli fluorobenzaldehyde
din-1-yl)benzaldehyde Oy
Os O y cl F
a7
o] NN !
1
And
(8)-M,N-
dimethylpyrrolidin-3-
-amine
|
O“\N\
N
: ®
113 (R)-tert-butyl 1-(2- 363 | 2-fluore-3-
formyl-6- isopropoxybenzaldehyde
isopropoxyphenyl)pipe Method 176
ridin-3-ylcarbamate '
N._ o O |
SR T
N 0
(R)-tert-butyl piperidin-
3-ylcarbamate
H
SRat
N 0
H
114 (8)-tert-butyl 1-(2- 349

formyl-6-
isopropoxyphenyl)pyrr
olidin-3-ylcarbamate

2-fluoro-3-
isopropoxybenzaldehyde .
Method 176

T

(8)-tert-butyl pyrrolidin-
3-ylcarbamate

@‘\\HEO\}/

H
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115 (S)-tert-butyl 1-(2- 334 | 3-ethoxy-2-
ethoxy-6- fluorobenzaldehyde
formylphenyl)pyrrolidi Method 172
n-3-ylcarbamate Ox-H
NHBoc
,_, F
\ 0

B0

L
And

(8)-tert-butyl pyrrolidin-
3-ylcarbamate

et

N
H
116 2-(3- 263 | 2-fluoro-5-
(dimethylamino)pyrroli nitrobenzaldehyde
din-1-yl)-5- o F
nitrobenzaldehyde H
\
N—
(]
o N and .
N,N-dimethylpyrrolidin-
H 3-amine
\
N—
»
H
117 (+)-tert-butyl-1-(2- 10.30 (s, 1 H) 7.76 (dd, | 341 | 3-chloro-2-
chloro-6- 1 H) 765 (dd, 1 H) fluorobenzaldehyde
formylphenyl)-4- 7.29-7.24(m, 1 H) 5.05 Ox
hydroxypyrrolidin-3- {brs, 1 H) 4.41 (brs, 1 E
ylcarbamate H) 4.20 (brs, 1 H) 3.87
o OH (dd, 1 H) 3.78 (dd, 1 H) o
= 3.64-3.47 (m, 1 H) 3.36
|D-NHBoc (brs, 1 H) 3.21 (dd, 1 And
H) 1.50 (s, 9 H) (i)-tert-butyl-é_l-.
ol hydroxypyrrolidin-3-
ylcarbamate
Method 188
BocHN

D

HO
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118 tert-butyl 1-(2-chloro- 367 | 3-chloro-2-
6-formylphenyl)-4- fluorobenzaldehyde
methylpiperidin-3- Ox
yl(methyl)carbamate E
pUSE!
(E[N Iil 0J< Cl
cl tert-butyl methyl(4-
methylpiperidin-3-
yl)carbamate
H
4 2L
>0
119 methyl  1-(2-chloro-6- 310 | 3-chloro-2-
formylphenyl)-4- fluorobenzaldehyde
methylpiperidin-3- O
ylcarbamate é(l’
N N’J%O methyl ‘ 4-
H methylpiperidin-3-
Cl ylcarbamate
H
o N
\OJ\N
. H
120 | (R)-tert-butyl 1-(2- 305 | 2-fluorobenzaldehyde
formylphenyl)piperidin F
-3-ylcarbamate O"\@
(TNHBOC
N And
(R)-tert-butyl  piperidin-

fe

3-ylcarbamate

Uﬂ\go\}/
N
H
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121

(S)-tert-butyl 1-(2-
formylphenyl)pyrrolidi

n-3-ylcarbamate
NHBoc

()

N

e

291 | 2-fluorobenzaldehyde
F

)
And

(8)-tert-butyl pyrrolidin-
3-ylcarbamate

N_o
W
Y
N O
H

122 (R)-tert-butyl 1-(2- 403 | 2-fluore-3-(2,2,2-
formyl-6-(2,2,2- trifluoroethoxy)benzalde
trifluoroethoxy)phenyl) hyde
piperidin-3- Method 177

lcarbamate F F
y NHBoc f\©/o\)<F
(S ° F
N F
And
o F
O’\©’ \kF (R)-tert-butyl  piperidin-
3.ylcarbamate
H
N._ O
Oy
N o}
H

123 (S)-tert-butyi 1-(2- 389 | 2-fluore-3-(2,2,2-
formyl-6-(2,2,2- trifluoroethox y)benzalde
trifluoroethoxy)phenyl) hyde
pyrrolidin-3- Method 177

lcarbamate F F
y NHBo¢ ¢\©/O\/k F
9 ° F
And

N F
eae

(§)-tert-butyl pyrrolidin-
3-ylcarbamate

@.\\H\Igo\{/

H
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124 (R)-tert-butyl 1-(2- 379 } 2-fluoro-3-(2-
formyl-6-(2- methoxyethoxy)benzalde
methoxyethoxy)phenyl hyde
)piperidin-3- Method 178
ylcarbamate O
H F
N._.O
) O~ -and
0’\©’ o And
(R)-tert-butyl piperidin-
3-ylcarbamate
H
N._O
oyt
N ©
; |
125 (S)-tert-butyl 1-(2- 365 | 2-fluoro-3-(2-
formyl-6-(2- | methoxyethoxy)benzalde
methoxyethoxy)phenyl || hyde
)pyrrolidin-3- | Method 178
ylcarbamate O
[
0 [ I
[_Snﬂoﬁk_ o/\/o\
N and
o O~ (S)-tert-butyl pyrrolidin-
3-ylcarbamate
H
N0
TR
| H
126 (R)-tert-butyl 1-(2- 389 | 3-(cyclopentyloxy)-2-
(cyclopentyloxy)-6- fluorobenzaldehyde
formylphenyl)piperidin Method 179 .
-3-ylcarbamate
N_o O
(JLF &IFQ
o And

(R)-tert-butyl piperidin-
3-ylcarbamate

H

N._O
Saat
N O
H
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127

(R)-tert-butyl 1-(2-
cyclobutoxy-6-
formylphenyl)piperidin
-3-ylcarbamate

YK
NO
o]

of\©’“0

375

3-cyclobutoxy-2-
fluorobenzaldehyde
Method 180

O\.

&f
A

And

(R)-tert-butyl piperidin-
3-ylcarbamate

ot
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(R)-tert-butyl 1-(4- 4-fluoro-3-

carbamoyl-2- formylbenzamide
formylphenyl)piperidin O=
-3-ylcarbamate

O

ol o

~ N g’ 71/ NH3

© And

(R)-tert-butyl piperidin-
3-ylcarbamate

F

%]

(S)-tert-butyl 1-(4- 4-fluoro-3- "
carbamoyl-2- formylbenzamide
formylphenyl)piperidin - O=
-3-ylcarbamate

o
L7y °

° NH,
And
¢ (8)-tert-butyl piperidin-3-

NHg ylcarbamate

F

T

(R)-4-(3-(tert- 4-fluoro-3-formylbenzoic
butoxycarbonylamino) acid

piperidin-1-y1)-3- oHC. |

formylbenzoic acid

Rops™ ®

o) COH

And
{(R)-tert-butyl piperidin-
3-ylcarbamate

0. 0
Y
o8
N
‘ H
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131 (8)-4-(3-(tert- 334 | 4-fluoro-3-formylbenzoic
butoxycarbonylamino) acid
pyrrolidin-1-yl)-3- oHe, [
formylbenzoic acid
oNHBoe
N
OHC And OH

3-ylcarbamate

NHBoc
© OH -~

(S)-tert-butyl pyrrolidin-

ONI
- g ——— %
’\,@ N\/\C[ o
O
Method 27:

5-methoxy-2-(2-(piperidin-1-yl)ethoxy)benzaldehyde:

A mixture of 2-hydroxy-5-methoxybenzaldehyde (0.761 g, 5 mmol), 1-(2-
chloroethyl)piperidine hydrochloride (0.921 g, 5.00 mmol), K.CO: (2.07 g, 14.99
mmol), and sodium iodide (0.075 g, 0.50 mmol) in acetonitrile (40 mL) was stirred at 100
°C overnight. The reaction was allowed to cool to ambient temperature and sat’d
aqueous K>COjz was added to the reaction mixture. The mixture was poured into a
separatory funnel and extracted with EtOAc. The organic phase was dried over
anhydrous MgSOa, filtered through a bed of Celite, and conc. in vacuo to yield the
product which was purified via silica gel chromatography (80 g) using EtOAc/hexanes
(4:1) as eluent to yield the title compound as a brown oil (0.551 g, 42 %); m/z 264.

The following intermediates were prepared by the procedure of Method 27, using the
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appropriate starting materials.
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Method Compound 'H NMR m/z SM
28 5-methoxy-2-(2- 266 | 2-hydroxy-5-
morpholinoethoxy)be methoxybenzaldehyde
nzaldehyde OH
LN 1
O 0
P and
0 4-(2-
chloroethyl)morphoiine
0 hydrochloride
o
K/N\/'\u
29 2-(2- 252 | 2-hydroxy-5-
(diethylamino)ethoxy ' methoxybenzaldehyde
)-5- OH
methoxybenzaldehyd 7
e
~N A0
1 and
0 2-chloro-N,N-
-~ diethylethanamine
~N
0 1§
Cl
30A 2-(2- 222 | Salicylaldehyde
(diethylamino)ethoxy OH
Jbenzaldehyde o
~N and
\L 2-chloro-N,N-
0 diethylethanamine
O/
S NI
Cl
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30B 2-(3-(1,3- 10.18 (s, 1 H) 7.69 (m, 4 | 340 |'2-hydroxy-5-
dioxoiseindolin-2- H) 7.11 (m, 2 H) 6.97 (d, methoxybenzaldehyde
yl)propoxy)-5- 1 H) 405 (m, 2 H) 3.83 OH
methoxybenzaldehyd | (m, 2 H) 3.67 (s, 3 H) o7
e 2.12 (m, 2 H)
hol A
oW and
2-(3-
,\(S bromopropyl)isoindoline-
° 1,3-dione
O r
e
c
Q

N
Br HO. o OH N
O s
P N o
o) | N P
_0

Method 31:
4,5-dimethoxy-2-(pyridin-3-yl)benzaldehyde:

A mixture of 2-bromo-4,5-dimethoxybenzaldehyde (0.368 g, 1.5 mmol), pyridin-
3-ylboronic acid (0.246 g, 2.0 mmol), Pd(PPhs)s (0.173 g, 0.150 mmol), and cesium

carbonate (0.977 g, 3 mmol) were suspended in dioxane (4 mL) and water (1 mL). The

mixture was heated to 140 °C in a microwave for 1 h, The reaction vessel was allowed to
cool to ambient temperature, diluted with ethyl acetate (~ 25 mL), filtered through a bed
of Celite, and conc. in vacuo to afford the aldehyde which was purified via SiO;
chromatography (40 g) using ethyl acetate / hexanes (5:1) as eluent to afford the title
compound as a white solid (0.340 g, 93 %); m/z 244.

The following intermediates were prepared by the procedure of Method 31, using the

appropriate starting materials.

139



WO 2010/001169 PCT/GB2009/050773
Method Compound 'H NMR m/z SM
32A 4,5-dimethoxy-2- 244 | 2-bromo-4,5-
(pyridin-4- dimethoxybenzaldehyde
yl)benzaldehyde Br
® o
= O/
0
& -~
© and
o~ pyridin-4-ylboronic acid
0
-~
HO\B,OH
RN
I -
32B N-(2- 995 (s, 1 H), 805, 1| 346 | N-(2-
(dimethylamino)ethyl | H), 7.96 (d,2 H), 7.72 - (dimethylamino)ethyl)-
)-2’-formyl-N- 7.83 (m, 1 H), 7.57 - N-methyl-4-(4,4,5,5-
methylbiphenyl-4- 772 (m, 3 H), 753 (d, 1 tetramethyl-1,3,2-
sulfonamide H), 3.24 (t, 2 H), 2.79 - dioxaborolan-2-
N 291 (m, 3 H), 2.65 (t, 2 yl)benzenesulfonamide
NN = H), 2.37 (s, 6 H)
o i
o ) WJT
/ ,\
— © éN—-
W, -
\
And
2-bromobenzaldehyde
8]
’ Br
o}

o)L?L

O\
Ci

Method 33:

OY\H):o

Cl
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(S,Z)-tert-butyl 1-(5-chloro-2-((2,4-dioxothiazolidin-5-ylidene)methyl)phenyl)pyrrolidin-

3-ylcarbamate:

A 100 mL round bottom flask was charged with a magnetic stir bar, (8)-tert-butyl
1-(5-chloro-2-formylphenyl)pyrrolidin-3-ylcarbamate (Method 78) (1.100 g, 3.39 mmol),
thiazolidine-2,4-dione (0.397 g, 3.39 mmol), and ethanol (11.29 ml). Piperidine (0.034
mL, 0.34 mmol) was added and the reaction was heated to reflux for 2 h. Once the

reaction was judged to be complete by LCMS, it was allowed to cool to ambient

temperature and conc. in vacuo to afford the title compound (1.310 g, 91 %) which was

used in the next step without further purification.; m/z 425.

The following intermediates were prepared by the procedure of Method 33, using ‘.

the appropriate starting materials.
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Method Compound '"HNMR m/z SM
34 (S, Z)-tert-butyl 1-(2- 425 | tert-butyl [(35)-1-(2-
chloro-6-((2,4- chloro-6-

dioxothiazolidin-5-
ylidene)methyl)phenyl)p
yrrolidin-3-ylcarbamate

o= g -
YR

o]

formylphenyl)pyrrolidin-
3-yljcarbamate
Method 79

QS

Cl

35 (Z)-tert-butyl 4-(2-((2.4- 459 | tert-butyld-{2-formyl-4-
dioxothiazolidin-5- (trifluoromethyl)phenyl]p
ylidene)methyl)-4- iperazine-1-carboxylate
(trifluoromethyl)phenyl)p Methed 80
iperazine-1-carboxylate JOL

=IZN O\ (\N 0
o=X_L \)N . N 7'\
N F.
F \f\ F
F
FE

36 (8, Z2)-tert-butyl 1-(2- 459 | tert-butyl{(35)-1-[2-
((2,4-dioxothiazolidin-5- formyl-4-
ylidene)methyl)-4- (trifluoromethyl)phenyl]p
(trifluoromethyl)phenyl)p yrrolidin-3-yl Jcarbamate
yrrolidin-3-ylcarbamate Method 81

HN O\. O
O—__J\S \ N._/ *‘NHBoc
r\O"'NHBoc F.
F F F
FE
37 (Z)-tert-butyl 4-(3-((2,4- 391 | tert-butyl 4-(3-

dioxothiazolidin-5-

ylidene)methyl)pyridin-
2-yl)piperazine-1-
carboxylate
HNeg?® o
O=<S = NJkO
AT
R

formylpyridin-2-
yDpiperazine-1-
carboxylate
Method 82
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44 (S, Z)-tert-butyl 1-(2- 421 1 tert-butyl [(35)-1-(2-
((2,4-dioxothiazolidin-5- formyl-6-
ylidene)methyl)-6- methox yphenyl)pyrrolidi
methoxyphenyl)pyrrolidi n-3-yljcarbamate
n-3-ylcarbamate Method 83

HN O
o:—-—(s %“(}L Os }“O%
D"!NH ID"’NH
o . o/

45 (Z)-tert-butyl 4-(2-((2,4- 421 | tert-butyl 4-(2-formyl-6-
dioxothiazolidin-5- :methoxyphenyl)piperazin
ylidene)methyl)-6- e-1-carboxylate
methoxyphenyl)piperazin ‘Method 84
e-1-carboxylate 't

j\“ © 0 Os (\N)koJ<
g (\NJ\O’k N\)

N o~

O/

46 (Z)-tert-butyl 4-(2- 425 | tert-butyl 4-(2-chloro-6-
chloro-6-((2,4- formylphenyl)piperazine-
dioxothiazolidin-5- 1-carboxylate
ylidene)methyl)pheny!)pi Method 85
perazine-1-carboxylate JOL )<

0
HN o = (\ N "0
N
o Cl
47 (Z)-tert-butyl (1-(2-((2,4- 465 | tert-butyl (1-(2-formyl-

dioxothiazolidin-5-
ylidene)methyl)-4,5-
dimethoxyphenyl)pyrroli
din-3-
yl)methylcarbamate

9 9%

4,5-
dimethoxyphenyl)pyrroli
din-3-
ylymethylcarbamate
Method 86

3.9
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48 (R,Z)-tert-butyl 1-(2- 451 | (R)-tert-butyl 1-(2-
{(2,4-dioxothiazolidin-5- formyl-4,5-

ylidene)methyl)-4,5- dimethoxyphenyl)pyrroli
dimethoxyphenyl)pyrroli din-3-ylcarbamate
din-3-ylcarbamate Method 87
O O
HN 7< HN 7<
-(O : ~(O
0 N N
=
'y “@ )
S o~ O
o 0. o
49 (§,Z)-tert-butyl 1-(2- 451 | (8)-tert-butyl 1-(2-
((2,4-dioxothiazolidin-5— formyl-4,5-
ylidene)methyl)-4,5- dimethoxyphenyl)pyrroli
dimethoxyphenyl)pyrroli din-3-ylcarbamate
din-3-ylcarbamate Method 88
N~ HN—( /™
oo ;b
HN;:AQO/ &
© N o~
0\
54 (Z)-tert-butyl 4-(2-((2,4- 404 | tert-butyl 4-(2-

dioxothiazolidin-5-
ylidene)methyl)phenyl)-
1,4-diazepane-1-
carboxylate

O>L

>
o ()

286!

formylphenyl)-1,4-
diazepane-1-carboxylate

Method 89
f>\~o>L
()

e
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65 tert-butyl 1-(2-((2,4- 451 | tert-butyl 1-(2-formyl-
dioxothiazolidin-5- 4,5-
ylidene)methyl)-4,5- dimethoxyphenyl)pyrroli
dimethoxyphenyl)pyrroli din-3-ylcarbamate
din-3-ylcarbamate Method 90

O - O
HN~( HN
SEa sias
0 N N
g ol
S -
o -
0 o )
rd
_QO

132 (R,Z)-tert-butyl (1-(2- 439 | (R)-tert-butyl (1-(2-
chloro-6-((2,4- chloro-6- o
dioxothiazolidin-5- formylphenyl)pyrrolidin-
ylidene)methyl)phenyl)p 3-yDmethylcarbamate
yrrolidin-3- Method 91 \(/
yDmethylcarbamate

HN~g?® o | oﬁ/o
o<, O‘TH Os O N
- cl

133 (S,Z)-tert-butyl (1-(2- 439 | (S)-tert-butyl (1-(2-
chloro-6-((2,4- chloro-6-
dioxothiazolidin-5- formylphenyl)pyrrolidin-
ylidene)methyl)phenyl)p 3-yD)methylcarbamate
yrrolidin-3- Method 92
yl)methylcarbamate

°\ N 0‘\4 o
HN—g® Ds./ ~
O’(S H O¥ o
D~ X ol
cl

134 (R,Z)-tert-butyl 1-(2- 438 | (R)-tert-butyl 1-(2-

chloro-6-((2,4- chloro-6-

dioxothiazolidin-5-
ylidene)methyl)phenyl)pi
peridin-3-ylcarbamate

HN
o=<

O
N NHBoc

o]}

formylphenyl)piperidin-
3-ylcarbamate
Method 93

YS!
&N NHBoc
Gl
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135 (R,Z)-tert-butyl 1-(2- 434 | (R)-tert-butyl 1-(2-
{(2,4-dioxothiazolidin-5- formyl-6-
ylidene)methyl)-6- methoxyphenyl)piperidin
methoxyphenyl)piperidin -3-ylcarbamate
-3-ylcarbamate Method 94

iNe?
ozgl Y Q Oy H
N NHBoc N
P NHBoc
9
o

136 (R, Z)-tert-butyl 1-(2- 4384 | (R)-tert-butyl 1-(2-
bromo-6-((2,4- bromo-6-
dioxothiazolidin-5- formylphenyl)piperidin-
ylidene)methyl)phenyl)pi 3-ylcarbamate
peridin-3-ylcarbamate Method 95

HN
oVl T
N SNHBoe N NHBoc
Br Br

137 (R,Z)-tert-butyl 1-(2- 424 | (R)-tert-butyl 1-(2-
chloro-6-((2,4- chloro-6-
dioxothiazolidin-5- formylphenyl)pyrrolidin-
ylidene)methyl)phenyl)p 3-ylcarbamate
yrrolidin-3-ylcarbamate Method 96

HN
0=(S § OgH
D‘NHBoc ,O-NHBoc
Gl ol

138 (5,2)-tert-butyl 1-(2- 470 | (§)-tert-butyl 1-(2-

bromo-6-((2,4- bromo-6-

dioxothiazolidin-5-
ylidene)methyl)phenyl)p
yrrolidin-3-ylcarbamate

<
o
57
O"'NHBO{:

Br

formylphenyl)pyrrolidin-
3-ylcarbamate
Method 97

G H
&D"’NHB&
Br
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139 (R, Z)-tert-butyl 1-(2- 448 | (R)-tert-butyl 1-(2-
({(2,4-dioxothiazolidin-5- ethoxy-6-

' ylidene)methyl)-6- ‘formylphenyl)piperidin-
ethoxyphenyl)piperidin- ‘3-ylcarbamate
3-ylcarbamate Method 98

HN
O=<S N O\ O O
N NHBoc NHBoc
140 (R, Z)-tert-butyl 1-(2- 476 | (R)-tert-butyl 1-(2-
((2,4-dioxothiazolidin-5- formyl-6-
ylidene)methyl)-6- isobutoxyphenyl)piperidi
isobutoxyphenyl)piperidi n-3-ylcarbamate
n-3-ylcarbamate Method 99
0 QuH
2 St
© 57 Q &N NHBoc
N NHBoc ©
Yy Y
141 (R,Z)-tert-butyl 1-(2- 516 | (R)-tert-butyl 1-(2-
(cyclohexylmethoxy)-6- (cyclohexylmethoxy)-6-
((2,4-dioxothiazolidin-5- formylphenyl)piperidin-
ylidene)methyl)phenyl)pi 3-ylcarbamate
peridin-3-ylcarbamate Met&l‘lod 100
HN
0'—‘(8 \ O\ )E&QNHBOC
N NHBoc ?
O O
142 (R,Z)-tert-butyl 1-(2- 501 | (R)-tert-butyl 1-(2-

(cyclohexyloxy)-6-((2.4-
dioxothiazolidin-3-
ylidene)methyl)phenyl)pi
peridin-3-ylcarbamate

HN
o=

L
N NHBoc

(8]

O

(cyclohexyloxy)-6-
formylphenyl)piperidin-
3-ylcarbamate

Method 101

QO
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143 (£)-tert-butyl-1-(2- 454 | (+)-tert-butyl-1-(2-
chloro-6-((Z£)-(2,4- chloro-6-formylphenyi)-
dioxothiazolidin-5- 4-hydroxypiperidin-3-
ylidene)methyl)phenyl)- ylcarbamate
4-hydroxypiperidin-3- Method 102
ylcarbamate
HN—t® Oy H WOH
=
o 0
CREN wOH, QNHBO{:
O\NJLO/R E%[
H Cl
Cl
144 (Z)-tert-butyl 4-(2- | 8.66 (brs, 1 H), 8.36 | 438 | tert-butyl 4-(2-chloro-6-
chloro-6-(¢2,4- (brs, 1 H), 7.47 (d, 1 formylphenyl)-1,4-
dioxothiazolidin-5- H), 739 (d, 1 H), diazepane- 1-carboxylate
ylidene)methyl)phenyl)- | 7.22 (t, 1 H), 3.61 Method 103
1,4-diazepane-1- (brs, 3 H), 3.52 (brs, O}_O
carboxylate 2 H), 3.27 (brs, 3 H), N k
o 191 (brs, 2 H), 1.52 ( )
<—N) b (s.9H) | o >N
cl
" g
of
r
145 (R,Z)-tert-butyl 1-(2- 462 | (R)-tert-butyl 1-(2-

((2,4-dioxothiazolidin-5-
ylidene)methyl)-6-
isopropoxyphenyl)piperi
din-3-ylcarbamate

SR

Ey\@ g

o

formyl-6-
isopropoxyphenyl)piperi
din-3-ylcarbamate
Method 113

Yy

N

SoNt
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146 (8, 2)-tert-butyl 1-(2- 448 | (S)-tert-butyl 1-(2-
((2,4-dioxothiazolidin-5- formyl-6-
ylidene)methyl)-6- isopropoxyphenyl)pyrroli
isopropoxyphenyl)pyrroli din-3-ylcarbamate
din-3-ylcarbamate Method 114
O O
N~ < N
O ( O‘é
- o) X o}
HN}(S \r \’/
of
147 (S,2)-tert-butyl 1-(2- 334 | (8)-tert-butyl 1-(2-
({2,4-dioxothiazolidin-5- ethoxy-6-
ylidene)methyl)-6- formylphenyl)pyrrolidin-
ethoxyphenyl)pyrrolidin- 3-ylcarbamate
3-ylcarbamate Method 115
NHBoc NHBoc
. & (P
O™ o
H}( o ~"
148 5-(2-(3-(1,3- 12.54 (s, 1 H) 7.83-] 438 | 2-(3-(1,3-

dioxoisoindolin-2-
yl)propoxy)-5-
methoxybenzylidene)thia
zolidine-2.4-dione

7.79 (m, 5 H) 7.04 (s,
2 H) 686 (s, 1 H)
4.08 (m, 2 H) 3.80-
375 (m, 5 H) 2.11
(m, 2 H)

dioxocisoindolin-2-
yDpropoxy)-3-
methoxybenzaldehyde
Method 30B
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149 5-(2-(3- 8.20 (s, 1 H) 8.07 (d, | 363 | 2-(3-
(dimethylamino)pyrrolidi | 1 H) 7.82 (s, 1 H) (dimethylamino)pyrrolidi
n-1-y1)-5- 6.96 (d, 1H) 3.58- n-1-yi)-5-
nitrobenzylidene)thiazoli | 3.51 (m, 3H) 3.36 (m, nitrobenzaldehyde
dine-2,4-dione 1 H) 304 (m, 1 H) Method 116

HN o 2.51 (S, 6 H), 2.40 \N--
o= (m, 1 H), 1.86 (m, 1
5 ™~ Q‘ / H) (_S
N N g N
\ H
O,N
NO,

150 (Z)-5-(4,5-dimethoxy-2- |[8.32 (s, 1 H) 825]| 309 | 4.,5-dimethoxy-2-
nitrobenzylidene)thiazoli | (brs, 1 H) 7.79 (s, 1 nitrobenzaldehyde
dine-2,4-dione H) 7.02 (s, 1 H) 4.03

HN—° (s, 6 H) N0
ST o
NO, o~
\0 /O
0\

151 tert-butyl  (35,45)-1-(2- | 830 (s, 1 H) 7.49 (d, | 439 | tert-butyl (35,485)-1-(2-
chloro-6-((Z)-(2,4- 1 H) 742 (d, 1 H) chloro-6-formylphenyl)-
dioxothiazolidin-5- 7.28-7.20 (m, 1 H) 4-hydroxypyrrolidin-3-
ylidene)methyl)phenyl)- | 5.01 (d, 1 H) 4.39 ylcarbamate
4-hydroxypyrrolidin-3- (brs, 1 H) 4.27 (brs, 1 Method 117
ylcarbamate H) 4.05 (s, 1 H) 3.83

A (dd, 1 H) 3.69 (dd, 1 0 OH
OH H) 3.27 (brs, 1 H) =
ST 3,19 (dd, 1 H), 1.50 ,O—NHBoc
N NHBoc (S, 9 H)
cl Cl
152 (Z£)-terr-butyl 1-(2- 465 | tert-butyl 1-(2-chloro-6-

chloro-6-({2,4-
dioxothiazolidin-5-
ylidene)methyl)phenyl)-
4-methylpiperidin-3-
yl{methyl)carbamate

R©
:Cf,fiok

o=
8 ™

formylphenyl)-4-
methylpiperidin-3-
yl{methyl)carbamate
Method 118

‘qu,iok
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153 (Z)-tert-butyl 1-(2- 451 | tert-butyl 1-(2-chloro-6-
chloro-6-((2,4- formylphenyl)-4-
dioxothiazolidin-5- methylpiperidin-3-
ylidene}methyl)phenyl)- .ylcarbamate
4-methylpiperidin-3- Method 119
ylcarbamate i
o= g o N NJL 0J<

N NJL 0J< H
H cl
cl

154 (R, Z)-tert-butyl 1-(2- 404 | (R)-tert-butyl 1-(2-
((2,4-dioxothiazolidin-5- formylphenyl)piperidin-
ylidene)methyl)phenyl)pi . 3-ylcarbamate
peridin-3-ylcarbamate Method 120

(\/rNHBoc "
NHBoc
O N
k’/\ij (Nj’
HN
- )
0 S

155 (S, Z)-tert-butyl 1-(2- 390 | (S)-tert-butyl 1-(2-
((2,4-dioxothiazolidin-3- formylphenyl)pyrrolidin-
ylidene)methyl)phenyl)p 3-ylcarbamate
yrrolidin-3-ylcarbamate Method 121

NHBoc
U NHBog
o) N
»
HN
)—S
o]

156 (R,Z)-tert-butyl 1-(2- 502 | (R)-tert-butyl 1-(2-

((2,4-dioxothiazolidin-5- formyl-6-(2,2,2- ®

ylidene)methyl)-6-(2,2,2-
trifluoroethoxy)phenyl)pi
peridin-3-ylcarbamate

(j,NHBoc

fe) N F
o\)<l_f
HN
)’S
8]

trifluoroethox y)phenyl)pi
peridin-3-ylcarbamate
Method 122

UNHBOC

N

gy
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157 (5,Z)-tert-butyl 1-(2- 488 | ($)-tert-butyl 1-(2-
((2,4-dioxothiazolidin-5- formyl-6-(2,2,2-
ylidene)methyl)-6-(2,2,2- trifluoroethoxy)phenyl)p
trifluoroethoxy)phenyl)p yrrolidin-3-ylcarbamate
yrrolidin-3-ylcarbamate Methed 123

NHBoc ;NHBOC
3 Q " Q F
O\/l< F F
HN F Of\O/O\)( F
s
ol

158 (R, Z)-tert-butyl 1-(2- 478 | (R)-tert-butyl 1-(2-
((2,4-dioxothiazolidin-5- formyl-6-(2-
ylidene)methyl)-6-(2- methoxyethoxy)phenyl)p
methoxyethoxy)phenyl)p iperidin-3-ylcarbamate
iperidin-3-ylcarbamate Method 124

H H
K Cry’
. BRA
O
8]

159 (S,Z)-tert-butyl 1-(2- 464 | (§)-tert-butyl 1-(2-
{(2,4-dioxothiazolidin-5- formyl-6-(2-
ylidene)methyl)-6-(2- methoxyethoxy)phenyl)p
methox yethoxy)phenyl)p yrrolidin-3-ylcarbamate
yrrolidin-3-ylcarbamate Method 125

o]
ﬁ*\(o‘k_ ﬁ—{)“lv
& (3 °
L\Q/OV/\O/ N o
HN = ~ 0
8 o o)
- asj
160 (R, Z)-tert-butyl 1-(2- 488 | (R)-tert-butyl 1-(2-

(cyclopentyloxy)-6-((2,4-
dioxothiazolidin-5-
ylidene)methyl)phenyl)pi
peridin-3-ylcarbamate

. O
0

(cyclopentyloxy)-6-
formylphenyl)piperidin-
3-ylcarbamate

Method 126

H
N._-O
1

Y

152

;
B
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161 (R, Z)-tert-butyl 1-(2- 474 | (R)-tert-butyl 1-(2-
cyclobutoxy-6-((2,4- cyclobutox y-6-
dioxothiazolidin-5- formylphenyl)piperidin-
ylidene)methyl)phenyl)pi 3-ylcarbamate
peridin-3-ylcarbamate Method 127

H H
N0 N. O
b
EEGRe SR
) # ©
WO YO
%S
of

162 (R,Z)-tert-butyl 1-(4- 447 | (R)-tert-butyl 1-(4-
carbamoyl-2-((2,4- carbamoyl-2-
dioxothiazolidin-5- formylphenyl)piperidin-
ylidene)methyl)phenyl)pi 3-ylcarbamate
peridin-3-ylcarbamate Method 128

H

N

o
Ly 2,
HN N Y %
o)—S 0% °
O NHe
O,

163 (8, Z)-tert-butyl 1-(4- 447 | (§)-tert-butyl 1-(4-
carbamoyl-2-((2,4- carbamoyl-2-
dioxothiazolidin-5- formylphenyl)piperidin-
ylidene)methyl)phenyl)pi - 3-ylcarbamate
peridin-3-ylcarbamate Method 129

Oty

NH,

B

NH,
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164 (RZ)-4-(3-(tert- 447 | (R)-4-(3-(tert-
butoxycarbonylamino)pi butoxycarbonylamino)pi
peridin-1-y1)-3-((2,4- peridin-1-yl}-3-
dioxothiazolidin-5- formylbenzoic acid
ylidene)methyl)benzoic Method 130
acid
o (7 T Q L
HN OHC o
d
OH
H
165 (8. 7)-4-(3-(tert- 433 | (5)-4-(3-(tert-
butoxycarbonylamino)py butoxycarbonylamino)py
molidin-1-y1)-3-((2,4- rrolidin-1-yl)-3-
dioxothiazolidin-5- formylbenzoic acid
ylidene)methyl)benzoic Method 131
acid
~NHBoc ~NHBoc
N
HN N oHe, N
OH 0Ny
166 (R,Z)-tert-butyl 1-(3- 480 | (R)-tert-butyl 1-(3-
((2,4-dioxothiazolidin-5- formylbiphenyl-2-
ylidene)methyl)biphenyl- yl)piperidin-3-
2-yD)piperidin-3- ylcarbamate
ylcarbamate Method 201
0
HN~—g?
o PUSE
S 0
’QN)KOk NJLOJ<
ol sl
HN—g?© Vad 9
> Jk/\
O==<S N " o ST (\ N NHBoc

N\

z
T
O%:
pd
3

N
C
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Method 38:
(Z)-tert-butyl 3-(4-(3-((2,4-dioxothiazolidin-5-ylidene)methyl)pyridin-2-yl)piperazin-1-
yl)-3-oxopropylcarbamate:

A 50 mL vial was charged with a magnetic spin bar, (Z)-5-((2-(piperazin-1-
yD)pyridin-3-yl)methylene)thiazolidine-2,4-dione hydrochloride (Example 89) (0.125 g,
0.38 mmuol), 3-(tert-butoxycarbonylamino)propanoic acid (0.109 g, 0.57.mmol), DMF
(1.912 ml), and diisopropylethylamine (0.334 ml, 1.91 mmol). With stirring, HATU
(0.291 g, 0.76 mmol) was added and the reaction was warmed to 50 °C for 3 h, The
reaction was then diluted with water and extracted with ethyl acetate (3 X 50 mL). The
combined organic extract was dried with MgSQ,, filtered through a bed of Celite, and
conc. in vacuo to yield the product which was purified via silica gel chromatography (80
) using ethyl acetate/hexanes (1:1) as eluent to provide the title compound as an off

white solid. (0.080 g, 45.3 %); m/z 462.

The following intermediates were prepared by the procedure of Method 38, using the

appropriate starting materials.
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Method Compound "H NMR m/z SM
39 (Z)-tert-butyl 4-(4-(2- 502 | (5Z)-5-(2-piperazin-1-

((2,4-dioxothiazolidin-5-
ylidene)methyl)phenyl)pi
perazine-1-
carbonyl)piperidine-1-
carboxylate

EJDC
HMN 0 ?

ylbenzylidene)-1,3-
thiazolidine-2 4-dione
HM =

o~ _H

Example 115
and
1-(tert-
butoxycarbonyl)piperidin
e-4-carboxylic acid

Eoc

HO™ ~O

40

(Z)-tert-butyl 3-(4-(2-
((2,4-dioxothiazolidin-5-
ylidene)methyl)-4-
(trifluoromethyl)phenyl)p
iperazine-1-
carbonyl)piperidine-1-
carboxylate

NBac
o
ST N o

560

(Z)-5-(2-(piperazin-1-yl)-
5-
(trifluvoromethyl }benzylid
ene)thiazolidine-2 4-
dione

HN

=<\

F

Fe
Example 87
and
1-(tert-
butoxycarbonyl)piperidin
e-3-carboxylic acid

NBoc

]

HO "0
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41

(Z)-tert-butyl 3-(4-(2-
((2,4-dioxothiazolidin-5-
ylidene)methyl)-4-
(trifluoromethyl)phenyl)p
iperazin-1-yl)-3-
oxopropylcarbamate

= i
IRV (\NJ\/\NHBoc
N

530

(Z)-5-(2-(piperazin-1-yl)-
3-
(trifluoromethyl)benzylid
ene)thiazolidine-2,4-
dione

HN
N o

i
F

8

. F
Example 87

and
3-[(tert-
butoxycarbonyl)amino]pr "

opanoic acid
0

HOJ\/\NHBOC

42

(Z)-tert-butyl 3-(4-(2-
{(2,4-dioxothiazolidin-5-
ylidene)methyl)-6-
methoxyphenyl)piperazin
-1-y1)-3-
oxopropylcarbamate

0;‘(5 = Nj)l\/\ "OLGJ<
Sha

0/

492

(Z)-5-(3-methoxy-2-

{(piperazin-1-

yl)benzylidene)thiazolidi
ne-2,4-dione

HN =
o=

SN OH

O/

Example 97
and

3-[(tert-
butoxycarbonyl)amino]pr ‘.
oparg)ic acid

HOJJ\/\NHBOC
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43

(Z)-tert-butyl 3-(4-(2-
chloro-6-((2,4-
dioxothiazolidin-5-
ylidene)methyl)phenyl)pi
perazin-1-yl)-3-
oxopropylcarbamate

o<1 Ok,\ﬁiok

Cl

496

(Z)-5-(3-chloro-2-
(piperazin-1-
yl)benzylidene)thiazolidi
ne-2,4-dione

@]
TN M
N
Cl
Example 98
and
3-[(tert-

butoxycarbonyl)amino]pr

opanoic acid
o)

HO)J\/\NHBOC.

50

(Z)-tert-butyl 3-(4-(2-
((2.4-dioxothiazolidin-5-
ylidene)methyl)phenyl)-
1,4-diazepane-1-
carbonyl)piperidine-1-
carboxylate

e

28¢

516

(£)-5-(2-(1,4-diazepan-1-
yhbenzylidene)thiazolidi
ne-2.4-dione

Example 106
and
1-(tert-
butoxycarbonyl)piperidin
e-3-carboxylic acid

NBoc

HO™ O
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51 (Z)-tert-butyl 5-(4-(2- 504 | (2)-5-(2-(1,4-diazepan-1-
((2,4-dioxothiazolidin-5- yl)benzylidene)thiazolidi
ylidene)methyl)phenyl)- -ne-2,4-dione
1,4-diazepan-1-yl)-5-
oxopentylcarbamate
Q
|
§~H
N
o (O |
N N ‘Example 106
Ve and
S-[(tert-
butoxycarbonyl)amino]p
entanoic acid
I X
52 (Z)-tert-butyl 4-(4-(2- 490 | (Z)-5-(2-(1,4-diazepan-1-

((2,4-dioxothiazolidin-5-
ylidene)methyl)phenyl)-
1,4-diazepan-1-yl)-4-
oxobutylcarbamate

o ST
3~ %

-
g

yl)benzylidene)thiazolidi
ne-2,4-dione

Example 106

and

4-[{tert-
butoxycarbonyl)amino]b
utanoic acid
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53 (Z)-tert-butyl 3-(4-(2- 475 | (£)-5-(2-(1,4-diazepan-1-
((2,4-dioxothiazolidin-5- yl)benzylidene)thiazolidi
ylidene)methyl)phenyl)- ne-2,4-dione
1,4-diazepan-1-yl)-3-
oxopropylcarbamate
o) %‘O%
NMH
(Nj) Example 106
HN ==
P and
© 3-[(tert-
butoxycarbonyl)amino]pr
opanoic acid
O
HO)J\/\NHBOC
55 (Z)-tert-butyl 4-(4-(2- 476 | (5Z)-5-(2-piperazin-1-

((2,4-dioxothiazolidin-5-
ylidene)methyl)phenyl)pi
perazin-1-yl)-4-
oxobutylcarbamate

N
)

ylbenzylidene)-1,3-
thiazolidine-2,4-dione
HN o

O"(S N (\\)N'H

Example 115

and

4-[(tert-
butoxycarbonyhamino]b

utanoic acid
O

HO)K/\/H\H/OX

0
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56 (Z)-tert-butyl 5-(4-(2- 490 | (5Z)-5-(2-piperazin-1-
((2,4-dioxothiazolidin-5- -ylbenzylidene)-1,3-
ylidene)methyl)phenyl)pi thiazolidine-2,4-dione
perazin-1-yl)-5- HN—o"
oxopentylcarbamate
o N
)
% Example 115
H
s and
}’ nd
5-[(tert-
butoxycarbonyl)amino]p
entanoic acid
0O 0O
OJVV\J?\
57 (Z)-tert-butyl 4-(4-(4-(2- 593 | (5Z)-5-(2-piperazin-1-

((2,4-dioxothiazolidin-5-
ylidene)methyl)phenyl)pi
perazine-1-
carbonyl)benzyl)piperazi
ne-1-carboxylate

S Qs
o

70

‘ylbenzylidene)-1,3-
thiazolidine-2,4-dione
HN o

o< H

Example 115

and

4-{[4-(tert-
butoxycarbonyl)piperazin
-1-ylJmethyl }benzoic
acid

r fﬂ
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58 (Z)-tert-butyl 3-(4-(2- 524 [ (57)-5-(2-piperazin-1-
((2,4-dioxothiazolidin-5- ylbenzylidene)-1,3-
ylidene)methyl)phenyl)pi thiazolidine-2,4-dione
perazine-1- HN—o°
carbonyl)benzylcarbamat
. Y) y O%S N @,H

0.0 N
>|/ hd
HN
Example 115
o and
3-{l(rert-
[N] butoxycarbonyl)amino]m
N ethyl }benzoic acid
0 O
HN},.S . OJ\ N OoH
° A
63 tert-butyl  3-(4-(2-((2,4- 501 | (52)-5-(2-piperazin-1-

dioxothiazolidin-5-
ylidene)methyl)phenyl)pi

perazine-1-
carbonyl)piperidine-1-
carboxylate
0. N._-O
\(
) F
0 N

ylbenzylidene)-1,3-
thiazolidine-2 4-dione

:(N O
(@] SN _H
%@

Example 115
And
1-(tert-
butoxycarbonyl)piperidin
e-3-carboxylic acid

NBoc

HO™ O

162



WO 2010/001169 PCT/GB2009/050773
64 tert-butyl  3-(4-(2-((2,4- 473 | (5Z)-5-(2-piperazin-1-
dioxothiazolidin-5- ylbenzylidene)-1,3-
ylidene)methyl)phenyl)pi thiazolidine-2,4-dione
perazine-1- HN—r
carbonyl)azetidine-1- o= H
carboxylate TN (\N
HN N\)
Oﬂ(‘s X (‘N’ﬁt\
N M Example 115
0\(\ And
1-(tert-
butoxycarbonyl)azetidine
-3-carboxylic acid
Q O
N
d ML @
66 (R,Z)-tert-butyl 5-(1-(2- 550 | (R,Z)-5-(2-(3-

((2,4-dioxothiazolidin-5-
ylidene)methyl)-4,5-
dimethoxyphenyl)pyrroli
din-3-ylamino)-5-
oxopentylcarbamate

%

aminopyrrolidin-1-yl)-
4,5-
dimethoxybenzylidene)th
iazolidine-2,4-dione

NH,

!

HN

Example 100

And

5-[(tert-
butoxycarbonyl)amino]p
entanoic acid

H
Ho\g/\/\/NIOX

163



9

WO 2010/001169 PCT/GB2009/050773
67 (8,Z2)-tert-butyl  5-(1-(2- 550 | (5,2)-5-(2-(3-
((2,4-dioxothiazolidin-5- aminopyrrolidin-1-yl)-
ylidene)methyl)-4,5- 4.5-
dimethoxyphenyl)pyrroli dimethoxybenzylidene)th
din-3-ylamino)-35- iazolidine-2,4-dione
oxopentylcarbamate NH2
H 0O
ot [\
gw_(JJH o N
4]
o~ veg
WA T O/
' G O O
Example 101
And
S-[{tert-
butoxycarbonyl)amino]p
entanoic acid
H
HO N. O
75 (£)-3-(1,3- 552 | (572)-5-[2-(3-
dioxoisoindolin-2-yl)-N- aminopyrrolidin-1-yl)-
(1-2-((2.4- 4.5-

dioxothiazolidin-5- dimethoxybenzylidene]-
ylidene)methyl)-4,5- 1,3-thiazolidine-2,4-
dimethoxyphenyl)pyrroli dione
din-3-yl)propanamide <_SNH2
O N
o
N HN
=(“/ © e o”
o o
NH <0
Example 118
d and
? ) 3-(1,3-dioxo-1,3-
HN dihydro-2H-isoindol-2-
S o yl)propanoic acid
© o]
-
0 N
HO 0
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76 S4-(2-(4-(3-(1,3- (52)-5-(2-piperazin-1-
dioxoisoindolin-2- ylbenzylidene)-1,3-
yl)propanoyl)piperazin- thiazolidine-2,4-dione
1- HN—g®
ylbenzylidene)thiazolidi o< H
ne-2,4-dione SN N

0, N\)
OY\/N ‘
N ) Example 115
E j and
o N 3-(1,3-dioxo-1,3-
“dihydro-2H-isoindo}-2-
HN Dpropanoic acid
}-—s yLprop
d 0
O\'/\/N
HO 0
NHBoc
NH, i—"

Method 59:
(Z)-tert-butyl 2-(1-(2-((2,4-dioxothiazolidin-5-ylidene)methyl)-4,5-
dimethoxyphenyl)pyrrolidin-3-ylamino)ethylcarbamate:

A mixture of (5Z)-5-{2-[3-(dimethylamino)pyrrolidin-1-yl}-4,5-
dimethoxybenzylidene }-1,3-thiazolidine-2,4-dione (Example 52)(120 mg, 0.31 mmot)
and zert-butyl 2-oxoethylcarbamate (198 mg, 1.24 mmol) in CH,Cl, (20 mL) were heated
to reflux for 15 min followed by the addition of sodium triacetoxyhydroborate (65.9 mg,
0.31 mmol). The reaction mixture was refluxed overnight before being allowed to cool to
ambient temperature. Water (~ 0.5 mL) was added and the mixture was allowed to stir for
15 min before being loaded onto a silica gel column which was eluted with ethyl
acetate/hexane (10:1) to yield the title compound as an orange solid as (60.0 mg, 39.2 %);
m/z 493.
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The following intermediates were prepared by the procedure of Method 59, using the

appropriate starting materials.
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Method Compound "H NMR m/z SM
60 (Z)-tert-butyl  2-(4-(2- 433 | (57)-5-(2-piperazin-1-
((2,4-dioxothiazolidin-5- ylbenzylidene)-1,3-
ylidene)methyl)phenyl)pi thiazolidine-2,4-dione
perazin-1- HN—t®
yl)ethylcarbamate O‘(S H
> O
O)LNH
Example 115
N
[ j and
0 N tert-butyl (2-
N % ‘oxoethyl)carbamate
o)
S
r oA
CHO
61 (Z)-tert-butyl  2-(1-(2- 507 | (5Z)-5-{2-[3-

((2,4-dioxothiazolidin-5-
ylidene)methyl)-4,5-
dimethoxyphenyl)pyrroli
din-3-
ylamino)ethyl{methyl)car

bamate

)=0
AN~ N
. G
HN
O)'S o~
_0

(dimethylamino)pyrrolidi
n-1-ylj-4,5-
dimethoxybenzylidene}-
1,3-thiazolidine-2,4-
dione

0
Example 52
and

tert-butyl methyl(2-
oxoethyl)carbamate

CHO
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62 (Z)-tert-butyl 2-(4-(2- 448 | (57)-5-(2-piperazin-1-
((2,4-dioxothiazolidin-5- ylbenzylidene)-1,3-
ylidene)methyl)phenyl)pi thiazolidine-2,4-dione
perazin-1- HNwr™
Dethyl{methyl)carbamat
Z Jethyl(methyl) o==(s e
Method 62 N\)
0
>Lo N Example 115
\ and
N tert-butyl methyl(2-
[ oxoethyl)carbamate
o 0
UL
Q" N
%S
CHO
68 (S,Z) tert-butyl  3-(1-(2- 507 | (5,4)-5-(2-(3-

((2,4-dioxothiazolidin-5-
ylidene)methyl)-4,5-
dimethoxyphenyl)pyrroli
din-3-
ylamino)propylcarbamate

O
O

0 N
v
M T
O)" ol
1SN

aminopyrrolidin-1-yl)-
4,5-
dimethoxybenzylidene)th
iazolidine-2,4-dione

NHa

Example 101

and

tert-butyl (3-
oxopropyl)carbamate

1
Y

OHC,/\\/NH
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69 (R,Z)-tert-butyl  3-(1-(2- 507 | (R2)-5-(2-(3-
((2,4-dioxothiazolidin-5- aminopyrrolidin-1-yl)-
ylidene)methyl)-4,5- 4,5-

dimethoxyphenyl)pyrroli
din-3-
ylamino)propylcarbamate

NHBoc
HiN
[} N
HN
),-S o
Q o

dimethoxybenzylidene)th
1azolidine-2,4-dione
NH,

Example 100
and

tert-butyl (3- "

oxopropyl)carbamate

o
b

ong” N1

70

(5, 72)-5-(2-(3-(3-(1,3-
dioxoisoindolin-2-
yl)propylamino)pyrrolidi
n-1-yl)-5-
(trifluoromethyl)benzylid
ene)thiazolidine-2,4-
dione

HN 0 Nb
AL A § 4
N *NH

F
F

545

(8, 2)-5-(2-(3-
aminopyrrolidin-1-yl)-5-
(trifluoromethyl)benzylid
ene)thiazolidine-2,4-
dione

HN

Example 88

and
3-(1,3-dioxoisoindolin-2-
yl )g‘opanal

0
HJK/\N

O
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71

(8,2)-5-(2-(3-(3-(1,3-
dioxoiseindolin-2-
yl)propylamino)}pyrrolidi
n-1-y)-3-

508

(8,2)-5-(2-(3-
aminopyrrolidin-1-yl)-3-
methoxybenzylidene)thia
zolidine-2 4-dione

methoxybenzylidene)thia HN o
zolidine-2 4-dione o’(s
(] [}
o=, ~ ® I\O"'NH2
D'IINH d -
o
o” Example 96
and
3-(1,3-dioxoisoindolin-2-
yl)propanal
0 0
H/U\/\N
O
72 (8,7)-5-(3-chloro-2-(3- 512 | (§,2)-5-(2-(3-

(3-(1,3-dioxoisoindolin-
2.
yl)propylamino)pyrrolidi
n-1-

yhbenzylidene )thiazolidi
ne-2,4-dione

Cl

aminopyrrolidin-1-yl)-3-
chlorobenzylidene)thiazo
lidine-2,4-dione

HN—°

O
:.—(S Q
Cl

Example 86
and

3-(1,3-dioxoisoindolin-2-
yl )gropanal

Hk/\N

O

O
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73 (£)-5-(2-(3-(3-(1,3- 507 | (82)-5-{2-[3-
dioxoiscindolin-2- {dimethylamino)pyrrolidi
yh)propylamino)pyrrolidi n-1-yl]-4,5-
n-1-yi)-4,5- dimethoxybenzylidene}-
dimethoxybenzylidene)th 1,3-thiazolidine-2,4-
iazolidine-2,4-dione dione
\N-—‘
HNf © o] N
o} (—NS HN ~
S -
HN 3 ©
)" s od /0
© -0 Example 52
and
3-(1,3-dioxoisoindolin-2-
yl)propanal
Q 0
gpas
O
74 (Z)-5-(2-(4~(3-(1.3- 477 | (52)-5-(2-piperazin-1-

dioxoisecindolin-2-
yl)propyl)piperazin-1-
yl)benzylidene)thiazolidi
ne-2,4-dione

N

0 [Nj

<70

ylbenzylidene)-1,3-
thiazolidine-2.,4-dione

o 5 (\N'H
N
Example 115

and
3-(1,3-dioxoisoindolin-2-
yl)propanal

O o

HJJ\/\N:z
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77

(Z)-5-(2-(3-(2-(sert-
butyldimethylsilyloxy)et
hylamino)pyrrolidin-1-
y)-4,5-
dimethoxybenzylidene)th
iazolidine-2,4-dione

TBSO\“\
NH
0 N
7
NI
d 7
O'\.

509

(52)-5-[2-(3-
aminopyrrolidin-1-yl)-
4.5-
dimethoxybenzylidene]-
1,3-thiazolidine-2,4-
dione

Example 118

and

2-(tert-
butyldimethylsilyloxy)ac
etaldehyde

0
A~ oT8s

167

(R, Z)-tert-butyl 4-((1-(2-
chloro-6-((2,4-
dioxothiazolidin-S5-
ylidene)methyl)phenyl)pi
peridin-3-
ylamino)methyl)benzylca
rbamate

°
o#(nsi

O

557

(R,2)-5-(2-(3-
aminopiperidin-1-yl)-3-
chlorobenzylidene)thiazo
lidine-2 4-dione
hydrochloride

Example 122D

HN~°
Oz(s = Q
N NH,
Cl ,

And
tert-butyl 4-
formylbenzylcarbamate

O
>LOJLH,\©\£
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168 (R Z)-tert-butyl  2-(1-(2- 496 | (R,Z)-5-(2-(3-
chloro-6-((2.4- aminopiperidin-1-yl)-3-
dioxothiazolidin-5- chlorobenzylidene)thiazo
ylidene)methyl)phenyl)pi lidine-2,4-dicne
peridin-3- hydrochloride
ylamino)ethyl(methyl)car ‘Example 122D
bamate HNwg?™
H
X AU
57 %
O\H/\/NIO\K N NH2
Cl Cl
and
‘tert-butyl  methyl  (2-
oxoethyl)carbamate
O
>|\OJJ\N/\H,H
| e
169 | (R.Z)-5~(2-(3-(2-(trert- 496 | (R, Z)-5-(2-(3-

butyldimethylsilyloxy)et
hylamino)piperidin-1-yI}-
3-
chlorobenzylidene)thiazo
lidine-2,4-dione

0
H
o=,
EI”OT\’"}SK
C1

aminopiperidin-1-yl)-3-
Ichlorobenzylidene)thiazo
‘lidine-2,4-dione
hydrochloride

Example 122D

O

HMN
0=<S R
Cl

and

2-(tert-
butyldimethylsilyloxy)ac
etaldehyde

0
%Si‘\o\)kﬁ
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170 (R,Z2)-5-(2-(3-(3-(tert- 510 [ (R.D)-5-(2-(3-
butyldimethylsilyloxy)pr aminopiperidin-1-yI)-3-
opylamino)piperidin-1- chlorobenzylidene)thiazo
yl)-3- lidine-2,4-dione
chlorobenzylidene)thiazo hydrochloride
lidine-2,4-dione Example 122D
_(H ° =+‘-|<N
o) s 0
%I'Q‘Nd\st AN
H N
¢l NH,
cl
and
3-(tert-
butyldimethylsilyloxy)pr
opanal
P Sif)\/\n,H
0
171 (R,Z)-5-(3-chloro-2-(3- 525 | (R.Z)-5-(2-(3-
(3-(1,3-dioxoisoindolin- aminopiperidin-1-yl)-3-
2- chlorobenzylidene)thiazo
yl)propylamino)piperidin lidine-2.4-dione
-1- hydrochloride
yl)benzylidene)thiazolidi Example 122D
ne-2,4-dione HN
Q
OJ; § O=<S = Q
QHMN N NHE
¢ ° C cl
3-(1,3-dioxoiscindolin-2-
yi)propanal
o
: %:N H
Y
Method 172
N
I \]/\ﬁ'/\r CHO

3-ethoxy-2-fluorobenzaldehyde:
A 200 mL round bottom flask was charged with a magnetic stir bar, 3-ethoxy-2-

fluorobenzonitrile (1.000 g, 6.05 mmol), and anhydrous toluene (12.92 ml). The sol'n
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was placed under argon and cooled to 0 °C with an ice bath, DIBAL-H (7.27 ml, 7.27
mmol) (1M in PhMe) was then added drop wise via syringe and the reaction was allowed
to stir to rt overnight. To this mixture was added 10 % HCI until the sol'n reached a pH
of ~ 2. The resulting mixture was then left to stir for 0.5 h. and was then poured into a
separatory funnel and extracted with ethyl acetate (2 x 200 mL). The combined organic
extract was dried with MgSQ., filtered, and conc. in vacuo to yield the crude product
which was purified via silica gel chromatography (80 g) using ethyl acetate/hexanes (1:4)
as eluent to provide pure 3-ethoxy-2-fluorobenzaldehyde (0.810 g, 80 %). m/z 196.

The following intermediates were prepared by the procedure of Method 172, using the

appropriate starting materials.
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173 2-fluore-3- 197 | 2-fluoro-3-
isobutoxybenzaldehyde isobutoxybenzonitrile
Method 181

O H
(E[F
o]

K(

N
I

&

174 3-(cyclohexylmethoxy)- 237 | 3-(cyclohexylmethoxy)-
2-fluorobenzaldehyde 2-fluorcbenzonitrile
Ox-H Method 182
N
(EEF !
0 F
O O
175 3-(cyclohexyloxy)-2- 223 | 3-(cyclohexyloxy)-2-
fluorobenzaldehyde fluorobenzonitrile
CHO Method 183
F N
O ”
F
0 O
0
176 2-fluoro-3- 183 | 2-fluoro-3-
isopropoxybenzaldehyde isopropoxybenzonitrile
0 F Method 184
LN
N t O N F
Y ‘:\©/Oj/
177 2-fluoro-3-(2,2,2- 223 | 2-fluoro-3-(2,2,2-

trifluoroethoxy)benzalde
hyde

F F
AR

trifluoroethoxy)benzonitr
ile
Method 200

F F
No\©,o\)<l’f
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178 2-fluoro-3-(2- 10.32 (s, 1 H) 7.56- 199 | 2-fluoro-3-(2-
methoxyethoxy)benzalde | 7.35 (m, 2 H) 7.13- methoxyethoxy)benzonitr
hyde 6.96 (m, 1 H) 4.33- ile
Ox 4.22 (m, 2 H) 3.84- Method 185
F 377 (m, 2 H) 3.42 |N]
O/\/O\ (Ss 3 H) E
o/\/o\
179 3-(cyclopentyloxy)-2- 195 | 3-(cyclopentyloxy)-2-
fluorobenzaldehyde fluorobenzonitrile
Os ‘Method 187
F
0 ~
o Il
0
o}
180 3-cyclobutoxy-2- 1031 (s, 1 H) 7.41- | 209 | 3-cyclobutoxy-2-
fluorobenzaldehyde 7.36 (m, 2 H) 7.05- fluorobenzonitrile
Ox 7.03 (m, 1 H) 4.94- ‘Method 186
F 485 (m, 1 H) 2.01- INI
/D 1.83 (m, 8 H)
° Cl o
; 0
Method 181
N

3

OH

A 100 mL round bottom flask was charged with a magnetic stir bar, 2-fluoro-3-

hydroxybenzonitrile (0.500 g, 3.65 mmol), MeCN (13.89 ml), 1-bromo-2-methylpropane
(0.699 ml, 7.29 mmol), and K,COs (1.008 g, 7.29 mmol). The mixture was then placed

in an oil bath and heated to 60 °C with stirring overnight. This mixture was then coocled

to 1t, filtered through a bed of Celite, and conc. In vacuo.

The crude material was

purified via silica gel chromatography (40 g) using ethyl acetate/hexanes (1:4) as eluent

to afford pure 2-fluoro-3-isobutoxybenzonitrile (0.610 g, 87 %) as a colorless oil. M/z

194,
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The following intermediates were prepared by the procedure of Method 181, using the

appropriate starting materials,
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182 3-(cyclohexylmethoxy)- 234 | 2-fluoro-3-
2-fluorobenzonitrile hydroxybenzonitrile
N N
Il I
F F
OH
O/\O And
{bromomethyl)cyclohexa
ne
5r
183 3-(cyclohexyloxy)-2- 220 |:2-fluoro-3-
fluorobenzonitrile “hydroxybenzonitrile
N
i I "
O F
OH
© And
Bromocyclohexane
T
184 | 2-fluoro-3- 179 [ 2-fluoro-3-
isopropoxybenzonitrile hydroxybenzonitrile
F N
N Iff
oY F
OH
And
2-iodopropane
|
185 2-fluoro-3-(2- 196 | 2-fluoro-3-
methoxyethoxy)benzonitr hydroxybenzonitrile
ile i
N
I F
F OH
LN And
1-bromo-2-
methoxyethane
Br’/\“’o\
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186 3-cyclobutoxy-2- 192 | 2-fluoro-3-
fluorobenzonitrile hydroxybenzonitrile
N
INll i
F F
/D OH
° And
Bromocyclobutane
Br-
187 3-(cyclopentyloxy)-2- 2-fluoro-3-
fluorobenzonitrile hydroxybenzonitrile
N
N |
éf F
/O OH -
© And
bromocyclopentane
Br

Method 188
BocHN

0
\CN% BocHN
R 5 ENH

Pd Hp HO' _ o

{()-tert-butyl-4-hydroxypyrrolidin-3-ylcarbamate

A racemic mixture of trans-benzyl 3-(tert-butoxycarbonylamino)-4-hydroxypyrrolidine-
1-carboxylate (3.36 g, 9.99 mmol) (Method 190) in MeOH (40 mL) was degassed, then
10 wt % Pd/C (3.19 g, 3.00 mmol) was added. The mixture was degassed, charged with
H;, and stirred overnight. The mixture was filtered through a bed of Celite, washed with
methanol, the filtrate was dried over anhydrous Na;SQ,, filtered and conc. in vacuo to
yield a white solid as racemic tert-butyl-4-hydroxypyrrolidin-3-ylcarbamate (2.020 g,
100 %). 'H NMR (400 MHz, MeOD) & ppm 4.13 (dt, 1 H), 3.89-3.75 (m, 1 H), 3.35 (brs,
1 H), 3.14 (dd, 1 H), 2.93-2.73 (m, 2 H), 1.46 (s, 10 H); m/z 203.
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The following intermediates were prepared by the procedure of Method 188, using the

appropriate starting materials,

Method Compound 'H NMR m/z SM
189 (¥)-tert-butyl-4- 216 | (#)-benzyl 3-(tert-
hydroxypiperidin-3- butoxycarbonylamino)-4-
ylcarbamate hydroxypiperidine-1-
C?)H carboxylate
NHBoc Method 191
e
N CH
H UNHBOC
(+/-) N "
aae
Method 190

H,N

o O 0

LIRS

(+)-benzyl 3-(tert-butoxycarbonylamino)-4-hydroxypyrrolidine-1-carboxylate

To a mixture of racemic trans-benzyl 3-amino-4-hydroxypyrrolidine-1-carboxylate (2.67

g, 11.30 mmol)(Method 193) and di-ters-butyl dicarbonate (3.70 g, 16.95 mmol) in

CH,C!, (50 mL) was added Et;N (4.73 mL, 33.90 mmol) at O °C. The mixture was then

stirred at rt for 48 h. The reaction mixture was then conc. in vacuo giving a residue

which was purified via silica gel chromatography (40% to 90% ethyl acetate/hexane) to

yield a white solid as (£)-benzyl 3-(fert-butoxycarbonylamino)-4-hydroxypyrrolidine-1-
carboxylate (3.36 g, 88 %). 'H NMR (400 MHz, Dichloromethane-d2 ) § ppm 7.48-7.32
(m, 5 H), 5.21-5.00 (m, 2 H), 4.78 (brs, 1 H), 4.29-4.18 (m, 1 H), 3.84 (dd, 1 H), 3.74 (d,
1 H), 3.41-3.12 (m, 2 H), 1.49-1.33 (m, 9 H); m/z 337
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The following starting materials were prepared by the procedure of Method 190 using the

appropriate starting materials.

Method Compound "HNMR m/z SM
191 (#)-benzyl 3-(tert- 350 | (%)-benzyl  3-amino-4-
butoxycarbonylamino)-4- hydroxypiperidine-1-
hydroxypiperidine-1- carboxylate
carboxylate Method 194
OH

UNHBOC OH

N

o
/\© o)N\o’\O

192 tert-butyl  1-(2-chloro-6- 352 | 2-(3-amino-4-
formylphenyl)-4- methylpiperidin-1-yl)-3-
methylpiperidin-3- chiorobenzaldehyde
ylcarbamate Method 199

0y o
bi:l:\:(u J\Ok TEZPC(NHz
Cl

Method 193

(*)-benzyl 3-amino-4-hydroxypyrrolidine-1-carboxylate:

A mixture of racemic trans-benzyl 3-azido-4-hydroxypyrrolidine-1-carboxylate
(2.96 g, 11.29 mmol) (Method 195) and triphenylphosphine (3.11 g, 11.85 mmol) in THF
(25 mL) was stirred at rt for 7 h. Water (2 mL, 111 mmol) was then added and the
mixture then stirred at 50 °C overnight, The mixture was then concentrated under reduced
pressure, and the residue was purified via silica gel chromatography (100% DCM to
37:3:60/methanol: Et;N:DCM) to yield the title compound (2.96 g, 11.29 mmol) as an oil.
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'H NMR (400 MHz, Dichloromethane-d2 )8 ppm 7.38-7.19 (m, 5 H), 5.02 (s, 2 H), 3.89
(brs, 1 H), 3.62 (dd, 2 H), 3.29-3.15 (m, 2 H), 3.12-3.01 (m, 1 H); m/z 236.

The following starting materials were prepared by the procedure of Method 193 using the

appropriate starting materials.

Method Compound HNMR m/z | SM
194 (#)-benzyl  3-amino-4- 250 | (%)-benzyl 3-azido-4-
hydroxypiperidine-1- hydroxypiperidine-1-
carboxylate carboxylate
oH Method 196
~ NHa
O’ OH
N N3
o)\o’\© (\/r
N
~0

Method 195

Na, o ., Ho 0o
N=N=N é :2

(#)-benzyl 3-azido-4-hydroxypyrrolidine-1-carboxylate

To a stirred mixture of benzyl 6-oxa-3-azabicyclo[3.1.0]hexane-3-carboxylate (5.2 g,
23.72 mmol) (Method 197) in DMF (30 mL) was added sodium azide (2.313 g, 35.58
mmol) in a mixture of acetone (20.00 mL) and water (10.00 mL). The resulting mixture
was stirred at 80 °C for 24 h. The mixture was then diluted with water and ether,
separated, and the organic layer was washed with brine, dried and conc. invacuo. The
resulting material was purified via silica gel chromatography (eluted with 15% to 35%
ethyl acetate/hexane), yielding the title compound as a yellow solid (4.10 g, 65.9 %). 'H
NMR (400 MHz, dichloromethane-d2 ) 8 ppm 7.50-7.25 (m, 5 H), 5.43-5.25 (m, 2 H),
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4,31 (brs, 1 H), 4.00 (brs, 1 H), 3.77 (dd, 1 H), 3.69 (dd, 1 H), 3.53 (d. 1 H), 344 (dd, 1
H), 2.17 (brs, 1 H); m/z 263.

The following starting materials were prepared by the procedure of Method 195 using the

appropriate starting materials.

Method Compound 'H NMR m/z SM
196 (x)-benzyl 3-azido-4- : 276 | benzyl 7-oxa-3-
hydroxypiperidine-1- azabicyclo[4.1.0]heptane
carboxylate -3-carboxylate
oH Method 198
" J
\ (;
OA\O/\© O)\O/\Q

Method 197
0

H EN_{ OCN—{O

O

To a stirred mixture of benzyl 2,5-dihydro-1H-pyrrole-1-carboxylate (5 g, 24.60 mmol)
in DCM (80 mL) was added 3-chlorobenzoperoxoic acid (6.89 g, 30.75 mmol) at 0 °C.

0-0

Cl

benzyl 6-oxa-3-azabicyclo[3.1.0]hexane-3-carboxylate

The mixture was then stirred at rt overnight. The reaction mixture was then filtered
through a bed of Celite and the filtrate was washed with sat’d aqueous Na,CQ, and brine.
The organic was then separated and dried over anhydrous Na,;SQ,, filtered, and conc. in

vacuo to yield the title compound that was used for next step without further purification.

The following starting materials were prepared by the procedure of Method 197 using the

appropriate starting materials.
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Method Compound 'H NMR m/z SM
198 benzyl 7-oxa-3- 217 | Benzyl 5,6-
azabicyclo[4.1.0jheptane dihydropyridine-1(2H)-
-3-carboxylate carboxylate

oj\o’\© :OA\O/\©

Method 199:
XL AL
o N G
Cl cl

2-(3-amino-4-methylpiperidin-1-y1)-3-chlorobenzaldehyde

To a stirred solution of methyl 1-(2-chloro-6-formylphenyl)-4-methylpiperidin-3-
ylcarbamate (220 mg, 0.71 mmol) (Method 119) in MeOH (3 ml)- was added 40 %
aqueous solution of KOH (10ml) drop wise, and the resulting mixture was heated at
reflux for 16 h. The mixture was allowed to cool to 1t, diluted with water, and extracted
with DCM. The combined organic extract was dried over anhydrous Na,SOy, filtered,
and conc. in vacuo. The resulting residue was purified via silica gel chromatography
(100 % ethyl acetate to 10 % methanol in ethyl acetate) to yield the title compound as a
light yellow gum (0.057 g, 31.9 %). 'H NMR (400 MHz, CHLOROFORM-d) & ppm 8.44
(s, 1 H), 7.40 (t, 2 H), 7.07 (t, 1 H), 4.29 (d, 1 H), 3.58 (ddd, 1 H), 3.38 (dd, 1 H), 3.11
(td, 1 H), 2.81 (d, 1 H), 2.20-1.91 (m, 1 H), 1.31-1.14 (m, 1 H), 1.08 (d, 3 H), 0.63-0.37
(m,1 H).

Method 200

2-fluoro-3-(2,2,2-trifluoroethox y)benzonitrile:
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A stirred solution of 2-fluoro-3-hydroxybenzenitrile (800 mg, 5.83 mmol) in
DMF (10 mL) at 0 °C was treated portionwise with NaH (280 mg, 7.00 mmol) (60% oil
dispersion). The reaction mixture was then stirred for 0.5 h and 2,2,2-trifluoroethyl
trifluoromethanesulfonate (1490 mg, 6.42 mmol) was added. The reaction was allowed to
warm to rt overnight with stirring. The reaction mixture was then treated with water (40
mL) and brine (5 mL) and extracted with ethyl acetate (~ 50 mL). The organic extract
was washed with water, dried over anhydrous Na;SQO,, filtered and conc. in vacuo to
afford a residue which was purified via silica gel chromatography (10 % to 30 % ethyl
acetate/hexanes) to yield the title compound as a white solid (1040 mg, 81 %). 'H NMR
(400 MHz, MeOD) & ppm 7.56 (td, 1 H), 7.47-7.38 (m, 1 H), 7.38-7.24 (m, 1 H), 4.73 (q,
2 H); m/z 220.

Method 201:

(R)-tert-butyl 1-(3-formylbiphenyl-2-yl)piperidin-3-ylcarbamate:

E[QNM Sk QQﬁiok
S @

A mixture of (R)-tert-butyl 1-(2-bromo-6-formylphenyl)piperidin-3-yl carbamate
(Method 95) (300 mg, 0.78 mmol), phenylboronic acid (143 mg, 1.17 mmol), 1,1'-bis(di-

tert-butyllphosphino)ferrocenedichloro palladium (II) complex (40.8 mg, 0.06 mmoi),
and Na,CO; (124 mg, 1.17 mmo!) was suspended in dioxane (5 mL) and water (1.50 mL)
and stirred at 110 °C for ovemight under an atmosphere of nitrogen. The reaction was
cooled to rt and water (~ 50 mL) and ethyl acetate (~ 50 mL) was added to the mixture.
The organic phase was separated, dried over anhydrous lMgSOa,, filtered, and conc. in
vacuo affording a residue purified with via silica gel chromatography (40 g) using a
gradient of 5% to 30% ethyl acetate/hexanes to yield the title compound as a low melting
solid (168 mg, 56.4 %); m/z 381,

One may purify examples provided above by reverse-phase HPLC in a solvent
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contain varying concentrations of trifluoroacetic acid or hydrochloric acid. Thus the
examples above may be isolated as, the freebase, hydrochloride salt, or trifluoroacetate

salt.

PIM 1 and 2 enzyme assay descriptions:

PIM1 in-vitro mobility shift assay

One may determine the activity of purified human His-PIM1 [2-313] enzyme in-
vitro using a mobility shift assay on a Caliper LC3000 reader (Caliper, MA), which
measures fluorescence of a phosphorylated and unphosphorylated FL-Ahx-Bad (FITC-
(AHX)RSRHSSYPAGT-COOH, Primm 200606-00289, Primm Biotech, MA) and
calculates a ratiometric value to determine percent turnover. One may express PIM1
(University of Dundee, Scotland) in baculovirus system with a typical yield of >85%
purity.

One determines phosphorylation of the FL.-Ahx-Bad in the presence and absence
of the compound of interest. One preincubates Sul of Enzyme/Substrate/adenosine
triphosphate (ATP) mix consisting of 2.4nM PIMI, 3.6uM FL-Ahx-Bad, and 240uM
ATP in 1.2x buffer with 2ul of compound for 20 minutes at 25 °C. One initiates reactions
with 5ul of Metal mix consisting of 24mM MgCl, in 1.2x buffer and.incubated at 25 °C
for 90 minutes and stops the reactions by addition of Sul of Stop mix consisting of
100mM HEPES, 121mM ethylenediamine tetraacetic acid, (.8% -Coatin Reagent 3
(Caliper, MA), and 0.01% Tween. One detects phosphorylated and unphosphorylated
substrate by a Caliper LC3000 reader (Caliper, MA) in the presence of separation buffer
consisting of 100mM HEPES, 16mM ethylenediamine tetraacetic acid, 0.1% Coatin
Reagent 3 (Caliper, MA), 0.015% Brij-35, 5% DMSQO, and 5.6mM MgCl.. One may use
the following separation conditions for a Caliper LC3000: -1.0 PSI, -2000 V upstream
voltage, -400 V downstream voltage, 0.2 second sample sip, 45 second post sip, 10%

laser strength.
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PIM2 in-vitro mobility shift assay

One may determine the activity of purified human His-PIM2 {23-299] enzyme in-
vitro using a mobility shift assay on a Caliper LC3000 reader (Caliper, MA), which
measures fluorescence of a phosphorylated and unphosphorylated FL-Ahx-Bad (FITC-
(AHX)RSRHSSYPAGT-COOH, Primm 200606-00289, Primm Biotech, MA) and
calculates a ratiometric value to determine percent turnover. One may express PIM2
(produced at AstraZeneca, R&D Boston) in E. coli cells with a typical yield of >90%
purity.

One determines phosphorylation of the FL-Ahx-Bad in the presence and absence
of the compound of interest. One preincubates Sul. of Enzyme/Substrate/adenosine
triphosphate (ATP) mix consisting of 2.4nM PIM1, 3.6uM FL-Ahx-Bad, and 12uM ATP
in 1.2x buffer with 2ul of compound for 20 minutes at 25 °C. One initiates reactions with
Sul of Metal mix consisting of 24mM MgCls in 1.2x buffer and incubates at 25 °C for 90
minutes. One stops reactions by addition of 5Sul. of Stop mix consisting of 100mM
HEPES, 121mM ethylenediamine tetraacetic acid, 0.8% Coatin Reagent 3 (Caliper, MA),
and 0.01% Tween. One detects phosphorylated and unphosphorylated substrate by a
Caliper LLC3000 reader (Caliper, MA) in the presence of separation buffer consisting of
100mM HEPES, 16mM ethylenediamine tetraacetic acid, 0.1% Coatin Reagent 3
(Caliper, MA), 0.015% Brij-35, 5% DMSO, and 5.6mM MgCl,. One may use the
following separation conditions for a Caliper LC3000; -1.0 PSIL, -2000 V upstream
voitage, -400 V downstream voltage, 0.2 second sample sip, 45 second post sip, 10%
laser strength.

Using the above described assays, or appropriate modifications thereof, preferred
compounds disclosed herein generally have an ICsy for PIM1 of less that 5 micromolar
{(uM), and even more preferred of less than 1 micromolar, The table 1 below provides the
percent inhibition of PIM1 at 0.3 micromolar for Examples provided herein. Several
examples were tested more than once. Variations in the experimental outcomes, negative
values, or values over 100% inhibition are presumably due to experimental error inherent

in the assay,
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Table 1.

Example number PIM1 %I at 0.3 uM PIM2 %1 at 0.3 uM
1 >95 77.7
2 >95 >95
3 >95 58.0
4 >95 79.6

S5A >95 79.9 "
5B >05 >95
6 79.4 9.5
7 5.4 <5
8 16.3 <5
9 6.9 <5
10 >95 50.1
11 89.4 17.9
12 80.2 <5
13 <5 <5
14 >05 69.9
15 12.9 <5
16 13.9 <5
17 29.8 <5
18 <5 <5
19 >95 383
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20
21
22
23
24
25
26
27
28
29
30
31
32
33

34
35
36
37
38
39
40

41

86.5

82.9

31.9

87.6

>05

>05

>05

90.8

90.0

92.8

90.8

92.8

94.0

>95

>05

<5

>95

89.7

>05

89.4

>05

74.0

190

1.1

15.8

8.5

19.7

44.3

68.4

49.6

25.1

274

15.6

23.3

319

>95

393

<5

>05

69.4

929

57.3

89.8

25.1

PCT/GB2009/050773



WO 2010/001169

42
43
44
45
46
47

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63

58.8

554

83.8

40.1

134

50.0

84.4

>05

93.7

85.5

>05

623

88.1

11.0

80.7

53.3

16.0

<5

354

81.8

62.1

79.2

191

233

147

46.7

14.3

15.7

26.3

41.3

86.3

45.4

80.6

03.5

82.1

73.1

<5

33.5

42,6

7.1

6.6

11.3

28.1

17.5

215
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64

63

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84A

84B

86.5

45,3

50.3

41.9

<5

<5

<5

<5

<5

>05

59.6

51.2

71.4

90.0

<5

<5

37.4

34.0

92.9

192

25.7

18.9

20.9

<5

9.0

163

<5

<5

<5

<5

69.5

27.6

22.7

30.0

60.7

58.2

543
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84C
84D
84E
84F
84G
84H
841
84J
84K
84L
84M
84N
840
85
86
87
88
89
90
91
92

93

47.8

27.8

117

87.4

92.0

>05

>05

93.3

>05

>05

>05

92.8

<5

>03

>95

>05

>95

48.4

78.2

6.6

>05

>95

193
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A method of treating or preventing cancer comprising,

a) providing a pharmaceutical composition comprising a compound of formula I,

H O
0:41
87
R1

formula I,
or saits thereof, functioning to inhibit a PIM kinase, wherein

R’ is selected from a carbocyclyl, aryl, and heterocyclyl, wherein
R!is optionally substituted with one or more, the same or different, Rz;

R? is selected from halogen, C;salkyl, halogenated C;_galkyl,
amino, C, galkylamino, (C,_salkyl);amino, and heterocyclyl, wherein R?is
optionally substituted with one or more, the same or different, R’;

R? is selected from Cjsalkyl, halogen, nitro, cyano, hydroxy,
amino, mercapto, formyl, carboxy, carbamoyl, C\.¢alkoxy, Cj.salkylthio,
Ci.salkylamino, {(C,galkyl);amino, C,.salkylsulfinyl, C;.alkylsulfonyl,
arylsulfonyl, carbocyelyl, aryl, and heterocycly], wherein R? is optionally
substituted with one or more, the same or different, R*;

R* is selected from C)alkyl, halogen, nitro, cyano, hydroxy,
amino, mercapto, formyl, carboxy, carbamoyl, C,salkoxy, Cyealkylthio,
C,.salkylamino, (C,4alkyl);amino, C,¢alkylsulfinyl, Ci.salkylsulfonyl,
arylsulfonyl, carbocyclyl, aryl, and heterocyclyl, wherein R* is optionally
substituted with one or more, the same or different, R>: and

R’ is selected from halogen, nitro, cyano, hydroxy,
trifluoromethoxy, trifluoromethyl, amino, formyl, carboxy, carbamoyl,
mercapto, sulfamoyl, methyl, ethyl, methoxy, ethoxy, acetyl, acetoxy,
methylamino, ethylamino, dimethylamino, diethylamino,

N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl,
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N-ethylcarbamoyl, N,N-dimethylcarbamoyl, N, N-diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulfinyl,
ethylsulfinyl, mesyl, ethylsulfonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulfamoyl, N-ethylsulfamoyl, N,N-dimethylsulfamoyl,
N, N-diethylsulfamoyl, N-methyl-N-ethylsulfamoyl, carbocyclyl, aryl, and
heterocyclyl; and

b) administering said pharmaceutical composition to a subject diagnosed with,

exhibiting symptoms of, or at risk for cancer.

2. A compound of formula 1A,

formula IA,
or salts thereof, wherein,

--- is individually at each occurrence selected from a single and double

bond;

n is selected from O, 1, or 2;

m is selected from 0, 1, or 2;

A is selected from N and CR’;

X is selected from O, S, CHR'® and NR";

Y is selected from N, CH, and C;

R®, R%, and R are each individually and independently from hydrogen,
Cisalkyl, halogen, cyano, nitro, hydroxy, amino, mercapto, formyl, carboxy,
carbamoyl, C,galkoxy, C;salkylthio, C,.galkylamino, (C;calkyl)>amino,
carbocyclyl, aryl, and heterocyclyl, wherein R®, R®, and R” are each optionally

substituted with one or more, the same or different, R'%;
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R® and R? are each individually and independently selected from
hydrogen, amino, hydroxyl, mercapto, Cy.salkyl, C;alkylamino, carbocyclyl,
aryl, and heterocyclyl wherein R® and R® are each optionally substituted with one
or more, the same or different, R'>:

R'% is selected from hydrogen, C.alkyl, halogen, nitro, cyano, hydroxy,
amino, mercapto, formyl, carboxy, carbamoyl, Cisalkoxy, Ciealkylthio,
C\¢alkylamino, (C,_salkyl);amino, C;alkylsulfamoyl, arylsulfamoyl,
carbocyclyl, aryl, and heterocyclyl, wherein R'*is optionally substituted with one
or more, the same or different, Ru;

R!! is selected from hydrogen, formyl, C;.salkyl, C,salkanoytl,
Ci.galkylsulfinyl, C;.salkylsulfonyl, arylsulfonyl, C)galkoxycarbonyl, carbocyclyl,
aryl, and heterocyclyl, wherein R'"'is optionally substituted with one or more, the
same or different, R'Z

R* is selected from halogen, nitro, cyano, hydroxy, triflucromethoxy,
trifluoromethyl, amino, formyl, carboxy, carbamoyl, mercapto, sulfamoyl,
methyl, ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino,
dimethylamino, diethylamino, N-methyl-N-ethylamino, acetylamino,
N-methylcarbamoyl, N-ethylcarbamoyl, N,N-dimethylcarbamoyl,
N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio,
methylsulfinyl, ethylsulfinyl, mesyl, ethylsulfonyl, methoxycarbonyl,
ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl, N,N-dimethylsulfamoyl,
N,N-diethylsulfamoyl, N-methyl-N-ethylsulfamoyl, carbocyclyl, aryl, and
heterocyclyl, wherein R'? is optionally substituted with one or more, the same or
different, Rm;

RY is selected from Cygalkyl, C|¢alkanoyl, C,ealkylsulfinyl,
C).salkylsulfonyl, arylsulfonyl, and C).salkoxycarbonyl wherein R" is optionally
substituted with one or more, the same or different, R'Q;

R is selected from halogen, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, formyl, carboxy, carbamoyl, mcrcaptd, sulfamoyl,
methyl, ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino,

dimethylamino, diethylamino, N-methyl-N-ethylamino, acetylamino,
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aminomethyl, aminoethyl, aminopropyl, aminobutyl, N-methylcarbamoyl,
N-ethylcarbamoyl, N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulfinyl, ethylsulfinyl,
mesyl, ethylsulfonyl, methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyl,
N-ethylsulfamoyl, N,N-dimethylsulfamoyl, N, N-diethylsulfamoyl, and
N-methyl-N-ethylsulfamoyl; and

provided that RS, RG, and R” are not all hydrogen and

provided the compound is not 5-((5-nitro-2-(1-
piperidinyl)phenyl)methylene)-2,4-thiazolidinedione or 5-((2-(4-morpholinyl)-5-

nitrophenyl)methylene)-2,4-thiazolidinedione.

3. A compound of formula IB,

formula IB,
or salts thereof, wherein,

n is selected from O, 1, or 2;

X is selected from Q, CHR'® and NR'':

R’ R® and R’ are each individually and independently from hydrogen,
halogen, cyano, hydroxy, trifluoromethoxy, trifluoromethyl, amino, formyl,
carboxy, carbamoyl, mercapto, sulfamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino,
N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl,
N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl,
methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, mesyl, ethylsulfonyl,
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methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl,
N,N-dimethylsulfamoyl, N, N-diethylsulfamoyl, and N-methyl-N-ethylsulfamoyl;

R® and R’ are each individually and independently selected from
hydrogen, amino, C_galkyl, C;salkylamino, wherein R® and R® are each
optionally substituted with one or more, the same or different, R" ;

R0 is selected from hydrogen, C;salkyl, halogen, nitro, cyano, hydroxy,
amino, mercapto, formyl, carboxy, carbamoyl, C.salkoxy, Cl.'ﬁa_lkylthio,
Csalkylamino, (Csalkyl);amino, C; galkylsulfamoyl, arylsulfamoyl,
carbocyelyl, aryl, and heterocyelyl, wherein R'is optionally substituted with one

or more, the same or different, R'z;

R!" is selected from hydrogen, C;salkyl, C).salkanoyl, C,ealkylsulfinyl,
C,.ealkylsulfonyl, arylsulfonyl, C, alkoxycarbonyl, carbocyclyl, aryl, and
heterocyclyl, wherein R*! is optionally substituted with one or more, the same or
different, R'%;

R'? s selected from halogen, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, formyl, carboxy, carbamoyl, mercapto, sulfamoyl,
methyl, ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino,
dimethylamino, diethylamino, N-methyl-N-ethylamino, acetylamino,
N-methylcarbamoyl, N-ethylcarbamoyl, N,N-dimethylcarbamoyl,
N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio,
methylsulfinyl, ethylsulfinyl, mesyl, ethylsulfonyl, methoxycarbonyl,

ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl, N,N-dimethylsulfamoyl,
N,N-diethylsulfamoyl, N-methyl-N-ethylsuifamoyl, cérbocyclyl, aryl, and
heterocyclyl, wherein R'? s optionally substituted with one or more, the same or
different, R'®:

R" is selected from C.alkyl, Ciealkanoyl, Cj.salkylsulfinyl,
C.salkylsulfonyl, arylsulfonyl, and C,galkoxycarbonyl wherein R"is optionally
substituted with one or more, the same or different, R'%;

R'® is selected from halogen, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, formyl, carboxy, carbamoyl, mercapto, sulfamoyl,

methyl, ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino,
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dimethylamino, diethylamino, N-methyl-N-ethylamino, acetylamino,
N-methylcarbamoyl, N-ethylcarbamoyl, N,N-dimethylcarbamoyl,
N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio,
methylsulfinyl, ethylsulfinyl, mesyl, ethylsulfonyl, methoxycarbonyl,
ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl, N, N-dimethylsulfamoyl,
N,N-diethylsulfamoyl, and N-methyl-N-ethylsulfamoyl.; and
prﬁvided that said compound is not,
5-[[2-(4-methyl-1-piperazinyl)phenyl] methylene]-2,4-thiazolidinedione or
5-[{2-[(2,6-dichloro-3-methylphenyl)amino]phenyl]methylene]-2,4-

thiazolidinedione,

4. A compound of formula IC,

H O
<
O 14
ST x’R
L
n
R R’
RG
formula IC,

or salts thereof, wherein,

nis selected from0, 1,2,3,4,5,6,7or §;

X is selected from O, S, CHR'® and NR'Y;

Y is selected from O, S, and NR";

R’, R®, and R’ are each individually and independently from C,.galkyl,
halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl,
Cisalkoxy, C,galkylthio, Cjsalkylamino, C;¢dialkylamino, carbocyclyl, aryl, and
heterocyclyl, wherein R®, R6, and R are each optionally substituted with one or
more, the same or different, Rlz;

R is selected from hydrogen, C,alkyl, halogen, nitro, cyano, hydroxy,

amino, mercapto, formyl, carboxy, carbamoyl, C,salkoxy, C;.salkylthio,
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Cjsalkylamino, (C).salkyl);amino, C.¢alkylsulfamoyl, arylsulfamoyl,
carbocyclyl, aryl, and heterocyclyl, wherein R"is optionally substituted with one
or more, the same or different, R'*:

R",R", and R" are each individually and independently selected from
hydrogen, Cyalkyl, C).¢alkanoyl, C_salkylsulfinyl, Csalkylsulfonyl,
arylsulfonyl, and C,alkoxycarbonyl wherein R!! is optionally substituted with
one or more, the same or different, Rm;

or R and R™, taken together with the atoms to which they are attached
form a five, six, or seven membered heterocyclic ring optionally substituted with
cne or more, the same or different, Rlz;

R"Y is selected from halogen, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, formyl, carboxy, carbamoyl, mercapto, sulfamoyl,
methyl, ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino,
dimethylamino, diethylamino, N-methyl-N-ethylamino, acetylamino,
N-methylcarbamoyl, N-ethylcarbamoyl, N,N-dimethylcarbamoyl,
N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio,
methylsulfinyl, ethylsulfinyi, mesyl, ethylsulfonyl, methoxycarbonyl,
ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl, N, N-dimethylsulfamoyl,
N,N-diethylsulfamoyl, N-methyl-N-ethylsulfamoyl, carbocyclyl, aryl, and
heterocyclyl.

5. A compound of formula IC as defined in Claim 4, or salts thereof, wherein Y is NR".

6. A compound of formula IA, IB, or iC, as defined in Claims 2-4, or salts thereof,

wherein R> is a halogenated C).¢alkyl.

7. A compound of formula IA, IB, or IC, as defined in Claims 2-4, or salts thereof,

wherein R is a halogen.

8. A compound of formula IX,
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H O

N

0"=<
ST
R'7
R R’
R®
formula IX,

or salts thereof, wherein

R’ is selected from hydrogen, C, salkoxy, carbamoyl, and halogenated C,_galkyl;

R® is selected from hydrogen, halogen, C)_salkoxy, and 2-(1-piperidyl)ethoxy;

R’ is selected from hydrogen, halogen, and C, galkoxy;

R" is a heterocarbocyleyl, wherein R' is optionally substituted with one or more,
the same or different, RIS;

R'® is selected from halogen, formyl, amino, Cyealkyl, Cj.salkylamino,
(Ci.salkyl);amino, carbocyclyl, aryl, heterocyclyl, wherein R'® is optionally substituted
with one or more, the same or different, R'%:;

R is selected from amino, C).galkyl, hydroxy, carbocyclyl, and heterocyclyl
wherein R is optionally substituted with one or more, the same or different, R*; and

R¥ is selected from amino, Cy_salkyl, and halogen.

9. The compound of Claim 8, or salts thereof, wherein, R'7 is selected from (3R)-3-
aminopyrrolidin-1-yl, (3R)-3-dimethylaminopyrrolidin- 1-yl, (35)-3-(3-
aminopropylamino)pyrrolidin-1-yl, (3S)-3-(5-aminopentanoylamino)pyrrolidin-1-yl,
(35)-3-amino-1-piperidyl, (3S)-3-aminopyrrolidin-1-yl, (3S)-3-dimethylaminopyrrolidin-
I-yl, (3§,5R)-3,5-dimethylpiperazin-1-yl, 1,4-diazepan-1-yl, 2-(1-piperidyl)ethoxy, 2-
diethylaminoethoxy, 2-dimethylaminoethyl-methyl-amino, 2-hydroxyethoxy, 2-
morpholinoethoxy, 3-(2-aminoethylamino)pyrrolidin-1-yl, 3-(2-
hydroxyethylamino)pyrrolidin-1-yl, 3-(2-methylaminoethylamino)pyrrolidin-1-yl, 3-(3-
aminopropanoylamino)pyrrolidin-1-yl, 3-(3-aminopropylamino)pyrrolidin-1-yl, 3-(3-

methyl-1,2,4-oxadiazol-5-yl)-1-piperidyl, 3-(aminomethyl)-1-piperidyl, 3-
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(aminomethyl)pyrrolidin-1-yl, 3-acetamidopyrrolidin-1-yl, 3-aminopysrolidin-1-yl, 3-
dimethylaminopropoxy, 3-dimethylaminopropyl-methyl-amino, 3-
dimethylaminopyrrolidin-1-yl, 3-hydroxypyrrolidin-1-yl, 3-pyridyl, 4-(1-methyl-4-
piperidyl)piperazin-1-yl, 4-(1-piperidyl)-1-piperidyl, 4-(2-aminoethyl)piperazin-1-yl, 4-
(2-hydroxyethyl)-1,4-diazepan-1-yl, 4-(2-hydroxyethyl)-1-piperidy!, 4-(2-
hydroxyethyl)piperazin-1-yl, 4-(2-methylaminoethyl)piperazin-1-yl, 4-(2-
morpholinoethyl)piperazin-1-yl, 4-(3-aminopropanoyl)-1,4-diazepan-1-yl, 4-(3-
aminopropanoyl)piperazin-1-yl, 4-(3-aminopropyl)piperazin-1-yl, 4-(3-
hydroxypropyl)piperazin-1-yl, 4-(3-methyl-1,2,4-oxadiazol-5-yl)-1-piperidyl, 4-(4-
aminobutanoyl)-1,4-diazepan-1-yl, 4-(4-aminobutanoyl)piperazin-1-yl, 4-(4-chloro-2-
fluoro-phenyl)piperazin-1-yl, 4-(4-fluorophenyl)piperazin-1-yl, 4-(4-
pyridylmethyl)piperazin-1-yl, 4-(5-aminopentanoyl)-1,4-diazepan-1-yl, 4-(5-
aminopentanoyl)piperazin-1-yl, 4-(azetidine-3-carbonyl)piperazin-1-yl, 4-
(benzo[1,3]dioxol-5-ylmethyl)piperazin-1-yl, 4-(cyclopropylmethyl)piperazin-1-yl, 4-
(hydroxymethyl)-1-piperidyl, 4-(piperidine-3-carbonyl)-1,4-diazepan-1-yl, 4-(piperidine-
3-carbonyl)piperazin-1-yl, 4-(piperidine-4-carbonyl)piperazin-1-yl, 4-[(2-
chlorophenyl)methyl]piperazin-1-yl, 4-[3-(aminomethyl)benzoyl]piperazin-1-yl, 4-[4-
(piperazin-1-ylmethyl)benzoyl]piperazin-1-yl, 4-acetylpiperazin-1-yl, 4-amino-1-
piperidyl, 4-butyl-1,4-diazepan-1-yl, 4-cyclopentylpiperazin-1-yl, 4-dimethylamino-1-
piperidyl, 4-hydroxy-1-piperidyl, 4-isobutylpiperazin-1-yl, 4-isopropylpiperazin-1-yl, 4-
methylpiperazin-1-yl, 4-morpholino-1-piperidyl, 4-pyridyl, 4-pyrrolidin-1-yl-1-piperidyl,
4-tert-butoxycarbonylpiperazin- 1-yl, 4-tert-butylpiperazin-1-yl, morpholino, piperazin-1-

yl, and pyrrolidin-1-yi.

10. A compound selected from:
5-({2-[(3S)-3-aminopiperidin-1-yl]-3-chloro-5-

(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-({2-[(3R)-3-aminopiperidin-1-yl]-3-chloro-5-

(trifluoromethyl}phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
5-{[2-(4-aminopiperidin-1-yl)-3-chloro-5 -(triﬂuoromethyl)phe.nyllmethylidene }-

1,3-thiazolidine-2 4-dione;
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5-({2-[3-(aminomethyl)piperidin-1-yl]-3-chloro-5-
(trifluvoromethyl)phenyl Jmethylidene)-1,3-thiazolidine-2,4-dione;
5-{[3-chloro-2-(1,4-diazepan-1-yl)-5-(trifluoromethyl)phenyl]methylidene }-1,3-
thiazolidine-2,4-dione;
5-{[3-chloro-2-(4-cyclopentylpiperazin-1-yl)-5-
(trifluoromethyl)phenyl]methylidene }-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(4-fluorophenyl)piperazin-1-yl]-5-
(trifluvoromethyl)phenyl ) methylidene)-1,3-thiazolidine-2,4-dione;
5-({2-[4-(1,3-benzodioxol-5-ylmethyl)piperazin-1-yl]-3-chloro-5-
(trifluoromethyl)phenyl Jmethylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(3-methyl-1,2,4-oxadiazol-5-yl)piperidin-1-yI]-5-
{trifluoromethyl)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
5-{[3-chloro-2-(4-pyrrolidin-1-ylpiperidin-1-yl)-5-
(trifluoromethyl)phenylmethylidene}-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(1-methylethyl)piperazin-1-yl]-5-
(trifluvoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(2-methylpropyl)piperazin-1-yl]-5-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(2-hydroxyethyl)piperidin-1-yl]-5-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[(35)-3-(dimethylamino)pyrrolidin-1-yl]-5-
(trifluoromethyl)phenyl } methylidene)-1,3-thiazolidine-2.4-dione;
5-({ 3-chloro-2-[4-(4-chloro-2-fluorophenyl)piperazin- 1-yl]-5-
(trifluvoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[3-(3-methyl-1,2,4-oxadiazol-5-yl)piperidin-1-yl]-5-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-{4-(pyridin-4-ylmethyl)piperazin-1-yi}-5-
(trifluoromethyl)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(2-chlorobenzyl)piperazin-1-yl]-5-
(trifluoromethyl)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
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5-({3-chloro-2-[4-(1-methylpiperidin-4-yl)piperazin-1-y1]-5-
(trifluoromethyl)phenyl  methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(2-morpholin-4-ylethyl)piperazin-1-yl]-5-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chioro-2-[4-(cyclopropylmethyl)piperazin-1-yl]-5-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
5-{[3-chloro-2-(4-morpholin-4-ylpiperidin-1-yl)-5-
(trifluoromethyl)phenyl}methylidene }-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(3-hydroxypropyl)piperazin-1-yl]-5-
(trifluoromethyl)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(dimethylamino)piperidin-1-yl]-5-
{trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;

5-{[3-chloro-2-{[3-(dimethylamino)propyl](methyl)amino }-5-

(trifluoromethyl)phenyl]methylidene } -1,3-thiazolidine-2,4-dione;
5-({3-chioro-2-[4-(2-hydroxyethyl)-1,4-diazepan-1-yl}-5-
(trifluoromethyl)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
5-{[2-(4-butyl-1,4-diazepan-1-y})-3-chloro-3-
(trifluoromethyl)phenyl]lmethylidene }-1,3-thiazolidine-2,4-dione;
5-({3-chloro-2-[4-(2-hydroxyethyl)piperazin-1-yl]-5-
(trifluoromethyl)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;

PCT/GB2009%9/050773

5-{[3-chloro-2-morpholin-4-yl-5-(triflucromethyl )phenyl]methylidene } - 1,3-

thiazolidine-2 4-dione;
5-{[2-(4-tert-butylpiperazin-1-yl)-3-chloro-5-
(trifluoromethyl)phenyl]methylidene }-1,3-thiazolidine-2,4-dione;

5-{[2-(1,4'-bipiperidin-1'-y1)-3-chloro-5-(trifluoromethyl)phenylJmethylidene } -

1,3-thiazolidine-2,4-dione;

5-{[3-chloro-2-(4-methylpiperazin-1-yl)-5-(trifluoromethyl)phenyl | methylidene } -

1,3-thiazolidine-2,4-dione;

5-({3-bromo-2-[(35)-3-(dimethylamino)pyrrolidin-1-ylJphenyl }methylidene)-1,3-

thiazolidine-2,4-dione;
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5-({2-[(3R,55)-3,5-dimethylpiperazin-1-yl]-5-
(trifluoromethyl)phenyl }methylidene)}-1,3-thiazolidine-2,4-dione;

(5Z)-5-({2-[(3S)-3-aminopyrrolidin-1-yi]-3-chloro-3-
(trifluoromethyl)phenyl ymethylidene)-1,3-thiazolidine-2,4-dione;

(52)-5-({ 3-[3-(4-methylpiperazin- 1-yl)propoxy]phenyl }methylidene)-1,3-
thiazolidine-2,4-dione;

2-{3-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]phenoxy } acetamide;

(5Z)-5-{[3-(3-piperidin-1-ylpropoxy)phenylJmethylidene }-1,3-thiazolidine-2,4-
dione;

(5Z)-5-({3-[(4-methylpiperazin-1-yl)methyl]phenyl }methylidene)-1,3-
thiazolidine-2,4-dione;

N-[2-(dimethylamino)ethyl]-2'-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-
N-methylbiphenyl-4-sulfonamide;

5-({2-[(35)-3-(dimethylamino)pyrrolidin- 1-yl]-5-methoxyphenyl } methylidene)-
1,3-thiazolidine-2,4-dione;

5-({2-[(3S)-3-(dimethylamino)pyrrolidin- 1-y1]-5-
(trifluoromethyl)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;

5-({5-chloro-2-[(35)-3-(dimethylamino)pyrrolidin-1-yl]phenyl } methylidene)-1,3-
thiazolidine-2,4-dione;

5-({2-f(35)-3-(dimethylamino)pyrrolidin-1-yl]-4-methylphenyl }methylidene)-
1,3-thiazolidine-2,4-dione;

5-({2-[(35)-3-(dimethylamino)pyrrolidin-1-yl]-5-flucrophenyl }methylidene)-1,3-
thiazolidine-2,4-dione;

5-({2-[(3S)-3-(dimethylamino)pyrrolidin-1-yl]-5-methylphenyl  methylidene)-
1,3-thiazolidine-2,4-dione;

5-({5-bromo-2-[(3S)-3-(dimethylamino)pyrrolidin-1-yl]phenyl Jmethylidene)-1,3-
thiazolidine-2,4-dione;

5-({2-[(35)-3-(dimethylamino)pyrrolidin-1-yl]-3-flucrophenyl }methylidene)-1,3-
thiazolidine-2,4-dione;

5-({2-chloro-6-[(35)-3-(dimethylamino)pyrrolidin-1-yl]phenyl Jmethylidene)-1,3-

thiazolidine-2,4-dione;
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(52)-5-({ 2-[(3R)-3-(aminomethyl)pyrrolidin-1-yl]-3-chlorophenyl }methylidene)-
1,3-thiazolidine-2,4-dione;

(52)-5-({2-[(35)-3-(aminomethyl)pyrrolidin-1-yl]-3-chlorophenyl }methylidene)-
1,3-thiazolidine-2,4-dione;

(52Z)-5-({2-[(3R)-3-aminopiperidin-1-yl]-3-chlorophenyl }methylidene)-1,3-
thiazolidine-2,4-dione;

(52)-5-({2-[(3R)-3-aminopiperidin- 1-yl]-3-methoxyphenyl }methylidene)-1,3-
thiazolidine-2,4-dione;

(52)-3-({2-[(3R)-3-aminopiperidin-1-yl]-3-bromophenyl }methylidene)- 1,3-
thiazolidine-2,4-dione;

(52)-5-({2-[(3R)-3-aminopyrrolidin-1-yl]-3-chtorophenyl } methylidene)-1,3-
thiazolidine-2,4-dione:

(52)-5-({2-[(35)-3-aminopyrrolidin-1-yl]-3-bromophenyl }methylidene)-1,3-
thiazolidine-2,4-dione;

(52)-5-({2-[(3R)-3-aminopiperidin- 1-yl]-3-ethoxyphenyl } methylidene)-1,3-
thiazolidine-2,4-dione;

(5Z))-3-({ 2-[(3R)-3-aminopiperidin-1-y1]-3-(2-
methylpropoxy)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;

(52)-5-({2-[(3R)-3-aminopiperidin-1-yl]-3-
{cyclohexylmethoxy)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;

(52)-5-({2-[(3R)-3-aminepiperidin- 1-y1]-3-(cyclohexyloxy)phenyl }methylidene)-
1,3-thiazolidine-2,4-dione;

(5Z)-5-({2-[(3R,4R)-3-amino-4-hydrox ypiperidin-1-yl]-3-
chlorophenyl methylidene)-1,3-thiazolidine-2.4-dione;

(34)-5-{{3-chloro-2-(1,4-diazepan-1-yl)phenyllmethylidene }-1,3-thiazolidine-
2,4-dione;

(52)-5-({2-[(3R)-3-aminopiperidin-1-y1]-3-(1-
methylethoxy)phenyl jmethylidene)-1,3-thiazolidine-2,4-dione;

(5Z)-5-({2-[(3S)-3-aminopyrrolidin-1-y1]-3-(1-

methylethoxy)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
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(5Z)-5-({ 2-[(3S)-3-aminopyrrolidin-1-yl]-3-ethoxyphenyl jmethylidene)-1,3-
thiazolidine-2,4-dione;
(5Z)-5-({2-[(3R)-3-{ [4-(aminomethyl)benzylJamino } piperidin-1-yl]-3-
chlorophenyl jmethylidene)-1,3-thiazolidine-2,4-dione;
(5Z)-5-({ 3-chloro-2-[(3R)-3-{[2-(methylamino)ethyl]amino} piperidin-1-
yl]phenyl}methylidene)-1,3-thiazolidine-2.4-dione;
(5Z)-5-({2-[(38,4S)-3-amino-4-hydroxypyrrolidin-1-yll-3-
chlorophenyl ymethylidene)-1,3-thiazolidine-2,4-dione;
(5Z)-5-({3-chloro-2-[4-methyl-3-(methylamino)piperidin-1-
yl]phenyl}methylidene)-1,3-thiazolidine-2,4-dione;
(5Z)-5-{[2-(3-amino-4-methylpiperidin-1-yl)-3-chlorophenyllmethylidene}-1,3-
thiazolidine-2,4-dione;
(5Z)-5-({2-[(3R)-3-aminopiperidin-1-yl]phenyl } methylidene)-1,3-thiazolidine-
2.4-dione;
(52)-5-({2-[(3S)-3-aminopyrrolidin-1-yl]phenyl } methylidene)-1,3-thiazolidine-
2,4-dione;
(52)-5-({ 2-[(3R)-3-aminopiperidin- 1-y1]-3-(2,2,2-
trifluoroethoxy)phenyl }methylidene)-1,3-thiazolidine-2,4-dione;
(52)-5-({2-[(3S)-3-aminopyrrolidin-1-yl1]-3-(2,2,2-
trifluoroethoxy)phenyl } methylidene)-1,3-thiazolidine-2,4-dione;
(52)-5-({2-[(3R)-3-aminopiperidin-1-yl]-3-(2-
methoxyethoxy)phenyl} methylidene)- 1,3-thiazolidine-2,4-dione;
(52)-5-({ 2-[(35)-3-aminopyrrolidin-1-yl]-3-(2-
methoxyethoxy)phenyl} methylidene)- 1,3-thiazolidine-2.4-dione;
(52)-5-({2-[(3R)-3-aminopiperidin-1-yl]-3-
{(cyclopentyloxy)phenyl jmethylidene)-1,3-thiazolidine-2,4-dione;
(54)-5-({2-[(3R)-3-aminopiperidin-1-yl]-3-(cyclobutyloxy)phenyl } methylidene)-
1,3-thiazolidine-2,4-dione;
4-[(3R)-3-aminopiperidin-1-y1]-3-{(Z)-(2,4-dioxo-1,3-thiazolidin-5-

ylidene)methyl}benzamide;
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4-[(3S)-3-aminopiperidin-1-yl]-3-{(Z)-(2,4-dioxo-1 ,3-thiazolidin-5-
ylidene)methyl]benzamide;
4-[(3R)-3-aminopiperidin-1-yl}-3-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]benzoic acid;
4-[(35)-3-aminopyrrolidin-1-yl]-3-[(Z)-(2,4-dioxo0-1,3-thiazolidin-5-
ylidene)methyl}benzoic acid,; ,
(5Z)-3-({2-[(3R)-3-aminopiperidin-1-yl]biphenyl-3-yl }methylidene)-1,3-
thiazolidine-2,4-dione;
5-{[2-(3-aminopropoxy)-5-methoxyphenyllmethylidene }-1,3-thiazolidine-2 ,4-
dione;
N-{4-[3-(dimethylamino)pyrrolidin-1-yi]-3-((Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]phenyl }acetamide;
(5Z)-5-[(3-chloro-2-{(3R)-3-[(2-hydroxyethyl)amino] piperidin-1-
yl}phenyl)methylidene]-1,3-thiazolidine-2,4-dione;
(5Z)-5-[(3-chloro-2-{(3R)-3-[(3-hydroxypropyl)amino]piperidin-1-
yl}phenyl)methylidene]-1,3-thiazolidine-2,4-dione;
N-[(35)-1-{2-chloro-6-[{Z)-(2,4-diox0-1,3-thiazolidin-5-
ylidene)methyljphenyl } pyrrolidin-3- yl]-1-methyl-1H-imidazole-2-carboxamide;
N-[(35)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyllphenyl} pyrrolidin-3-yl]-2-methoxyacetamide;
N-[(35)-1-{2-chloro-6-[(Z)-(2,4-dioxo- 1,3-thiazolidin-5-
ylidene)methyl]phenyl}pyrrolidin-3-ylj-1-methyl-1 H-pyrazole—?:—caﬂl)oxamidc;
N’-carbamoyl-N-[(3S)-1-{2-chloro-6-[(Z)-(2,4-dioxo- 1,3-thiazolidin-5-
ylidene)methyllphenyl} pyrrolidin-3-yl]glycinamide;
N-[(35)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]phenyl}pyrrolidin-3-yl]-2-pyridin-3-ylacetamide;
N-[(3S)-1-{2-chloro-6-[(Z)-(2,4-diox0-1,3-thiazolidin-5-
ylidene)methyl]phenyl} pyrrolidin-3-yl]-2-pyridin-4-ylacetamide;
N-[(3S)-1-{2-chloro-6-[(Z)-(2,4-diox0-1,3-thiazolidin-5-
ylidene)methyllphenyl}pyrrolidin-3-yl]-1-methyl-1H-pyrazole-4-carboxamide;
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N-[(35)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene) methy-l]phenyl }pyrrolidin-3-yl]-2-(1-oxidothiomorpholin-4-yl)acetamide;

N-[(35)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]phenyl } pyrrolidin-3-yl}-4-sulfamoylbutanamide;

N'-[(38)-1-{2-chloro-6-[(£)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]phenyl } pyrrolidin-3-yl]-N,N-dimethylbutanediamide;

N-[(3S)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl}pheny!}pyrrolidin-3-yl}-N~2~ ,N~2~-dimethylgl ycinamide;

N-[(3S)-1-{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl)phenyl } pyrrolidin-3-yl]-2-cyanoacetamide;

Nz-acctyl-N-[(3S)-] -{2-chloro-6-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-
ylidene)methyl]phenyl}pyrrolidin-3-yl]glycinamide;

(5Z)-5-({ 3-chloro-2-[(3R)-3-(dipropylamino)piperidin-1-yl]phenyl Jmethylidene)-
1,3-thiazolidine-2,4-dione;

(52)-5-[(3-chloro-2-{(3R)-3-[(3,3,3-trifluoropropyl)amino] piperidin-1-
yl }phenyl)methylidene]-1,3-thiazolidine-2,4-dione;

5-[(5-methoxy-2-{3-[(1-methylethyl)amino]propoxy } phenyl)methylidene]-1,3-
thiazolidine-2,4-dione;

(5Z)-5-({5-amino-2-[3-(dimethylamino)pyrrolidin-1-ylJphenyl }methylidene)-1,3-
thiazolidine-2,4-dione; and

5-[(2-amino-4,5-dimethox yphenyl)methylidene]-1,3-thiazolidine-2,4-dione,

or salts thereof,

11. A pharmaceutical composition comprising a compound of formula I, IA, IB, IC, or

IX, as defined in Claims 1-10, or a pharmaceutically acceptable salt thereof.
‘ A method of inhibiting a PIM kinase comprising, providing a compound of formula I,

IA, 1B, IC, or IX, as defined in Claims 1-10 comprising mixing a PIM kinase and said

compound under conditions such that PIM kinase phosphorylation is inhibited.
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The use of a compound of the formula I, IA, IB, IC, or IX, or a pharmaceutically

cceptable salt thereof, as claimed in any one of Claims 1-10, for the manufacture of a

medicament for the production of an anti-cancer effect in a subject.

14. A method of making a compound of formula IA as defined in Claim 2,

H O

formula IA,
or salt thereof, comprising

a) mixing a compound of formula XI,

formula XI,

or salt thereof, wherein E is a halogen, and R?, R6, and A are defined in Claim 2,

with a compound of formula XTI,
R°

i

m X
R21 /Y‘{,%:'\ RS

formula XII,
or salt thereof, wherein

-, R% R% n, m, Y and X are defined in Claim 2,
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if Y is N, then R*! is hydrogen,
if Y is C, then R?! is selected from boronic acid and a boronic ester, and
if Y is CH, then R is selected from a metal halide,
under conditions such that composition comprising a compound of formula XIII,
R°
N ']'L
m X
~ Y‘{‘ n “R®

RS~
Re
formula XIII,

or salt thereof, is formed; and

b) mixing the compound of formula XIII and thiazolidine-2,4-dione under conditions

such that a compound of formula IA is formed.

15. A method of making a compound of formula IC, or sait thereof comprising a) mixing

a compound of formula V,

formula V,
or salt thereof, wherein RS, RG, and R’ are defined in Claim 4,

with a compound of formula VI,

X/H‘M

e
n

formula VII,
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or salt thereof, wherein R“, n, X and Y are defined in Claim 4, under conditions

such that a composition comprising a compound of formula VIII,

Os _H _R"

formula VIII
or salt thereof, is formed; and

b) mixing the compound of formula VIII and thiazolidine-2,4-dione under

conditions such that a compound of formula IC is formed.
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COMPUESTOS QUIMICOS 251

CAMPO DE LA INVENCION

La invencion se refiere a compuestos quimicos de formula I,

'r_qi O
041
§7 ™=
R1

Formula I
y sales de los mismos. En algunas realizaciones, la invencion se refiere a inhibidores o
moduladores de la actividad o funcién enzimatica de la proteina quinasa PIM-1 y/o PIM-
2 y/o PIM-3. En otras realizaciones adicionales, la invencion se refiere a composiciones
farmacéuticas que comprenden compuestos descritos en la presente y su uso en la
prevencidn y tratamiento de afecciones y enfermedades relacionadas con la quinasa PIM,

preferiblemente céncer.

ANTECEDENTES

El gen PIM-1 se identificé primero como un sitio de insercion proviral en linfoma
de célutas T inducido por virus de leucemia murina Moloney. El gen PIM-1 traduce una
Ser/Thr protcina quinasa. La conocida familia de quinasas PIM también incluye las
quinasas PIM-2 y PIM-3. Estudios en ratones sugieren que fisiologicamente las
quinasas PIM participan en la sefializacion de factores de crecimiento y citoquinas. La
expresion desregulada de la quinasa PIM se produce en un gran nimero de tumores
hematopoyéticos, tales como leucemias y linfomas mieloides y linfoblasticos. Las
quinasas PIM también se expresan en tumores s6lidos tales como céncer de prostata y
cancer pancréético y ratones transgénicos que expresan PIM-1 desarrollan linfoma de
células T. Dhanasekaran et al., (2001). Nature 412: 822-826 y_Li et al., (2006) Cancer
Res 66: 6741-6747. Por lo tanto, se cree que los inhibidores de quinasa PIM seran utiles
en el tratamiento y/o prevencion de cancer. Por consiguiente, existe la necesidad de

identificar inhibidores de quinasas PIM.
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COMPENDIO DE LA INVENCION

La invencion se refiere a compuestos quimicos de formula I,

H O
041
57
R1

formula 1 O

y sales de los mismos. En algunas realizaciones, la invencion se refiere a inhibidores o

moduladores de la actividad o funcién enzimética de la proteina quinasa PIM-1 y/o PIM-
2 y/o PIM-3, En otras realizaciones adicionales, la invencidn se refiere a composiciones
farmacéuticas que comprenden compuestos descritos en la presente y su uso en la
prevencion y tratamiento de afecciones y enfermedades relacionadas con la quinasa PIM,

preferiblemente céncer.

DESCRIPCION DETALLADA
La invencion se refiere a un método para tratar o prevenir cancer que comprende,

a) proporcionar una composicién farmacéutica que comprende un compuesto de

H @
N
<1
ST ™=
R1

formula I

formula I,

o sales farmacéuticamente aceptables del mismo, que funciona para inhibir una quinasa
PIM, en donde

R' se selecciona de un carbociclilo, arilo y heterociclilo, en donde R'
opcionalmente se sustituye por uno o mas R?, iguales o diferentes;

R? se selecciona de alquiloC, ¢, haldgeno, nitro, ciano, hidroxi, amino, mercapto,

formilo, carboxi, carbamoilo, alcoxiC,4, alquilCigtio, alquilCysamino, (alquilC.
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s)2amino, alquilC, gsulfamoilo, arilsulfamoilo, carbociclilo, arilo y heterociclilo, en donde
R? opcionalmente sc sustituye por uno o mas R? , iguales o diferentes;

R’ se selecciona de alquiloC,.¢, halégeno, nitro, ciano, hidroxi, amino, mercapto,
formilo, carboxi, carbamoilo, alcoxiCig, alquilC;etio, alquilCisamino, (alquilC.
¢hamino, alquilC,.esulfinilo, alquilC,gsulfonilo, arnlsulfonilo, carbociclilo, arilo y
heterociclilo, en donde R’ opcionalmente se sustituye por uno o mas R*, iguales o
diferentes; '

R* se selecciona de alquiloC, 4, halégeno, nitro, ciano, hidroxi, amino, mercapto,
formilo, carboxi, carbamoilo, alcoxiC s, alquilCigtio, alquilCigamino, (alquilC,.
¢oamino, alquilC.esulfinilo, alquilC,gsulfonilo, arilsulfonilo, carbociclilo, arilo y
heterociclilo, en donde rR* opcionalmente se sustituye por uno o mas Rs, iguales o
diferentes; y

R® se selecciona de halégeno, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo, metilo, ctilo,
metoXi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino, dietilamino, N-metil-
N-etilamino, acetilamino, N-metilcarbamoilo, N-etilcarbamoilo, MN—dimetilcarbamoild,
N N-dietilcarbamoito, N-metil-N-etilcarbamoilo, metiltio, etiltio, metilsulfinilo,
etilsulfinilo, mesilo, etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
etilsulfamoilo, N N-dimetilsulfamoilo, N N-dietilsulfamoilo, N-metil-N-etilsulfamoilo,
carbociclilo, arilo y heterociclilo; y

b) administrar dicha composicion farmacéutica a un sujeto al que se le ha
diagnosticado, que exhibe sintomas o que corre el riesgo de padecer cancer con la
condicion de que dicho compuesto de férmula 1 no sea 5-[[2-[(2,6-dicloro-3-
metilfenil)amino}fenil]metileno]-2,4-tiazolidinadiona.

En algunas realizaciones, la invencidén se refiere a un método para tratar o
prevenir cancer que comprende,

a) proporcionar una composicion farmacéutica que comprende un compuesto de

formula I,
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H O
04\1
ST
R‘I

férmula I,

o sales del mismo, que funciona para inhibir una quinasa PIM, en donde

R' se selecciona de un carbociclilo, arilo y heterociclilo, en donde R'
opcionalmente se sustituye por uno o mas R?, iguales o diferentes;

R? se sclecciona de haldgeno, alquiloC, alquiloCi¢ halogenado, amino,
alquilC; gamino, (alquilC)g)amino y heterociclilo, en donde R? opcionalmente se
sustituye por uno o més R>, iguales o diferentes;

R? se selecciona de alquiloCy.4, halégeno, nitro, ciano, hidroxi, amino, mercapto,
formilo, carboxi, carbamoilo, alcoxiCis, alquilCigtio, alquilCisamino, (alquilC;.
s)2amino, alquilC,gsuifinilo, alquilC,esulfonilo, arilsulfonilo, carbociclilo, arilo y
heterociclilo, en donde R’ opcionalmente se sustituye por uno o mas R’ iguales o
diferentes;

R* se selecciona de alquiloCy, haldgeno, nitro, ciano, hidroxi, amino, mercapto,
formilo, carboxi, carbamoilo, alcoxiCis, alquilCjgtio, alquilCi.gamino, (alquilC.
sramino, alquilC, gsulfinilo, alquilC,esulfonilo, arilsulfonilo, carbociclilo, arilo y
heterociclilo, en donde R* opcionalmente se sustituye por uno o maés R, iguales o
diferentes; y

R’ se selecciona de halégeno, nitro, ciano, hidroxi, triflucrometoxi,
trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo, metilo, etilo,
metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino, dietilamino, N-metil-
N-etilamino, acetilamino, N-metilcarbamoilo, N-etilcarbamoilo, N, N-dimetilcarbamoilo,
N, N-dietilcarbamoilo,  N-metil-N-etilcarbamoilo, metiltio, e‘piltio, metilsulfinilo,
etilsulfinilo, mesilo, etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
etilsulfamoilo, N N-dimetilsulfamoilo, N, N-dietilsulfamoilo, N-metil-N-etilsulfamoilo,

carbociclilo, arilo y heterociclilo; y
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b) administrar dicha composicion farmacéutica a un sujeto al que se le ha
diagnosticado, que exhibe sintomas o que corre el riesgo de padecer cancer bajo
condiciones tales que se reduce o previene el cancer.

En realizaciones adicionales, la invencidon se reficre a un método para tratar
cancer que comprende administrar a un individuo que lo necesite una composicion
farmacéutica que comprende un compuesto de la formula descrita en la presente, en
donde dicho céancer se sclecciona de una leucemia, linfoma, cancer de prostata, cancer
pancrcatico o otros tumores solidos.

En realizaciones adicionales, la invencion se refiere a un compuesto de formula

IA,

férmula [A,
0 sales del mismo, en donde,

--- en cada caso se selecciona individualmente de un enlace simple y doble;

n se seleccionade 0, 1 0 2;

m se seleccionade 0, 1 0 2;

A se seleccionade N y CR’;

X se selecciona de O, §, CHR' y NR';

Y se seleccionade N, CHy C;

R’, R® y R7 se seleccionan cada uno individnalmente e independientemente de
hidrégeno, alquiloC.g, haldgeno, ciano, nitro, hidroxi, amino, mercapto, formilo, carboxi,
carbamoilo, alcoxiCis, alquilCigtio, alquilCysamino, (alquilC,_¢),amino, carbociclilo,
arilo y heterociclilo, en donde R’ R® y R? opcionalmente se sustituyen cada uno por uno

o méas R igualcs o diferentes;
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R® v R’ se seleccionan cada uno individualmente e independientemente de
hidrégeno, amino, hidroxilo, mercapto, alquiloCj.¢, alquilC,samino, carbociclilo, arilo y
heterociclilo en donde R® y R’ opcionalmente se sustituyen cada uno por uno o mas R",
iguales o diferentes;

R se selecciona de hidrégeno, alquiloC,g, haldgeno, nitro, ciano, hidroxi,
amino, mercapto, formilo, carboxi, carbamoilo, alcoxiC) g, alquilC_gtio, alquilC;.¢amino,
(alquilC;.¢)zamino, alquilC,.gsulfamoilo, arilsuifamoilo, carbociclilo, arilo y heterociclilo,
en donde R'® opcionalmente se sustituye por uno o mas R'? iguales o diferentes;

R'' se selecciona de hidrogeno, formilo, alquiloCi,, alcanoiloCis, alquilCi.
gsulfinilo, alquilCigsulfonilo, arilsulfonilo, alcoxiCjgcarbonilo, carbociclilo, arilo y
heterociclilo, en donde R'' opcionalmente se sustiluye por uno o mas R' iguales o
diferentes;

R"Z se selecciona de halogeno, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo, metilo, etilo,
metoxi, etoxi, acetilo, acetoxi, metilamine, etilamino, dimetilamino, dietilamino, N-metil-
N-etilamino, acetilamino, N-metilcarbamoilo, N-etilcarbamoilo, N, N-dimetilcarbamoilo,
N,N-dietilcarbamoilo, N-metil-N-etilcarbamoilo, metiltio, etiltio, metilsulfinilo,
etilsulfinilo, mesilo, etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
etilsulfamoilo, N,N-dimetilsulfamoilo, N,N-dietilsulfamoilo, N-metil-N-etilsulfamoilo,
carbociclilo, arilo y heterociclilo, en donde R" opcionalmente se sustituye por uno o mas
R, iguales o diferentes;

R® se selecciona de alquiloCi, alcanoiloC,g, alquilC,gsulfinilo, alquilC;.
(,_sulfonilo, arilsulfonilo y alcoxiC;gcarbonilo en donde R" opcionalmente se sustituye
por uno o més R'? iguales o diferentes;

R® e selecciona de halégeno, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo, metilo, etilo,
meltoxi, etoxl, acetilo, acetoxi, metilamino, etilamino, dimetilamino, dietilamino, N-metil-
N-etilamino, acetilamino, aminometilo, aminoetilo, aminopropilo, aminobutilo, N-
metilcarbamoilo, N-etilcarbamoilo, N, N-dimetilcarbamoilo, N AN-dietilcarbamoilo, N-

metil-N-etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo, etilsulfonilo,
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metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-etilsulfamoilo,  N,N-
dimetilsulfamoilo, N, N-dietilsulfamoilo y N-metil-N-etilsulfamoilo; y

siempre que R®, R® y R no sean todos hidrégeno y

siempre que el compuesto no sea 5-((5-nitro-2-(1 -piperidinil }{fenil)metileno)-2.4-
tiazolidinadiona o 5-((2-(4-morfolinil)-S-nitrofenil)metileno)-2,4-tiazolidinadiona.

En algunas realizaciones, 1a invencién se refiere a un compuesto de férmula ID,

H O
N

formula ID,
o sales del mismo, en donde,

n se seleccionade 0, 1 0 2;

A se selecciona de N y CR”;

X se selecciona de O, S, CHR'? y NR':

R%, R® y R’ se seleccionan cada uno individualmente e independientemente de
hidrégeno, alquiloC |, haldgeno, ciano, nitro, hidroxi, amino, mercapto, formilo, carboxi,
carbamoilo, alcoxiC,¢, alquilC gtio, alquilC;gamino, (alquilC,.¢)amino, carbociclilo,
arilo y heterociclilo, en donde R®, R® y R” opcionalmente se sustituyen cada uno por uno
o mas R"? iguales o diferentes;

R* vy R® se seleccionan cada uno individualmente e independientemente de
hidrdégeno, amino, hidroxilo, mercapto, alquiloC,., alquilC,samino, carbociclilo, arilo y
heterociclilo en donde R* y R® opcionalmente se sustituyen cada uno por uno o mas R",
iguales o diferentes;

R"Y se selecciona de hidrogeno, alquiloC,, haldégeno, nitro, ciano, hidroxi,
amino, mercapto, formilo, carboxi, carbamoilo, alcoxiCi., alquilC_gtio, alquilCl_éamino;
(alquilCy_g),amino, alquilC, gsulfamoilo, arilsulfamoilo, carbociclilo, arilo y heterociclile,

en donde R'Y opcionalmente se sustituye por uno o mas R'? iguales o diferentes;
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R' se selecciona de hidrogeno, formulo, alquiloC,s, alcanoiloC,s, alquilC,.
esulfinilo, alquilC,.gsulfonilo, arilsulfonilo, alcoxiCyg¢carbonilo, carbociclilo, arilo y
heterociclilo, en donde R'' opcionalmente se sustituye por uno o méas R iguales o
diferentes;

R"? se selecciona de halégeno, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo, metilo, etilo,

metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino, dietilamino, N-metil- .

N-etilamino, acetilamino, N-metilcarbamoilo, N-etilcarbamoilo, N, N-dimetilcarbamoilo,
N N-dietilcarbamoilo, N-metil-N-etilcarbamoilo, metiltio, etiltio, metilsulfinilo,
etilsulfinilo, mesilo, etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
etilsulfamoilo, N,N-dimetilsulfamoilo, N, N-dietilsulfamoilo, AN-metil-N-etilsulfamoilo,
carbociclilo, arilo y heterociclilo, en donde R opcionalmente se sustituye por uno 0 mas
R'S, iguales o diferentes;

R"™ se selecciona de alquiloCy, alcanoiloCis, alquilCygsulfinilo, alquilC,.
ssulfonilo, arilsulfonilo y alcoxiCj.¢carbonilo en donde R" opcionalmente se sustituye
por uno o mas R'? iguales o diferentes;

R'® se selecciona de halégeno, nitro, ciano, hidroxi, trifluorometoxi,

trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo, metilo, etilo,

metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino, dietilamino, N-metil-
N-etilamino, acetilamino, aminometilo, aminoetilo, aminopropilo, aminobutilo, N-
metilcarbamoilo, N-etilcarbamoilo, N, N-dimetilcarbamoilo, N N-dietilcarbamoilo, N-
metil-N-etilcarbamoilo, metiltio, etiitio, metilsuifinilo, etilsulfinilo, mesilo, etilsulfonilo,
metoxicarbonilo,  etoxicarbonilo,  N-metilsulfamoilo,  N-efilsulfamoilo,  N,N-
dimetilsulfamoilo, N, N-dietilsulfamoilo y M-metil-V-etilsulfamoilo.

En algunas realizaciones con respecto a cualquiera de las formulas de compuesto
proporcionadas en la presente, R°, R® y R” no son todos hidrégeno.

En algunas realizaciones con respecto a cualquiera de las férmulas de compuesto
proporcionadas en la presente, RS, R® y R’ no son 5-((5-nitro-2-(1-
pipenidinil)fenil)metileno)-2,4-tiazolidinadiona 0 5-((2-(4-morfolini])-5-
nitrofenil}metileno)-2,4-tiazolidinadiona.

En algunas realizaciones, la invencion se refiere a un compuesto de formula 1B,
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N ” :
R
o=
S7T ™= X
N
n Ra
R® R’
RG
formula IB,

o0 sales del mismo, en donde,

n se seleccionade 0,1 0 2;

X se selecciona de O, CHR'® yNR'!;

R®, R y R” se seleccionan cada uno individualmente e independientemente de
hidrogeno, haldgeno, ciano, hidroxi, trifluorometoxi, trifluorometilo, amino, formilo,
carboxi, carbamoilo, mercapto, sulfamoilo, metilo, etilo, metoxi, etoxi, acetilo, acetoxi,
metilamino, etilamino, dimetilamino, dietilamino, N-metil-N-etilamino, acetilamino, N-
metilcarbamoilo, N-etilcarbamoilo, N N-dimetilcarbamoilo, N,N-dietilcarbamoilo, N-
metil-N-etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsutfinilo, mesilo, etilsulfonilo,
metoxicarbonilo,  etoxicarbonilo, = N-metilsulfamoilo,  N-etilsulfamoilo, N N-
dimetilsulfamoilo, N, N-dietilsulfamoilo y N-metil-N-etilsulfamoilo;

R® y R’ se seleccionan cada uno individualmente e independientemente de
hidrégeno, amino, alquiloC,., alquilCjsamino, en donde R® ¥y R’ opcionalmente se
sustituyen cada uno por uno o mas R", iguales o diferentes;

R se selecciona de hidrogeno, alquiloC,e, haldégeno, nitro, ciano, hidroxi,
amino, mercapto, formilo, carboxi, carbamoilo, alcoxiC) 4, alqulC).gtio, alquilC;.camino,
(alquilC,.¢)amino, alquilC.¢sulfamoilo, arilsulfamoilo, carbociclilo, arilo y heterociclilo,
en donde R opcionalmente se sustituye por uno o mas R'* iguales o diferentes;

R'' se selecciona de hidrégeno, alquiloC,, alcanoiloC,, alquilCssulfinilo,
alquilC, gsulfonilo, arilsulfonilo, alcoxiC.¢carbonilo, carbociclilo, arilo y heterociclilo,
en donde R'! opcionalmente se sustituye por uno o mas R'" iguales o diferentes;

R'? se selecciona de halogeno, nitro, ciano, hidroxi, trifluorometoxi,

trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo, metilo, etilo,
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metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino, dietilamino, N-metil-
N-etilamino, acetilamino, N-metilcarbamoilo, N-etilcarbamoilo, N, N-dimetilcarbamoilo,
N, N-dietilcarbamoilo, =~ N-metil-N-etilcarbamoilo, metiltio, etiltio, metilsulfinilo,
etilsulfinilo, mesilo, etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
etilsulfamoilo, N, N-dimetilsulfamoilo, N N-dietilsulfamoilo, N-metil-N-etilsulfamoilo,
carbociclilo, arilo y heterociclilo, en donde R'? opcionalmente se sustituye por uno o mas
R'S, iguales o diferentes;

R"” se selecciona de alquiloCyg, alcanoiloC,g, alquilCgsulfinilo, alquilC;.
gsulfonilo, arilsulfonilo y alcoxiC,.4carbonilo en donde R opcionalmente se sustituye
por uno o mas R'? iguales o diferentes;

R'® se selecciona de halégeno, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo, metilo, etilo,
metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino, dietilamino, N-metil-
N-etilamino, acetilamino, N-metilcarbamoilo, N-etilcarbamoilo, N, N-dimetilcarbamoilo,
N N-dietilcarbamoilo,  N-metil-N-etilcarbamoilo, metiltio, etiltio, metilsulfinilo,
etilsulfinilo, mesilo, etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, V-
etilsulfamoilo, ¥, N-dimetilsulfamoiio, N, N-dietilsulfamoilo y N-metil-N-etilsulfamoilo.

En algunas realizaciones, con respecto a cualquiera de las férmulas de compuesto
proporcionadas en la presente, dicho compuesto no es 5-[[2-(4-metil-1-
piperazinil)fenillmetileno]-2,4-tiazolidinadiona 0 5-[[2-](2,6-dicloro-3-
metilfenil)amino]fenillmetilenc]-2,4-tiazolidinadiona.

En realizaciones adicionales, la invencion se refiere a un compuesto de férmula

1C,
H (9]
N
o= =
ST X
v}
n
R® R’
RB

formula IC,

10
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o sales del mismo, en donde,

n se seleccionade 0, 1,2,3,4,5,6,7 08,

X se selecciona de O, S, CHR' y NR'";

Y se seleccionade O, Sy NR'3

R, R® y R’ se seleccionan cada uno individualmente e independientemente de
alquiloC,.4, haldgeno, nitro, ciano, hidroxi, amino, mercapto, formilo, carboxi,
carbamoilo, alcoxiC;4, alquilCgtio, alquilC,gamino, dialquilCi.samino, carbociclilo,
arilo y heterociclilo, en donde R®, R® y R” opcionalmente se sustituyen cada uno por uno
o més R'? iguales o diferentes;

R'® e selecciona de hidrdgeno, alquiloCi., haldégeno, nitro, ciano, hidroxi,
amino, mercapto, formilo, carboxi, carbamoilo, alcoxiCi.q, alquilC)gtio, alquilC;.¢amino,
(alquilC).¢)>amino, alquilC,.¢sulfamoilo, arilsulfamoilo, carbociclilo, arilo y heterociclilo,
en donde R'° opctonalmente se sustituye por uno o mas R iguales o diferentes;

R", R"” y R™ se seleccionan cada uno individualmente e independientemente de
hidrégeno, alquiloC, 4, alcanoiloC,, alquilCgsulfinilo, alquilC,.ssulfonilo, arilsulfonilo
y alcoxiCygcarbonilo en donde R'! opcionalmente se sustituye por uno o més R'? iguales
o diferentes;

o Ry R", tomados junto con los atomos a los que estan unidos forman un anillo
heterociclico de cinco, seis o siete miembros opcionalmente sustituido por uno o m4s R'2
iguales o diferentes;

R'? se sclecciona de halégeno, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo, metilo, etilo,
metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino, dietilamino, N-metil-
N-etilamino, acetilamino, N-metilcarbamoilo, N-etilcarbamoilo, N, N-dimetilcarbamoilo,
N, N-dietilcarbamoilo, N-metil-N-etilcarbamoilo, metiltio, etiltio, metilsulfinilo,
etilsulfinilo, mesilo, etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
etilsulfamoilo, N N-dimetilsulfamoilo, N, N-dietilsulfamoilo, N-metil-N-etilsulfamoilo,
carbociclilo, arilo y heterociclilo.

En algunas rcalizaciones con respecto a cualquiera de las formulas de compuesto

proporcionadas en la presente Y es NR”, en donde R'* es un alquiloCy.s.

11
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En algunas realizaciones con respecto a cualquiera de las formulas de compuesto
proporcionadas en la presente, R® ¢s un alquiloC, ¢ halogenado.

En algunas realizaciones con respecto a cualquiera de las formulas de compuesto
proporcionadas en la presente, R” es un halégeno.

En algunas realizaciones, la invencion se refiere a un compuesto de formula IX,

H O
N
0=
ST =
R17
R® R’
RS
férmula IX,

o sales del mismo, en donde

R’ se selecciona de hidrégeno, alcoxiC, s, carbamoilo y alquiloC,.¢ halogenado;

R® se selecciona de hidrogeno, halégeno, alcoxiCi¢ y 2-(1-piperidil)etoxi;

R’ se selecciona de hidrogeno, halégeno y alcoxiC.4;

R es un heterocarbociclilo, en donde R'7 opcionalmente se sustituye por uno o
maés R'®, iguales o diferentes;

R'® se selecciona de halégeno, formilo, amino, alquiloCi, alquilC.qamino,
(alquilC,.¢);amino, carbociclilo, arilo, heterociclilo, en donde R'3 opcionalmente se
sustituye por uno o mas R", iguales o diferentes;

RY se selecciona de amino, alquiloC,., hidroxi, carbociclilo y heterociclilo en
donde R" opcionalmente se sustituye por uno o mas R, iguales o diferentes; y

R se selecciona de amino, alquiloC¢ y halégeno.

En realizaciones adicionales, R'" se sclecciona de (3R)-3-aminopirrolidin-1-ilo,
(3R)-3-dimetilaminopirrolidin-1-ilo, (38)-3-(3-aminopropilamino)pirrolidin-1-ilo, (38)-3-
{(5-aminopentanoilamino)pirrolidin-1-ilo, (35)-3-amino-1-piperidilo, (38)-3-
aminopirrolidin-1-ilo, (3S)-3-dimetilaminopirrolidin-1-ilo, (3S,5R)-3,5-dimetilpiperazin-
l1-ilo, 1,4-diazepan-1l-ilo, 2-(1-piperidil)etoxi, 2-dietilaminoetoxi, 2-dimetilaminoetil-

metil-amino, 2-hidroxietoxi, 2-morfolinoetoxi, 3-(2-aminoetilamino)pirrolidin-1-ilo, 3-

12
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(2-hidroxietilamino)pirrolidin-1-ilo,  3-(2-metilaminoetilamino)pirrolidin-1-ilo,  3-(3-
aminopropanoilamino)pirrolidin-1-ilo,  3-(3-aminopropilamino)pirrolidin-t-ilo,  3-(3-
metil-1,2,4-oxadiazol-5-il)-1-piperidilo, 3-(aminometil)-1-piperidilo, 3-
(aminometil)pirrolidin-1-ilo, 3-acetamidopirrolidin-1-ilo, 3-aminopirrolidin-1-ilo, 3-
dimetilaminopropoxi, 3-dimetilaminopropil-metil-amino, 3-dimetilaminopirrolidin-1-ilo,
3-hidroxipirrolidin-1-ilo, 3-piridilo, 4-(1-metil-4-piperidil)piperazin-1-ilo, 4-(1-piperidil)-
1-piperidilo, 4-(2-aminoetil)piperazin-1-ilo, 4-(2-hidroxictil)-1,4-diazepan-1-ilo, 4-(2-
hidroxietil)-1-piperidilo, 4-(2-hidroxietil)piperazin-1-ilo, 4-(2-metilaminoetil)piperazin-
l-ilo, 4-(2-morfolinoetil)piperazin-1-ilo, 4-(3-aminopropanoil)-1,4-diazepan-1-ilo, 4-(3-
aminopropanoil)piperazin-1-ilo, 4-(3-aminopropil)piperazin-1-ilo, 4-(3-
hidroxipropil)piperazin-1-ilo, 4-(3-metil-1,2,4-oxadiazol-5-il)-1-piperidilo, 4-(4-
aminobutancil)-1,4-diazepan-1-ilo, 4-(4-aminobutanoil)piperazin-1-ilo, 4-(4-cloro-2-
fluoro-fenil)piperazin-1-ilo, 4-(4-fluorofenil)piperazin-1-ilo, 4-(4-piridilmetil)piperazin-
1-ilo, 4-(5-aminopentanoil)-1,4-diazepan-1-ilo, 4-(5-aminopentanoil)piperazin-i-ilo, 4-
(azetidina-3-carbonil)piperazin-1-ilo, 4-(benzo[l,3]dioxol-5-ilmetil)piperazin-1-ilo, 4-
(ciclopropilmetil)piperazin-1-ilo, 4-(hidroximetil)-1-piperidilo, 4-(piperidina-3-carbonil)-
1,4-diazepan-1-ilo, 4-(pipenidina-3-carbonil)piperazin-1-ilo, 4-(piperidina-4-
carbonil)piperazin-1-ilo, 4-[(2-clorofenil)metil]piperazin-1-ilo, 4-[3-
{aminometil)benzoil piperazin-1-ilo, 4-[4-(piperazin-1-ilmetil)benzoil]piperazin-1-ilo, 4-
acetilpiperazin-1-ilo, 4-amino-1-piperidilo, 4-butil-1,4-diazepan-1-ilo, 4-
ciclopentilpiperazin-i-ilo,  4-dimetilamino-1-piperidilo,  4-hidroxi-1-piperidilo,  4-
isobutilpiperazin-1-ilo, 4-isopropilpiperazin-1-ilo, 4-metilpiperazin-1-ilo, 4-morfolino-1-
piperidilo, 4-piridilo, 4-pirrolidin-1-il-1-piperidilo, 4-terc-butoxicarbonilpiperazin-1-ilo,
4-terc-butilpiperazin-1-ilo, morfolino, piperazin-1-ilo y pirrolidin-1-ilo.

En realizaciones adicionales, la invencion se refiere a un compuesto que se
selecciona de:

5-({2-[(38)-3-aminopiperidin-1-il}-3-cloro-5-(trifluorometil )fenil } metilideno)-
1,3-tiazolidina-2,4-diona;

5-({2-[(3R)-3-aminopiperidin-1-il]-3-cloro-5-(trifluorometil}fenil } metilideno)-

1,3-tiazolidina-2,4-diona;

13
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3-{[2-(4-aminopiperidin-1-il)-3-cloro-5-(trifluorometil)fenil Jmetilideno } -1,3-
tiazolidina-2,4-diona;
5-({2-[3-(aminometil)piperidin-1-il}-3-cloro-5-(trifluorometil)fenil ymetilideno)-
1,3-tiazolidina-2,4-diona;
5-{[3-cloro-2-(1,4-diazepan-1-il)-5-(trifluorometil)fenil Jmetilideno }-1,3-
tiazolidina-2,4-diona;
5-{[3-cloro-2-(4-ciclopentilpiperazin-1-il}-5-(trifluorometil)fenilJmetilideno }-1,3-
tiazolidina-2,4-chona;
5-({3-cloro-2-[4-(4-fluorofenil)piperazin-1-il}-5-(trifluorometil)fenil metilideno)-
1,3-tiazolidina-2,4-diona;
5-({2-{4-(1,3-benzodioxol-5-ilmetil)piperazin-1-il}-3-cloro-5-
(trifluorometil)fenil } metilideno)-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(3-metil-1,2,4-oxadiazol-5-il)piperidin-1-il}-5-
(trifluorometil)fenil} metilideno)-1,3-tiazolidina-2,4-diona;
5-{[3-cloro-2-(4-pirrolidin-1-ilpiperidin-1-il)-5-(trifluorometil Yfenil imetilideno} -
1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(1-metiletil)piperazin-1-il]-5-(trifluorometil)fenil } metilideno)-
1,3-tiazolidina-2.4-diona;
5-({3-cloro-2-[4-(2-metilpropil)piperazin-1-il]-5-
(trifluorometil}enil }metilideno)-1,3-tiazolidina-2,4-diona,
5-({3-cloro-2-[4-(2-hidroxietil)piperidin-1-il]-5-(trifluorometil)fenil } metilideno)-
1,3-tiazohdina-2,4-diona;
3-({3-cloro-2-[(3S)-3-(dimetilamino)pirrolidin-1-il}-5-
(trifluorometil)fenil }metilideno)-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-|4-(4-cloro-2-fluorofenil)piperazin-1-il]-5-
(trifluorometil)fenil }metilideno)-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[3-(3-metil-1,2,4-oxadiazol-5-i)piperidin-1-il]-5-
(trifluorometil)fenil} metilideno)-1,3-tiazolidina-2 ,4-diona;

5-({3-cloro-2-[4-(piridin-4-ilmetil)piperazin-1-il]-5-

(trifluorometil)fenil} metilideno)-1,3-tiazolidina-2,4-diona;
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5-({3-cloro-2-[4-(2-clorobencil)piperazin-1-il]-5-
(trifluorometit)fenil metilideno)-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(1-metilpiperidin-4-il)piperazin-1-il]-5-
(trifluorometil)fenil} metilideno)-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(2-morfolin-4-iletil)piperazin-1-11]-5-
(triflucrometil)fenil }metilideno)-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(ciclopropilmetil)piperazin-1-il]-5-
(trifluorometil)fenil } metilideno)-1,3-tiazolidina-2,4-diona;
5-{[3-cloro-2-(4-morfolin-4-ilpiperidin- 1 -il)-5-(trifluorometil)feniljmetilideno} -
1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(3-hidroxipropil)piperazin- 1 -il}-5-
(trifluorometil)fenil } metilideno)-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(dimetilamino)piperidin-1-il]-5-
(trifluorometil)fenil ymetilideno)-1,3-tiazolidina-2,4-diona;
5-{[3-cloro-2-{[3-(dimetilamino)propil|(metil)amino }-5-
(trifluorometil)fenil|metilideno}-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(2-hidroxietil)-1,4-diazepan-1-il]-5-
(trifluorometil)fenil }metilideno)-1,3-tiazolidina-2 4-diona;
5-{[2-(4-butil-1,4-diazepan-1-il)-3-cloro-5-(trifluorometilyfenilmetilideno}-1,3-
tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(2-hidroxietil)piperazin-1-il]-5-(trifluorometil }fenil } metilideno)-
1,3-tiazolidina-2,4-diona;
5-{[3-cloro-2-morfolin-4-il-5-(trifluorometil)fenilJmetilideno}-1,3-tiazolidina-
2,4-diona;
5-{[2-(4-terc-butilpiperazin-1-il)-3-cloro-5-(trifluorometil)fenil jmetilideno}-1,3-
tiazolidina-2,4-diona;
5-{[2-(1,4-bipiperidin-1'-il}-3-cloro-5-(trifluorometil)fenilJmetilideno}-1,3-
tiazohdina-2,4-diona;
5-{[3-cloro-2-(4-metilpiperazin-1-il)-3-(trifluorometil Jfenil Jmetilideno}-1,3-

tiazolidina-2,4-diona;
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5-({3-bromo-2-[(35)-3-(dimetilamino)pirrolidin-1-il]fenil } metilideno)-1,3-
tiazolidina-2,4-diona; y

5-({2-[(3R,58)-3,5-dimetilpiperazin-1-il]-5-(trifluorometil)fenil } metilideno)-1,3-
tiazoiidina-2,4-diona;

(52)-5-({2-[(3S)-3-aminopirrolidin-1-11]-3-cloro-53-
(trifluorometil)fenil }metilideno)-1,3-tiazolidina-2,4-diona,

(52)-5-({3-[3-(4-metilpiperazin-1-il)propoxi]fenil } metilideno)-1,3-tiazolidina-
2,4-diona,

2-{3-[(Z)-(2,4-d1ox0-1,3-tiazolidin-5-ilideno)metil | fenoxi }acetamida;

(57)-5-{[3-(3-piperidin- 1-ilpropoxi)fenil|metilideno } -1,3-tiazolidina-2,4-diona;

(5Z)-5-({3-[(4-metilpiperazin-1-il)metil]fenil } metilideno)-1,3-tiazolidina-2,4-
diona;

N-[2-(dimetilamino)etil]-2'-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-ilideno)metil]-N-
metilbifenil-4-sulfonamida;

5-({2-[(35)-3-(dimetilamino)pirrolidin-1-il]-5-metoxifenil}metilideno)-1,3-
tiazolidina-2,4-diona;

5-({2-[(38)-3-(dimetilamino)pirrolidin-1-il]-5-(triflucrometil)fenil } metilideno)-
1,3-tiazolidina-2,4-diona;

5-({5-cloro-2-[(35)-3-(dimetilamino)pirrolidin-1-il]fenil }metilideno)-1,3-
tiazolidina-2,4-diona;

5-({2-{(3S)-3-(dimetilamino)pirrolidin-1-il]-4-metilfenil } metilideno)-1,3-
tiazolidina-2,4-diona,

5-({2-[(35)-3-(dimetilamino)pirrolidin-1-il}-5-fluorofenil } metilideno)-1,3-
tiazolidina-2,4-diona;

5-({2-[(3S)-3-(dimetilamino)pirrolidin-1-il}-5-metilfenil ymetilideno)-1,3-
tiazolidina-2,4-diona;

3-({5-bromo-2-[(38)-3-(dimetilamino)pirrolidin-1-il]fenil} metilideno)-1,3-
tiazolidina-2,4-diona; '

5-({2-[(38)-3-(dimetilamino)pirrolidin- 1 -il]-3-fluorofenil  metilideno)-1,3-

tiazolidina-2,4-diona;

16




103251

5-({2-cloro-6-[(3S)-3-(dimetilamino)pirrolidin-1-1l]fenil} metilideno)-1,3-
tiazolidina-2,4-diona;

(57)-5-({2-[(3R)-3-(aminometil)pirrolidin-1-il]-3-clorofenil }metilideno)-1,3-
tiazolidina-2,4-diona;

(57)-5-({2-[(35)-3-(aminometil)pirrolidin-1-il]-3-clorofenil } metilideno)-1,3-
tiazolidina-2,4-diona;

(52)-5-({2-[(3R)-3-aminopiperidin-1-il}-3-clorofenil } metilideno)-1,3-tiazolidina-
2,4-diona;

(52)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-metoxifenil } metilideno}-1,3-
tiazolidina-2,4-diona;

(52)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-bromofenil } metilideno)-1,3-
tiazolidina-2,4-diona;

(52)-5-({2-[(3R)-3-aminopirrolidin-1-il}-3-clorofenil } metilideno)-1,3-tiazolidina-
2,4-diona;

(52)-5-({2-[(38)-3-aminopirrolidin-1-il]-3-bromofenil } metilideno)-1,3-
tiazolidina-2,4-diona;

(52)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-etoxifenil } metilideno)-1,3-tiazolidina-
2.4-diona;

(57)-5-({2-[(3R)-3-aminopiperidin-1-il}-3-(2-metilpropoxi)fenil } metilideno)-1,3-
tiazolidina-2,4-diona;

(5Z2)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-(ciclohexilmetoxi)fenil } metilideno)-
1,3-tiazolidina-2,4-diona;

(57)-5-({2-[(3R)-3-aminopiperidin-1-il}-3-(ciclohexiloxi)fenil } metilideno)-1,3-
tiazolidina-2,4-diona;

(52)-5-({2-[(3R,4R)-3-amino-4-hidroxipiperidin-1-il]-3-clorofenil } metilideno)-
1,3-tiazolidina-2,4-diona;

(52)-5-{[3-cloro-2-(1,4-diazepan-1-il)fenil]metilideno}-1,3-tiazolidina-2,4-diona;

(52)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-(1-metiletoxi)fenil } metilideno)-1,3-
tiazolidina-2,4-diona;

(52)-5-({2-[(3S)-3-aminopirrolidin-1-ii]-3-(1-metiletoxi)fenil } metilideno)-1,3-

tiazolidina-2,4-diona;
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(5Z)-5-({2-[(3S)-3-aminopirrolidin-1-il]-3-ctoxifenil } metilideno)-1,3-tiazolidina-
2,4-diona;

(5Z)-5-({2-[(3R)-3-{[4-(aminometil)bencil|]amino} piperidin- 1-il]-3-
clorofenil} metilideno)-1,3-tiazolidina-2,4-diona;

(5Z)-5-({3-cloro-2-[(3R)-3-{[2-(metilamino)etil]amino } piperidin-1-
il]fenil}metilideno)-1,3-tiazolidina-2,4-diona;

(5Z)-3-({2-[(35,4S)-3-amino-4-hidroxipirrolidin-1-il]-3-clorofenil } metilideno)-
1,3-tiazolidina-2,4-diona;

(5Z)-5-({3-cloro-2-[4-metil-3-(metilamino)piperidin-1-il]fenil }metilideno)-1,3-
tiazolidina-2,4-diona;

(5Z)-5-{[2-(3-amino-4-metilpiperidin-1-il)-3-clorofeniljmetilideno}-1,3-
tiazolidina-2,4-diona;

(5Z)-5-({2-[(3R)-3-aminopiperidin-1-il]fenil }metilideno)-1,3-tiazolidina-2,4-
diona;

(5Z)-5-({2-[(3S)-3-aminopirrolidin-1-il]fenil} metilideno)- 1,3-tiazolidina-2 ,4-
diona;

(532)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-(2,2,2-trifluoroetoxi)fenil } metilideno)-
1,3-tiazolidina-2,4-diona;

(52)-5-({2-[(3S)-3-aminopirrolidin-1-il]-3-(2,2,2-trifluoroetoxi)fenil  metilideno)-
1,3-tiazolidina-2,4-diona;

(5Z2)-5-({2-[(3R)-3-aminopiperidin- 1-11]-3-(2-metoxietoxi)fenil }metilideno)-1,3-
tiazolidina-2,4-diona;

(5Z)-5-({2-[(3S)-3-aminopirrolidin-i-il}-3-(2-metoxietoxi)fenil y metilideno)-1,3-
tiazolidina-2,4-diona;

(5Z)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-(ciclopentiloxi)fenil }metilideno)-1,3-
tiazolidina-2,4-diona;

(5Z2)-5-({2-[(3R)-3-aminopiperidin-1-ilj-3-(ciclobutiloxi)fenil ymetilideno)-1,3-
tiazohdina-2,4-diona;

4-[(3R)-3-aminopiperidin-1-il]-3-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-

ilideno)metil]benzamida;
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4-[(38)-3-aminopiperidin-1-il]-3-[(Z)-(2,4-diox0-1,3-tiazolidin-5-
ilideno)metillbenzamida;
4cido 4-[(3R)-3-aminopiperidin-1-il]-3-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-
ilideno)metil |benzoico;
acido 4-[(3S)-3-aminopirrolidin-1-il]-3-[(2)-(2,4-dioxo-1,3-tiazolidin-5-
ilideno)metiljbenzoico;
(57)-5-({2-[(3R)-3-aminopiperidin-1-il]bifenil-3-il} metilideno)-1,3-tiazolidina-
2.4-diona;
5-{[2-(3-aminopropoxi)-5-metoxifenillmetilideno}-1,3-tiazolidina-2,4-diona;,
N-{4-[3-(dimetilamino)pirrolidin-1-it]-3-{(Z)~(2,4-dioxo-1,3-tiazolidin-5-
ilideno)metil]fenil}acetamida;
(52)-5-[(3-cloro-2-{(3R)-3-[(2-hidroxietil)amino]piperidin-1-il} fenil)metilidenc]-
1,3-tiazolidina-2,4-diona;
(5Z)-5-[(3-cloro-2-{(3R)-3-[(3-hidroxipropil)amino]piperidin-1-
il}fenil)metilideno]-1,3-tiazolidina-2,4-diona;
N-[(3S)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-35-
ilideno)metil]fenil} pirrolidin-3-il]-1-metil-1H-imidazol-2-carboxamida;
N-[(3S)-1-{2-cloro-6-[(Z)-(2.4-diox0-1,3-tiazolidin-5-
ilideno)metil]fenil} pirrolidin-3-il]-2-metoxiacetamida;
N-[(38)-1-{2-cloro-6-[(Z)-(2,4-diox0-1,3-tiazolidin-5-
ilideno)metil]feni! }pirrolidin-3-il]-1-metil-1H-pirazol-3-carboxamida;,
N2-carbamoil-N-[(38)-1-{2-cloro-6-[(Z)-(2,4-dioxe-1,3-tiazolidin-5-
ilideno)metil]fenil } pirrolidin-3-il]glicinamida;
N-[(38)-1-{2-cloro-6-[(Z)-(2,4-diox0-1,3-tiazolidin-5-
ilideno)metil]fenil } pirrolidin-3-il]-2-piridin-3-ilacetamida;
N-[(38)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-
ilideno)metil |fenil } pirrolidin-3-il]-2-piridin-4-ilacetamtda;
N-[(3S)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-
ilideno)metil]fenil} pirrolidin-3-il}-1-metil-1H-pirazol-4-carboxamida;
N-[(38)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-

ilideno)metil]fenil }pirrolidin-3-il]-2-(1-oxidotiomorfolin-4-il)acetamida;
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N-[(38)-1-{2-cloro-6-[(Z)-(2.4-dioxo-1,3-tiazolidin-5-
ilideno)metil}fenil } pirrolidin-3-il]-4-sulfamoilbutanamida;
N'-[(38)-1-{2-cloro-6-[(Z)-(2,4-diox0-1,3-tiazolidin-5-
ilideno)metil]fenil } pirrolidin-3-il}-N,N-dimetilbutanodiamida;
N-[(3S)-1-{2-cloro-6-[(Z)-(2.4-dioxo-1,3-tiazolidin-5-
ilideno)metil]fenil } pirrolidin-3-il]-N~2~ N~2~-dimetiiglicinamida;
N-[(38)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-
ilideno)metil]fenil} pirrolidin-3-il]-2-cianoacetamida;
N 2—acc:til—I’\I-[(?» S)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-
ilideno)metil]fenil} pirrolidin-3-11]glicinamida;
(5Z)-5-({3-cloro-2-[(3R)-3-(dipropilamino)piperidin- 1-il]fenil } metilideno)-1,3-
tiazolidina-2,4-diona; '
{5Z)-5-[(3-cloro-2-{(3R)-3-[(3,3,3-trifluoropropil)amino]piperidin-1-

il}fenil)metilideno]-1,3-tiazolidina-2,4-diona;

5-[(5-metoxi-2-{3-[(1-metiletil)amino|propoxi }fenil)metilidenc]-1,3-tiazolidina-
2.4-diona,
(52)-5-({5-amino-2-[3-(dimetilamino)pirrolidin-1-il]fenil } metilideno)-1,3-

tiazolidina-2,4-diona; y

5-[(2-amino-4,5-dimetoxifenil)metilideno]-1,3-tiazolidina-2,4-diona,

o sales del mismo.

En algunas realizaciones, la invencion se refiere a cualquiera de los compuestos
descritos en la presente que se encuentran en el isémero (Z).

En algunas realizaciones, la invencion se refiere a cuaiquiera de los compuestos
descritos en la presente que se encuentran en el isdmero (E).

En algunas realizaciones, la invencién se refiere a composiciones que
comprenden una mezcla de los isdmeros (Z) y (E).

En algunas realizaciones, la invencion se refiere a una composicion farmacéutica

que comprende una 5-(3-halo-2-|piperidin-1-il]fenilmetilideno)-1,3-tiazolidina-2,4-diona

sustituida que funciona para inhibir una quinasa PIM.
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En realizaciones adicionales, la invencion se refiere a una composicion
farmacéutica que comprende un compuesto de formula I, 1A, IB, IC, ID, o IX o una sal
farmacéuticamente aceptable del mismo.

En realizaciones adicionales, la invencién se refiere a un método para inhibir una
quinasa PIM que comprende proporcionar un compuesto de formula I, A, IB, IC, ID, o
IX, tal como se define en la presente y mezclar una quinasa PIM y dicho compuesto bajo
condiciones tales que se inhibe la fosforilacion de la quinasa PIM.

En realizaciones adicionales, dicho método es un método in vitro.

En realizaciones adicionales, dicho método es un método in vivo.

En realizaciones adicionales, la invencidn se refiere a un método para inhibir una
quinasa PIM en un sujeto que comprende administrar al sujeto una cantidad
terapéuticamente efectiva de un compuesto de cualquiera de las formulas descritas en la
presente o una sal farmacéuticamente aceptable del mismo.

En realizaciones adicionales, dicho quinasa PIM se selecciona de PIM-1, PIM-2 y
PIM-3.

En realizaciones adicionales, la invencion se refiere al uso de un compuesto de la
formula I, 1A, IB, IC, ID, o IX, o una sal farmacéuticamente aceptable del mismo, tal
comeo se define en la presente, para la fabricacién de un medicamento para la produccion
de un efecto inhibitorio de la quinasa PIM en un syjeto.

En realizaciones adicionales, la invencion se refiere al uso de un compuesto de la
formuta I, 1A, 1B, IC, ID, o IX, o una sal farmacéuticamente aceptable del mismo, como
se describe en la presente, para la fabricaciéon de un medicamento para la produccién de
un efecto anti-cancer en un sujeto.

En algunas rcalizaciones, la invencion se refiere a un método para preparar un

compuesto de férmula A tal como se define en la presente,
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formula 1A,
o sal del mismo, que comprende
a) mezelar un compuesto de formula X1,
@ H
o
A
R
R®
férmula X1,

o sal del mismo, en donde E es un halégeno y R*, R® y A se definen en la
presente, con un compuesto de férmula XI1,

RQ

[[}k

m X
R21/Y~{\4;‘I\Rs

formula XI1,
o sal del mismo, en donde
-, RB, Rg, n, m, Y y X se definen en la presente,
si Y es N, entonces R*! es hidrégeno,

si Y es C, entonces R*'

se selecciona de 4cido borémico y un éster
bordnico y

si Y es CH, entonces R*' se selecciona de un haluro de metal,
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bajo condiciones tales que se forma una composicion que comprende un

compuesto de formula XIII,

[['}r‘nk
‘

O~ _H
X
| ~ ~4f\R3

5 A
R
férmula XII1,
o sal del mismo; y
b) mezclar el compuesto de formula X! y tiazolidina-2,4-diona bajo condiciones
tales que se forma un compuesto de formula IA.
En realizaciones adicionales, dicho haluro de metal se selecciona de cloruro de
litio y bromuro de magnesio.
En realizaciones adicionales, dicho éster bordnico es un éster dialquilbordnico, tal
como éster dietil borénico, o un éster bordnico ciclico, tal como el éster borénico de 1,2-
alquildioles tales como 1,3,2-dioxaborolano, o cicloalquildioles que opcionalmente
pueden sustituirse.
En realizaciones adicionales, la invencidn se refiere a un método para preparar un
compuesto de formula ID, o sal del mismo que comprende

a) mezclar un compuesto de formula II,

féormula 11,
o sal del mismo, en donde R, R® y A se definen en la presente,

con un compuesto de formula III,
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formula I11,

o sal del mismo, en donde Rs, Rg, ny X se definen en la presente, bajo

condiciones tales que se forma una composicién que comprende un compuesto de

férmula 1V,

férmula IV
o sal del mismo; y

b) mezclar el compuesto de formula IV y tiazolidina-2,4-diona bajo condiciones tales que

se forma un compuesto de formula ID.
En realizaciones adicionales, la invencion se refiere a un método para preparar un
compuesto de férmula IC, o sal del mismo, que comprende a) mezclar un compucsto de

formula V,

formula V,
o sal del mismo, en donde R°, R® y R’ se definen en la presente,

con un compuesto de férmula VI,
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formula VII,
o sal del mismo, en donde R™ n, X ¢ Y se definen en la presente, bajo
condiciones tales que se forma una composicién que comprende un compuesto de

formula VIII,

férmula VIII

o sal del mismo; y
b) mezclar el compuesto de formula VIII y tiazolidina-2,4-diona bajo condiciones tales
que se forma un compuesto de formula IC.

En algunas realizaciones, la invencion se refiere a compuestos de formula I, 1A,
IB, IC, ID, o IX siempre que no se seleccionen de S5-((2-dipropilamino-5-
nitrofenil)metileno)-2,4-tiazolidinadiona;
5-((5-nitro-2-(1-piperidinil)fenil)metileno)-2,4-tiazolidinadiona;
5-((2-(4-morfolinil)-S-nitrofenil)metileno)-2,4-tiazolidinadiona;
5-[[2-(4-metil-1-piperazinil)fenil)metileno]-2,4-t1azolidinadiona;
5-[[2-[(2,6-dicloro-3-metilfenil)amino)fenil]metileno]-2,4-tiazolidinadiona;
[2S-[20(Z),4a]]-1-([1,1'-bifenil]-4-ilsulfonil}-N-[2-[(2,4-dioxo-5-
tiazolidinilideno)metil ] fenilj-4-(metiltio)-2-pirrolidinametanamina;
éster de 1,1-dimetiletilo de acido [[2S-[2a(Z),4c]]-3-[[[1-(|1,1'-bifenil]-4-ilsulfonil)-4-
(metiltio)-2-pirrolidinil]metil]amino]-4-[{2,4-dioxo0-5-
tiazolidinilideno)metil]fenil]carbamico; y
[2S-[2a(Z),40]]-N-[5-amino-2-[(2,4-dioxo-5-tiazolidinilideno)metil Jfenil]-1-([1,1'-

bifenil]-4-ilsulfonil)-4-(metiltio)-2-pirrolidinametanamina,
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Los solicitantes entienden que el documento WO 2001002377 describe 5-((2-
dipropilamino-5-nitrofenil)metileno)-2,4-tiazolidinadiona,
5~((5-nitro-2-(1-pipendinil)fenil)metileno)-2,4-tiazolidinadiona y 5-((2-(4-morfolinil}-5-
nitrofenil)metileno)-2,4-tiazolidinadiona.

Los solicitantes entienden que el documento WO 9814433 describe 5-[[2-(4-
metil-1 -piperazinil)fenil]metileno]-2,4-tiazolidinadi6na. |

Los solicitantes entienden que la Patente de los Estados Unidos No. 6.211.209
describe 5-[[2-[(2,6-dicloro-3-metilfenil)amino]fenilJmetileno]-2,4-tiazolidinadiona.

Los solicitantes entienden que el documento WO 9705135 describe [2S-
[2a(Z),40]]-1-([1,1"-bifem!]-4-iisulfonil)-N-[2-[(2,4-dioxo-5-
tiazolidinilideno)metil]fenil]-4-(metiltio)-2-pirrolidinametanamina,  éster de  1,1-
dimetiletilo de acido [[25-[20(Z),40]]-3-[[[1-([1,1'-bifenil]-4-ilsulfonil)-4-(metiltio)-2-
pirrolidinii]metil]Jamino]-4-[(2,4-dioxo-5-tiazolidinilideno)metil }fenil]-carbamico y [2S-
[2a(Z),40]]-N-[5-amino-2-[(2,4-dioxo-5-tiazolidinilideno)metil)fenil]-1-([1,1'-bifenil]-4-
ilsulfonil)-4-(metiltio)-2-pirrolidinametanamina.

Lo que los solicitantes entienden anteriormente no implica admisiones.

En algunas realizaciones, los compuestos descritos en la presente podrian usarse
en la clinica, ya sea como un agente Unico en s{ mismo o en combinacién con otros
agentes clinicamente relevantes. Este compuesto podria prevenir los posibles mecanismos
de resistencia al cancer que pueden originarse debido a mutaciones en un conjunto de
genes.

El tratamiento anti-cancer definido en la presente puede aplicarse como terapia
inica o puede implicar, ademas del compuesto de la invenciodn, cirugia o radioterapia o
quimioterapia convencionales. Dicha quimioterapia puede incluir una o mas de las
siguientes categorias de agentes antitumorales:

(1) farmacos antiproliferativos/antineoplasicos y combinaciones de los mismos,
tal como se emplean en la oncologia médica, como agentes alquilantes (por ejemplo cis-
platina, carboplatina, ciclofosfamida, mostaza de nitrogeno, melfalan, clorambucil,
busuifan y mnitrosoureas); antimetabolitos (por ejemplo, antifolatos como
fluoropirimidinas tal como 5-fluorouracilo y tegafur, raltitrexed, metotrexato, citosina

arabinosida e hidroxiurea); antibidticos antitumorales (por ejemplo: antraciclinas como

26




103251

adriamicina, bleomicina, doxorubicina, daunomicina, epirubicina, idarubicina,
mitomicina-C, dactinomicina y mitramicina), agentes antimitdticos (por ejemplo
alcaloides de la vinca como vincristina, vinblastina, vindesina y vinorelbina y taxoides
como taxol y taxotere); e inhibidores de topoisomerasa (por ejemplo epipodofilotoxinas
como etoposida y teniposida, amsacrina, topotecin y camptotecina); ¢ inhibidores de
proteosoma (por ejemplo, bortezomib [Velcade™]); v el agente anegrilida [Agrilin®]; y el
agente alfa-interferon;

(i) agentes citostaticos tales como antiestrégenos (por ejemplo tamoxifeno,
toremifeno, raloxifeno, droloxifeno y yodoxifeno), reguladores hacia abajo del receptor
de estrégenos (por ejemplo, fulvestrant), antiandrogenos (por ejemplo bicalutamida,
flutamida, nilutamida y acetato de ciproterona), antagonistas de LHRH o agonistas de
LHRH (por ejemplo goserelina, leuprorelina y buserelina), progestogenos (por ejemplo
acetato de megestrol), inhibidores de aromatasa (por ejemplo anastrozol, letrozol, vorazol
y exemestano) e inhibidores de Sa-reductasa como finasterida;

(iii) agentes que inhiben la invasién de células cancerosas (por ejemplo
inhibidores de metaloproteinasa como marimastat ¢ inhibidores del receptor de la funcidn
de! activador plasmindgeno de uroquinasa);

(iv) inhibidores de la funcién del factor de crecimiento, por ejemplo, dichos
inhibidores incluyen anticuerpos de! factor de crecimiento, anticuerpos del receptor del
factor de crecimiento (por ejemplo el anticuerpo anti-erbB2 trastuzumab) [Herceptin™] y
el anticuerpo anti erbBl cetuximab [C225], inhibidores de famesil transferasa,
inhibidores de serina/treonina quinasa, por ¢jemplo, inhibidores de la familia del factor de
crecimiento epidérmico (por ejemplo, inhibidores de la familia de la tirosina quinasa
EGFR como:

N-(3-clore-4-fluorofenil)-7-metoxi-6-(3-morfolinopropoxi)quinazolin-4-amina
(gefitinib, ZD1839),

N-(3-etinilfenil)-6,7-bis(2-metoxictoxi)quinazolin-4-amina (erlotinib, OSI-774) y

6-acrilamido-N-(3-cloro-4-fluorofenil)-7-(3-morfolinopropoxi)quinazolin-4-
amina (CI 1033),

por ejemplo, inhibidores de la familia del factor de crecimiento derivado de

plaquetas y por ejemplo inhibidores de la familia del factor de crecimiento de
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hepatocitos, por ejemplo inhibidores o fosfotidilinositol 3-quinasa (PI3K) y por ejemplo
inhibidores de proteina quinasa activada por mitégenos (MEK1/2) y por ejemplo
inhibidores de proteina quinasa B (PKB/Akt), por ejemplo inhibidores la familia de
tirosinas quinasas Src y/o la familia de tirosinas quinasas Abelson (Abl) tales como
AZDO0530 y dasatinib (BMS-354825) y mesilato de imatinib (Gleevec™); y éualquier
agente que modifique la sefializacidén de STAT;

{v) agentes antiangiogénicos como los que inhiben los efectos del factor de
crecimiento endotelial vascular, (por ejemplo el anticuerpo del factor de crecimiento
endotelial anti-vascular bevacizumab [Avastin™], compuestos como los que se describen
en las Solicitudes de Patente Internacionales WO 97/22596, WO 97/30035, WO
97/32856 y WO 98/13354) y compuestos que operan mediante otros mecanismos (por
¢jemplo: linomida, inhibidores de la funcién integrina avp3 y angiostatina);

(vi) agentes que producen dafios vasculares como Combrefastatina A4 y los
compuestos revelados en las Solicitudes de Patente Internacionales WO 99/02166, WO
00/40529, WO 00/41669, WO 01/92224, WO 02/04434 y WO 02/08213;

(vii) terapias anti-sentido, por ejemplo, aquellas dirigidas a los blancos
mencionados anteriormente, como ISIS 2503, un anti-sentido anti-ras;

(viii) abordajes de terapia génica, incluyendo por ejemplo, el reemplazo de genes
aberrantes como el aberrante p353 o los aberrantes BRCA1 o BRCA2, los enfoques de la
GDEPT (terapia de pro-firmaco de enzimas dirigidas por genes) como los que emplean
citosina dearninasa, timidina quinasa o una enzima nitrorreductasa bacterial y abordajes
para incrementar la tolerancia de los pacientes a la quimioterapia o la radioterapia, como
la terapia genética de resistencia a multiples farmacos; y

(ix) abordajes de inmunoterapia, incluyendo, por ejemplo, abordajes ex-vivo e in-
vivo para incrementar la inmunogenicidad de las células tumorales de los pacientes,
como en Ja transfeccion con citoquinas como interleuquina 2, interfeuquina 4 o el factor
de estimulacién de la colonia de granulocitos-macrofagos, abordajes para disminuir la
anergia de las células T, abordajes que utilizan células inmunes transfectadas como
células dendriticas transfectadas con citoquina, abordajes que emplean lineas de células

tumorales transfectadas con citoquinas y abordajes que emplean anticuerpos anti-
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idiotipicos y abordajes que utilizan los firmacos inmunomoduladores talidomida y
lenalidomida [Revlimid®).

Dicho tratamiento conjunto puede lograrse mediante la dosificacién simultinea,
secuencial o separada de los componentes individuales del tratamiento. Dichos productos
de combinacién emplean los compuestos de esta invencién dentro del rango de
dosificacion descrito antertormente y los otros agentes farmacéuticamente activos dentro
de su rango de dosificacion aprobado.

La invencion se refiere a inhibidores de fosforilacion de quinasas PIM. En otras
realizaciones adicionales, la invencion se refiere a una composicion farmacéutica que
comprende compuestos descritos en la presente y su uso en la prevencién y el tratamiento
de cancer.

Se comprendera que las composiciones descritas en la presente pueden existir en
tautomeros en forma solida y en forma de solucién. Por ejemplo, pueden dibujarse
imidazol y heterociclos que contienen imidazol en una féormula de forma tal que uno o el
otro de los nitrégenos contenga un atomo de hidrogeno. Sin embargo, tal como se
proporcionan en la presente, se considera que las realizaciones de dicha formula abarcan
formas tautoméricas alternativas.

Tal como se utiliza en la presente, "alquilo” significa un hidrocarburo insaturado
o saturado no ciclico de cadena recta o ramificada tal como los que contienen de 1 a 10
dtomos de carbono, mientras que la expresion "alquilo inferior” o “alquilo C,.¢™ tiene el
mismo significado que alquilo pero contiene de 1 a 6 dtomos de carbono. La expresion
"alquilo superior" tiene el mismo significado que alquilo pero contiene de 7 a 10 4atomos
de carbono. Alquilos de cadena recta saturados representativos incluyen metilo, etilo, n-
propilo, n-butilo, n-pentilo, n-hexilo, n-septilo, n-octilo, n-nonilo y similares; mientras
que alquilos de cadena ramificada saturados incluyen isopropilo, sec-butilo, isobutilo,
terc-butilo, isopentilo y similares. Los alquilos insaturados contienen al menos un doble o
triple enlace entre 4tomos de carbono adyacentes (denominados "alquenilo” o "alquinilo”,
respectivamente). Alquenilos de cadena recta y ramificada representativos incluyen
etilenilo, propilenilo, 1-butenilo, 2-butenilo, isobutilenilo, I-pentenilo, 2-pentenilo, 3-

metil-1-butenilo, 2-metil-2-butenilo, 2,3-dimetil-2-butenilo y similares; mientras que
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alquinilos de cadena recta y ramificada representativos incluyen acetilenilo, propinilo, 1-
butinilo, 2-butinilo, 1-pentinilo, 2-pentinilo, 3-metil-1-butinilo y similares.

Un “alquilo halogenado™ se refiere a un grupo alquilo en el que uno o mas o todos
los hidrégenos estan sustituidos por haldgenos. Un alquilo halogenado representativo es
trifluorometilo (es decir, -CF3).

En la presente, los alquilos no aromaticos mono o policiclicos se denominan
grupos “carbociclos” o “carbociclilos”. Carbociclos saturados representativos incluyen
ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo y similares; mientras que carbociclos
insaturados incluyen ciclopentenilo y ciclohexenilo, arilos y similares.

Grupos “heterocarbociclos” o “heterocarbociclilo” son carbociclos que contienen
de 1 a 4 heteroatomos seleccionados independientemente de nitrogeno, oxigeno y azufre
que pueden ser saturados o insaturados (pero no aromaticos), monociclicos o policiclicos,
y en donde los heteroatomos de nitrégeno y azufre pueden oxidarse opcionalmente, y el
heterodtomo de nitrégeno puede estar opcionalmente cuaternizado. Heterocarbociclos
incluyen morfolinilo,  pirrolidinonilo,  pirrolidinilo,  piperidinilo, hidantonilo,
valerolactamilo, oxiranilo, oxetanilo, tetrahidrofuranilo, tetrahidropiranilo,
tetraidropiridinilo, tetrahidroprimidinilo, tetrahidrotiofenilo, tetrahidrotiopiranilo,
tetrahidropinimidinilo, tetrahidrotiofenilo, tetrahidrotiopiranilo y similares.

"Arilo" significa un anillo aromatico carbociclico monociclico o policiclico tal
como fenilo o naftilo.

Tal como se utiliza en la presente, “heteroarilo” se refiere a un heterocarbociclo
aromatico que tiene 1 a 4 heteroatomos seleccionados de nitrdgeno, oxigeno y azufre y
que contiene al menos 1 atomo de carbono, incluidos sistemas de anillos mono vy
policiclicos.  Los sistemas de anillos policiclicos pueden contener, aunque no
necesariamente, unc o mas anillos no arométicos, siempre que uno de los anillos sea
aromatico. Heteroarilos representativos son furilo, benzofuranilo, tiofenilo,
benzotiofenilo, pirrolilo, indolilo, isoindolilo, azaindolilo, piridilo, quinolinilo,
isoquinolinilo, oxazolilo, isooxazolilo, benzoxazolilo, pirazolilo, imidazolilo,
benzimidazolilo, tiazolilo, benzotiazolilo, isotiazolilo, piridazinilo, pirimidinilo,

pirazinilo, tnazinilo, cinolinilo, ftalazinilo y quinazolinilo. Se prevé que el uso del
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término “heteroarilo” incluya derivados N-alquilados tales como un sustituyente 1-
metilimidazol-5-ilo.

Tal como se utiliza en la presente, “heterociclo” o “heterociclilo” se refieren a
sistemas de anillos mono o policiclicos que tienen 1 a 4 heteroadtomos selecctonados de
nitrégeno, oxigeno y azufre y que contienen al menos |1 atomo de carbono. Los sistemas
de anillos mono y policiclicos pueden ser aromaticos, no aromaticos o mezclas de anillos
aromaticos y no aromaticos. Heterociclo incluye heterocarbociclos, heteroarilos y
similares.

"Alquiltio" se refiere a un grupo alquilo, tal como se definié anteriormente, con €l
numero de atomos de carbono indicado unidos a través de un puente de azufre. Un
ejemplo de alquiltio es metiltio (es decir, -S-CHj).

"Alcoxi" se refiere a un grupo alquilo, tal como se defimd anteriormente, con el
nimero de atomos de carbono indicado unidos a través de un puente de oxigeno,
Ejemplos de alcoxi incluyen, a modo no taxativo, metoxi, etoxi, n-propoxi, i-propoxi, n-
butoxi, s-butoxi, t-butoxi, n-pentoxi y s-pentoxi. Grupos alcoxi preferidos son metoxi,
etox1, n-propoxi, i-propoxi, n-butoxi, s-butoxi, -butoxi.

"Alquilamino" se refiere a un grupo alquilo, tal como se definid anteriormente,
con el niimero de atomos de carbono indicado unidos a través de un puente de amino. Un
cjemplo de alquilamino es metilamino (es decir, -NH-CHs).

"Alcanoilo" se refiere a un alquilo, tal como se definid anteriormente, con el
nimero de dtomos de carbono indicado unidos a través de un puente de carbonilo (es
decir, -(C=0)alquilo).

“Alquilsulfonilo” se refiere a un alquilo, tal como se definié anteriormente, con
el numero de atomos de carbono indicado unidos a través de un puente de sulfonilo (es
decir, -S(=0)»alquilo) tal como mesilo y similares y “arilsulfonilo” se refiere a un arilo
unido a través de un puente de sulfonilo {es decir, -S(=0)arilo).

“Alquilsulfamoilo™ se refiere a un alquilo, tal como se definié anteriormente, con
el nimero de atomos de carbono indicado unidos a través de un puente de sulfamoilo (es
decir, -NHS(=0),alquilo} y “arilsulfamoilo” se refiere a un alquilo unido a través de un

puente de sulfamoilo (es decir, -NHS(=O)arilo).
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“Alquilsulfinilo™ se refiere a un alquilo, tal como se defini6é anteriormente, con el
numero de atomos de carbono indicado unidos a través de un puente de sulfinilo (es
decir, -S(=0)alquilo).

El término “sustituido” se refiere a una molécula en donde al menos un dtomo de
hidroégeno es reemplazado por un sustituyente. Cuando estdn sustituidos, uno o mas de
los grupos son "sustituyenies”. La molécula puede estar multiplemente sustituida. En
caso de un sustituyente oxo ("=0"), los dos atomos de hidrégeno son reemplazados.
Ejemplos de sustituyentes en este contexto pueden incluir halégeno, hidroxi, alquilo,
alcoxi, nitro, ciano, oxo, carbociclilo, carbocicloalquilo, heterocarbociclilo,
heterocarbocicloalquilo, arilo, arilalquilo, heteroarilo, heteroarilalquilo, -NRRy, -
NR:C(=O)Rs, -NRC(=O)NRNRy, -NR,C(=0)ORy, -NR,SO,Ry, -C(ZO)R,, -C(=0)OR,,
-C(=FO)NR:Rp, -OC(=O)NR.Rp, -OR,, -SR,, -SOR,, -S(=0)R,, -OS(=O0nR, y -
S(=0),0R.. Ra y Rp en este contexto puede ser iguales o diferentes e
independientemente hidrogeno, halégeno hidroxile, alquilo, alcoxi, alquilo, amino,
alquilamino, dialquilamino, carbociclilo, carbocicloalquilo, heterocarbociclilo,
heterocarbocicloalquilo, arilo, arilalquilo, heteroarilo, heteroarilalquilo.

La expresion “"opcionalmente sustituido”, tal como se utiliza en la presente,
significa que la sustitucion es opcional y, por lo tanto, es posible que el atomo designado
sea insustituido.

Tal como se utiliza en la presente, el término "prevenir” incluye la prevencién de
la reaparicién, diseminacién o inicio. No se pretende que la presente invencion se limite
a la prevencion completa. En algunas realizaciones, el inicio es retrasado o la gravedad
de la enfermedad es reducida.

Tal como se utiliza en la presente, el término "tratar" no se limita al caso en el que
el sujeto (por ejemplo, el paciente} es curado y la enfermedad es erradicada. Por el
contrario, realizaciones de la presente invencién también contemplan el tratamiento que
meramente reduce los sintomas y/o retrasa el avance de la enfermedad.

Tal como se utiliza en la presente, “sales” se refiere a derivados de los
compuestos divulgados, en donde el compuesto base se modifica mediante la obtencion
de sales 4cidas o basicas del mismo. Ejemplos de sales incluyen, a modo no taxativo,

sales acidas minerales u organicas de residuos basicos tales como aminas, alquilaminas o
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dialquilaminas; sales alcalinas u orgdnicas de residuos acidos tales como &cidos
carboxilicos; y similares. En una realizacion preferida, las sales son sales
farmacéuticamente aceptables no toxicas convencionales que incluyen las sales de
amonio cuaternario del compuesto base formado y acidos no toxicos inorganicos u
organicos. Las sales preferidas incluyen aquellas derivadas de dcidos inorgdnicos tales
como clorhidrico, bromhidrice, sulfirico, sulfamico, fosforico, nitrico y similares; y las
sales preparadas a partir de dcidos orgéanicos tales como acético, propidnico, succinico,
glicdlico, estearico, lactico, malico, tartarico, citrico, ascdrbico, pamoico, maleico,
hidroximaleico, fenilacético, glutdmico, benzoico, salicilico, sulfanilico, 2-
acetoxibenzoico, fumdrico, toluenosulfénico, metanosulfénico, etano disulfénico,
oxalico, 1setidnico y similares

Las sales farmacéuticamente aceptables de la presente invencion pueden
sintetizarse a partir del compuesto base que contiene un resto basico o acido mediante
métodos quimicos convencionales. En general, dichas sales pueden prepararse haciendo
reaccionar las formas de 4cido o base libre de estos compuestos con una cantidad
estequiométrica de la base o acido apropiados en agua o en un disolvente orgénico, ¢ una
mezcla de ambos; generalmente se utilizan medios no acuosos tales como éter, acetato de
etilo, etanol, isopropanol o acetonitrilo. Pueden encontrarse listas de sales adecuadas en
Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa,,
1985, p. 1418, cuya divulgacion se incorpora a la presente a modo de referencia.

“Sujeto” significa cualquier animal, preferiblemente un paciente humano, ganado
0 mascota doméstica.

“Céancer” se refiere a cualquiera de las diversas enfermedades celulares con
neoplasmas malignos caracterizados por la proliferacion de las células. No se pretende
que las células enfermas deban invadir el tejido circundante y producir metastasis en
nuevos lugares del cuerpo. Céncer puede implicar cualquier tejido del cuerpo y tener
muchas formas diferentes en cada parte del cuerpo. En el contexto de ciertas
realizaciones, el hecho de que el “cancer se reduzca” podré identificarse mediante una
variedad de métodos de diagndstico conocidos para el experto en la téenica, entre los que
se incluyen, a modo no taxativo, observacién de la reduccion del tamafio o cantidad de

las masas tumorales o de un aumento de la apoptosis de células cancerosas, por ejemplo,
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un aumento superior al 5% de la apoptosis de células cancerosas para un compuesto de
prueba en comparacién con un testigo sin el compuesto. También puede identificarse por
un cambio en el perfil de expresion de biomarcador o gen relevante, tal como PSA para el
cancer de prostata, her2 para el cancer de mama u otros.

L.as presentes composiciones farmacéuticas pueden tener forma de soluciones,
suspensiones, emulsiones, comprimidos, pastillas, granulos, capsulas que contienen
liquidos, polvos, formulaciones de liberacion sostenida, supositorios, emulsiones,
aerosoles, pulverizadores, suspensiones o cualquier otra forma adecuada para su uso.

La administracion puede ser tdpica, es decir, la sustancia se aplica directamente
donde se desea, enteral u oral, es decir, la sustancia se administra a través del tracto
digestivo, o parenteral, es decir, la sustancia se administra por otras vias diferentes del
tracto digestivo, tal como mediante inyeccion.

En una realizacion preferida, el compuesto activo y opcionalmente otro agente
terapéutico o profilactico se formulan de acuerdo con procedimientos rutinarios como
composiciones farmacéuticas adaptadas para la administracion intravenosa a seres
humanos. Tipicamente, ¢l compuesto activo para la administracién intravenosa son
soluciones en solucion amortiguadora acuosa isotonica estéril. Cuando es necesario, las
composicicnes también pueden incluir un agente solubilizante. Las composiciones para la
administracion intravenosa pueden incluir opcionalmente un anestésico local tal como
lignocaina para aliviar e] dolor en el lugar de la inyeccion. Generalmente, los ingredientes
se suministran separadamente o mezclados en una forma de dosificacién unitaria, por
ejemplo, como un polvo liofilizado seco o concentrado sin agua en un recipiente
herméticamente sellado, tal como una ampolla. Cuando el compuesto activo ha de
administrarse mediante infusion, ¢l mismo puede dispensarse, por ejemplo, con una
botella de infusién que contenga agua o solucidn salina estéril de grado farmacéutico.
Cuando el compuesto activo se administra mediante inyeccién, puede proporcionarse una
ampolla de agua estéril para inyeccion o solucién salina para que los ingredientes puedan
mezclarse antes de la administracion.

Las composiciones para la administracién oral pueden estar, por ejemplo, en
forma de comprimidos, grageas, suspensiones acuosas u oleosas, granulos, emulsiones,

capsulas, jarabes o elixires. Las composiciones administradas oralmente pueden contener
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uno o mas agentes opcionales, por ejemplo, agentes edulcorantes tales como fructosa,
aspartamo o sacarina; agentes saborizantes tales como menta, esencia de gaulteria o
cereza; agenles colorantes; y agentes conservantes para proporcionar una preparacion
farmacéuticamente agradable al paladar. También puede utilizarse un material de retardo
del tiempo tal como monoestearato de glicerol o estearato de glicerol. Las composiciones
orales pueden incluir vehiculos estandar tales como manitol, lactosa, almidon, estearato
de magnesio, sacarina sédica, celulosa, carbonato de magnesio y similares. Dichos
vehiculos son preferiblemente de grado farmacéutico.

Las composiciones para uso de acuerdo con la presente invencién pueden
formularse de manera convencional utilizando uno o mds portadores o excipientes
fisiolégicamente aceptables. Por lo tanto, el compuesto y opcionalmente otro agente
terapéutico o profilactico y sus sales y solvatos fisiologicamente aceptables pueden
formularse como composiciones farmacéuticas para la administracién por inhalacién o
insuflacidn (a través de la boca o la nariz) o mediante administracion oral, parenteral o a
través de las mucosas (como bucal, vaginal, rectal, sublingual). En una realizacidn, se
utiliza la administracion local o sistémica.

Para la administracién oral, las composiciones pueden formularse, por ¢jemplo,
como comprimidos o cdpsulas preparadas por medios convencionales con excipientes
farmacéuticamente aceptables tales como agentes aglutinantes (por ejemplo, almidon de
maiz pregelatinizado, polivinilpirrolidona o hidroxipropilmetilcelulosa); cargas (por
ejemplo, lactosa, celulosa microcristalina o hidrogenofosfato de calcio); lubricantes (por
ejemplo, estearato de magnesio, talco o sflice); desintegrantes (por ejemplo, almidén de
papa o glicolato de almidén sddico); o agentes humectantes (por ejemplo, laurilsulfato de
sodio). Los comprimidos pueden recubrirse mediante procedimientos bien conocidos en
la técnica. Las preparaciones liquidas para la administracién oral pueden formularse
como, por ejemplo, soluciones, jarabes o suspensiones, o pueden presentarse como un
producto seco para reconstitucion con agua u otro vehiculo antes de su uso. Dichas
preparaciones liquidas pueden prepararse de forma convencional con aditivos
farmacéuticamente aceptables tales como agentes de suspension (por ejemplo, jarabe de
sorbitol, derivados de «celulosa o grasas comestibles hidrogenadas); agentes

emulsionantes (por ¢jemplo, lecitina o0 goma arabiga); vehiculos no acuosos (por ejemplo,
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aceite de almendras, ésteres oleosos, alcohol etilico o aceites vegetales fraccionados); y

conservantes (por ejemplo, metil o propil-p-hidroxibenzoatos o 4cido sorbico). Las

preparaciones también pueden contener sales amortiguadoras, agentes saborizantes,

colorantes y edulcorantes segiin sea apropiado.




103251 6

SECCION EXPERIMENTAL
A continuacién se proporcionan ¢jemplos de métodos para preparar y utilizar

realizaciones de la invencion. No se pretende limitar el alcance de la invencion.

ou H HN—O
o=
F DyYS
N
F ‘NH,
E cl F
cl
F
P

(S, Z)-5-(2-(3-aminopiperidin- 1-il)-3-cloro-5-(trifluorometil)bencilideno)tiazolidina-2,4-

Ejemplo 1:

diona trifluoroacetato:

Se cargd un vial de 40 mL con una barra de agitacion magnética, 3-cloro-2-
fluoro-5-(trifluorometil)benzaldehido (0,134 ml, 1,10 mmol), acetonitrilo (2,76 ml), (S)-
terc-butil piperidin-3-ilcarbamato (0,221 g, 1,10 mmol) y K,CO;3 (0,229 g, 1,66 mmol).
Il vial se calentd hasta alcanzar 70°C con agitacion durante 2 h. El recipiente se enfrid
hasta alcanzar la TA y la mezcla s¢ diluyé con DCM vy se filtrd. El filtrado se concentrod
al vacio para proporcionar el aldehido sustituido que se disolvié en EtOH (2,76 ml).
Luego se agregaron tiazolidina-2,4-diona (0,155 g, 1,32 mmol) y piperidina (9,40 mg,
0,11 mmol). La mezcla sc calentd hasta alcanzar reflujo durante 4 h antes de dejarse
enfriar hasta alcanzar la TA y la mezcla se concentrd al vacio. El producto se disolvié en
DCM (2 mL) vy TFA (1 mL) y se agitd a TA durante 1 h antes de concentrarse al vacio. El
residuo se disolvid en DMSO (~ 2 mL) y se purifico mediante HPLC en fase inversa para
proporcionar (S, 2)-5-(2~(3-aminopiperidin-1-il)-3-cloro-5-
(trifluorometil)bencilideno)tiazolidina-2,4-diona trifluoroacetato (0,214 g, 37,3 %). 'H
NMR (300 MHz, DMSO-D6) 6 ppm 12,78 (s, 1 H) 7,95 (m, 3 H) 7,79 (s, 1 H) 7,62 (s, 1
H) 3,40-3,20 (s, 5 H) 2,12-2,06 (m, 1H) 1,79-1,70 (m 1H) 1,65-1,60 (m, 1 H) 1,52-1,41
(m, 1 H); m/z 406.

LLos siguientes ejemplos se prepararon mediante el procedimiento del Ejemplo 1,

utilizando los materiales de partida apropiados. Los siguientes compuestos base
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obtemidos después de la cromatografia pueden convertirse en sus correspondientes sales

clorhidrato utilizando el procedimiento en el Ejemplo 6 o un procedimiento similar.
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Ej. Compuesto 'HNMR (300 MHz) | m/z MP W\
2 (R Z2)-5-(2-(3- 12,79 (s, 1 H) 7,98 (s, 2 | 406 | (R)-terc-butil piperidin-"
aminopiperidin-1-i1)- | H) 7,95 (s, 1 H) 7,79 (s, 1 3-ilcarbamato
3-cloro-5- H) 7,62 (s, 1 H) 3,31- H 5
(trifluorometilybencili | 3,20 (m, 5 H) 2,12-2,09 (j’ N 7(
deno)tiazolidina-2,4- | (m, 1 H) 1,85 - 1,77 (m, N 0
diona trifluoroacetato | I H) 1,66-1,63 (m, 1 H) H
MNP 1,45-1,40 (m, 1 H)
eue!
- N NH;
X Cl
3 (£)-5-(2-(4- 12,76 (s, 1 H) 7,99 (s, 1 | 406 | terc-butil piperidin-4-
aminopiperidin-1-i)- | H) 7,91 (s, 2 H) 7,78 (s, 1 ilcarbamato
3-cloro-5- H) 7,60 (s, 1 H) 3,33- Q X
(trifluorometil)bencili | 3,18 (m, 5 H) 1,94 (d, 2 HNJ\O
deno)tiazolidina-2,4- | H) 1,71-1,60 (m, 2 H)
diona trifluoroacetato '
0
HN N
0"/\3 S NH, H
J
F
- Cl
4 (2)-5-(2-(3- 12,78 (s, 1 H) 7,93 (s, 1 | 421 | terc-butil  piperidin-3-
{aminometil}piperidin | H) 7.84 (s, 1 H) 7,75 (s, 1 ilmetilcarbamato

-1-il)-3-cloro-5-

(trifluorometil)bencili

deno)tiazolidina-2,4-

diona trifluoroacetato
HN 0

A
N NH;

Cl
P E

H) 7,61 (s, 1 H) 3,31
3,05 (m, 6 H) 2,79-2,71
(m, 1 H) 1,95-1,89 (m, 2
H) 1,72-1,55 (m, 2 H)
1,29-1,10 (m, 1 H)

O
XO’U\H“Q
N
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S5A (2)-5-(3-cloro-2-(1,4- | 12,83 (brs, 1 H) 9,20 405 | terc-butil 1,4-diazepan-1-
diazepan-1-il)-5- (brs,2 H) 8,05 (d, 1 H) carboxilato
(triflucrometil)bencili | 7,90 (s, 1 H) 7,66 (d,1 H) Q
deno)tiazolidina-2,4- | 3,51 (brs, 2 H) 3,35 (d, 2 7LO>\~N
diona clorhidrato H) 3,26 - 3,03 (m, 4 H) NH

(N) 2,27-199(m, 2 H)

Q l N
NP cl

}rs
0

5B (S, 2)-5-(2-(3- 12,73 (brs, 1 H) 8,29 | 392 | terc-butil (3.5)-pirrolidin-
aminopirrolidin-1-11)- | (brs, 3 H) 7,93 (s, 1 H) 3-ilcarbamato
3-cloro-5- 7,83 (s, 1 H) 7,66 (s, 1 H) o >L
(trifluorometil)bencili | 3,88 (brs, 1 H) 3,66 (dd, >‘O
deno)tiazolidina-2,4- | 1 H), 3,52 - 3,27 (m, 3 H) D.HNH
diona 2,42-2,19 (m, 1 H) 2,12-
H..0 1,88 (m, 1 H)

o=(s §

F

F1 ¢l

Ejemplo 6:
o
58 < 0
o]
F TN N
i
F
cl R
F of
F F7h

(Z)-5-(3-cloro-2-(4-ciclopentilpiperazin-1-il)-5-(trifluorometil)bencilideno)tiazolidina-
2.4-diona clorhidrato:

Se cargd un vial de 40 mL con una barra de agitacion magnética, 3-cloro-2-
fluoro-5-(trifluorometil)benzaidehide (0,134 ml, 1,10 mmol), acetonitrilo (2,76 ml), 1-
ciclopentilpiperazina (0,213 g, 1,38 mmol) y K2CO; (0,229 g, 1,66 mmol). El vial se
calentd hasta alcanzar 70°C con agitacioén durante 2 h. El recipiente luego se enfrié hasta

alcanzar la TA y la mezcla se diluyé con DCM vy se filird. El filtrado se concentré al

40




103251

vacio para proporcionar el aldehido sustituido que se disolvid en EtOH (2,76 ml). Luego
se agregaron tiazolidina-2,4-diona (0,155 g, 1,32 mmol) y piperidina (9,40 mg, 0,11
mmol) y la mezcla se calentd hasta alcanzar reflujo durante 4 h antes de dejarse enfriar
hasta alcanzar la TA. La mezcla luego se concentré al vacio para proporcionar €l
producto que se disolvié en DMSO (~ 2 mL) y se purificé mediante HPLC en fase
inversa para proporcionar fracciones que se concentraron al vacio, se suspendieron en
metanol (~5 mL) y HCI IN en éter dietilico (~2 mL). Esta mezcla se concentrd al vacio
para proporcionar (Z)-5-(3-cloro-2-(4-ciclopentilpiperazin-1-il)-3-(trifluorometil}
bencilideno)tiazolidina-2,4-diona clorhidrato (0,215 g, 39,3 %). 'H NMR (300 MHz,
DMSO-D6) § ppm 12,78 (s, 1 H) 7,96 (s, 1 H) 7,83 (s, 1 H} 7,63 (s, 1 H) 3,77-3,50 (m, 5
H) 3,30-3,22 (m, 2 H) 3,08-2,99 (m, 2 H) 2,03-1,99 (m, 2 H) 1,84-1,61 (m, 4 H) 1,60-
1,50 (m, 2 H); m/z 461.

Los siguientes ejemplos se prepararon mediante el procedimiento del Ejemplo 6,
utilizando los materiales de partida apropiados. Los siguientes compuestos base
obtenidos después de la cromatografia pueden convertirse en su correspondiente sal

clorhidrato de forma similar a la que se describe en el Ejemplo 6.
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Ej. Compuesto "HNMR m/z MP
7 (Z)-5-(3-cloro-2-(4- | 12,74 (s, 1 H) 7,89 - 8,01 | 486 | 1-(4-
4- {m, 2 H) 7,62 (s, 1 H) fluorofenil)piperazina
fluorofenil)piperazin- | 6,99 - 7,13 (m, 4 H) 3,34- HN N~©—F
1-i1)-5- 3,23 (m, 8 H) _/
(trifluorometil)bencili
deno)tiazolidina-2,4-
diona
‘cQNel
045 7w
N
F
£ cl
8 (£)-5-(2-(4- 12,77 (s, 1 H) 7,97 (d, 1 | 526 | 1-(benzo[d][1,3]dioxol-
(benzo|d][1,3]dioxol- | H) 7,97 (5, 1 H) 7,77 (s, 1 5-ilmetil)piperazina
S-ilmetil)piperazin-1- | H) 7,63 (s, 1 H) 7,10 (s, 1 o (\NH
i1)-3-cloro-5- H) 7,02 (s, 2 H) 6,08 (s, 2 <O N
(trifluorometil)bencili | H) 4,34 (s, 2 H) 3,58-
deno)tiazolidina-2,4- | 3,11 (m, 8 H)
diona trifluoroacetato
0 b o
PUSA S,
: ‘ Cl _
9 (Z)-5-(3-cloro-2-(4- 12,72 (s, 1 H) 7,91 (s, 1 | 473 !| 3-metil-5-(piperidin-4-

(3-metil-1,2,4-
oxadiazol-5-
i)piperidin-1-il)-5-
(trifluorometil}bencili
deno)tiazolidina-2,4-
diona

8]

HN N’\(
0 I N
:<S s a

N
F
(o]

o

H) 7,84 (s, 1 H) 7,61 (s, |
H) 3,33-3,18 (m, 4 H)
2,79-2,71 (m, 1 H) 2,33
(s, 3 H) 2,06 (d, 2 H)
1,98-1,80 (m, 2 H)

i1)-1,2,4-oxadiazol

N-O
)I\N}—CNH
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10 (£)-5-(3-cloro-2-(4- 12,78 (s, 1 H) 7,92 (s, 1 | 461 | 4-(pirrolidin-1- \\’
(pirrolidin-1- H) 7,79 (s, 1 H) 7,60 (s, 1 il)piperidina
iDpiperidin-1-il)-5- H) 3,33 - 3,20 (m, 5 H)

(trifluorometil)bencili | 3,12 - 3,03 (m, 4 H) 2,09 N
deno)tiazolidina-2,4- | (d,2 H) 1,97 - 1,78 (m, 6
diona clorhidrato H)
o=X N H
(J
F
F C
11 (£)-5-(3-cloro-2-(4- 12,80 (s, 1 H) 7,96 (s, 1| 434 | l-isopropilpiperazina

isopropilpiperazin-1- | H) 7,82 (s, 1 H) 7,62 (s, |
il)-5- H) 3,85 (t, 2 H) 3,55-3,52 N
(trifluorometil)bencili | (m, 1 H) 3,41 (d, 2 H)

<

deno)tiazolidina-2.4- | 3,26 (d, 2 H) 3,10 - 3,06 N
diona c(l)orhidrato (m,2 H) 1,32 (d, 6 H) H
HN
o= y A
N
F
e cl

12 (£)-5-(3-cloro-2-(4- 12,80 (s, 1 H) 7,96 (d, 1 | 450 | l-isobutilpiperazina
isobutilpiperazin-1- H) 7,80 (s, 1 H) 7,63 (s, 1

i1}-5- H) 3,87 (brs, 2 H) 3,52
(trifluorometil)bencili | (d, 2 H) 3,27 (brs, 2 H) N
deno)tiazolidina-2,4- | 3,11 - 3,00 (m, 4 H) 2,10 [ j
diona clorhidrato (qq, 1 H) 1,00 (d, 6 H) N
o H
HN
o=(s § Nj/
N
F
cl
FF
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13 (£)-5-(3-cloro-2-(4- 12,73 (s, 1 H) 7.87 (s, 1 | 437 | 2-(piperidin-4-il)etanol
2- H) 7,83 (s, 1 H) 7,59 (s, 1 OH
hidroxietil)piperidin- | H) 3,46 (t, 2 H) 3,23 (1, 2
1-iD-5- H) 3,07 (brs, 2 H) 1,70
(trifluorometil)bencili | (d, 2 H) 1,61 - 1,52 (m, 1
deno)jtiazolidina-2,4- | H) 1,42 (g, 2 H) 1,33 - N
diona 1,20 (m, 2 H) H

HNet® OH
05:%: Oj
ST
N
E
s Cl

14 (§,2)-5-(3-cloro-2-(3- | 12,65 (s, 1 H) 7,82 (s, 1 | 421 | (S)-N,N-
(dimetilamino)pirroli | H) 7,72 (s, 1 H) 7,53 (s, 1 dimetilpirrolidin-3-amina
din-1-il)-5- H) 3,59 - 3,50 (m, 1 H) /
(trifluorometil)bencili | 3,38 - 3,30 (m, 4 H) 2,56 O"'N\
deno)tiazolidina-2.4- | (s, 6 H) 2,31 - 2,28 (m, | HN
diona H) 2,09 - 2,01 (m, 1 H)
clorhidrato

HN—?°
os(s Q O )
NN
"Z cl
E

15 (£)-5-(3-cloro-2-(4- 12,75 (brs, 1 H) 8,06 — 520 | 1-(4-cloro-2-
(4-cloro-2- 7,90 (m, 2 H) 7,64 (d, 1 fluorofenil)piperazina
fluorofenil)piperazin- | H) 7,38 (dd, 1 H) 7,23
1-il)-5- (dd, t H) 7,11 {1, 1 H}

(trifluorometil)bencili
deno)tiazolidina-2,4-

diona clorhidrato
cl

Q.
)

3,42 (m, 4 H) 3,15 (d, 4
H)

@

Cl
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i

(trifluorometil)bencili
deno)tiazolidina-2,4-
diona clorhudrato

=
)

H)

16 (£)-5-(3-cloro-2-(3- 471 | 3-metil-5-(piperidin-3-
(3-metil-1,2,4- il)-1,2,4-oxadiazol
oxadiazol-5-
il)piperidin-1-il)-5- N NH
(trifluorometil)bencili —
deno)tiazolidina-2,4- N-O
diona clorhidrato

v
! N
(Y
0 N
c
HN M
e
F7I°F

17 (£)-5-(3-cloro-2-(4- 12,75 (brs, 1H) 8,78 (d,2 | 483 | 1-(piridin-4-
(piridin-4- H) 7,98 (s, |l H) 7,74 ilmetil)piperazina
ilmetil)piperazin-]- (brs, 1 H) 7,71 (s, 1 H) HN
in-5- 7,64 (s, 1 H) 4,44 (brs, 2 LN
(triflnorometil)beneili | H) 3,44 (brs, 4 H) 3,17
deno)tiazolidina-2,4- | (s, 4 H) X
diona clorhidrato | P

= "N N
)
®
e} N
cl
HN 4
e
FTF

18 (Z)-5-(3-cloro-2-(4- 7,98 (d, 1 H) 7,73 (dd, 1 517 | 1-(2-

(2- H) 7,68 - 7,59 (m, 2 H) clorobencil)piperazina
clorobencil)piperazin | 7,58 - 7,42 (m, 3 H) 4,53 N
-1-il)-5- (brs, 2 H) 3,75-3,30 (m, 8 o L_NH
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19 (Z2)-5-(3-cloro-2-(4- 10,68 (brs, 1 H) 7,92 (d, 489 | 1-(1-metilpiperidin-4-
(1-metilpiperidin-4- | 1 H) 7,78 (brs, 1 H) 7,58 il)piperazina
il)piperazin-1-il)-5- | (s, 1 H) 3,73 - 3,63 (m, 1 H
(trifluorometil)bencili | H) 3,61-3,41 (m, 6 H) [ j
deno)tiazolidina-2,4- | 3,10 (brs, 3 H) 2,93 (brs, N
diona clorhidrato 3 H) 2,67 (s, 3 H) 2,39 -

| 2,18 (m, 2 H) 2,07 (brs, 2 Ejj
H)
N
|
|

20 (2)-5-(3-cloro-2-(4- 11,12 (brs, 1 H) 7,91 (d, 505 | 4-(2-(piperazin-1-
(2- 1 H) 7,79 (brs, 1 H) 7,59 il}etil)morfolina
morfolinoetil)piperazi | (s, 1 H) 3,80-2,81} y
n-1-iD)-5- (m, 20 H) [ j
(trifluorometil)bencili N
deno)tiazolidina-2,4-
diona clorhidrato H

(o]
() "
~ (J
’ o
()
0] N
HNW‘”
»s
o]
FF
21 (Z)-5-(3-cloro-2-(4- 12,59 (brs, 1 H) 7,76 (d, | 447 | 1-

(ciclopropilmetil)pipe
razin-1-il)-5-
(trifluorometil)bencili
deno)tiazolidina-2,4-
diona clorhidrato

<
)

1 H) 7,61 (brs, 1 H) 7,43
(s, 1 H) 3,62 (brs, 2 H)
3,44 - 3,24 (m, 2 H) 3,10
(brs,2 H) 2,87 (d, 4 H)
0,94 (brs, 1 H) 0,54 -
0,31 (m, 2 H) 0,32 - 0,08
(m, 2 H)

(ciclopropilmetil)piperazi
na
H
()
«
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22 (2)-5-(3-cloro-2-(4- 12,92 (brs, 1 H) 8,08 (d, 476 | 4-(piperidin-4-
morfolinopiperidin-1- [ 1 H) 7,95 (brs, 1 H) 7,76 ilYmorfolina
i1)-5- (s, 1 H) 4,14 (brs, 3 H) HN .
(trifluorometil)bencili | 3,98 (brs, 2 H) 3,58 (brs,
deno)tiazolidina-2,4- | 3 H) 3,53 - 3,34 (m, 3 H) @
diona clorhidrato 3,28 (brs, 2 H) 2,32 (brs, O
[C’j 2H) 1,92(d, 2 H)
N
23 (Z£)-5-(3-cloro-2-(4- 12,90 (brs, 1 H) 10,52 450 | 3-(piperazin-1-il)propan-
(3- {brs, 1 H) 7,98 (d, 1 H) 1-ol
hidroxipropil)piperazi | 7,84 (brs, 1 H) 7,65 (s, 1 Ny ) OH
n-1-il)-5- H) 3,90 - 3,65 (m, 2 H) LN
(trifluorometil)bencili | 3,57 - 3,41 {m, 5 H) 3,30
deno)tiazolidina-2,4- | - 3,06 (m, 5 H) 1,96 -
diona clorhidrato 1,73 (m, 2 H)
(rOH
)
o N
ct
N T
%S
0
FTF
24 (£)-5-(3-cloro-2-(4- 12,79 (brs, 1 H) 7,94 (d, 434 | N,N-dimetilpiperidin-4-

(dimetilamino)piperid
in-1-il)-5-
(trifluorometil)bencili
deno)tiazolidina-2,4-

diona clorhidrato
Sy

1 H) 7,82 (s, 1 H) 7,61 (s,
1 H) 3,84 (brs, 1 H) 3,46

~3,18 (m, 4 ) 2,75 (d, 6
H) 2,10 (d, 2 H) 1,74 (dd,
2 H)

amina

s
HN N
\
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25 (2)-5-(3-cloro-2-((3- | 12,81 (brs, 1 H) 7,98 (d, 422 | NI,NI,N3-
(dimetilamino)propil) | 1 H) 7,81 (s, 1 H) 7,65 trimetilpropano-1,3-
(metil)amino)-5- (d, 1 HY3,15(t,2 H) 3,02 -diamina
(trifluorometil)bencili | (brs, 2 H) 2,89 (s, 3 H) |
deno)tiazolidina-2,4- | 2,72(d, 6 H) 1,99 - 1,74 HN
diona clorhidrato (m, 2 H) \H

o NN
HNXK\?(C' | /N\
S
0
FIF

26 (£)-5-(3-cloro-2-(4- 8,04 (brs, l H)7,79(d, 1 | 451 | 2-(1,4-diazepan-1-
(2-hidroxietil)-1,4- H) 7,63 (s, 1 H) 3,83 (1, 3 il}etanol
diazepan-1-il)-5- H) 3,71 (m, 2 H) 3,56 (m, OH
(trifluorometil)bencili | 3 H) 3,33 (m, 6 H) 2,21 Nf—/
deno)tiazolidina-2,4- | (m, 2 H) ' <4
diona clorhidrato HN\)

N OH
o} N (\N/_J
"
F cl
FE

27 (£)-5-(2-(4-butil-1,4- | 10,76 (brs, 1 H) 8,06 (d, 463 | 1-butil-1,4-diazepan
diazepan-1-il)-3- 1 H) 7,91 (brs, 1 H) 7,66
cloro-5- (d,1 H) 3,69 (m, 3 H) N
(trifluorometil)bencili | 3,57 (brs, 1 H) 3,46 (m, 3 (\
deno)tiazolidina-2,4- | H) 3,14 (m, 3 H) 2,34 N\)
diona clorhidrato (brs, 1 H) 2,16 (brs, 1

HN—° ~/ | 1) 1,73 (d, 2 H) 1,32 (m,
oX A N 2 H) 0,93 (t, 3 H)
)
P~
F

28 (£)-5-(3-cloro-2-(4- 7.98(d, 1 H) 7,82 (brs, 1 | 436 | 2-(piperazin-1-il}etanol
(2- H) 7,64 (d,1 H) 5,40 (brs, (\N/\/OH
hidroxietil)piperazin- | 1 H) 3,74 (m, 4 H) 3,56 N\)
1-i1)-5- (m, 3 H) 3,27 (m, 3 H)

(trifluorometil)bencili | 3,18 (brs, 1 H) 3,11 (brs,
deno)tiazolidina-2,4- | 1 H)
diona clorhidrato
:(N 0
0 ~~_-CH
S N(\N
F cl
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bipiperidin-1'-il)-3-
cloro-5-
(trifluorometil)bencili
deno)tiazolidina-2 4-
diona

clorhidrato

H) 7,81 (brs, 1 H) 7,62
(s, 1 H) 3,29 (m, 7 H)
2,96 (m,2 H) 2,14 (d, 2
H) 1,78 (m, 7 H) 1,44
(brs, 1 H)

29 (£)-5-(3-cloro-2- 12,76 (brs, 1 H) 7,94 (m, | 394 | morfolina
morfolino-5- 2H) 7,63 (d, 1 H) 3,71 (t, (\o
(trifluorometil)bencili | 4 H) 3,20 (brs, 4 H) N\)
deno)tiazolidina-2,4-
diona

HN—°
O;{s > o
N
:: cl
F

30 (Z2)-5-(2-(4-terc- 12,80 (brs, 1 H) 8,00 (d, 449 | 1-ferc-butilpiperazina
butilpiperazin-1-il)-3- | 1 H) 7,85 (brs, 1 H) 7,65
cloro-5- (d, 1 H) 3,82 (m, 2 H) |/\N
(trifluorometil)bencili | 3,56 (4, 2 H) 3,29 (dd, 2 HN\)
deno)tiazolidina-2,4- | H) 3,04 (m, 2 H)
diona 1,39 (s, 9 H)
clorhidrato

HN e
o%s =~ (\Nk
N
’f:: Cl
E
31 (£)-5-(2-(1,4'- 9,75 (brs, 1 H) 7,94 (d, 1 | 474 | 1,4'-bipiperidina
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32 (Z2)-5-(3-cloro-2-(4- | 7,94 (brs, 1 H) 7,75 406 | 1-metilpiperazina
metilpiperazin-1-il)- | (d, 1 H) 7,63 (s, 1 H) I/\N/
5- 3,56 - 3,38 (m, 3 H) 3,31 HN\)

(trifluorometil)bencili | - 3,21 (m, 5 H) 2,92 (s, 3
deno)tiazolidina-2,4- | H)
diona
clorhidrato
o
HN
o=

S\O

o]

Ejemplo 33:

HN 0

Og o=X_JI
O" N o H ° N
N ' N N/
VoY - \
. W
T r

B

(S, Z£)-5-(3-bromo-2-(3-(dimetilamino)pirrolidin- 1 -il)bencilideno)tiazolidina-2,4-diona
clorhidrato:

Un matraz de fondo redondo de 100 mL se cargd con una barra de agitacién

magnética, (S)-3-bromo-2-(3-(dimetilamino)pirrolidin-1-il)benzaldehido  (Método 1)
(0,370 g, 1,24 mmol), tiazolidina-2,4-diona (0,146 g, 1,24 mmol) y etanol (4,15 ml).
Luego se agregd piperidina (0,012 ml, 0,12 mmol) y la reaccién se calentd hasta alcanzar
reflujo durante 2 h. Cuando se estimo que la reaccion se habia completado mediante
LLCMS, se dejé enfriar hasta alcanzar la TA y se concentrd al vacio para proporcionar el
producto que se purifico sobre 40 g de gel de silice utilizando acetato de etilo / metanol
(3:1) como eluyente para proporcionar la base libre que se suspendié en metanol (~ 5

mL} y HCI IN en éter dietilico (2 mL) y se concentré al vacio para proporcionar (S, Z)-5-

(3-bromo-2-(3-(dimetilamino)pirrolidin-1-il)bencilideno)tiazolidina-2,4-diona clorhidrato
(0,141 g, 26,2 %). 'H NMR (300 MHz, DMSO-D6) § ppm 12,68 (s, 1 H) 7,91 (s, 1 H)
7,77(d, 1 H) 7,48 (d, 1 H) 7,33 (t, 1 H) 4,10 - 4,02 (m, 1 H) 3,62 (t, 2 H) 3,50 - 3,45 (m,
2H)2,81(s,6 H)2,42 -2,38 (m, 1 H) 2,31 - 2,21 (m, 1 H); m/z 398.
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Los siguientes ejemplos se prepararon mediante el procedimiento del Ejemplo 33,
utilizando los materiales de partida apropiados. Los siguientes compuestos base
obtenidos después de la cromatografia (en fase inversa o normal) pueden convertirse en

su correspondiente sal clorhidrato como se describe en el Ejemplo 33, o mediante un

procedimiento simitar.
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E;. Compuesto 'H NMR m/z MP

34 (Z)-5-(2-((3S,5R)-3,5- | 12,63 (s, 1 H) 8,99 - 8,94 | 387 | 2-((35,5R)-3,5-
dimetilpiperazin-1- (m, 1 H) 7,77 (d, 1 H) dimetilpiperazin-1-il)-5-
il)-5- 7,72 (s, 2 H) 7,40 (d, 1 (trifluorometil)benzaldeh
(trifluorometil}bencili | H) 3,49 - 3,43 (m, 2 H) ido
deno)tiazolidina-2,4- | 3,32 (d, 2 H) 2,92 (t, 2 H) ‘Método 2
diona clorhidrato 1,25(d, 6 H)

HN-—o® Ox NH
o= ‘/L N
ST ™= NH F.
N\/K F
E F
F e

35 (£)-5-(2-((35,5R)-3,5- | 7,87 (brs, 1 H) 7,24 (t, 1| 348 | 2-((3S.5R)-3,5-
dimetilpiperazin-1- H) 7,20 - 7,10 (m, 1 H) dimetilpiperazin-1-il)-3-
il)-3- 7,02 (d, 1 H) 3,81 (s, 3 metoxibenzaldehido
metoxibencilideno)tia | H) 3,48 - 3,23 (m, 2 H) Método 3
zolidina-2,4-diona 3,17 (t,2 H) 2,89 (d, 2 H)

HN—° 1,30 - 1,09 (m, 6 H) Os NH
O=<S = (lNH N
LG )
0
O/

36 (5. 2)-5-(2-(3- 7,89 (s, 1 H) 7,26 (m, 1| 348 | (5)-2-(3-
(dimetilamino)pirroli | H) 7,10 (m, 2 H) 3,84 (s, (dimetilamino)pirrolidin-
din-1-11)-3- 3H)3,41-329(m, 7H) 1-i1)-3-
metoxibencilideno)tia | 3,24 - 3,13 (m, 4 H) 2,18 metoxibenzaldehido
zolidina-2,4-diona (m, 1 H) 1,99 (m, 1 H) Método 4

0 0
HN - /
e (D D'”N\
N N
. o | 0/
37 (Z)-5-(3-cloro-2- 7,80 (s, 1 H) 7,50 (brs, 1 | 352 | 3-cloro-2-((3S,5R)-3,5-

((38.5R)-3,5-
dimetilpiperazin-1-
iDbencilideno)tiazoli
dina-2,4-diona

XA A
N\)\

Cl

H) 7,38 (d, 1 H) 7,30
(brs, 1 H) 3,34-3,02 (m, 6
H) 1,26 - 1,09 (m, 6 H)

dimetilpiperazin-1-
i)benzaldehido
Método 5

or L

N

Cl
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38 (S, 2)-5-(3-cloro-2-(3- | 7,73 (s, 1 H) 7,52 - 7.47 | 352 | (S)-3-cloro-2-(3- N
(dimetilamino)pirroli | (m, 2 H) 7,47 (s, 1 H) (dimetilamino)pirrolidin-
din-1- 7,33 - 7,31 (m, 1 H) 3,58 1-il)benzaldehido
il)bencilidenoltiazoli | - 3,52 (m, 1 H) 3,48 (m, Método 6
dina-2,4-diona P H) 3,37 - 3,27 (m, 3 H) Ox Y
HN 2,56 (s, 6 H) 2,26 - 2,35 NO""N
o<, (m, 1 H) 2,08 (m, 1 H) \
"D
"
N N Cl
Cl
39 {(R.2)-5-(2-(3- 7.75(s, 1 1) 6,98 (s, L H) | 378 | (R)-2-(3-
(dimetilamino)pirroli | 6,68 (s, 1 H) 3,83 (s, 3 H) (dimetilamino)pirrolidin-
din-1-il)-4,5- 3,72 (s, 3 H) 3,24 - 3,06 1-11)-4,5-
dimetoxibencilideno)t | (m, 4 H) 2,50 (m, 1 H) dimetoxibenzaldehido
iazolidina-2,4-diona | 2,32 (s, 6 H) 2,12 (m, 1 Método 7
N H) 1,84 (m, 1 H) \Nﬁ
} ) 0 N:
aN Y I
S o~
© 0 o~
0
40 (S, 2)-5-(2-(3- 7,76 (s, 1 H) 6,98 (s, 1 H) | 378 | (5)-2-(3-
(dimetilamino)pirroli | 6,68 (s, 1 H) 3,83 (s, 3 H) (dimetilamino)pirrolidin-
din-1-il)-4,5- 3,72 (s, 3 H) 3,26 - 3,01 1-11)-4,5-
dimetoxibencilideno)}t | (m, 5 H) 2,32 (s, 6 H) dimetoxibenzaldehido
iazolidina-2,4-diona | 2,15-2,09 (m, 1 H) 1,90 Método 8
QNE — 1,81 (m, 1 H) \N_ﬁ
. ()
N T |
mo/
o}
/O O/
0

53



103251

41 (52)-5-{2-[4- 12,44 (brs, 1 H) 7,94 (s, 1 | 379 |2-(4-
(hidroximetil)piperidi | H) 7,05 - 6,87 (m, 1 H) (hidroximetil)pipcridin-
n-1-il]-4,5- 6,80 (s, 1 H) 4,54 (1, 1 H) 1-i1)-4,5-
dimetoxibencilideno} | 3,85 (s, 3 H) 3,76 (s, 3 H) dimetoxibenzaldehido
-1-,3-tiazolidina-2,4- | 3,17 (d, 1 H) 3,03 (d, 2 Método 9
diona H) 2,71 (t, 2 H) 1,75 (brs, HO

H?j 2 H) 1,56 - 1,26 (m, 3 H)
o) N N
HN T o’
0
i 0O

42 (52)-5-[2-(4- 12,50 (brs, 1 H) 8,02 (s, 1 | 365 | 2-(4-hidroxipiperidin-1-
hidroxipiperidin-1- H) 6,99 (s, 1 H) 6,92 - i)-4,5-
i1)-4,5- 6,82 (m, 1 H) 4,79 (d, 1 dimetoxibenzaldehido
dimetoxibencilideno] | H) 3,90 (s, 3 H) 3,82 (s, 3 Método 10
-1,3-tiazolidina-2,4- | H) 3,74 - 3,58 (m, 1 H) OH
diona 3,13-2,96 (m, 2 H) 2,88

OH - 2,71 (m, 2 H) 2,01 -
é 1,81 (m, 2 H) 1,78 - 1,58 N
Y (m, 2 H) o
“
0] 0 O

43 (572)-5-{2-[3- 7,51 (s, 1 H) 7,03 (d, 1| 348 | 2-(3-
(dimetilamino)pirroli | H) 6,99 (d, 1 H) 6,84 (dd, (dimetilamino)pirrolidin-
din-1-i]]-5- 1 H) 3,72 (s, 3 H) 3,09 - 1-il})-5-
metoxibencilideno}- | 3,21 (m, 1 H) 2,82 - 3,09 metoxibenzaldehido
1,3-tiazolidina-2,4- (m, 4 H) 2,23 (s, 6 H) Método 11
diona 2,06 (d, 1 H) 1,73 - 1,85 \N

N (m, 1 H) (_g -
7 ol
HN;:/\@
O

54
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44 (5Z)-5-{2-| 8- 7,59 (s, 1 H) 7,11 — 6,99 | 362 | 2-(4-
(dimetilamino)piperid | (m, 2 H) 6,85 (dd, 1 H) {dimetilamino)piperidin-
in-1-il]-5- 3,75 (s, 3 H) 3,03 (m, 2 1-il)-5-
metoxibencilideno}- | H) 2,64 - 2,54 (m, 2 H) metoxibenzaldehido
1,3-tiazolidina-2,4- 2,44 - 2,33 (m, 7 H) 1,91 Método 12
diona (s, 2H) 1,62 (dd, 2 H) N

)
N T o~
)—-S
O 0 5

45 (52)-5-[2-(3- 12,32 (brs, 1 H) 7,88 (s, 1 | 351 | 2-(3-hidroxipirrolidin-1-
hidroxipirrolidin-1- H) 6,93 (s, t H) 6,66 (s, 1 i1)-4,5-

il)-4,5- H) 4,34 (brs, 1| H) 3,83 dimetoxibenzaldehido
dimetoxibencilideno) | (s, 3 H) 3,72 (s, 3 H) 3,55 Método 13
-1,3-tiazolidina-2,4- | - 3,29 (m, 3 H) 3,22 (brs, OH
diona 1 H)2,90 (d, 1 H) 2,16 - / (
N~ 1,94 (m, 1 H) 1,84 (d, 1 N
o= AL H)
,,D—OH o

o) o~

I o O

46 (52)-5-(4,5-dimetoxi- | 12,21 (brs, 1 H) 7,86 (s, 1 | 335 | 4,5-dimetoxi-2-
2-pirrolidin-1- H) 6,94 (s, 1 H) 6,65 (s, 1 (pirrotidin-1-
ilbencilideno)-1,3- H) 3,83 (s,3 H) 3,72 (s, 3 il)benzaldehido
tiazolidina-2 4-diona | H) 3,12 (brs, 4 H) 1,90 Método 14

(brs, 4 H) / \
(o] [N—> N
7
HN
-~
O 0 (9]
QO
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47 (52)-5-{2-[2- 7,62 (s, 1 H) 7,48 (d, 1| 306 [:2-((2-
(dimetilamino)etil](m | H) 7,32 (t, 1 H) 7,17 (d, 1 (dimetilamino)etil)(metil)
etil)amino]benciliden | H) 7,10 (t, 1 H) 3,06 (t, 2 amino)benzaldehido
o0}-1,3-tiazolidina- H) 2,86 - 2,62 (m, 5 H) Meétodo 15
2,4-diona 2,36 (s, 6 H) |

| N
N /r
o “
T

48 (52)-5-{2-[3- 7,52 (s, 1 H) 7,27 - 7,21 | 318 | 2-(3-
(dimetilamino)pirroli | (m, 1 H) 7,14 - 7,05 (m, (dimetilamino)pirrolidin-
din-1-il]bencilideno}- | 1 H) 6,84 (d, 1 H) 6,77 (1, 1-il)benzaldehido
1,3-tiazolidina-2 4- 1 H) 3,17 (s, 1 H) 3,16 - Método 16
diona 3,09 (m, 1 H) 3,06 - 2,94 \N

N [ (m, 2 H) 2,386 -2,77 (m, -
1 H) 2,16 - 2,11 (m, 6 H) (-S
(_S 2,03 -1,92 (m, 1 H) 1,66 N
Q N (dd, 1 H) o/“@
HN%
%S
O
49 (52)-5-{2-[4- 7,64 (s, 1 H) 7,50 (d, 1| 332 |2-(4-

(dimetilamino)piperid
in-1-il]bencilideno}-
1,3-tiazohdina-2,4-

diona
~,

H) 7,35 - 7,27 (m, 1 H)
7,12 (t, 2 H) 3,22 (m, 2
H) 2.88 (m, 1 H) 2,68 (,
2 H) 2,63 (s, 6 H) 2,04 (s,
2 H) 1,73 (id, 2 H)

{dimetilamino)piperidin-
1-il)benzaldehido
Método 17

~a

N

as

36
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50 (52)-5-[2-(4- 7,80 (s, 1 H) 7,49 - 7,43 | 332 2-(4-isopropilpiperazirf—
isopropilpiperazin-1- | (m, 1 H) 7,43 - 7,39 (m, 1-il)benzaldehido
il)bencilideno}-1,3- 1 H) 7,22 - 7,13 (m, 2 H) Método 18
tiazolidina-2,4-diona | 2,99 - 2,88 (m, 5 H) 2,80 Y
~ (s,4H) 1,13 - 1,04 (m, 6 N
N H) [ j
. N
o N
=
HNV\© O/\©
%S
O
51 (52)-5-{2-[]2- 7,78 (s, 1 H} 7,02 (s, | H) | 364 |2-((2-
{(dimetilamino)etil](m | 6,85 (s, 1 H) 3,83 (s, 3 H) (dimetilamino)etil)}{(metil)
etil)amino]-4,5- 3,76 (s, 3 H) 3,11 - 2,98 amino)-4,5-
dimetoxibencilideno} | {m, 2 H) 2,76 - 2,65 (m, dimetoxibenzaldehido
-1,3-tiazolidina-2,4- | SH) 2,37 (s, 6 H) Método 19
diona [
! ™
~
vl N
0 N P
HNW\Q\ © P
)«S o 9]
0 0] /O
52 (572)-5-{2-[3- 7,76 (s, 1 H), 6,98 (s, 1 | 378 | 2-(3-
(dimetilamino)pirroli | H), 6,68 (s, 1 H), 3,83 (s, (dimetilamino)pirrolidin-
din-1-il}-4,5- 3 H), 3,72 (s, 3 H), 3,25 1-il)-4,5-
dimetoxibencilideno} | (m, 1 H), 3,13 (m, 2 H), dimetoxibenzaldehido
-1,3-tiazolidina-2,4- | 3,06 (m, 2 H), 2,32 (s, 6 Método 20
diona H), 2,15 — 2,09 (m, 1 H) N
1,90 - 1,81 (m, I H)
. .
» "L
0 N o
HNW\Q 0
S o~
© 0

57
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53 (52)-5-{2-(4- 7,86 (s, 1 H) 6,95 (s, 1 H) | 392 | 2-(4-isopropilpiperazin-
1sopropilpiperazin-1- | 6,77 (s, 1 H) 3,81 (s, 3 H) 1-il)-4,5-
i)-4,5- 3,76 - 3,67 (m, 3 H) 2,91 dimetoxibenzaldehido
dimetoxibencilideno} |- 2,79 (m, 5 H) 2,71 (s, 4 Meétodo 21
-tiazolidina-2,4-diona | H) 1,08 - 1,00 (m, 6 H) Y
hd [Nj
O Y
HNV\Q o~
%S o ' PRe,
o} 0
54 (52)-5-{2-(4- 748 (s, 1H) 6,82 (s, L H) | 392 | 2-(4-
(dimetilamino)piperid | 6,51 (s, 1 H) 3,58 (s, 3 H) (dimetilamino)piperidin-
in-1-11)-4,5- 351 (s, 3 H) 2,87 (d, 2 1-i1)-4,5-
dimetoxibencilideno} | H) 2,47 (m, 3 H) 2,35 (s, . dimetoxibenzaldehido
-tiazolidina-2,4-diona | 6 H) 1,79 (d, 2 H) 1,49 - Método 22
N7 (d, 2 H) N
0 ®
o} N P
0
HNA\/\Q /\QO/
%S o~ 0
o e
55 (2)-terc-butill  4-(2- 112,65 (s, 1 H) 7,82 (s, 1 | 458 | terc-butil 4-(2-formil-4-
((2.4-dioxotiazolidin- { H) 7,72 (s, 1 H) 7,53 (s, 1 (trifluorometil)fenil)piper
5-1lideno)metil)-4- H) 3,59 - 3,50 (m, 1 H) azina-1-carboxilato
(trifluorometil)fenil)p | 3,38 - 3,30 (m, 4 H) 2,56 Método 23
iperazina-1- (s, 6 H) 2,31 - 2,28 (m, 1 O
carboxilato H) 2,09 - 2,01 (m, 1 H) O M (\NJ\O
1~ ; NS K
o= L
87 %% N o
N N FC
FaC , .
56 (Z£)-5-(2-(3- 12,64 (s, 1 H) 8,22 (d, 1| 363 | 2-(3-
(dimetilamino)pirroli | H) 8,12 (d, 1 H) 7,95 (d, (dimetilamino)pirrolidin-
din-1-il)-5- 1 H) 7,04 (d, 1 H) 3,95 - 1-i1}-5-nitrobenzaldehido

nitrobencilideno)tiazo

3,90 (m, 1 H} 3,70 - 3,65

Meétodo 24

lidina-2,4-diona (m, 2 H) 3,56 - 3,51 (m, o H NMe;
clorhidrato 2 H) 2,79 (s, 6 H) 2,41 -

HN—Z° . 2,35 (m, 1 H) 2,34 - 2,22 N

Me-.
o=<s \ 21 (m, 1 H)
O,N
N
O,N

58
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57 (Z2)-4-(3- 12,47 (s, 1 H) 7,92 - 7,84 | 361 | 4-(3-
(dimetilamino)pirroli | (m, 4 H) 7,23 (s, 1 H) {(dimetitamino)pirrolidin-
din-1-11)-3-((2,4- 7,03 (d, 1 H) 3,98 - 3,91 1-il)-3-formilbenzamida
dioxotiazolidin-5- (m, 1 H) 3,53 - 3,49 (m, Método 25
ilideno)metilbenzam { 2 H) 3,46 - 3,39 (m, 2 H) 0. H NMe,
ida clorhidrato 2,79 (s, 6 H) 2,34 - 2,19 6
HN—° e, | 21D N
€2
N 0]
HoN
Q
58 (Z)-terc-butil ~ 4-(2- | 12,55 (s, 1 H) 7,92 (s, 1| 389 | terc-butil 4-(2-
((2,4-dioxotiazolidin- | H) 7,46 — 7,44 (m, 2 H) formilfenil)piperazina-1-
5- 7,21 =7,18 (m, 2 H) 3,48 carboxilato
ilideno)metil)fenil)pi | (brs, 4 H) 2,86 (brs, 4 H) Meétodo 26
perazina-1- 1.43 (s, 9 H) OYO\1<
carboxilato N
0, 0 [ j
ET]X i
o) N Oﬁ
HN)H/\G
)««S
Q i
59 (Z)-5-(3-metoxi-4-(2- | 7,78 (s, 1 H) 7,27 (s, 1 H) | 363 | 3-metoxi-4-(2-(piperidin-
(piperidin-1- 721 (s,2 H) 4,47 (t. 2 H) 1-il)etoxi)benzaldehido
il)etoxi)bencilideno)ti | 3,84 (s, 3 H) 3,49 (1, 4 H) Comercial
azolidina-2,4-diona | 3,04 (brs, 2 H) 1,80 (d, 4 o
S H) 1,64 (brs, 1 H) 1,43 H
HN){T\Q\O/\/O (brs, 1 H) O/\/O
0 0
- 0]
60 (£)-5-(2-(2- 12,58 (brs, 1 H) 8,06 (s, 1 | 266 | 2-(2-

hidroxietoxi)bencilid
eno)tiazolidina-2,4-
diona

/rOH
0] 0]
HN =
%S
O

H) 7,57 - 7,32 (m, 2 H)
7,26 - 7,03 (m, 2 H) 4,95
(brs, 1 H) 4,13 (t, 2 H)
3,77 (brs, 2 H)

hidroxietoxi)benzaldehid
0
Comercial

59
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61 (Z)-5-(5-metoxi-2-(2- | 7,80 (s, 1 H) 7,10 (d, 1| 363 | 5-metoxi-2-(2-(piperidin-
(pipendin-1- . H) 7,04 — 6,95 (m, 2 H) 1-il)etoxi)benzaldehido
il)etoxi)bencilideno)ti | 4,22 (t, 2 H) 3,75 (s, 3 H) Método 27
azolidina-2,4-diona | 3,07 (t, 2 H) 2,84 (s, 4 H) |O
O 1,62 (dq, 4 H) 1,46 (d, 2 Y
N H) \L
J 0
0 O
# o”
HN l
)»S
© O e
62 (Z£)-5-(5-metoxi-2-(2- [ 7,99 (s, | H) 7,22 - 7,10 365 | 5-metoxi-2-(2-
morfolinoetoxi)bencil | (m, 1 H) 7,09 — 6,97 (m, morfolinoetoxi)benzalde
idenojtiazolidina-2,4- | 1 H) 6,91 (d, 1 H) 4,17 (t, hido
diona 2H)3,76 (s, 3 H) 3,64 - Meétodo 28
0 3,51 (m, 4 H)2,75 (1,2 0™
IN\) H) 2,51 - 2,62 (m, 4 H) K/N\L
(0] Q o
N T o~
)/S
© O Q0
63 (Z)-5-(2-(2- 7,77 (s, 1 H) 7,08 - 7,05 352 | 2-(2-(dietilamino)etoxi)-
(dietilamino)etoxi)-5- | (m, 1 H) 7,03 — 6,95 (m, 5-metoxibenzaldehido
metoxibencilideno)tia | 2 H) 4,19 (t, 2 H) 3,75 (s, Método 29
zolidina-2,4-diona 3H)3,25-3,14 (m, 2 H) \
(" |295(q,4H) 1.17- 1,08 ~_N
N~ | (m, 6 H) \L
J o
0 O
=
HN)\Y/\Q @]
),»S
° 0 0
64 (Z£)-5-(2-(2- 7,84 (s, 1 H) 7,47 (d, 1 321 | 2-(2-
(dietilamino)etoxi)be | H) 7,43 - 7,35 (m, 1 H) (dietilamino)etoxi)benzal
ncilideno)tiazolidina- | 7,14 - 7,04 (m, 2 H) 4,24 dehido
2,4-diona (t, 2 H) 3,20 (m, 2 H) Método 30
\ 2,90(q,4 H) 1,13 (t, 6 H) \
\/NI ~_-N
o] Q \L
0
#
HN)/:(\G 07\©
of
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65 (72)-5-(4,5-dimetoxi- | 12,55 (brs, 1 H) 8,73 - 343 | 4,5-dimetoxi-2-(piridili-
2-(piridin-3- 8,61 (m, 1 H) 8,58 (brs, 1 3-il)benzaldehido
iDbencilideno)tiazoli | H) 7,81 (dd, 1 H) 7,53 Método 31
dina-2.4-diona (dd, 1 H) 7,46 (s, 1 H) | =N
| = 7,13(d,2H)3,89(d, 6 -
H)
O/
HN
- / >
0 0
0] e -~
66 (7)-5-(4,5-dimetoxi- | 12,58 (brs, 1 H) 8,67 (d, 343 | 4,5-dimetoxi-2-(piridin-
2-(piridin-4- 2H) 7,48 (d, 1 H) 7,41 4-il)benzaldehido
ilYbencilideno)tiazoli | (d, 2 H) 7,12 (d, 2 H) Meétodo 32
dina-2,4-diona 3,89 (s, 6 H) | N
P
O/
O/
O
67 (2)-5-((1H-indol-3- 7.21 (dddd, 2 1) 7,50 (d, | 245 | 1H-indol-3-carbaldehido
iDmetileno)tiazolidin | 1 H) 7,71 (d, 1 H) 7,87 Comercial
a-2,4-diona (d, 1 H) 7,99 (s, 1 H) H
H 12,07 (brs, 2 H) P
VaRRe
H
=" "NH 0
s—\ko
68 (Z2)-5-((1H-indazol-3- | 7,28 (t, 1 H) 7,52 - 7,39 246 | 1H-indazol-3-

il)metileno)tiazolidin
a-2,4-diona

(m, 1 H) 7,64 (d, 1 H)
8,22 - 8,03 (m, 2 H)
12,41 (d, 1 H) 13,96 (s,
H)

carbaldehido
Comercial

H
N\
I 1 N
H
o

61
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69 (£)-5-((6-0x0-1,6- 11,99 (brs, 1 H) 7,74 223 | 6-ox0-1,6-
dihidropiridin-3- (brs, 1 H) 7,69 - 7,58 (m, dihidropiridina-3-
i)metileno)tiazolidin | 1 H) 7,27 (s, 1 H) 6,43 carbaldehido
a-2,4-diona (d, 1 H) Comercial

H 0 0
N
\ y | /NH
NH IS0
O
|

70 (£)-5-((2-oxo0-1,2- 12,43 (brs, 1 H) 12,16 223 |i2-oxo0-1,2-
dihidropiridin-3- (brs, 1 H) 7,73 (s, | H) -dihidropiridina-3-
il)metileno)tiazolidin | 7,69 (dd. 1 H) 7,57 (d, 1 carbaldehido
a-2,4-diona H) 6,38 (1, 1 H) Comercial
y~NH o

8.0 |
N™ ~0
NH - H
Q

71 (2)-5-((1H-pirazol-4- | 13,51 (brs, 1 H) 12,37 196 | 1 H-pirazol-4-
il)metileno)tiazolidin | (brs, 1 H) 8,20 (s, 1 H) carbaldehido
a-2,4-diona 7,82 (s, 1 H) 7,74 (5, 1t H) Comercial

H H
N-N N-N
|/ |/
N
H
NH C
o

72 (Z)-5-(piridin-4- 12,61 (brs, 1 H) 8,71 (d, 207 | 4-piridinacarboxaldehido
ilmetileno)tiazolidina | 2 H) 7,74 (s, 1 H) 7,53 Comercial
-2,4-diona (d,2H) 0

0] H)k@
HN ~ | A =N

)r—S =N

9]

73 (52)-5-1(1-metil-1H- | 12,65 (brs, 1 H)} 8,28 (s, 1 | 259 | 1-metil-1H-
1,2,3-benzotriazol-5- | H) 8,00-7,98 (m, 2 H) benzo[d][1,2,3]triazol-5-
il)metileno]-1,3- 7,76 (4,1 H)4,33 (s, 3 || carbaldehido
tiazolidina-2,4-diona | H) /| Comercial

0

N
HNW "N
e Lk
0 \

62
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74 (52)-5-(3,4- 12,51 (brs, 1 H) 7,74 (s, 1 | 266 | 3,4-
dimetoxibencilideno) | H) 7,19 - 7,09 (m, 3 H) dimetoxibenzaldehido
-1,3-tiazolidina-2,4- 3,82 (5,3 H) 3,80 (s,3 H) Comercial
diona S

O
&
HN -
e e °
0 © A0
0

75 (32)-5-[(1-metil-1H- | 12,49 (brs, 1 H) 7,92 (s, 1 1-metil-1H-indol-6-
indol-6-i)metileno]- | H) 7,68 (d, 1 H) 7,54 (s 1 carbaldehido
1,3-tiazohdina-2,4- H) 7,25 (d, 1 H) 6,50 (s, Comercial
diona 1 H) 3,84 (s, 3 H) Q

®] H
S
—N
—

76 (5Z)-5-[(1-metil-1H- | 12,45 (brs, 1 H) 7,90 (s, 1 | 259 | l-metil-1H-indol-5-
indol-5-il)metilenc]- | H) 7,84 (d, 1 H) 7,59 (d, carbaldehido
1,3-tiazolidina-2,4- 1 H)744(d, 1 H)7,38(d Comercial
diona 1 H) 6,57 (d, 1 H) 3,82 N 2

o} (s, 3 H) ,@_/
e N =
y° N
0 \

77 (52)-5-(quinolin-6- 12,70 (brs, 1 H) 8,97 (d, 257 | quinolina-6-carbaldehido
ilmetileno)-1,3- 1 H) 8,51 (d, 1 H) 8,24 Comercial
tiazolidina-2,4-diona | (s, 1 H) 8,12 (d, 1 H) 0
trifluoroacetato 7,96 — 7,93 (m, 2 H) 7,64 e

H
0 -7,61 (m, 1 H) P
N = N
o e
N
e}
78 (52)-5-(1 H-indol-5- 12,43 (brs, 1 H) 11,44 245 | 1H-indol-5-carbaldehido

ilmetileno)-1,3-

tiazolidina-2,4-diona
0

W T N\

S
Vs y

(brs, 1 H) 7,85 (d, 1 H)
7,53 - 7,51 (m, 2 H) 7,45
—7.44 (m,1H) 7,33 (d, 1
H) 6,56 (s, 1 H)

Comercial

I
o
Iz -

63
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79 (52)-5-(1 H-indol-6- 12,47 (brs, 1 H) 11,48 245 | 1H-indol-6-carbaldehido
ilmetileno)-1,3- (brs, 1 H) 7,90 (s, 1 I1) Comercial
tiazolidina-2,4-diona | 7,69 — 7,66 (m, 2 H) 7,55 O H
trifluoroacetato -7,52(m, 1 H)7,23(d, 1 H N
O ; H) 6,51 (s, 1 H) p
=
HN%S y
O
80 (52)-5-(1H- 12,02 (brs, 1 H) 8,49 (d, 246 | 1 H-pirrolo{2,3-
pirrolo[2,3-b]piridin- | 1 H) 8,15 (d, ! H) 7,92 ‘b]piridina-5-carbaldehido
5-ilmetileno)-1,3- (s, 1 H) 7,58 (t, 1 H) 6,59 Comercial
tiazolidina-2,4-diona | (brs, 1 H) Ox
HN ©
=
OH\S = N |
= N /
N l
N
81 (572)-5-{2-[3- 8,16 (s, 1 H) 7,76 (s, L H) | 307 | 2-[3-
(dimetilamino)propox | 7,48 (d, 1 H) 7,34 (s, 1 (dimetilamino)propoxi|b
i]bencilideno}-1,3- H)}7,08(d, 1 H)4,11 (1,2 enzaldchido
tiazolhdina-2,4-diona | H) 2,86 (t, 2 H) 2,53 (s, 6 Comercial
HN-—g" H) 2,10 - 1,98 (m, 2 H) -0 |
o=/\s = | O~ N
O~ N
82 (5%)-5-(2-morfolin-4- | 7,89 (s, 1 H) 7,46 (d, 1 291 i 2-morfolin-4-
ilbencilideno)-1,3- H) 7,45 - 7.41 (m, 1 H) ilbenzaldehido
tiazolidina-2,4-diona | 7,22 - 7,14 (m, 2 H) 3,80 Comercial
o - 3,69 (m, 4 H) 2,93 - 0(\
HN 3 ) 3 - (9]
2,82 (m, 4 H)
0 ’ N
A 5 S
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83 (57)-5-(3-morfolin-4- | 12,58 (brs, 1 H) 7,74 (s, 1 | 290 | 3-morfolin-4-
ilbencilideno)-1,3- HY7,37(t, 1 H)7,12 (s, 1 ilbenzaldehido
tiazolidina-2,4-diona | H) 7,07 (dd, 1 H) 7,00 (d, Comercial
trifluoroacetato 1 H) 3,79 - 3,69 (m, 4 H) =0

Nt® 3,20 - 3,09 (m, 4 H)
o-:<s Q
™
O
v
0
84A (52)-5-[2-(4- 7,78 (s, 1 H) 7,46 (d, 1 304 | 2-(4-metilpiperazin-1-
metilpiperazin-1- H) 7,42 - 7,35 (m, 1 H) il)benzaldehido
ihbencilideno}-1,3- 7,19-7,11 (m, 2 H) 2,94 Comercial
tiazolidina-2,4-diona | (t, 4 H) 2,70 (brs, 4 H) Ox |/\N/
HN P 2,40 (s, 3 H) N \)
0= P
ST (N
N
84B (£)-5-(3-(3-(4- 11,37 (brs, 1 H) 7,54 (s, 1 | 362 { 3-(3-(4-metilpiperazin-1-
metilpiperazin-1- H) 7,38 (t, 1H) 7,12 (m, 2 il)propoxi)benzaldehido
iDpropoxi)benciliden | H), 6,96 (m, 1 H) 4,58 (s, clorhidrato
o)tiazolidina-2,4- 3 H) 4,05 (1,2 H) 3,00 -
diona 2,55 (m, 10 H) 1,93 (m, 2 O4
Nog® H)
o-'(s q
0 "N
07T © HCI Q\
L
84C (Z)-2-(3-((2,4- 12,62 (s, 1 H) 7,73 (s, 1 279 | 2-(3-
dioxotiazolidin-5- H) 7,60 (s, | H) 7,44 (1, 1 formilfenoxi)acetamida
ilideno)metil)fenoxi)a | H) 7,41 (s, 1 H) 7,19 (d,
cetamida 1 H) 7,14 (m, 1 H) 7,05 O
e (dd, 1 H) 4,48 (s, 2 H)
° 57 Sy
o Lfo
\\(0 NH,

65
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dioxotiazolidin-5-
ilideno)metil)-N-
metilbifenii-4-
sulfonamida

(s, 1 H) 3,24 (1,2 H) 2,83
(t,2 H) 2,78 (s, 3 H) 2,48
(s, 6 H)

84D (£)-5-(3-(3- 7,30 (t, 1 H) 7,24 (s, 1 H) | 347 | 3-(3-(piperidin-1-
(piperidin-1- 7,08 (m, 2 H) 6,85 (dd, 1 il)propoxi)benzaldechido
il)propoxi)benciliden | H) 4,01 (1,2 H) 2,45 (1,2 clorhidrato
o)tiazolidina-2 4- H) 2,40 (m, 4 H) 1,88 (m,
diona 2 H) 1,50 (m, 4 H) 1,38 Ox
EH//\@O\/\/O (m, 2 H) é
HNb——S . o
0
HCI KL
&
84E (Z£)-5-(3-((4- 7,59 (s, 1 H) 7,51 (s, 1 H) | 318 | 3-({(4-metilpiperazin-1-
metilpiperazin-1- 7.46 (m, 2 H) 7,34 (m, 1 iD)metil)benzaldehido
iDmetil)bencilideno)ti | H) 3,59 (s, 2 H) 2,96 (m,
azolidina-2,4-diona 4 H) 2,59 (m, 4 H) 2,58 ON
Neg® (s,3 H)
o=
SRR
®
N
® |
N
|
84F (Z)-N-(2- 7.90(d, 2 H)7,69(d, 1 445 | N-(2-(dimetilamino)etil)-
(dimetilamino)etil)- | H) 7,65-7,49 (m, 4 H) 2'-formil-N-metilbifenii-
2'-((2.4- 7,49 - 7,40 (m, 1 H) 7,31 4-sulfonamida

Método 32B
I N2
<8,
~0
0 { )
7]
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(dimetilamino)pirroli
din-1-
iDbencilideno)tiazoli
dina-2,4-diona

e
o=
N \
Cl

1H), 7,93 (m, 2H), 7,12
(m, 1H), 3,90(m, 1H),
3,45-3,30 (m, 2H), 3,29
(m, 1H), 3,15 (m, 1H),
2.80 (s, 6H), 2,35 (m,
1H), 2,20 (m, 1H)

84G | (5)-5-(2-(3- 348 | (5)-2-(3-
{dimetilamino)pirroli (dimetilamino)pirrolidin-
din-1-il)-5- 1-i1)-5-
metoxibencilideno)tia metoxibenzaldehido
zolidina-2,4-diona Método 104

H o o
“ 1D
RN N "”N\
/
NQ"”N\ - /ij(
-~ O
o

84H (5)-5-(2-(3- 12,55 (s, 1 H) 11,25 (brs, | 386 | (S)-2-(3-
{dimetilamino)pirroli | | H) 7,95 (s, 1 H) 7,78 (s, (dimetilamino)pirrolidin-
din-1-il)-5- 1 H) 7,60 (m, 1 H), 7,15 1-il)-5-
(trifluorometil)bencili | (m, 1 H) 4,00 (m, 1 H) (trifluorometil)benzaldeh
deno)tiazolidina-2,4- | 3,65 (m, 2 H) 3,40 (m, 1 ido
diona H) 3,32 (m, 1 H) 2,80 (s, Meétodo 105

H._0 6 H) 2,35 (m, 1 H) 2,20 Ox ,
= (m, 1 H) D""N\
/
'D "™ F
F F
o
T
841 (S)-5-(5-cloro-2-(3- 12,55 (s, 1 H) 7,81 (s, | 352 | (S)-5-cloro-2-(3-

{dimetilamino)pirrolidin-
1-il)benzaldehido
Método 106

0\
o
N \
cl

67
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metilbencilideno)tiaz
olidina-2,4-diona

H
H_o
o=
N \

841] (S)-5-(2-(3- 332 | (5)-2-(3-
{dimetilamino)pirroli (dimetilamino)pirrolidin-
din-1-11)-4- 1-il)-4-metilbenzaldehido
metilbencilideno)tiaz Meétodo 107
olidina-2,4-diona O«

P D"”N/
o==(s \
/
D NN\

84K | (S8)-5-(2-(3- 12,55 (s, 1 H) 11,40 (s, 1 | 336 | (S)-2-(3-
(dimetilamino)pirroli | H) 7,80 (s, 1 H) 7,30- (dimetilamino)pirrolidin-
din-1-i}-5- 7,15 (m, 3 H) 3,92 (m, 1 1-i)-5-
fluorobencilideno)tia | H) 3,45 (m, 1 H) 3,35 (m, fluorobenzaldehido
zolidina-2,4-diona 1 H) 3,18 (m, 1 H) 3,15 Meétodo 108

A {m, 1 H) 3,80 (d, 6 H) Ox y
o< 2,30 (m, 1 H), 2,20 (m, D""N\
nd | TH)
NO HN\
F
F

84L (S)-5-(2-(3- 332 | (8)-2-(3-
(dimetilamino)pirroli (dimetilamino)pirrolidin-
din-1-il})-5- 1-11)-5-metilbenzaldehido

Método 109

Ox ,

68
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84M | (5)-5-(5-bromo-2-(3- 397 | (S)-5-bromo-2-(3-
(dimetilamino)pirroli (dimetilamino)pirrolidin-
din-1- 1-il)benzaldehido
i)bencilideno)tiazoli Método 110
dina-2,4-diona O
N N N
o==<s \
/
D 'lN\ Br
Br
84N ($)-5-(2-(3- 12,55 (s, 1 H) 10,34 (s, 1 | 336 | (S)-2-(3-
(dimetilamino)pirroli | H) 7,87 (d, 1H) 7,33-7,21 (dimetilamino)pirrolidin-
din-1-il)-3- (m, 3 H) 3,93 (m, 1 H) 1-i)-3-
fluorobencilideno)tia | 3,40 (m, 2 H) 3,25 (m, 1 fluorobenzaldehido
zolidina-2,4-diona H) 3,18 (m, 1 H) 2,79 (s, Método 111
H_,O 6 H) 2,26 (m, 1H) 2,12 O« p
O’=<S (m: IH) NO””N\
/
F
F
840 ($)-5-(2-cloro-6-(3- 352 | (8)-2-cloro-6-(3-
(dimetilamino)pirroli {dimetilamino)pirrolidin-
din-1- 1-il)benzaldehido
ihbencilideno)tiazoli Método 112
dina-2,4-diona Ox p
H o /i>,,,,
N N
/
cl D "IN
Ejemplo 85:

69
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0 0

HN :'J"<N
o S 0
O:<s N >0 e ST

Cl Cl

(S, Z)-5-(2-(3-aminopirrolidin- 1-i}-4-clorobencilideno)tiazolidina-2,4-diona clorhidrato:

Un matraz de fondo redondo de 100 mL se cargd con una barra de agitacion
magnética, (S.2)-terc-butil1-(5-cloro-2-((2,4-dioxotiazolidin-5-
ilideno)metil)fenil)pirrolidin-3-ilcarbamato (Método 33) (1,300 g, 3,07 mmol), MeOH
(10,22 ml) y una solucion 1N de HCl en éter dietilico (2,294 ml, 46,00 mmol). La mezcla
de reaccion se dejo agitar durante toda la noche a TA antes de concentrarse al vacio para
proporcionar €l producto como su sal clorhidrato. Este material se disolvié en DMSO y
se purifico mediante HPLC en fase inversa para proporcionar fracciones que se
concentraron al vacio, se suspendieron en metanol (~ 5 mL) y HC] IN en éter dietilico
(~2 ml). Esta mezcla se concentré al vacio para proporcionar (S 2Z)-5-(2-(3-
aminopirrolidin-1-il)-4-clorobencilideno)tiazolidina-2,4-diona clorhidrato (0,710 g, 64,3
%). '"H NMR (300 MHz, DMSO-D6) & ppm 12,51 (s, 1 H) 8,36 (s, 2 H) 7.85 (s, 1 H) 7,35
(d, 1 H) 6,96 (dd, 2 H) 3,90 - 3,75 (m, 1 H) 3,55- 3,47 (m, 1 H) 3,40 (dd, 1 H) 3,31 - 3,21
(m, 1 H}3,18-3,10 (m, 1 H) 2,29 - 2,18 (m, 1 H) 2,10 - 1,96 (m, 1 H); m/z 325.

Los siguientes ejemplos se prepararon mediante el procedimiento del Ejemplo 85,
utilizando los materiales de partida apropiados. Los siguientes compuestos base
obtenidos después de la cromatografia pueden convertirse en su correspondiente sal

clorhidrato de forma similar a la que se describe en el Ejemplo 85, o mediante un

procedimiento similar.
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Ej. Compuesto "H NMR m/z MP
86 (S, 2)-5-(2-(3- 12,69 (s, 1 H) 8,35 (brs, 2 | 324 | (S Z)-terc-butil 1-(2-
aminopirrolidin-1-1)- | H) 7.94 (s 1 H) 7,57 (d, 1 cloro-6-((2,4-
3- H) 7,41 - 7,35 (m, 2 H) dioxotiazolidin-5-
clorobencilideno)tiaz | 3,95 - 3,88 (m, 1 H) 3,53 ilideno)metil)fenil)pirroli
olidina-2,4-diona - 3,26 (m, 4 H) 237 - din-3-ilcarbamato
clorhidrato 2,31 (m, 1 H) 2,08 - 2,01 Método 34
o} 0
HN (m, 1 H) HN
0= o=, o S
5 §7x P
N INH, D.IINH
cl cl
87 (Z)-5-(2-(piperazin-1- | 12,69 (s, | H) 9,32 (brs, 2 | 358 | (£)-ferc-buul 4-(2-((2,4-
il)-5- H) 7,79 (d, 1 H) 7,71 (d, dioxotiazolidin-5-
(trifluorometil)bencili | 2 H) 7,37 (d, 1 H) 3,23 ilideno)metil)-4-
deno)tiazolidina-2,4- | (s, 8 H) ' (trifluorometil)fenil)piper
diona clorhidrato azina-1-carboxilato
::H<N o Meétodo 35
0 NP
§7 NH Q
f*(\/’ 0:<S = o
. N
! F
Fe
88 (S.2)-5-(2-(3- 12,53 (s, 1 H) 8,17 (brs, 2 | 358 | (S, 2)-ferc-butil 1-(2-
aminopirrolidin-1-11)- | H) 7,95 (s, 1 H) 7,65 (s, | ((2,4-dioxotiazolidin-5-
5- H) 7,59 (d 1 H) 7,05 (d, 1 ilideno)metil)-4-
(trifluorometil)bencili | H) 3,90 - 3,81 (m, 1 H) (trifluorometil)fenil)pirro
deno)tiazolidina-2,4- | 3,56 (q, | H) 3,47 - 3,35 lidin-3-ilcarbamato
diona clorhidrato (m, 2 H) 3,18 (dd, 1 H) Método 36
HN~?° 2,33 -2,18 (m, 1 H) 2,09 HN—?°
o= - 1,99 (m, 1 H) o=
NO'"NHZ D"'NHBOC
F F
Fl Fl
89 (Z)-5-((2-(piperazin- | 12,65 (s, 1 H) 8,39 (s, 1 | 291 | (Z)-terc-butil 4-(3-((2,4-

1-i)piridin-3-
il)metileno)tiazolidin
a-2 4-diona

clorhidrato
O

HN
o=X
S

i
2 N

H) 8,33 (d, 1 H) 7,83 (d,
1 H) 7,63 (s, 1 H) 7.15
(dd, 1 H) 3,41 (brs, 4 H)
3,17 (brs, 4 H)

dioxotiazolidin-5-
ilideno)metil)piridin-2-
il)piperazina-1-
carboxilato

Método 37

HN Q o)
o=‘<S Y (\NJLO
Shh

71

-
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90 (2)-5-((2-(4-(3- 12,60 (s, 1 H) 8,32 (d, 1 | 362 [ (Z)-terc-butil 3-(4-(3-
aminopropanoil)piper | H) 7,82 (s, 1 H) 7.68 (s, 1 ((2,4-dioxotiazolidin-5-
azin-1-il)piridin-3- H) 7,63 (brs, 2 H) 7,12 ilideno)metil)piridin-2-
il)metileno)tiazolidin | (dd, 1 H) 3,57 (d, 4 H) il}piperazin-1-il)-3-
a-2,4-diona 3,17 (d, 4 H) 3,00 (q, 2 oxopropilcarbamato
trifluoroacetato H) 2,70 (t, 2 H) Método 38
0 o e © 5
0=<$ = F/\N’U\/\NHz 0=/\5 = K\NJJ\/\NHBDC
s N._J & N\)
2N - ’N
91 (£)-5-(2-(4- 9,00 (brs, 1 H) 8,67 (brs, | 401 | (Z)-ferc-butil 4-(4-(2-
(piperidina-4- 1 H) 8,18 (s, 1 H) 7,57 - ((2,4-dioxotiazolidin-5-
carbonil)piperazin-1- | 7,52 (m, 1 H) 7.30 -7,16 ilideno)metil)fenil)pipera
iDbencilideno)tiazoli | (m, 1 H) 3,71 (s, 1 H) zina-1-
dina-2,4-diona 3,63 (s, 1 H)3,34 (s, 3 H) carbonil)piperidina-1-
B [3,31-3,22 (m, 2 H) 3,13 carboxilato
(s, 3 H) 3,01 -2,87 (m, 5 Método 39
H) 1,85 - 1,77 (m, 4 H) Boc
57
° 57T (\N o
N
92 (Z)-5-(2-(4- 12,68 (s, 1 H) 8,87 (s, 1| 469 | (Z)-terc-butil 3-(4-(2-

(piperidina-3-
carbonil)piperazin-1-
il)-5-
(trifluorometil}bencili
deno)tiazolidina-2,4-
diona clorhidrato

H) 7,78 - 7,69 (m, 3 H)
7,32 (d, 1 H) 3,68 - 3,64
(m, 8 H) 3,38 (¢t, 1 H)
3,13 - 2,98 (m, 4 H) 1,75
- 1,56 (m, 4 H)

((2,4-dioxotiazolidin-5-
ilideno)metil)-4-
(trifluorometil)fenil)piper
azina-1-
carbonil)piperidina-1-
carboxilato

Meétode 40

9180(:
:%
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93 (Z)-5-(2-(4-(3- 12,67 (s 1 H) 7,93 (brs, 2 | 429 | (Z)-terc-butil 3-(4-(2-
aminopropanoil)piper | H) 7,78 - 7,68 (m, 3 H) {(2,4-dioxotiazolidin-5-
azin-1-il)-5- 7,32 (d, 1 H) 3,69 - 3,59 ilideno)metil)-4-
(trifluorometil)bencili | (m, 8 H) 3,00 - 2,74 (m, (trifluorometil)fenil)piper
deno)tiazolidina-2,4- | 4 H) azin-1-il)-3-
diona clorhidrato oxopropilcarbamato

=H<N 0 a Método 41
o] g Nk/\NHz ;J;N o
N RSN ,/\NJ\/\NHBOC
F N\)
Fe
F
FE

94 (Z)-5-(2-(4-(3- 12,53 (brs, 1 H) 8,21 (s, I | 391 | (£)-terc-butil 3-(4-(2-
aminopropanoil)piper | H), 7,58 (brs, 3 H), 7,24 ((2,4-dioxotiazolidin-5-
azin-1-il)-3- (t, L H) 7,11 (d, 1 H) 7,00 ilideno)metil)-6-
metoxibencilideno)tia | (d, 1 H) 3,75 (s, 3 H) metoxifenil)piperazin-1-
zolidina-2,4-diona 3,35 (brs, 4 H) 3,09 - il)-3-oxopropilcarbamato
clorhidrato 2,85 (m, 4 H) 2,65 (brs, 2 Método 42

HN~¢° 0 H) HN—© o 0
O:<s 2 ,\,J'k/\NH2 0={\s R NJK/\NJJ\ok
N N
o~ o~

95 (Z)-5-(2-(4-(3- 12,69 (brs, 1 H) 8,12 (s, 1 | 395 | (Z£)-terc-butil 3-(4-(2-
aminopropanoil)piper | H) 7,67 (brs, 2 H) 7,55 cloro-6-{(2,4-
azin-1-11)-3- (dd, 1 H} 7,49 - 7,40 (m, dioxotiazolidin-5-
clorobencilideno)iaz | 1 H) 7,35 (t, 1 H) 4,17 ilideno)metil}fenil)pipera
olidina-2,4-diona (brs, 1 H) 3,75 (brs, 1 H) zin-1-11)-3-
clorhidrato 3,35 (brs, 3 H) 3,13 - oxopropilcarbamato

N 0 2,84 (m, 5 H) 2,74 (brs, 2 Método 43
0=‘<S J\/\ H N o
= N NH | H) H 0 a
N 0=—(‘s e (\NJK/\NJLOk
N H
]
Gl
96 (S.2)-5-(2-(3- 12,43 (s, 1 H) 7,94 (s, 1 | 320 | (S, Z)-terc-butil 1-(2-

aminopirrolidin-1-it)-
3.
metoxibencilideno)tia
zolidina-2,4-diona
clorhidrato

HN—?°
o==(s §
{ D
0/

H) 7,86 (brs, 1 H) 7,16 (t,
1 H) 7,05 d, 1 H) 6,91
@ 1 H) 3,71 (s, 3 H)
3,30 (dd, 1 H) 3,17 - 3,08
(m, 1 H) 3,08 - 2,91 (m,
2 H) 2,23 - 2,06 (m, 2 H),
1,80 - 1,75 (m, 1 H)

((2,4-dioxotiazolidin-5-
ilideno)metil)-6-
metoxifenil)pirrolidin-3-
ilcarbamato

Método 44
0
HN
Q
O=<S ' >_0>4
,O' HiNH
o/
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o

dimetoxibencilideno)t
1azolidina-2,4-diona

clorhidrato
o
(0] N
A
HN s
O)’ "
0

H) 3,81 (m, 1 H) 3,74 (s,
3 H) 3,40 - 3,31 (m, 2 H)
3,25 - 3,13 (m, 2 H) 2,59
(t, 3 H) 2,31 (dd, | H)
2,08 (d, | H)

97 (£)-5-(3-metoxi-2- 12,45 (brs, 1 H) 8,59 320 | (Z)-terc-butil 4-(2-((2,4-
(piperazin-1- (brs, 1 H) 7,99 (s, 1 H) dioxotiazolidin-3-
i)bencilideno)tiazoli | 7,15(t, 1 H) 7,02 (d, 1 H) ilideno)metil)-6-
dina-2,4-diona 6,89 (d, 1 H) 3,67 (s, 3 metoxifenil)piperazina-1-
clorhidrato H) 3,17 - 2,99 (mn, 8 H) carboxilato

:H<N O Método 45
o HN—¢” o
57 NH
N(\ O=‘<S . N )}\O k
o~ v
O/

98 (£)-5-(3-cloro-2- 12,72 (brs, 1 H) 9,19 324 | (Z)-terc-butil 4-(2-cloro-
(piperazin-1- (brs, 1 H) 8,01 (s, 1 H) 6-((2,4-dioxotiazolidin-5-
il)bencilideno)tiazoli | 7,57 (dd, 1 H) 7,50 - 7,40 ilideno)metil)fenil)pipera
dina-2,4-diona (m, 1 H)7,36(t,1 H) zina-1-carboxilato
clorhidrato 3,60 (brs, 2 H), 3,51 - Método 46

HN— P 3,29 (m, 1 H) 3,29 - 3,12 | NP o L
m, 2 H) 3,06 (brs, 3 H o}
o= | (2306 3D N o
N
N
o]
Cl .

99 (£)-5-(2-(3- 12,40 (s, 1 H) 9,25 (s, 1 364 | (Z)-terc-butil (1-(2-((2,4-
(aminometil)pirrohidi | H) 7,88 (s, 1 H) 6,97 (s, 1 dioxotiazolidin-5-
n-1-ih)-4,5- H) 6,73 (s, 1 H) 3,85 (s, 3 ilideno)metil)-4,5-

dimetoxifenil)pirrolidin-
3-iDmetilcarbamato

Método 47
o)
<
NH

74
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(R, Z)-terc-butit 1-(2-

((2,4-dioxotiazolidin-5-

ilideno)metil)-4,5-

dimetoxifenil)pirrolidin-

3-ilcarbamato

100 (R, Z)-5-(2-(3-
aminopirrolidin-1-il)-
4,5-
dimetoxibencilideno)t

12,39 (s, 1 H) 8,06 (s, 2 350
H) 7,89 (s, 1 H) 6,96 (s, 1
H) 6,65(s, 1 H) 3,84 (s, 4
H) 3,73 (s, 3 H) 3,35 (d,

iazolidina-2,4-diona
clorhidrato

2 H) 3,20 (s, 1 H) 3,07
(d, 1 H) 2,28 (s, 1 H)

Meétodo 48

(_5 1,97 (s, 1 H) (_§N {7(

101 (5,.2)-5-(2-(3-
aminopirrolidin-1-1l)-
4,5-
dimetoxibencilideno)t
iazolidina-2,4-diona

12,39 (s,  H) 8,08 (s,2 | 350
H) 7,89 (s, 1 H) 6,96 (s, |
H) 6,65 (s, | H) 3,84 (s, 4
H) 3,73 (s, 3 1) 3,45 -

3,30 (m, 2 H) 3,24 - 3,14

(S, Z)-terc-butil 1-(2-
((2,4-dioxotiazolidin-5-
ilideno)metii)-4,5-
dimetoxifenil)pirrolidin-
3-ilcarbamato

clorhidrato (m, 1 H) 3,12 - 3,00 (m, Meétodo 49
NHz2 |1 H) 2,28 (s, 1 H) 1,98 (s, o
[ 1 H) HN—~( 7<
() °
O N o N
HN ~ HN =
}—»S O/ }«IS o
0 0 0 O
.
102 (Z2)-5-(2-(4- 12,49 (s, 1 H) 8,47 (s, 1 415 | (£)-terc-butil 3-(4-(2-

(piperidina-3-
carbonil)-1,4-
diazepan-1-
ihbencilideno}tiazoli
dina-2,4-diona
clorhidrato

0O

H) 7,82 (d, 1 H) 7,39 -

7,30 (m, 2 H) 7,16 (dd, 1

H) 7,06 (td, 1 H) 3,63 -

3,54 (m, 4 H) 3,29 - 3,06

(m, 9 H) 1,88 - 1,48 (m,
6 H)

((2,4-dioxotiazolidin-5-
ilideno)metil)fenii)-1,4-
diazepan-1-
carbonil)piperidina-1-
carboxilato

Méiodo 50

o Rorts

75
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103 (2)-5-(2-(4-(5- 12,57 (s, 1 H) 7,90 (d, 1 403 | (Z2)-terc-butil 5-(4-(2-
aminopentanoil)-1,4- | H) 7,76 (s, 2 H) 7,47 - ((2,4-dioxotiazolidin-5-
diazepan-1- 7,36 (m, 2 H) 7,22 (8, 1 ilideno)metil)fenil])-1,4-
il)bencilideno)tiazoli { H) 7,12 (d, 1 H) 3,63 (d, diazepan-1-il)-5-
dina-2,4-diona 4H)3,22 (s, 1 H) 3,17 (s, oxopentilcarbamato
clorhidrato 1 H) 3,05 (s, 2 H) 2,80 (s, Meétodo 51

3 “e | 2H) 2,41 (s, 1 H) 2,34 (s, Y
(‘N 1 H) 1,91 (s, 1 H) 1,85 (s, Q N
" P L 1 H) 1,57 (d, 4 H) (}
0
2y o
g s

104 (Z)-5-(2-(4-(4- 12,49 (s, 1 H) 7,83 (d, 1 389 | (Z)-terc-butil 4-(4-(2-
aminobutanoil)-1,4- 1 H) 7,65 (s, 2 H) 7,39 - ((2,4-dioxotiazolidin-5-
diazepan-1- 7,30 (m, 2 H) 7,20 - 7,12 ilideno)metil)fenit)-1,4-
ih)bencilideno)tiazoli | (m, 1 H) 7,09 - 7,01 (m, diazepan-1-il)-4-
dina-2,4-diona 1 H) 3,61 - 3,50 (m, 4 H) oxobutilcarbamato
clorhidrato " 3,18-3,07(m,2 H) 2,98 Método 52

2 2 (d, 2 H) 2,77 (ddd, 2 H) H O
(NM 2,37 (1,2 H) 1,85 - 1,66 NMN‘% R
o () (m, 4 H). . ()
HN% S
- 280

105 (Z£)-5-(2-(4-(3- 12,50 (s, 1 H) 7,83 (s, 1 375 | (Z)-terc-butil 3-(4-(2-
aminopropanoil)-1,4- | H) 7,63 (s, 2 H) 7,39 - | ((2,4-dioxotiazolidin-5-
diazepan-1- 7,31 (m, 2 H) 7,16 (dd, 1 | ilideno)metil)fenil)-1,4-
il}bencilideno)tiazoli | H) 7,10 - 7,01 (m, 1 H) diazepan-1-il)-3-
dina-2_4-diona 3,64 -3,52 (m, 4 H) 3,20 oxopropilcarbamato
clorhidrato - 3,09 (m, 2 H) 2,97 (dt, Meétodo 53

? N4, | 4 H) 2,65 (dt, 2 H) 1,87- o>\_ )4_
N 1,81 (m, 2 H) 2 N O
o (5 'l
HN == o (\’)
O)—S HN = A
O)_s

106 (Z)-5-(2-(1.4- 12,57 (s, 1 H) 9,31 (s, 1 304 | (D)-terc-butil 4-(2-((2.4-

diazepan-1- H) 7,91 (s, 1 H) 7,46 - dioxotiazolidin-5-

il)bencilideno)tiazoli
dina-2,4-diona
clorhidrato

7,40 (m, 2 H) 7,26 (d, 1
H) 7,18 - 7,09 (m, 1 H)
3,36 (d, 2 H) 3,27 (d, 4
H) 3,19 (dd, 2 H) 2,10 -
2,01 (m, 2 H)

ilideno)metil)fenil)-1,4-
diazepan-1-carboxilato
Método 54

h
o ()

SR

76
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107 (2)-5-(2-(4-(4- 12,60 (s, 1 H) 7,95 (s, 4 375 | (Z)-terc-butil 4-(4-(2-
aminobutanoil)pipera | H) 7,53 - 7,44 (m, 2 H) ((2,4-dioxotiazolidin-5-
zin-1- 7,26 - 7,17 (m, 2 H) 3,66 ilideno)metil)fenil)pipera
il)bencilideno)tiazoli | - 3,57 {m, 5 H) 2,89 (m, zin-1-i1)-4-
dina-2,4-diona 4H)2,85-2,76 (m, 3 H) oxobutilcarbamato
clorhidrato 1,85 - 1,76 {m, 2 H) Método 55
© NH, )OL J<
N OY\/\ﬁ o
" ®
0 o N
HN/LK/\G )K/\@
s HN
s e
108 (Z£)-5-(2-(4-(5- 12,66 (s, 1 H) 8,10 (s, 2 389 | (Z)-terc-butil 5-(4-(2-
aminopentanoil)piper | H) 7,99 (s, 1 H) 7,52 (s, 1 ((2,4-dioxotiazolidin-5-
azin-1- H) 7,51 - 7,47 (m, 1 H) ilideno)metil)fenil)pipera
iDbencilideno)tiazoli | 7,25 (t, 2 H) 3,67 (s, 4 H) zin-1-11)-5-
dina-2,4-diona 2,92 -281 (m, 6 H) 2,44 oxopentilcarbamato
clorhidrato (t,2H) 1,62 (s,4 H) Meétodo 56
o NH, H
I:Nj OT\/\/NIO\E
. G 0
HN% HN%
S 5
O% O)(
109 (2)-5-(2-(4-(4- 12,57 (brs, 1 H} 9,70 492 | (Z£)-terc-butil 4-(4-(4-(2-

(piperazin-1-
ilmetil)benzoil)pipera
zin-1-
il)bencilideno)tiazoli
dina-2,4-diona
clorhidrato

O

>

N

g

N

C

Og

HN

(brs, 1 H) 7,94 (s, | H)
7,75(d, 2 H) 7,52 (m, 2
H) 7,49 - 7,41 (m, 2 H)
7,21 (t, 2 H) 4,45 (brs, 2
H) 3,81 (brs, 2 H) 3,54 -
3,35 (m, 8 H) 3,27 (brs, 2
H) 2,89 (brs, 4 H)

((2,4-dioxotiazolidin-5-
ilideno)metil)fenil)pipera
zina-1-
carbonil)bencil)piperazin
a-1-carboxilato

Método 57
SO

77
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110 (£)-5-(2-(4-(3- 12,56 (s, 1 H) 8,18 (brs, 2 | 423 (Z)-t.erc-buti,l 3-(4-(2-
(aminometil)benzoil) | H) 7,95 (s, | H) 7,64 - ((2,4-dioxotiazolidin-5-
piperazin-1- 7,38 (m, 6 ) 7,36 - 7,11 ilideno)metil)fenil)pipera
il)bencilideno)tiazoli | (m, 2 H) 4,19 - 4,02 (m, zina-1-
dina-2,4-diona 2 H) 3,82 (brs, 2 H) 3,52 carbonil)bencilcarbamato
clorhidrato (brs, 2 H) 2,92 (brs, 4 H) Método 58

HN 0.0
T
o
) °
N
0 N
»\,/\@ o} [Nj
IS sge
d HN}/S
Q

111 (Z£)-5-(2-(3-(2- 12,38 (s, 1 H) 9,99 (s, 1 393 | (£)-terc-butil 2-(1-(2-
aminoetilamino)pirrol | H) 8,44 (s, 2 H) 7,86 (s, ! If ((2,4-dioxotiazolidin-5-
idin-1-il)-4,5- H) 6,96 (s, 1 H) 6,76 (s, 1 1 1lideno)metil)-4,5-
dimetoxibencilideno)t | H) 3,93 (s, | H) 3,84 (s, 3 dimetoxifenil)pirrolidin-
tazolidina-2,4-diona | H) 3,73 (s, 3 H) 3,45 - 3-1lamino)etilcarbamato
clorhidrato 3,33 (m, 2 H)3,28 - 3,16 Método 59

HN—" "2 [ (m, 6 H) 2,32 (s, 1 H) >4

o]}
QS 2,15 (s, 1 H) Ao

Q mn—"

=
© A0 HIN
S o~
_ O 0

112 (£)-5-(2-(4-(2- 12,70 (s, 1 H) 11,43 (s, 1 | 333 | (Z)-terc-butil 2-(4-(2-
aminoetil)piperazin- | H) 8,38 (s, 3 H) 7,86 (s, 1 ((2,4-dioxotiazolidin-5-
1- H) 7,49 (m, 2 H) 7,25 (m, ilideno)metil)fenil)pipera

i))bencilideno)tiazoli
dina-2,4-diona
clorhidrato

rd

H;

N

N
0 [N
HN T
S
3

2 H) 3,67 (m, 2 H) 3,42 -
3,30 (m, 8 H)

zin-1-il)etilcarbamato
Método 60

>LOiNH
)

(J

0 N

HN

O% >

78
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113 (2)-5-(4,5-dimetoxi- | 12,39 (s, 1 H) 9,93 (brs, 1 | 407 | (Z)-terc-butil 2-(1-(2-
2-(3-(2- H) 9,42 (brs, 1 H) 7,87 ((2,4-dioxotiazolidin-5-
{metilamino)etilamin | (s, 1 H) 6,98 (s, 1 H) 6,77 ilideno)metil)-4,5-
o)pirrolidin-1- (s, 1 ) 4,00-3,91 (m, ! dimetoxifenil)pirrolidin-
il)bencilideno)tiazoli | H) 3,85 (5,3 H) 3,74 (s, 3 3-
dina-2 4-diona H) 3,44 — 3,16 (m, 8 H) ilamino)etil(metil)carbam
clorhidrato 2,62 (s,3 H)2,40-231 ato
/ 4
N (m, 1 H}2,20-2,14 (m, Método 61
[ - “
g
Q N =0
o T an—""\
oo !
O _0 e N
W T
0 0
114 (£)-5-(2-(4-(2- 12,62 (s, 1 H) 11,28 (s, 1 | 347 | (Z)-terc-butil 2-(4-(2-
(metilamino)etil)pipe | H) 9,28 (s, 1 H) 7,87 (s, 1 ((2,4-dioxotiazolidin-5-
razin-1- H) 7,50 (1,1 H) 7,26 (1, 1 ilideno)metil)fenil)pipera
il)bencilideno)tiazoli | H) 3,71 (m, 4 H) 3,57 (m, zin-1-
dina-2,4-diona 2 H) 3,45 (m, 2 H) 3,26 iDetil{metil)carbamato
clorhidrato (m, 4 H) 2,62 (s, 3 H) Método 62
HN" o
N S
O )
N
o N
HN% Q E
)/,'S
o >fs
115 (572)-5-(2-piperazin- | 12,61 (s, 1 H}9,21 (s, 1 290 terc-butll 4-{2-[(£)-(2,4-

I-ilbencilideno)-1,3-
tiazolidina-2,4-diona
clorhidrato

HN—"
21

H) 7,86 (s, 1 H) 7,49 (t, 2
H) 7,24 (t, 2 H), 3,25 (s,
4H) 3,12 (s, 4 H)

dioxo-1,3-tiazolidin-5-
ilideno)metil}fenil }pipera
zina-1-carboxilato

E]cmplo 58

O
SRS

79
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terc-butil

o

116 5-(2-(4-(piperidina-3- | 12,60 (s, 1 H) 9,10 (s, 1 401 3-(4-(2-((2.4-
carbonil)piperazin-1- | H) 8,90 (s, 1 H) 7,94 (s, 1 dioxotiazohdin-5-
il)bencilideno)tiazoli | H) 7,51 - 7,43 (m, 1 H) - 1lideno)metil)fenil)pipera
dina-2,4-diona 7,21 (t,2H) 5,14 (m, 4 zina-1-
clorhidrato H) 3,67 (m, 3 H) 3,17 (m, carbonil)piperidina-1-

2H)2,91-2,88(m,4 H) carboxilato
OYO*'H 1,86 (s, 1 H) 1,81 -1,71 Método 63
N (m,2H) 1,57 (d, 1 H)
E ] OYO‘YO
Q N N 0./ _
T SRS
s g !
o HNL/\©
¥-s
Q

117 (52)-5-{2-[4- 12,58 (s, 1 H) 9,15 (s, 1 373 | terc-butil  3-(4-(2-((2,4-
(azetidin-3- H) 8,86 (s, 1 H) 7,93 (s, 1 dioxotiazolidin-5-
ilcarbonil)piperazin- | H) 7,47 (ddd, 2 H) 7,25 - 1lideno)metil)fenil)pipera
1-il]bencilideno}-1,3- | 7,16 (m, 1 H) 4,15 - 4,05 zina-1-
tiazolidina-2,4-diona | (m, 4 H) 4,01 - 3,91 (m, carbonil)azetidina-1-
clorhidrato 1 H)3,71 (m, 2 H) 3,42 carboxilato

HN— o (s,2H)2,89(d, 4 H) Método 64
O=<s % (\N)%\ HN o]
X NH o=(s Q N)kc\
N N0
o

118 (52)-5-[2-(3- 12,38 (s, 1 H) 8,34 (s, 2 351 | terc-butil 1-(2-((2,4-

aminopirrolidin-i-1l)- | H) 7,90 (s, 1 H) 6,96 (s, 1 dioxotiazolidin-5-
4,5- H) 6,68 (s, 1 H) 3,89 - ilideno)metil)-4,5-
dimetoxibencilideno] | 3,80 (m, 4 H) 3,73 (s, 3 dimetoxifenil)pirrolidin-
-1,3-tiazolidina-2,4- | H) 3,46 - 3,34 (m, 2 H) 3-ilcarbamato
diona clorhidrato 3,23-3,13(m, 1 H) 3,10 Método 65
(_SNHZ (dd, 1 H) 2,28 (dd, 1 H) HNd”
) ) 2,01 (d, 1 H) <—§ o—%
7 i Q N
HN :
ca el e
O e O)/S o
_0
80
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119 (R,Z)-5-amino-N-(1- | 12,24 (s, 1 H) 8,07 (d, 1 449 | (R, Z)-terc-butil  5-(1-(2-
(2-((2.,4- H) 7,79 (s, 1 H) 7,60 ((2,4-dioxotiazolidin-5-
dioxotiazolidin-5- {(brs,2 H) 6,88 (s, 1 H) ilideno)metil)-4,5-
ilideno)metil)-4,5- 6,55 (s, 1 H)4,22(d, 1 dimetoxifenil)pirrolidin-
dimetoxifenil)pirrolid | H) 3,76 (s, 3 H) 3,65 (s, 3 3-ilamino)-5-
in-3-i)pentanamida | H) 3,30 - 3,15 (m, 2 H) oxopentilcarbamato
clorhidrato " 3,15-298(m, 1 H) 2,86 Método 66 ‘é
*1(dd, 1 H)2,70 (d, 2 H) H_ 0
o | 20792 (m, 3 H) 1,76 e R
i (brs, 1 H) 1,52 - 1,25 (m, o
Q N
4 H) 2 N
“Nm 5 ‘Y\Q
s o ° 0)’”5 I o~
120 (S, Z)-S-amino-N-(1- | 12,24 (s, 1 H) 8,07 (d, 1 449 | (S, 2)-terc-butil  5-(1-(2-
(2-((2,4- H) 7,79 (s, 1 H) 7,60 ((2,4-dioxotiazolidin-5-
dioxotiazolidin-5- (brs, 2 H) 6,88 (s, | H) ilideno)metil)-4,5-
ilideno)metil)-4,5- 6,55 (s, 1 H) 4,22 (d, | dimetoxifenil)pirrolidin-
dimetoxifenil)pirrolid | H) 3,76 (s, 3 H) 3,65 (s, 3 3-ilamino)-5-
in-3-il)pentanamida | H) 3,30 - 3,15 (m, 2 H) oxopentilcarbamato
clorhidrato " 3,15-2,98 (m, 1 H) 2,86 Método 67
>1(dd, 1 H) 2,70 (d, 2 H) N®
@N{/d 2,17-1,92 (m, 3 H) 1,76 w~ K *
. () ° (brs, 1 H) 1,52 - 1,25 (m, ol
m 4 H) P
HN { y "
o% o © omo’
121 (S, Z)-5-(2-(3-(3- 12,50 (s, 1 H) 9,78 (s, 1 407 | (S, Z)-terc-butil  3-(1-(2-
aminopropilamino)pir | H) 7,92 (s, 1 H) 7,05 (s, 1 {((2,4-dioxotiazolidin-5-

rolidin-1-il}-4,5-
dimetoxibencilideno)t
iazolidina-2,4-diona
clorhidrato

NH,

"

H) 6,85 (s, 1 H) 4,21 -
4,11 (m, 1 H) 3,93 (s, 3
H) 3,83 (s,3H) 3,42 -
3,25 (m, 8 H) 2,45 (m, 1
H) 2,20 (m, 1 H) 1,32 (m,
2H)

ilideno)metil)-4,5-
dimetoxifenil)pirrolidin-
3-
ilamino)propilcarbamato
Metodo 68

0-=<0
NH
HN
O/
o o

81
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0

122A | (R, 2)-5-(2-(3-(3- 12,44 (s, 1 H) 9,78 (s, 1 407 | (R Z)-terc-butil  3-(1-(2-
aminopropilamino)pir | H) 7,92 (s, 1 H) 7,05 (s, 1 ((2,4-dioxotiazolidin-5-
rolidin-1-i1)-4,5- H) 6,85 (s, 1 H) 4,21 - ilideno)metil)-4,5-
dimetoxibencilideno}t | 4,11 (m, 1 H) 3,93 (s, 3 dimetoxifenil)pirrolidin-
iazolidina-2,4-diona H) 3,83 (s, 3 H) 3,42 - 3-
clorhidrato " 3,25 (m, 8 H) 2,45 (m, 1 ilamino)propilcarbamato
2 A
T 12{)}11;,20 (m, 1 H) 1,32 (m, Método 69 \HBos
- 47
0
HN)\fQ\ _ 0 N
o% I HNV\Q\
~ )’S o~
of o
122B | (R, 2)-5-(2-(3- (400 MHz, MeOD) ppm | 338 | (R 2)-terc-butil (1-(2-
{aminometil)pirrolidi | 8,08 (s, | H) 7,49 (dd, 2 cloro-6-((2,4-
n-1-il)-3- H) 7.31(t, 1 HY3,56 (1, 1 dioxotiazolidin-5-
clorobencilideno)tiaz | H) 3,42 - 3,51 (m, 1 H) ilideno)metil}fenil)pirroli
olidina-2,4-diona 3,38 (td, 1 H) 3,09 -3,15 din-3-il)metilcarbamato
HN-° (m, 2 H) 2,71 - 2,78 (m, Método 132
o==<s . 1H)2,26-2,36 (m, 1 H) \V
[ D | 186-1,96m, 1H)131 HN:EO .
NH, | (dd, 1 H) 0=<S Ql;
cl .Df
Cl
122C | (S,2)-5-(2-(3- (400 MHz, MeOD) ppm | 338 | (§,Z)-ferc-butil (1-(2-
(aminometil}pirrolidi |,8,07 (s, 1 H) 7,49 (dd, 2 cloro-6-((2,4-
n-1-i1)-3- H)7,31 (1, 1 H)3,56 (1, 1 dioxotiazolidin-5-
clorobencilideno)tiaz | H) 3,42 — 3,51 (m, 2 H) ihideno)metil)fenil)pirroli
olidina-2,4-diona 3,38 (td, 1 H) 3,07 - 3,16 din-3-il)metilcarbamato
HN (m, 2 H) 2,67 -2,79 (m, Método 133
Of/\s L 1H)2,24 -236 (m, 1 H) HN—°

D

C1

1,90 (dd, 1 H)

§2
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122D | (R 2)-5-(2-(3- 12,70 (s, 1 H) 8,17 (brs, 3 | 338 | (R Z)-terc-butil 1-(2-
aminopiperidin-1-il)- [ H) 8,01 (s, 1 H) 7,52 (d, cloro-6-((2,4-
3- 1 H) 7,41-7,31 (m, 2 H) dioxotiazolidin-5-
clorobencilideno)tiaz | 3,40-3,10 {m, 4 H) 2,84- ilideno)metil)fenil)piperi
olidina-2,4-diona 2,81 (m, 1 H) 2,12-2,10 din-3-ilcarbamato
clorhidrato (m, 1 H) 1,80-1,58 (m, 3 Meétodo 134
HN—° H) HN—?°
BoVe! BoUs!
N
NHz N NHBoc
cl Cl
122E | (R, 2)-5-(2-(3- 12,60 (s, 1 H) 8,12 (brs, 4 | 334 | (R Z)-terc-butil 1-(2-
aminopiperidin-1-il)- | H) 7,28-7,02 (m, 3 H) ((2,4-dioxotiazolidin-5-
3- 3,82 (s, 3 H) 3,18-287 | ilideno)metil )-6-
metoxibencilideno)tia | (m, 5 H) 2,10-2,07 (m, | metoxifenil)piperidin-3-
zolidina-2,4-diona H) 1,75-1,38 (m, 3 H) ilcarbamato
clorhidrato Método 135
0 0
:/\N HN
RpUS! BoUse!
N
NH N NHBoc
o7 o
122F | (R.2)-5-(2-(3- 12,70 (s, 1 H) 8,15 (brs, 3 | 383 | (R Z)-terc-butil 1-(2-
aminopiperidin-1-il)- | H) 8,01 (s, 1 H) 7.74- bromo-6-((2,4-
3- 7,69 (m, 1 H) 7,46 (d, 1 dioxotiazolidin-5-
bromobencilideno)tia | H) 7,26 (t, 1 H) 3,27-2,99 ilideno)metil)fenil)piperi
zolidina-2,4-diona {m, 4 H) 2,82-2.80 (m, 1 din-3-ilcarbamato
clorhidrato H) 2,12-2,10 (m, 1 H) Método 136
N O 1,76-1,40 (m, 3 H) HN—®
Rove! BoUs!
N
NH N NHBac
Br Br
122G | (R 2)-5-(2-(3- 12,67 (brs, 1 H) 8,30 324 | (R Z)-terc-butil 1-(2-

aminopirrolidin-1-1l)-
3-
clorobencilideno)tiaz
olidina-2 4-diona
clorhidrato

HN—?°

ST

NO‘NHz

Cl

(brs, 3 H) 7,93 (s, 1 H)
7,55 (d, 1 H) 7,41-7.31
(m, 2 H) 3,87 (brs, 1 H)
3,50-3,27 (m, 4 H) 2,40-
2,28 (m, 1 H) 2,08-1,95
(m, 1 H)

cloro-6-((2,4-
dioxotiazolidin-5-
ilideno)metil)fenil)pirroli
din-3-ilcarbamato
Método 137

HN~°

o=

ST

D*NHBOC

Cl

83
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((2,4-dioxotiazolidin-
S-ilideno)metil)-6-
isobutoxifenil}piperid
in-3-ilcarbamato

clorhidrato
0/\'/

HN o

O
=<S\

H) 8,15 (s, 1 H) 7,26 (t, 1
H) 7,15 (d, 1 H) 7,02 (d,
1 H) 3,84-3,74 (m, 2 H)
3,20-3,02 (m, 4 H) 2,74
(d, 1 H) 2,14-2,07 (m, 2
H) 1,73-121 (m, 3 H)
1,03 (d, 6 H)

122H | (S, 2)-5-(2-(3- 12,68 (brs, 1 H) 8,31 | 370 | (S,2)-terc-butil 1-(2-
aminopirrolidin-1-il)- | (brs, 3 H) 7.90 (s, 1 H) ' bromo-6-((2,4-
3- 7,75 (d, 1 H) 7,46 (d, 1 dioxotiazohdin-5-
bromobencilidenojtia | H) 7,29 (t, 1 H) 3,75 (brs, ilideno)metil)fenil)pirroli
zolidina-2,4-diona 1 H) 3,55 (t, 1 H) 3,38- din-3-ilcarbamato
clorhidrato 3,25 (m, 3 H) 2,40-2,32 Método 138
RN—° (m, 1 H) 2,12-2,02 (m, 1 HN—°
ST H) O=<s R
N/ 'NHz N. /''NHBoc 0
Br Br
1221 | (R, £)-5-(2-(3- 12,58 (s, 1 H) 8,13-8,09 | 348 | (R, Z)-terc-butil 1-(2-
aminopiperidin-1-il)- | (m, 4 H) 7,26-7,24 (m, 1 ((2,4-dioxotiazolidin-5-
3- H) 7,16-7.14 (m, 1 H) ilideno)metil)-6-
etoxibencilideno)tiaz | 7,03-7,01 (m, 1 H) 4,07 etoxifenil)piperidin-3-
olidina-2,4-diona (q, 2 H) 3,78-3,67 (m, 2 ilcarbamato
clorhidrato H) 3,22-3,07 (m, 3 H) Método 139
N 2,10-2,07 (m, 1 H) 1,76- N~
0= A 1,55 (m, 3 H) 1,38 (t, 3 o=
oWt .
N
NH., N NHBoc
O/\\ O/\
1221 | (R Z)-terc-butil 1-(2- | 12,60 (s, 1 H) 8,18 (brs, 3 | 376 | (R Z)-terc-butil 1-(2-

((2,4-dioxotiazolidin-5-
ilideno)metil)-6-
isobutoxifenil)piperidin-
3-ilcarbamato

Método 140

HN 0
o=
DSt
N NHBoc
. Ozﬂ\r/

84
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L
122K | (R 2)-5-(2-(3- 12,60 (s, 1 H) 8,14 (brs, 4 | 416 | (R 2)-terc-butil 1-(2-
aminopiperidin-1-il)- | H) 7,25 (t, 1 H) 7,14 (d, 1 (ciclohexilmetoxi)-6-
3- H) 7,00 (d, 1 H) 3,82 ((2,4-dioxotiazolidin-5-
(ciclohexilmetoxi)ben | (brs, 2 H) 3,29-3,00 (m, 4 ilideno)metil)feml)piperi
cilideno)tiazolidina- | H) 2,75-2,72 (m, 1 H) din-3-ilcarbamato
2.4-diona clorhidrato | 2,12-2,10 (m, 1 H) 1,86- Meétodo 141
HN~° 1,50 (m, 8 H) 1,35-1,03 HN—°
0= AL (m, 6 H) o=<s Q
B L
NH; NHBoc
O ‘[ ] O/\O
122L | (R.2)-5-(2-(3- 402 | (R Z)-terc-butil 1-(2-
aminopiperidin-1-il)- (ciclohexiloxi)-6-((2,4-
3- dioxotiazolidin-5-
(ciclohexiloxi)bencili ilideno)metil)fenil)pipert
deno)tiazolidina-2,4- din-3-ilcarbamato
diona clorhidrato Método 142
o] &)
HN HN
RpUs! " A
N NH, N NHBoc
Coj ioj
122M | (£)-(£)-5-(2-3-amino- | 12,68 (s, 1 H) 8,01 (brs, 4 | 354 | (¥)-rerc-butil-1-(2-cloro-

4-hidroxipiperidin-1-
i1)-3-
clorobencilideno)tiaz
olidina-2,4-diona
clorhidrato

HN—
0
o VoW
N
NH,
cl

H) 7,53 (d, 1 H) 7,44-
7,42 (m, 1 H) 7,35 (, 1
H) 5,72-570 (m, 1 H)
3,32-3,22 (m, 2 H) 3,20-
3,11 (m, 3 H) 1,96-1,94
(m, 1 H) 1,40-1,37 (m, 1
H)

6-((£)-(2.4-
dioxotiazolidin-5-
ilideno)metil)feml)-4-
hidroxipiperidin-3-
ilcarbamato

Método 143

HN 0
O='<S N O:o
N N/{LOJ<
H
Cl

85
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122N} (£)-5-(3-cloro-2-(1,4- | 12,73 (brs, 1 H), 9,18 | 338 | (Z)-terc-butil 4-(2-cloro-
diazepan-1- (brs, 2 H), 8,04 (s, 1 H), 6-((2,4-dioxotiazolidin-5-
il)bencilideno)iazoli | 7,62 (d, 1 H), 7,41 (dt, 2 ilideno)metil)fenil)-1,4-
dina-2,4-diona H), 3,65 (brs, 1 H), 3,34 - diazepan-1-carboxilato
clorhidrato 3,30 (m, 5 H), 3,04 (brs, Método 144
(N)H 2 H), 2,14 (brs, 2 H) 0»,0
0 N ( Nj )T
I
HN)‘\SK\©,C o) N
0>r HN»\%\@CI
S
T
1220 | (R 2)-5-(2-(3- 12,61 (brs, 1 H) 8,33 362 | (R.Z)-terc-butil 1-(2-
aminopiperidin-1-il)- | (brs, 3 H) 8,15 (brs, 1 H) ((2,4-dioxotiazolidin-5-
3- 7,34-7,09 (m, 2 H) 6,99 ilideno)metil }-6-
isopropoxibenciliden | (d, 1 H) 4,67 (ddd 1 H) isopropoxifenil)piperidin
o)tiazolidina-2,4- 3,28 (brs, 1 H) 3,07 (brs, -3-1lcarbamato
diona clorhidrato 3H)2,70 (brs, 1 H)2,12 Método 145
NH, (brs, 1 H) 1,73 (brs, 1 H) H o
(\f 1,57 (brs, 1 H) 1,51 - (j‘ T ~
%OT 1,21 (m, 7 H) 0 N
# o)
HN =
)5 HN}/S Y
0 o
122P | (S, 2)-5-(2-(3- 12,58 (brs, 1 H) 8,52 348 | (S, Z)-terc-butil 1-(2-

aminopirrolidin-1-il}-
3-
isopropoxibenciliden
o)tiazolidina-2,4-
diona clorhidrato

NH,

{3

(brs, 3 H) 8,08 (s, 1 H)
7,39-7,10 (m, 2 H) 6,99
(d, 1 H) 4,70 (d, 1 H)
3,78 (brs, 1 H) 3,52-3,33
(m, 1 H) 3,33 - 3,03 (m,
3 H) 2,28 (brs, 1 H) 2,00
(d, 1 H) 1,32 (d, 6 H)

((2,4-dioxotiazolidin-5-
ilideno)metil)-6-
isopropoxifenil)pirrolidin
-3-ilcarbamato

Método 146
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122Q | (S.2)-5-(2-(3- 12,58 (brs, 1 H) 8,48 334 | (§,Z)-terc-butil 1-(2-
aminopirrolidin-1-il)- | (brs, 3 H) 8,09 (s, 1 H) {((2,4-dioxotiazolidin-5-
3- 7,26 (t, 1 H) 7,16 (d, 1 H) ilideno)metil)-6-
etoxibencilideno)tiaz | 7,02 (d, 1 H) 4,09 (q, 2 etoxifenil)pirrolidin-3-
olidina-2,4-diona H) 3,80 (d, 1 H) 3,47 (dd, ilcarbamato
clorhidrato 1 H) 3,28 (m, 1 H) 3,21 Método 147
NH, (dd, 1 H)2,29 (d, | H) NHBoc
() 2,01 (dd, 1 H) 140 (t, 3 ()
Q N H) o N
o 0
T Le R O
S
o)/ 0
122R | (R, Z)-5-(2-(3-(4- 9,62 (brs, 1 H) 8,46 (brs, | 457 | (R Z)-terc-butil 4-((1-(2-
(aminometil)bencila | 3 H) 7,66-7,49 (m, 5 H) cloro-6-((2,4-
mino)piperidin-1-il)- | 7,47-7,34 (m, 2 H) 4,26- dioxotiazolidin-3-
3- 4,12 (m, 2 H) 4,09-3,94 ilideno)metil)fenil)piperi
clorobencilideno)tiaz | (m, 2 H) 3,42-3,25 (m, 4 din-3-
olidina-2,4-diona H) 2,83 (brs, 1 H) 2,36 ilamino)metil)bencilcarb
clorhidrato (s, 1 H) 1,85 (m, 1 H) amato
oﬁ(‘i \° Q 1,62 (d, 2 H) Ejgmcplo 167
N o=
T PNy
a N\‘Uroﬁ
1228 | (R Z)-5-(3-cloro-2-(3- [ 12,68 (brs, 1 H) 9,68 | 395 | (R Z)-terc-bunl 2-(1-(2-

(2-
{metitamino)etilamin
o)piperidin-1-
i)bencilideno)tiazoli
dina-2,4-diona
clorhidrato

N 0
o=
S |
JO‘N/\/NH
H
Cl

(brs, 2 H) 9,21 (brs, 2 H)
8,05 (s, 1 H) 7,56 (d, 1
H) 7,50-7,42 (m, 1 H)
7,37 (t, 1 H) 3,75-3,65
(m, 5 H) 3,63-3,57 (m, 2
H) 3,16 (d, 1 H) 2,82
(brs, 1 H) 2,60 (brs, 3 H)
2,37-2,28 (m, 1 H) 1,80
(d, 1 H) 1,65 (m, 1H)
1,54 (brs, 1 H)

cloro-6-((2,4-
dioxotiazolidin-5-
ilideno)metil)fenil)piperi
din-3-
ilamino)etil{metil)carbam
ato

Ejemplo 168

n 0
o=
57 ™ ‘
%{QW“W
Cl

87
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122T | (£)-5-(2-((35,48)-3- | 12,68 (brs, 1 H) 8,50 | 339 |terc-butil  (35,49)-1-(2-
amino-4- (brs, 3 H) 8,10-7,81 (m, 1 cloro-6-((£)-(2,4-
hidroxipirrolidin-1- H) 7,58 (dd, 1 H) 7,51- dioxotiazolidin-5-
i1)-3- 7,27 (m, 2 H) 4,56-4,28 ilideno)metil)fenil)-4-
clorobencilideno)tiaz | (m, 1 H) 3,84 (brs, 1 H) ‘hidroxipirrolidin-3-
olidina-2,4-diona 3,66-3,40 (m, 4 H) 3,39- dlcarbamato
clorhidrato 3,23 (m, 1 H) ‘Método 151
H 0 H o)
o=(s Y o on
Sy
D‘NH: > N /—=NHBoc
cl
cl
1220 | (£)-5-(3-cloro-2-(4- 12,69 (brs, 1 H) 8,63 | 365 |(Z)-terc-butil 1-(2-cloro-
metil-3- (brs, 2 H) 8,02 (s, 1 H) 16-((2,4-dioxotiazolidin-3-
(metilamino)piperidin | 7,57 (d, 1 H) 7,47-7,31 ilideno)metil)fenil)-4-
-1- (m, 2 H) 3,58 (m, 1 H) :metilpiperidin-3-
il)bencilideno)tiazoli | 3,07 (m, 1 H) 2,67 (brs, 1 i1l(metil)carbamato
dina-2,4-diona H) 2,58 (brs, 3 H) 2.40 ‘Método 152
clorhidrato (m, 1 H) 1,87 (m, 1 H) H..°
N 1,68 (m, 1 H) 1,29 (m, 1 ‘o-»J\S < o
o= _1_ H) 1,07 (d, 3 H) 0,87 (d, g £
SR | o
'TfH : cl
¢l i
122V | (2)-5-(2-(3-amino-4- 351 |l(£)-terc-butil 1-(2-cloro-

metilpiperidin-1-il)-
3-
clorobencilideno)tiaz
olidina-2,4-diona
clorhidrato

H
H_0
o={
T
NN,
Cl

16-((2,4-dioxotiazolidin-5-
1lideno)metil)fenil)-4-
metilpiperidin-3-
ilcarbamato

Meétodo 153

o]
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122W | (R, Z)-5-(2-(3- 12,58 (s, 1 H), 8,44 (brs, | 304 | (R,Z)-terc-butil 1-(2-
aminopiperidin-1- 3 H) 7,89 (s, 1 H) 7,54- ((2,4-dioxotiazolidin-5-
iDbencilideno)tiazoli | 7,34 (m, 2 H) 7,27-7,05 ilideno)metil)fenil)piperi
dina-2,4-diona (m, 2 H) 3,26 (d, 2 H) din-3-ilcarbamato
clorhidrato 2,94 (d, 1 H), 2,87-2,61 Mcétodo 154
NHz | (m, 2 H) 2,05 (brs, 1 H) (ijHB%
U 1,85 (brs, 1 H) 1,75-1,47
Q N 0 N
(m, 2 H)
e W T
%S )«-S
0! o
122X | (S 2)-5-(2-(3- 12,49 (s, 1 H) 8,50 (brs, 3 | 290 | (S, 2)-terc-butil 1-(2-
aminopirrolidin-1- H) 791 (s, 1 H) 7,44- ((2,4-dioxotiazolidin-5-
il)beneitideno)tiazoli | 7,22 (m, 2 H) 7,07-6,79 ilideno)metil)fenil)pirroli
dina-2,4-diona (m, 2 H) 3,83 (d, 1 H) din-3-ilcarbamato
clorhidrato 3,51-3,29 (m, 2 H) 3,28- Método 155
NH, 3,17 (m, 2 H) 2,27 (dd, 1 NHBoc
. Q H), 2,11-1,94 (m, 1 H) ) (_N)
g s
122Y | (R 2)-5-(2-(3- 12,57 (brs, 1 H) 8,03 [ 402 [ (R Z)-terc-butil 1-(2-
aminopiperidin-1-il)- { (brs, 1 H) 7,90 (brs, 3 H) ((2,4-dioxotiazolidin-5-
3-(2,2,2- 7,36-7,13 (m, 2 H) 7,07 ilideno)metil)-6-(2,2,2-
trifluoroetoxi)bencili | (d, 1 H) 4,85-4,55 (m, 2 trifluoroetoxi)fenil)pipert
deno)tiazolidina-2,4- | H) 2,98 (brs, 4 H) 2,74 din-3-ilcarbamato
diona clorhidrargg (brs, 1 H) 2,02 (d, 1 H) Mcétodo 156 .
2 1,69 (d, 1 H) 1,54 (d, 1 NHBoc
o (Nj’ e | H) 1,30 (brs, 1 H) o (Nj/ F
HN%/\@/O\*E HNM@IO\/%E
o}’s ' O%S
1227, | (§,2)-5-(2-(3- 12,52 (brs, 1 H) 821- (388 [ (S 2)-terc-butil 1-(2-

aminopirrolidin-1-il}-
3-(2,2,2-
trifluoroetoxi)bencili
deno)tiazolidina-2,4-
diona clorhidrato

7,91 (m, 4 H) 7,34-7,14
(m, 2 H) 7,07 d, 1 H)
4,88-4,72 (m, 2 H) 3,74
(d, 1 H) 3,40 (dd, 1 H)
3,22 (td, 1 H) 3,18-3,10

((2,4-dioxotiazolidin-5-
ilideno)metil)-6-(2,2,2-
triflucroetoxi)fenil)pirroli
din-3-ilcarbamato
Meétodo 157

N, (m, 1 H) 3,06 (dd, 1 H) MNHBoc
] Q ~2,30-2,10 (m, 1 H) 1,9 3 (:) i
HNW\G’O\*FF (dd, 1 H) HNX/\G/O\/'QF
S S
o% 0)’

89
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122AA | (R, 2)-5-(2-(3- 12,67 (brs, 1 H) 830 | 378 | (R ,Z)-terc-butil 1-(2-
aminopiperidin-1-i1)- | (brs, 3 H} 8,20 (brs, 1 H) ((2,4-dioxotiazolidin-5-
3-(2- 7,33 (brs, 1 H) 7,25 (brs, ilideno)metil)-6-(2-
metoxietoxi)bencilide | 1 H) 7,10 (d, 1 H) 4,68 metoxietoxi)fenil)piperid
no)tiazolidina-2,4- (brs, 3 H) 4,22 (t, 2 H) in-3-1lcarbamato
diona clorhidrato 3,91-3,65 (m, 2 H) 3.42 Método 158
H, (s, 3 H) 3,29 (brs, 1 H) N o
oo 2,80 (brs, 1 H) 2,18 (brs, SRR
Hﬂ%z\lfjf’v«o/ 1 H) 1,81 (brs, 1 H) 1,68 Q R
S e N
I (brs, 1 H) 1,48 (brs, 1 H) Hnm 0 ,.,
122AB | (S5,2)-5-(2-(3- 12,58 (brs, 1 H) 8,42 | 364 | (S 2Z)-terc-butil 1-(2-
aminopirrolidin-1-il)- | (brs, 3 H) 8,10 (s, 1 H) ((2,4-dioxotiazolidin-5-
3-(2- 7,28 (t, 1 H) 7,23-7,11 ilideno)metil)-6-(2-
metoxietoxi)bencilide | (m, 1 H) 7,04 (d, 1 H) metoxietoxi)fenil)pirrolid
no)tiazolidina-2,4- 4,27-3,97 (m, 2 H) 3,85 in-3-ilcarbamato
diona clorhidrato (d, 1 H) 3,78-3,63 (m, 2 Método 159
NH, H) 3,49 (dd, 1 H) 3,34 (s, " OJV
o " 3 H) 3,27 (td, 1 H) 3,22- J"‘{o
HNkr’\[:j""”‘O’ 3,06 (m, 2 H) 2,30 (dd, 1 . ()
}——S H) 2302 (dds 1 I.I) )Y\ij,o\/\of
d HN%S
0
122AC | (R Z2)-5-(2-(3- 12,37 (brs, 1 H) 8,00 | 388 | (R Z)-terc-butil 1-(2-
aminopiperidin-1-il)- | (brs, 3H) 7,93 (s, 1 H) (ciclopentilox1)-6-((2,4-
3- 7,02 (d, 1 H) 6,91 (d, 1 dioxotiazolidin-5-
(ciclopentiloxi)bencil | H) 6,77 (d, 1 H) 3,02- ilideno)metil)fenil)piperi
ideno)tiazolidina-2,4- | 2,91 (m, 1 H) 2,82 (d, 3 din-3-ilcarbamato
diona clorhidrato H}Y 2,48 (brs, 1 H) 1,89- Método 160
NH, 1,40 (m, 12 H) 1,16 (brs, R o
R R
0
HNm O HN%OO
s
C O%
122AD | (R Z)-5-(2-(3- 12,60 (brs, 1 H) 8,14 | 374 | (R Z)-terc-buti 1-(2-

aminopiperidin-1-1l)-
3-
ciclobutoxibenciliden
o)tiazolidina-2,4-
diona clorhidrato

cre

o N

(brs, 4 H) 7,23 (d, 1 H)
7,00 (dd, 2 H), 4,86-4,67
(m, 1 H) 3,25 (m, 1H)
3,05 (m, 2H) 2,74 (brs, 1
H) 2,49-2,35 (m, 2 H)
2,21-1,95 (m, 3 ) 1,93-
1,76 (m, 2 H) 1,67 (1d, 3
H) 1,42 (brs, 1 H)

ciclobutoxi-6-((2,4-
dioxotiazolidin-5-
ilideno)metil)fenil)piperi
din-3-ilcarbamato
Método 161

H
QNEOK
o]

o

m e

)
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122AE | (R Z)-4-(3- 347 | (R Z)-terc-butil 1-(4-\
aminopiperidin-1-il)- carbamoil-2-((2,4-

3-((2,4- dioxotiazolidin-5-
dioxotiazolidin-5- ilideno)metil)fenil)piperi

ilideno)mectil)benzam din-3-ilcarbamato
ida clorhidrato Método 162
o L™ j’
07 \H,
122AF | (S.2)-4-(3- 347 | (S, Z)-terc-butil 1-(4-
aminopiperidin-1-il)- carbamoil-2-((2,4-
3-((2,4- dioxotiazolidin-5-
dioxotiazolidin-5- ilideno)metil)fenil)piperi
ilideno)metil)benzam din-3-ilcarbamato
ida clorhidrato Método 163
NH;
o
»
HN Nz
0}‘S
O h,
122AG | clorhidrato de acido 348 | acido (R Z)-4-(3-(terc-
(R, Z)-4-(3- butoxicarbonilamino)pip
aminopiperidin-1-i1)- eridin-1-11)-3-((2,4-
3-((2,4- dioxotiazolidin-5-

dioxotiazolidin-5-
ilideno)metil)benzoic

ilideno)metil)benzoico
Método 164
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122AH | 4cido (S,Z)-4-(3- 333 [acido  (S.2)-4-(3-(terc-
aminopirrolidin-1-il)- butoxicarbonilanmino)pirr
3-((2.4- olidin-1-i1}-3-((2,4-
dioxotiazolidin-5- dioxotiazolidin-5-
ilideno)metil)benzoic ilideno)metil)benzoico
: Método 165
NHBoe
@
" on O on
122A1 | (R Z2)-5-((2-(3- 12,64 (brs, 1 H) 8,09 | 380 | (R Z)-terc-butil 1-(3-
aminopiperidin-1- {brs, 3 H) 7,92 (5, | H) ((2,4-dioxotiazolidin-5-
il)bifenil-3- 7,56-7,36 (m, 4 H) 7,36 - ihdeno)metil)bifenil-2-
il)metileno)tiazolidin | 7,16 (m, 4 H) 3,06 (brs, 1 il)piperidin-3-
a-2,4-diona H) 3,00 (brs, 1 H) 2,72 ilcarbamato
HN—O (d, 1 H) 2,35 (brs, 2 H) Método 166
o=, 2,05 (brs, 1 H) 1,58 (brs, N—®
»O,NHE 2 H) 1,32-1,15 (m, 1 H) o=

Ejemplo 123:

9 o]
NP Nb o HN
0"=<S S (o HpN=NH, 5T
i ‘
F ; F

(S, Z)-5-(2-(3-(3-aminopropilamino)pirrolidin-1-il}-5-

(trifluorometil)bencilideno)tiazolidina-2,4-diona clorhidrato:

Un matraz de fondo redondo de 25 mL se cargé con una barra de agitacion
(S, £)-5-(2-(3-(3-(1,3-dioxoisoindolin-2-il)propilamino)pirrolidin-1-il)-5-
(trifluorometil)bencilideno)tiazolidina-2,4-diona  (Método 70) (0,271 g, 0,50 mmol),
EtOH (2,488 ml}) e hidrazina (0,023 m], 0,75 mmol). La reaccion se agité a TA durante

magnética,

30 min y luego se filtré a través de un lecho de Celite. El filtrado se concentro al vacio y

se purificé mediante HPLC en fasc inversa (MeCN/agua) para proporcionar fracciones
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que se concentraron al vacio, se suspendieron en metanol (~ 5 mL) y HCI IN en éter
dietilico (~2 mL) y se concentraron al vacio para proporcionar (S,2)-5-(2-(3-(3-
aminopropilamino)pirrolidin-1-il)-5-(trifluorometil)

bencilideno)tiazolidina-2,4-diona clorhidrato (0,071 g, 29,3 %). 'H NMR (300 MHz,
DMSO-D6) & ppm 12,52 (s, 1 H) 9,49 (s, 1 H) 8,08 (brs, 2 H) 7,93 (s, 1 H) 7,67 (s, 1 H)
7,61 (d, 1 H) 7,08 (d, 1 H) 3,88 - 3,81 (m, 1 H) 3,53 - 3,33 (m, 4 H) 3,08 - 3,05 (m, 2 H)
2,92 -2,89 (m, 2 H) 2,33 -2,19 (m, 2 H) 2,04 - 1,96 (m, 2 H); m/z 415.

Los siguientes ejemplos se prepararon mediante el procedimiento del Ejemplo 123,
utilizando los materiales de partida apropiados. Los siguientes compuestos base
obtenidos después de la cromatografia pueden convertirse en su correspondiente sal

clorhidrato de forma similar a la que se describe en el Ejemplo 123.
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Ej. Compuesto "HNMR m/z MP
124 (8. 2)-5-(2-(3-(3- 12,59 (brs, 1 H) 9,30 377 | (8,2)-5-(2-(3-(3-(1,3-
aminopropilamino)pir | (brs, 1 H) 8,09 (s, 1 H) dioxoisoindolin-2-
rolidin-1-11)-3- 8,07 (brs, 1 H) 7,32 (1, 1 il)propilamino)pirrolidin-
metoxibencilideno)tia | H) 7,21 (d, 1 H) 7,08 (d, - 1-11)-3-
zolidina-2,4-diona I H) 3,87 (5,3 H) 3,46 — - metoxibencilideno)tiazoli
clorhidrato 3,44 (m, 1 H) 3,39 -3,25 dina-2,4-diona
o o . (m, 2 H) 3,17 - 2,99 (m,) Métocci)o 71 .
s . *14H)2,96-291 (m2H HN
TEID " 2,19 -2,10 (m, 2 H) s ol ”ﬁ@ o
o” 2,08-1,99 (m, 2 H) ¥ o
o
125 (S, Z2)-5-(2-(3-(3- 12,72 (brs, 1 H) 9,50 382 | (S 2)-5-(3-cloro-2-(3-(3-
aminopropilamino)pir | (brs, 1 H) 8,10 (brs, 2 H) (1,3-dioxoisoindolin-2-
rolidin-1-il)-3- 7,96 (s, | H) 7,60 (d, 1 il)propilamino)pirrolidin-
clorobencilideno)tiaz | H)} 7,46 — 7,39 (m 2 H) 1-
olidina-2,4-diona 3,95-3,91 (m, 1 H) 3,51 il)bencilideno)tiazolidina
clorhidrato —3,20 (m, 4 H) 2,99 - -2,4-diona
Uy ° 2,92 (m, 2 H) 2,44 - 2,38 Método 72
s 9 w0 (M2 H) 2,21 - 2,10 (m, W ° %
" 2 H)2,08-1,99 (m, 2 H) j& O--;NHsz
ci N o
o]
126 (2£)-5-(2-(3-(3- 12,40 (s, 1 H) 9,78 (s, 1 407 | (Z£)-5-(2-(3-(3-(1,3-

aminopropilamino)pir
rolidin-1-11)-4,5-
dimetoxibencilideno)t
1azolidina-2,4-diona

NH2
HNf
. &
HN
}-—S o
o 0

H) 7.92 (s, 1 H) 7,05 (s, 1
H) 6,85 (s, 1 H) 4,21 -
4,11 (m, 1 H)3,93 (s, 3
H) 3,83 (s, 3 H) 3,42 -
3,25 (m, 8 H) 2,45 (m, |
H) 2,20 (m, 1 H) 1,32 (m,
2 H)

dioxoisoindolin-2-
il)propilamino)pirrolidin-
1-11)-4,5-
dimetoxibencilideno)tiaz
olidina-2,4-diona

Método 73
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azin-1-
il]bencilideno}-1,3-

7,44 (m, 2 H) 7,26 - 7,17
(m, 2 H) 3,66 (m, 2 H)

127 (£)-5-(2-(4-(3- 12,64 (s, 1 HY 11,50 (s, 1 | 347 | (£)-5-(2-(4-(3-(0,3-
aminopropil)piperazi | 1) 8,27 (s, 1 H) 7,85 (s, ] dioxoisoindolin-2-
n-1- H) 7,49 (t,2 H) 7,24 (t, 2 il)propil)piperazin-1-
ibencilideno)tiazoli | H) 3,55 (d, 2 H) 3,32 - il)bencilideno)tiazolidina
dina-2,4-diona 3,16 (m,8H)2,93(d, 2 -2,4-diona
clorhidrato H) 2,18 - 2,07 (m, 2 H) Meétodo 74

HyN 0
1§ L
) -
0 N N
HN% 0 [Nj
o) HN}\S/\G
r

128 (Z)-3-amino-N-(1-(2- | 12,34 (s, 1 H) 8,46 (d, 1 421 | (£)-3-(1,3-
((2,4-dioxotiazolidin- | H) 7,86 (s, 3 H) 6,95 (s, 1 dioxoisoindolin-2-if)-N-
5-ilideno)metil)-4,5- | H) 6,63 (s, 1 H) 4,36 - (1-(2-((2,4-
dimetoxifenil)pirrolid | 4,26 (m, 1 H) 3,84 (s, 3 dioxotiazolidin-5-
in-3-il)propanamida | H) 3,72 (s, 3 H), 3,32 - ilideno)metil)-4,5-
clorhidrato 3,21 (m, 3 H)3,02-2,93 dimetoxifenil)pirrolidin-

NHz | (m, 3 H) 2,18 (dd, 2 H) 3-il)propanamida
o= | 1,86 @d 1 H) Método 75
NH
(S °¥S>
0 N N
- o~ °
HN NH
A Ol »
-0 o] N
o% 5 ©
129A | (57)-5-{2-[4-(3- 12,59 (s, 1 H) 7,94 (s, | 361 | (52)-(2-(4-(3-(1,3-
aminopropanoil)piper | H) 7,82 (s, 2 H) 7,51 - dioxoisoindolin-2-

il)propanoil)piperazin-1-
il)bencilideno)tiazolidina

tiazolidina-2 4-diona | 3,59 (m, 2 H) 3,08 - 2,97 -2.4-diona
clorhidrato (m, 2 H) 2,96 - 2,86 (m, Método 76
O ~NH2 | 4 H) 2,74 (m, 2 H) 0@
N o N
(] M
o CJ
# 0 N
HN%S e
o 0}’5
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129B | (R,£)-5-(2-(3-(3- 12,69 (brs, 1 H) 931395 | (R Z)-5-(3-cloro-2-(3-(3-
ammnopropilamino)pi | (brs, 1 H) 8,05 (s, 3 H) (1,3-dioxoisoindolin-2-
peridin-1-il)-3- 7,56 {d, 1 H) 7,49-7.41 i)propilamino)piperidin-
clorobencilideno)tiaz | (m, 1 H) 7,37 (t, 1 H) 1-
olidina-2,4-diona 3,76-3,65 (m, 3 H) 3,16 ihbencilideno)tiazolidina
vy ° (brs, 1 H) 3,04 (brs, 2 H) -2,4-diona
SUS 2,94-2,75 (m, 3 H) 2,33 Método 171
N | (brs, 1 H) 2,04-1,92 (m, 2 Iy °
g H) 1,78 (d, 1 H) 1,65 (m, " )L 0
1 H), 1,50 (m, 1 H) " g’\/\)ﬁ% s
Cl o .
129C | 5-(2-(3- 12,64 (brs, 1 H) 7,94 | 309 | 5-(2-(3-(1,3-
aminopropoxi)-5- (brs, 4 H) 7,11 (m, 2 H) dioxoisoindolin-2-
metoxibencilideno)tia | 6,93 (s, 1 H) 4,13 (m, 2 il)propoxi)-5-
zolidina-2,4-diona H) 3,77 (s, 3 H) 2,97 (in, metoxibencilideno)tiazoli
NH, |2 H)2,06 (m,2H) dina-2,4-diona
f Meétodo 148
L 9
HN 0™y 0
e /
° /0 0 o
y-s
0 0
Ejemplo 130:
Q
H Y
() )
0 N o) EtsN 0 N
Cl

70

70

(52)-5-[2-(4-acetilpiperazin-1-il)bencilideno]-1,3-tiazolidina-2,4-diona:

A una

mezcla de (57)-5-(2-piperazin-1-ilbencilideno)-1,3-tiazolidina-2,4-diona (Ejemplo 115) y

cloruro de acetilo (36,1 mg, 0,46 mmol) se agrego trietilamina (93 mg, 0,92 mmol) a

temperatura ambiente. L.a mezcla de reaccién se agitd a temperatura ambiente durante

toda la noche y luego se traté con NaHCO; acuoso saturado (~ 25 mL). Esta mezcla se

dejo agitar a temperatura ambiente durante 10 min y luego se extrajo con DCM (3 X 25

mL). El extracto organico combinado se secd sobre Na;SQ4 anhidro, se filtrd a través de
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un lecho de Celite y el filtrado se concentrd al vacio para proporcionar el producto que se

purificé mediantc HPLC en fase inversa (acetonitrilo:agua: 0,1 % TFA = 5 % a 70 %)

para proporcionar el compuesto del titulo como un sélido amarillo claro (40,0 mg, 35.4
%). '"H NMR (300 MHz, DMSO-D6) § ppm 12,58 (brs, 1 H) 7,94 (s, 1 H) 7,47 (d, 2 H)
7,30 - 7,07 (m, 2 H) 3,60 (brs, 4 H) 2,90 (brs, 2 H) 2,85 (brs, 2 H) 2,04 (s, 3 H); m/z 331.

Los siguientes ejemplos se prepararon mediante el procedimiento del Ejemplo 130,

utitizando los materiales de partida apropiados.

din-1-i1)-3-((2,4-
dioxotiazolidin-5-
ilideno)metil)fenil)ac
etamida

(d, 1 H) 6,96-6,94 (d, 1
H) 3,23 (m, 1 H) 3,00 (m,
4H)2.51 (s, 6 H) 2,15
(m, 1 H) 2,01 (s, 3 H)

Ej. Compuesto 'H NMR m/z MP
131A | N-(1-{2-[(£)-(2,4- 12,29 (brs, 1 H) 8,13 (d, 392 | (52)-5-[2-(3-
dioxo-1,3-tiazolidin- | 1 H) 7,85 (s, 1 H) 6,94 (s, aminopirrolidin-1-il)-4,5-
5-ilideno)metil]-4,5- | 1 H) 6,61 (s, 1 H) 4,27 dimetoxibencilideno]-
dimetoxifenil}pirroli | (d, 1 H) 3,83 (s, 3 H) 1,3-tiazolidina-2,4-diona
din-3-il)acetamida 3,72 (s,3 H)3,43-3,14 Ejemplo 118
o (m, 4 H) 2,94 (dd, 1 H) NHz
‘(NH 230 - 2,05 (m, 1 H) 1,82 (_S
<—S (s, 3 H) Q h
nad
Q N mo/
& G
HN _0
0 0o
P
131B | (£)-N-(4-(3- 9,86 (s, | H) 7,68 (s, L H) | 375 } (Z)-5-(5-amino-2-(3-
(dimetilamino)pirroli | 7,56 (s, 1 H) 7,49-7,47 (dimetilamino)pirrolidin-

1-
ilYbencilideno)tiazolidina
-2.4-diona

Ejemplo 151

Fﬁ\wﬁ 1,55 (m, 1 H) N
. G »!
N
o 3 /
S HN
O o N+ rS
Y ° NH,

Ejemplo 132:
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~ £
| HN e HN __/OH
o) N HCI a N
HN - HN
| e 0

(£)-5-(2-(3-(2-hidroxietilamino)pirrolidin-1-il)-4,5-dimetoxibencilideno)tiazolidina-2 ,4-
diona:
Una mezcla de (Z)-5-(2-(3-(2-(tere-butildimetilsililoxi)etilamino)pirrolidin-1-il)-
4,5-dimetoxabencilideno)tiazolidina-2,4-diona (Método 77) (120 mg, 0,24 mmol) en 3
mL de HCi 1,25 M en metanol se agitd a temperatura ambiente durante 30 min. La
mezcla luego se concentrd al vacio para proporcionar el producto que se purificod
| mediante HPLC en fase. inversa (acetonitrilo:agua: 0,1 % NH4OAc =5 % a 55 %) para
proporcionar el compuesto del titulo como un sélido amarillo (45,0 mg, 48.4 %). 'H
NMR (300 MHz, DMSOQ-D6) & ppm 7,40 (s, 1 H) 7,07 (s, 1 H) 6,57 (s, 1 H) 3,78 (5, 3 H)
3,70 (s, 3 H) 3,45 (m, 2 H) 3,27 - 3,15 (m, 4 1) 2,92 (m, 1 H) 2,59 (m, 2 H) 2,08 (m, 1 I9)
1,66 (m, 1 H);, m/z 394.

Los siguientes ejemplos se prepararon mediante el procedimiento del Ejemplo 132

utilizando los materiales de partida apropiados.
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D" 'NHZ

Cl

133 (R.7)-5-(3-cloro-2-(3- | 8,81 (brs, 2 H) 7,96 (s, 1 | 382 | (R 2)-5-(2-(3-(2(terc-
(2- H) 7,48 (d, 1 H) 7.40- butildimetilsililoxi)etilam
hidroxietilamino)pipe | 7,32 (m, 1 H) 7,31-7,25 ino)piperidin-1-il)-3-
ridin-1- (m, 1 H) 3,63-3,55 (m, 2 clorobencilideno)tiazolidi
ilYbencilideno)tiazoli | H) 3,46-3.38 (m, 2 H) na-2,4-diona
dina-2,4-diona 3,08 (brs, 2 H) 2,96 (d, 2 Meétodo 169

HN—¢° H) 2,75 (brs, 1 H) 2,20 Hn—”
R L (m, 1H) 1,72 (brs, 1 H) 0= L
N ﬂ"v"” 1,56 (brs, 1 H) 1,44 (brs, N ”’\/O;s(k
cl 1 H) cl

134 (R Z)-5-(3-cloro-2-(3- | 12,69 (brs, 1 H) 8.84 (R,Z)-5-(2-(3-(3-(terc-
(3- (brs, 1 H) 8,04 (s, 1 H) butildimetilsililoxi)propil
hidroxipropilamino)p | 7,56 (d, 1 I) 7,49-7,39 amino)piperidin-1-il)-3-
iperidin-1- (m, 1 H) 7,36 (t, 1 H) clorobencilideno)tiazolidi
iDbencilideno)tiazoli | 3,69 (dd, 2 H) 3,17 (brs, na-2,4-diona
dina-2,4-diona 2 H) 3,00 (brs, 2 H) 2,83 Mcétodo 170

H-° (brs, 1 H) 2,26 (brs, 1 H) N

o=y o 1,93-1,72 (m, 4 H) 1,66 o= L <
N om (brs, 1 H) 1,50 (brs, 1 H) My oS

Cl cl

Ejemplo 135
HN—?® ] }"' HN \
0 HOHNJ 05(5 “ OHN
57N _— D"'NH \NJ

(S, Z)-N-(1-(2-cloro-6-((2,4-dioxotiazolidin-5-ilideno)metil}fenil)pirrolidin-3-il)- 1 -metil-

1 H-imidazol-2-carboxamida:

A un vial de 50 mL cargado con una barra de agitacién magnética se agrego (S, Z)-

5-(2-(3-aminopirrolidin-1-il)-3-clorobencilideno)tiazolidina-2,4-diona

(75 mg, 023

mmol) (Ejemplo 86), 4cido 1-metil-1H-imidazol-2-carboxilico (87 mg, 0,69 mmol),
HATU (220 mg, 0,58 mmol) y diclorometano (5 mL). Luego se agregé base de Hunig
(0,202 mL, 1,16 mmol) y la mezcla se agité a TA durante 4 h. La reaccién luego se
diluyé con diclorometano y se lavo con agua. La mezcla se separ6 con un tubo separador
de fases y la fase orgéanica se evapord hasta secarse. El residuo se purificé mediante

cromatografia en fase inversa para proporcionar el compuesto del titulo como un sélido
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amarillo (21 mg, 21 %). "H NMR (400 MHz, DMSO-dy) 6 ppm 7,89 (s, 1 H) 7,51 (dd, 1
H) 7,41 (dd, 1 H) 7,18 — 7,27 (m, 2 H) 7,01 (s, | H) 4,67 — 4,77 (m, 1 H) 4,00 (s, 3 H)
3,63-3,75(m,2 H)3,47-3,54 (m, 1 H) 3,36 - 3,47 (m, 1 H) 2,39 - 2,51 (m, 1 H) 2,14
(dd, 1 H); m/z 432.

Los siguientes ejemplos se prepararon mediante el procedimiento del Ejemplo 135

utilizando los materiales de partida apropiados.
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136 (S, 2)-N-(1-(2-cloro- | 7,89 (s, 1 H) 7,52 (dd, 1| 396 | (S 2)-5-(2-(3-
6-((2,4- H) 7,41 (dd, 1 H) 7,25 (t, aminopirrolidin-1-i1)-3-
dioxotiazolidin-5- 1 H) 4,58 — 4,67 (m, 1| H) clorobencilideno)tiazolidi
ilideno)metil)fenil)pir | 3,93 (s, 2 H) 3,65 (dd, 1 na-2,4-diona
rolidin-3-il)-2- H) 3,36 — 3,46 (m, 5 H) Ejemplo 86
metoxiacetamida 3,13 (dd, 1 H) 2,38 (dd, 1 H_©

H) 2,01 -2,13 (m, 1 H) o=

o= O}“/

o cl

o y acido
2-metoxiacético

o) 00—
HO>‘/
137 (S 2)-N-(1-2-cloro- | 7,93 (s, 1 H) 7,61 (d, 1| 432 [ (S72)-5-(2-(3-
6-((2,4- H) 7,52 (dd, 1 H) 7,42 aminopirrolidin-1-11)-3-
dioxotiazolidin-5- (dd, 1 H) 7,25 (t, 1 H) clorobencilideno)tiazolidi
ilideno)meti)fenil)pir | 6,73 (d, 1 H) 4,73 — 4,83 na-2,4-diona
rolidin-3-ih)-1-metil- | (m, 1 H) 3,52 — 3,99 (m, Ejemplo 86
1H-pirazol-3- 3 H) 3,71 (dd, 1 H) 3,38 H .0
carboxamida — 3,50 (m, 2 H) 3,23 (dd, 0=<s
e g 1 H) 2,38 - 2,50 (m, 1 H) D-*"NHQ
N Qm\ 2,09 2,21 (m, 1 H) )

. y &cido
1-metil-1H-pirazol-3-
carboxilico

0
I
o' NN
138 (S.Z)-N-(1-(2-cloro- {7,93 (s, 1 H) 7,52 (dd, 1 | 424 | (5 2Z)-5-(2-(3-

6-((2,4-
dioxotiazolidin-5-
ilideno)metil)fenilypir
rolidin-3-il)-2-
ureidoacetamida

o
N

=K —
A

H) 7,41 (dd, 1 H) 7,25 (1,
1 H) 4,53 (ddd, | H) 3,83
— 3,92 (m, 2 H) 3,65 -
3,70 (m, 1 H) 3,42 - 3,49
(m, 1 H) 3,35 — 3,42 (m,
1 H) 3,07 (dd, 1 H) 2,37
(dt, 1 H) 1,98 — 2,10 (m,
I H)

aminopirrolidin-1-il)-3-
clorobencilideno)tiazolidi
na-2,4-diona

Ejemplo 86

H
0 N
Cl .

y acido
2-ureidoacético
o NH,

v

HO

101




103251

6-((2,4-
dioxotiazolidin-5-
ilideno)metil)fenil)pir
rolidin-3-il)-2-
(piridin-4-
il)acetamida

cl

1 H) 7,53 (dd, 1 H) 7.41
(dd, 3 H) 7,25 (t, 1 H)
4,53 (1, 1 H) 3,64 — 3,71
(m, 3 H) 3,39 — 3,48 (m,
2 H) 3,07 (dd, 1 H) 2,32
— 2,44 (m, 1 H) 2,03 (dd,
1 H)

139 | (S,2)-N-(1-2-cloro- | 8,44 (br. S., 2 H) 8,02 (5, | 443 | (S 2)-5-2-03-
6-((2,4- t H) 7.83 d, 1 H) 7,50 aminopirrolidin-1-i)-3-
dioxotiazolidin-5- (dd, 1 H) 7,34 — 7,46 (m, clorobencilideno)tiazolidi
ilideno)metil)fenil)pir | 3 H) 7,25 (t, 1 H) 4,51 (t, na-2,4-diona
rolidin-3-i1)-2- 1 H) 3,60 — 3,69 (m, 3 H) Ejemplo 86
(piridin-3- 3,37 - 3,48 (m, 2 H) 3,08 N0
il)acetamida (dd, 1 H) 2,31 — 2,43 (m, o=
Wt ) 1 H) 2,03 (dd, 1 H) ® I Dunm,
T&(D")\b cl
o = y acido
Z-O(piridin-3-il)acético
MO
7\
140 | (S.2)-N-(1-(2-cloro- | 8,47 (br. S., 1 H) 7,98 (s, | 443 | (S 2)-5-(2-(3-

aminopirrolidin-1-il)-3-
clorobencilideno)tiazolidi
na-2,4-diona

Ejemplo 86
n o
857 ™
N/ "NH,
cl
y acido

2-(piridin-4-il)acético
N

a
Q ——

HO
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141 (S, 2)-N-(1-(2-cloro- | 8,17 (s, l H) 8,07 (s, } H) | 432 | (5,£)-5-(2-(3-
6-((2,4- 7,94 (s, 1 H) 7,47 (ddd, 2 aminopirrolidin-1-il)-3-
dioxotiazolidin-5- H) 7,27 (t, 1 H) 4,67 — clorobencilideno)tiazolidt
ilideno)metil)fenil)pir | 4,78 (m, 1 H) 3,89 — 3,97 na-2,4-diona
rolidin-3-il)-1-metil- | (m, 3 H) 3,73 (dd, 1 H) Ejemplo 86
1H-pirazol-4- 3,44 (1, 2 H) 3,19 (dd, 1 0.0
carboxamida H) 2,42 (dd, 1 H) 2,14 o=
57 %
D (dd, 1 H) D..f.NHZ
o=< % =
57 4 '}: Cl
%D ”)\C\ y 4cido
¢ 1-metil-1H-pirazol-4-
carboxilico
o N\
142 (S, 2)-N-(1-(2-cloro- | 791 (s, | H) 7,56 (dd, 1 | 483 | (S4)-5-(2-(3-
6-((2,4- H) 7,43 (dd, 1 H) 7,27 (t, aminopirrolidin- 1-i})-3-
dioxotiazolidin-5- 1 H) 4,62 (t, 1 H) 3,67 - clorobencilideno)tiazolidi
ilideno)metil)fenil)pir | 3,78 (m, 2 H) 3,41 — 3,48 na-2,4-diona
rolidin-3-il)-2- {m, 2 H) 3,19 — 3,22 (m, Ejemplo 86
(oxidotiomorfolin-4- | 2 H) 3,10 -3,17 (m, 5 H) H_,°
il)acetamida 2,92 -2.98 (m, 2 H) 2,81 0‘”'43 "
o & |- 2,8 (m, 1 H) 2,37 - D,
o;‘\z C ' o)\_/{‘) 2,48 (m, 1 H) 2,02 - 2,13 )
(i (m, 1 H) y 4cido
cl (1-oxidotiomorfolin-4-il)
acético
¢
0§
HO
143 (S, Z2)-N-(1-(2-cloro- | 7,18 (s, L H) 6,70 (dd, 1 | 473 | (S 2)-5-(2-(3-

6-((2,4-
dioxotiazolidin-5-
ilideno)metil)fenil)pir
rolidin-3-11)-4-
sulfamoilbutanamida

L3

o
o= o
P
Y
=
o
o W

G
Y

H) 6,62 (dd, 1 H) 6,45 (t,
I H) 3,71 (s, 1 H) 2,84
(dd, 1 H) 2,56 — 2,66 (m,
2 H) 2,29 - 2,36 (m, 2 H)
2,26 (dd, 1 M) 1,64 (1, 2
H) 1,57 (d, 1 H) 1,25 —
1,37 (m, 2 H) 1,20 (4, 1
H)

aminopirrolidin-1-11)-3-
clorobencilideno)tiazolidi
na-2 4-dicna
Ejemplo 86

H

H_ o
o<
87 S
Gl
y acido

4-sulfamoilbutanoico

Q

=0

S
o\

HH2
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144 (5. 2)-N1-(1-(2-cloro- | 8,01 (s, 1 H) 7,50 (d, 1| 451 | (S,2)-5-(2-(3-
6-((2,4- H)7.44 (d, 1 H) 7,26 (1, 1 aminopirrolidin-1-il)-3-
dioxotiazolidin-5- H) 4,47 — 4,58 (m, 1 H) clorobencilideno)tiazolidi
ilideno)metil)fenil)pir | 3,62 (t, | H) 3,42 (t, 2 H) na-2,4-diona
rolidin-3-il)-N4,N4- 3,02-3,15(m, 4 H) 2,92 Ejemplo 86
dimetilsuccinamida (s, 3 H) 2,67 (d, 2 H) N0
2,56 (t, 2 H) 2,36 (dd, 1 o= o
- M\ [ H)2,02 (dd, 1 H) N_"INH,
A J ]
D..." o
N y acido
4-(dimetilamino)-4-
oxobutanoico
\N-—..
o
145 (8, 2)-N-(1-(2-cloro- | 7,07 (s, 1 H) 6,69 — 6,74 | 409 | (S Z)-5-(2-(3-
6-((2,4- (m, 1 H) 6,59 (dd, 1 H) aminopirrolidin-1-il)-3-
dioxotiazolidin-5- 6,43 (t, 1 H) 3,76 (br. S., clorobencilideno)tiazolidi
ilideno)metil)fenil)pir | 1 H) 2,85 -2,94 (m, 2 H) na-2,4-diona
rolidin-3-il)-2- 2,84 (d, 1 H) 2,36 (br. S, Ejemplo 86
(dimetilamino)acetam | 1 H) 2,29 (dd, 2 H) 1,52 N0
ida — 1,64 (m, 7 H) 1,18 o= A
1,28 (m, 1 H) i Dnn,
, S
o N Cl
N D,}‘/ y acido
2-(dimetilamino) acético
HO
146 | (S2)-N-(1-(2-cloro- [ 7,95 (s, 1 H) 7,52 (dd, 1| 391 | (S, 2)-5-(2-(3-
6-((2,4- H) 7,42 (dd, 1 H) 7,26 (1, aminopirrolidin-1-il}-3-
dioxotiazolidin-5- 1 H) 4,50 (ddd, 1 H) 3,68 clorobencilideno}tiazolidi
ilideno)ymetil)fenil)pir | — 3,78 (m, 1 H) 3,64 (dd, na-2,4-diona
rolidin-3-i1)-2- 1 H) 3,44 -3,50(m, 1 H) Ejemplo 86
clanoacetamida 3,40(t, 1 H)3,22(q, 1 H) N0
3,09 (dd, 1 H) 2,39 (dt, 1 0=(S N
< )\/ H) 2,03 (d, 1 H) D,
57
[ D s
. y acido
2-cianoacético
N
HO
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147 (S, Z)-2-acetamido-N- | 7,89 (s, | H) 7,54 (dd, 1 | 423 | (S 2)-5-(2-(3-
(1-(2-cloro-6-((2,4- H) 7,39 (dd, 1 H) 7,24 (1, aminopirrolidin-1-il)-3-
dioxotiazohdin-5- 1 H) 4,49 — 4,60 (m, 1 H) clorobencilideno)tiazolidi
ilideno)metil)fenil)pir | 3,86 — 3,98 (m, 1 H) 3,65 na-2,4-diona
rolidin-3-il)acetamida | (dd, 1 H) 3,36 — 3,48 (m, Ejemplo 86

2 H)3,17-3,25 (m, 1 H) ﬂ(ﬂ o
g . o | 3,07-3,16 (m, 1 H) 2,31 0= A
<X Q...ANV—{ Z243 (m, 1 H) 1,96 — D,
" 2,09 (m, 4 H) o
) y acido
2-acetamidoacético
3
HO
Ejemplo 148:
o]
o HN
HN
0= SN Q
ST N
H N7~
N NH, /Y —_— H
o Cl
o

(R, Z)-5-(3-cloro-2-(3-(dipropilamino)piperidin-1-il)bencilideno)tiazolidina-2,4-diona:

Una mezcla de (R,Z)-5-(2-(3-aminopiperidin-1-il)-3-clorobencilideno)tiazolidina-2,4-
diona (122D) (100 mg, 0,27 mmol) y propionaldehido (20,17 mg, 0,35 mmol) en CH;Cl
(15 mL) se agitd a 50°C durante 20 min. antes de agregarse triacetoxiborohidruro de
sodio (170 mg, 0,80 mmol). La mezcla luego se agité a 50°C durante 4 h. antes de
agregarse K,COs saturado acuoso (~ 50 mL) a la mezcla. Esta solucion se vertié en un
embudo de separacion y se extrajo con CHCls/isopropanol (5/1) (2 x 50 mL). El extracto
orgéanico combinado se secd sobre Na;SO4 anhidro, se filtré y se concentré al vacio para
proporcionar el producto. Esto se purifico con Gilson (0,1% TFA en agua:0,1% TFA en
CAN = 30% a 80%; absorcion UV a 322) para proporcionar el compuesto del titulo como
un sélido amarillo (94 mg, 77 %). "H NMR (400 MHz, DMSO-ds) & ppm 7,96 (s, 1 H)
748 (d, 1 H) 7,41-7,34 (m, 1 H) 7,29 (t, 1 H) 3,67-3,58 (m, 2 H) 3,44-3,37 (m, 2 H) 3,03-
2,78 (m, 5 H) 2,21 (brs, 1 H), 1,79 (d, 1 H) 1,61 (d, 6 H) 0,84-0,79 (m, 6 H). m/z 422.

Los siguientes ejemplos se prepararon mediante el procedimiento del 148, utilizando los
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materiales de partida apropiados.

metoxibencilideno)tia
zohdina-2 4-diona

TN

Q Q
HN

0

e} 0

4,17 (m, 2H), 3,65 (m,
4H), 3,05 (m, 2H), 2,14
(m, 2H), 1,22 (m, GH)

149 (R, Z)-5-(3-cloro-2-(3- | 12,65 (brs, 1 H) 9,35 433 | (R 2)-5-(2-(3-
(3,3.3- (brs, 1H) 8,05 (s, 1 H) aminopiperidin-1-il}-3-
trifluoropropilamino) | 7,56 (d, 1 H) 7,44 (brs, 1 clorobencilideno)tiazolidi
piperidin-1- H) 7,37 (1, 1 H) 3,75-3,63 na-2,4-diona clorhidrato
i)bencilideno)tiazoli | (m, 2 H) 3,53-3,45 (m, 2 Ejemplo 122D
dina-2,4-diona H) 3,23 (m, 1 H) 2,85- HN
2,65 (m, 4 H) 2,30 (brs, 1 o=<S §
b H) 1,85-1.76 (m, 1 H) Q
s Q F_ | 1,67 (brs, 1 H) 1,49 (brs, NH,
N | H) c
cl Y
3,3,3-trifluoropropanal
F H
E
F O
150 5-(2-(3- 12,65 (s, 1H), 8,91 (s, br, | 351 | 5-(2-(3-aminopropoxi)-5-
(isopropilamino)prop | 2H), 7,91 (s, 1H), 7,10 metoxibencilideno)tiazol
0x1)-5- (m, 2H), 7,85 (s, 1H), dina-2.4-diona

clorhidrato
Ejemplo 129C

Acetona

Ejemplo 151:
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(Z)-5-(5-amino-2-(3-(dimetilamino)pirrolidin-1-il)bencilideno)tiazolidina-2 4-diona

A una mezcla de (2)-5-(2-(3-(dimetilamino)pirrolidin-[-il)-5-
nitrobencilideno)tiazolidina-2,4-diona (100 mg, 0,28 mmol) (Método 149) y virutas de
hierro (154 me, 2,76 mmol) en MeOH (10 mL) se agregaron 5 gotas de HC] conc. y 5
gotas de agua. La mezcla se agité a 80°C durante 1hr. La mezcla se cargé en gel de silice,
se purificd con ISCO (100% de acetato de etilo a metanol/acetato de etilo = 50%) para
proporcionar un solido rojo que se purificé nuevamente con  Gilson
(acetonitrilo:agua:0,1% TFA = 0% a 50% durante 7min) para proporcionar un sélido
amarillo como (Z)-5-(5-amino-2-(3-(dimetilamino)pirrolidin-1-il)bencilideno)tiazolidina-
2,4-diona (51,0 mg, 38,6 %). 'H NMR (400 MHz, DMS0-d6) d ppm 12,55 (brs, 1 H),
11,32 (brs, 1 H), 10,30 (brs, 2 H), 7,80 (s, 1 H), 7,42 (mn, 2 H), 7,19 (m, 1 H), 3,95 (m, 1
H), 3,39-3,27 (m, 4 H), 2,78 (s, 6 H), 2,30-2,10 (m, 2 H); m/z 333.

Los siguientes intermediarios se prepararon mediante el procedimiento del Ejemplo 151

utilizando los materiales de partida apropiados.

"

Ej Compuesto 'H NMR m/z MP
152 (Z)-5-(2-amino-4,5- | 12,45 (brs, 1 H) 7,87 (s, | 280 | (£)-5-(4,5-dimetoxi-2-
dimetoxibencilideno)t | 1 H) 6,80 (s, 1 H) 6,79 nitrobencilideno)tiazolidi
iazolidina-2,4-diona | (s, | H) 3,78 (s, 3 H) na-2,4-diona
HN—" 3,73 (s, 3 H) Método 150
Of(S g HN 0
NH, O’(S Sy
- NO,
0
O ™o
O\

Seccion de métodos:
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/ 0
O HD"’N\ s O"’N/
N
!

Br Br

Método 1:
(S)-3-bromo-2-(3-(dimetilamino)pirrolidin-1-il)benzaldehido:

Un matraz de fondo redondo de S0 mL se cargd con una barra de agitacion 0
magnética, 3-bromo-2-fluorobenzaldehido (0,555 g, 2,73 mmol), (S)-N,N-
dimetilpirrolidin-3-amina (0,312 g, 2,73 mmol), DMSO (5,47 ml) y catbonato de potasio
(0,378 g, 2,73 mmol). La mezcla se calento hasta alcanzar 85°C durante toda la noche con
agitacion. La reaccién se dejo enfriar hasta alcanzar la temperatura ambiente, se diluyd
con agua y se extrajo y se colocd en cloruro de metileno. El extracto orgénico combinado
se seco con MgSOy, se filtro y se concentrd al vacio para proporcionar el producto que se
purifico mediante cromatografia en gel de silice (40 g) utilizando acetato de etilo / MeOH
(10 : 1) como eluyente para proporcionar (8)-3-bromo-2-(3-(dimetilamino)pirrolidin-1-
il)benzaldehido (0,369 g, 45,4 %).

Los siguientes intermediarios se prepararon mediante el procedimiento del Método 1, ‘.

utilizando los materiales de partida apropiados.
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Meétodo Compuesto "H NMR m/z MP
2 2-((38,5R)-3,5- 287 | 2-fluoro-5-
dimetilpiperazin-1-il)- (trifluorometil}benzaldeh
5- ido
(trifluorometil)benzald Ox
chido F
Os H\NH F
N Pl
F y
F (2R,65)-2,6-
F . o .
dimetilpiperazina
NH
N
3 2-((3S.5R)-3,5- 249 | 2-fluoro-3-
dimetilpiperazin-1-il)- metoxibenzaldchido
3-metoxibenzaldehido Ox
F
o L,
N\/k o~
y
o~ (2R,65)-2,6-
dimetilpiperazina
NH
N
4 (5)-2-(3- 249 | 2-fluoro-3-
{dimctilamino)pirrolidi metoxibenzaldehido
n-1-il)-3- Ox,
metoxibenzaldehido F
O\
Do /
N o
\
y
o~ (38)-N. N-

dimetilpirrolidin-3-amina

109




3-cloro-2-((35,5R)-3,5- 254 | 3-cloro-2-
dimetilpiperazin-1- fluorobenzaldehido
il)benzaldehido Ox
F
o L.
N cl
Y
Cl (2R,65)-2.6-
dimetilpiperazina
NH
N
(5)-3-cloro-2-(3- 253 | 3-cloro-2-
(dimetilamino)pirrolidi ' fluorobenzaldehido
n-1-il)benzaldehido - Ox
i D F
,’N
N \
Cl
Cl Y
(38)-N,N-
dimetilpirrolidin-3-amina
A
:N_
]
H
(R)-2-(3- 279 | 2-fluoro-4,5-
(dimetilamino)pirrolidi dimetoxibenzaldehido
n-1-i1)-4,5- C|> F
dimetoxibenzaldehido
\
N— O/
/ ; e
) !
(3R)-N.N-
dimetilpirrolidin-3-amina
O/
N—
0

[w

N
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8 (S)-2-(3- 279 | 2-fluoro-4,5-
(dimetilamino)pirrolidi dimetoxibenzaldehido
n-1-il)-4,5- ? F
dimetoxibenzaldehido
\
_\\N-‘_- O/
{0 O
2! /
(3S)-N.N-
dimetilpirrolidin-3-amina
o
0 N
P :
.
H
9 2-(4- 280 | 2-fluoro-4,5-
(hidroximetil)piperidin- dimetoxibenzaldehido
1-il)-4,5- ? F
dimetoxibenzaldehido
HO o~
O
y
N piperidin-4-ilmetanol
o HO
" 87
10 2-(4-hidroxipiperidin- 266 | 2-fluoro-4,5-
1-1])-4,5- dimetoxibenzaldehido
dimetoxibenzaldehido ? E
OH
[ j\ /
N o ©
o~ y d
o~ piperidin-4-ol
O OH
-
N

111



103251

| 11 2-(3- 249 | 2-fluoro-5-
| (dimetilamino)pirrolidi metoxibenzaldehido
n-1-il)-5- F
metoxibenzaldehido o7
\
N—
| [ j O
| N y
1 o N, N-dimetilpirrolidin-3-
amina
\
_0 | N—
N
12 2-(4- 263 | 2-fluoro-5-
(dimetilamine)piperidi metoxibenzaldehido
n-1-il)-5- F
| metoxibenzaldehido o”
| N~
N
O =
N y
o” N,N—dimetilpiperidin—4-
amina
SN
~ O
N
13 2-(3-hidroxipirrolidin- 253 | 2-fluoro-4,5-

1-i1)-4,5-

dimetoxibenzaldehido
CH

»

N

dimetoxibenzaldehido
O F
| :
O/
/O
y
pirrolidin-3-ol

OH
N
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14 4,5-dimetoxi-2- 236 | 2-fluoro-4,5-
(pirrolidin-1- dimetoxibenzaldehido
il)benzaldehido OI F

N

O/
o
0 0
o~ y
o pirrolidina
~ i
N

15 2-((2- . 207 | 2-fluorobenzaldehido
(dimetilamino)etil)(met F
ihamino)benzaldehido Of\@

|
N .
I y
N N, N N-trimetiletano-1,2-
diamina
o 1
N\
J

16 2-(3- 219 | 2-fluorobenzaldehido
(dimetilamino)pirrolidi F
n-1-ilYbenzaldehido 0/\@

\
N—
y
[NS N, N-dimetilpirrolidin-3-
amina
= \[ j \
o) | N—
N

17 2-(4- 233 | 2-fluorobenzaldehido
{dimetilamino)piperidi F
n-1-if)benzaldehido O/x\@

S
N
y
N, N-dimetilpiperidin-4-
N amina
) g
N
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18 2-(4- 233 l 2-fluorobenzaldehido
isopropilpiperazin-1- | F
i)benzaldehido . Of\@
N Y
[ Nj 1-isopropilpiperazina
cr“@ ; EN]
N
. H
19 2-((2- 267 |i2-fluoro-4,5-
(dimetilamino)etil)(met 1dimetoxibenzaldehido
il)amino)-4,5- QF
dimetoxibenzaldehido
|
o7 iN,MN—lrimetiletano- 1,2-
‘diamina
o . |
Pre, . j N
' ~ N
20 2-(3- 279 | 2-fluoro-4,5-
(dimetilamino)pirrolidi 'dimetoxibenzaldehido
n-1-il)-4,5- OI F
dimetoxibenzaldehido
! o~
.0
iy
N N-dimetilpirrolidin-3-
\amina
; \
é ;N'“
N




103251

21 2-(4- 293 | 2-fluoro-4,5-
isopropilpiperazin-1- dimetoxibenzaldehido
i1)-4,5- o F
dimetoxibenzaldehido

\N( -

) ;

N y
1-isopropilpiperazina

O/
o~ N

6 ()
N
H

22 2-(4- 293 | 2-fluoro-4,5-
{dimetilamino)piperidi dimetoxibenzaldehido
n-1-il)-4,5- <|J F
dimetoxibenzaldehido

N
o~
_0
N ¥y
/ N, N-dimetilpiperidin-4-
O amina
O/ \N/
~ ®
N
23 terc-butil  4-(2-formil- 359 | 2-fluoro-5-
4- (trifluorometil)benzaldch
(trifluorometil)fenil)pip ido
erazina- I -carboxilato Ox
0
F
OsH (\NJL o
NS K F
T
FaC y
terc-butil piperazina-1-
carboxilato
o
N N
/ot
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24 2-(3- 264 | 2-fluoro-5-
(dimetilamino)pirrolidi nitrobenzaldehido
n-1-il)-5- OxH
nitrobenzaldehido F

NMe;
O.__H |
N 1OzN
Y
N N-dimetilpirrolidin-3-
05N .amina
\
N—
N

25 4-(3- 262 |:4-fluoro-3-
(dimetilamino)pirrolidi formilbenzamida
n-1-il)-3- Oy, -H
formilbenzamida F

NMEg
Oy H (5
10
N
HZNW(é/ NH2
& Y
N N-dimetilpirrolidin-3-
amina
\
N—
N

26 terc-butil 4-(2- 291 | 2-fluorobenzaldehido
formilfenil)piperazina- N
1-carboxilato o7

DS
N y
[ j terc-butil piperazina-1-
N carboxilato
Q
O___




&
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79 terc-butil {(35)-1-(2- 326 | 3-cloro-2-
cloro-6- fluorobenzaldehido
formilfenil)pirrolidin- Ox
3-il]carbamato F
o~
gora :
N “INH y
terc-butil (35)-pirrolidin-
cl 3-ilcarbamato
0~
0
NO “'INH
80 terc-butil4-[2-formil-4- 359 | 2-fluoro-5-
(trifluorometil)fenil]pip (trifluorometil)benzaldeh
erazina-1-carboxilato ido
0 Ox
O NJLO
F
N N
F F
Fl FrL
}i’
terc-butil piperazina-1-
carboxilato
X
N @]
LK
81 terc-butil{(3.5)-1-|2- 359 | 2-fluoro-5-
formil-4- (trifluorometil)benzaldeh
(trifluorometil)fenil]pir ido
rolidin-3-11} carbamato Ox
9
= F
}bNOWNHBOC
F
i F
F E F
Y

terc-butil (35)-pirrolidin-
3-ilcarbamato

D
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82 terc-butil 4-(3- 292 { 2-fluoronicotinaldehido
formilpiridin-2- Ox
i)piperazina-1- F
carboxilato ~ |
o 2 -N
O\ (\NJLO ¥y o '
N \) #\ terc-butil piperazina-1-
3 carboxilato
N i
ONTTo
'N\) #\
83 terc-butil [(3.5)-1-(2- 322 | 2-fluoro-3-
formil-6- metoxibenzaldehido
metoxifenil)pirrolidin- Ox
3-ilJcarbamato F
o ¥
O o o~
ID INH y
terc-butil (3.5)-pirrolidin-
o~ 3-ilcarbamato
o~
o
84 terc-butil 4-(2-formil- 321 | 2-fluoro-3-
6- metoxibenzaldehido
metoxifenil)piperazina- Ox
I-carboxilato 5 F
Osy (\NJL\OJ< o
N y
> terc-bu.til piperazina-1-
carboxilato

0
,/\NJ\O

I =
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85 terc-butil 4-(2-cloro-6- 326 | 3-cloro-2-
formilfenil)piperazina- fluorobenzaldehido
1-carboxilato Ox

O
F
O\ (\N)I\Ok
N ol
y
c terc-butil piperazina-1-
carboxilato
O
NJ\O
N\/‘ #\
86 terc-butil (1-(2-formil- 365 | 2-fluoro-4,5-
4.5- dimetoxibenzaldehido
dimetoxifenil)pirrolidin (I) F
-3-il)metilcarbamato
0
>—o>4 o~
NH
o -
N y -
P terc-butil (pirrolidin-3-
0/\©\ ilmetil)carbamato
g 0
) e
({NH .
N
87 {R)-terc-butil 1-(2- 351 | 2-fluoro-4,5-

formil-4,5-
dimetoxitenil)pirrolidin
-3-ilcarbamato

(%N{%

N

O/
O/

12N

dimetoxibenzaldehido

}?
terc-butil (3R)-pirrolidin-
3-ilcarbamato

HN~<:)74

N
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88 (S)-terc-butil 1-(2- 351 | 2-fluoro-4,5-
formil-4,5- dimetoxibenzaldehido
dimetoxifenil)pirrolidin CI) F
-3-ilcarbamato

H\N—<o7< o~
\ O
y
o terc-butil (3S5)-pirrolidin-
o~ 3-ilcarbamato
O~ Q yL
>0

89 terc-butil 4-(2- 305 | 2-fluorobenzaldehido
formilfenil)-1,4- F
diazepan-1-carboxilato OA@

q M
Mo
N Y
O ferc-butil 1,4-diazepan-1-
N carboxilato
o’\@ 0 >L
>~o
C
)
90 terc-butil 1-(2-formil- 351 | 2-fluoro-4,5-
4,5- dimetoxibenzaldehido
dimetoxifenil)pirrolidin CI) F
-3-ilcarbamato
O
HN—( o
SHay
N o~
/ y
0 terc-butil pirrolidin-3-
o~ ilcarbamato
0
-0 HN—~¢(
N
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91 (R)-terc-butil (1-(2- 339 | 3-cloro-2- Y
cloro-6- fluorobenzaldchido

formilfenil)pirrolidin- Ox
3-il)metilcarbamato E
0 Cl
o)
o T y N
D o/ (S)-terc-butil pirrolidin-
3-ilmetilcarbamato
0
cl
Ok
HN- H
92 (S)-terc-butil (1-(2- 339 | 3-cloro-2-
cloro-6- fluorobenzaldehido
formilfenil)pirrolidin- Ox
3-il)metilcarbamato E
Ox o]
N Cl
gj[@v S ,
cl (R)-terc-butil pirrolidin-
3-ilmetilcarbamato
N>
HD" \g
93 (R)-terc-butil 1-(2- 339 | 3-cloro-2-
cloro-6- fluorobenzaldehido
formilfenil)piperidin-3- Ox-H
ilcarbamato F
T
N Cl
& NHBoc y
Cl

(R)-terc-butil  piperidin-
3-ilcarbamato

(TNHBOC

N
H
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®

94 (R)-terc-butil 1-(2- 335 | 2-fluoro-3-
formil-6- metoxibenzaldehido
metoxifenil)piperidin- Ox-H
3-ilcarbamato F
BUS!

-~
N NHBoc y o
o~ (R)-terc-butil  piperidin-
3-ilcarbamato
(j,NHBoc
N
H

95 (R)-terc-butil 1-(2- 385 | 3-bromo-2-
bromo-6- fluorobenzaldehido
formilfenil)piperidin-3- OxH
ilcarbamato F
T
&N NHBoc y Br

Br (R)-terc-butil  piperidin-
3-ilcarbamato
UNHBOC
N
H

96 (R)-terc-butil 1-(2- 325 | 3-cloro-2-
cloro-6- fluorobenzaldehido
formilfenil)pirrolidin- O
3-ilcarbamato E
O.__H

D*NHBOC cl
Y
Cl {(R)-terc-butil pirrolidin-
3-ilcarbamato
NHBoc
CS
H
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97 (S)-terc-butil 1-(2- 371 | 3-bromo-2-
bromo-6- fluorobenzaldehido
formilfenil)pirrolidin- OxH
3-ilcarbamato £
O.__H
I\D"'NHBOC Br
y
Br (S)-terc-butil  pirrolidin-
3-ilcarbamato
NHBoc
-
H
98 (R)-terc-butil 1-(2- 349 | 3-etoxi-2-
etoxi-6- fluorobenzaldehido
formilfenil)pipertdin-3- Método 172
ilcarbamato Ox-H
} Q F
N NHBoc
0
o™ L
y
(R)-terc-butil  pipendin-
3-ilcarbamato
gNHBOC
N
H
99 (R)-terc-butil 1-(2- 377 | 2-fluoro-3-
formil-6- isobutoxibenzaldehido
isobutoxifenil)piperidin Método 173

-3-ilcarbamato

YO
&N NHBoc
OH/

&
K[/

y
(R)-terc-butil  piperidin-
3-ilcarbamato

(j’NHBOC
N
H
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100 (R)-terc-butil 1-(2- 417 | 3-(ciclohexilmetoxi)-2-
(ciclohexilmetoxi)-6- fluorobenzaldehido
formilfenil)piperidin-3- Método 174

O

¥
{R)-terc-butil  piperidin-
3-ilcarbamato

UNHBOC

ilcarbamato Ox-H

PUDH F

&N NHBoc 0
OKO

N
H
101 (R)-terc-butil 1-(2- 403 | 3-(ciclohexiloxi)-2-
(ciclohexiloxi)-6- fluorobenzaldehido
formilfenil)piperidin-3- Método 175
ilcarbamato CHO

y
(R)-terc-butil  pipenidin-
3-ilcarbamato

e L0
O ==

N
H
102 (£)-terc-butil-1-(2- 354 | 3-cloro-2-
cloro-6-formilfenil)-4- fluorobenzaldehido
hidroxipiperidin-3- Oy -H
ilcarbamato E

0 H O:OH
&N NHBoc Cl
Yy
Cl (£)-terc-butil-4-
hidroxipiperidin-3-
ilcarbamato

Método 189

CH
; NHBoc
w (Y
N
_H
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103 | terc-butil 4-(2-cloro-6- | 10,49 (s, 1 H), 7,75 (d, | 339 | 3-cloro-2- ’
formilfenil)-1,4- 1 H), 7.63 (d, 1 H), fluorobenzaldehido
diazepan-1-carboxitato | 7,25 (t, 1 H), 3,37 (brs, O H
Q 4 H), 1,88 (brs, 2 H) F
}__O 2 2 2 ?
1,53 (s, 9 H)
oL °'
O °N Y . .
. terc-butil 1,4-diazepan-1-
H’K© carboxilato
ol
0
ol
9,
H
104 (S)-2-(3- 249 | 2-fluoro-5-
(dimetilamino)pirrolidi metoxibenzaldehido
n-1-il)-5- Ox
metoxibenzaldehido F
O\
Q"”N/ ~o
N
\ ¥
~o (S)-N.N-
dimetilpirrolidin-3-amina
|
T
N
H
105 ($)-2-(3- 287 | 2-fluoro-5-
(dimetilamino)pirrolidi (trifluorometil)benzaldch
n-1-il)-5- ido
(trifluorometil)benzaid Ox
ehido F
Os , FF
N ""N\ F
¥
F (S)-N,N-
F
F

dimetilpirrolidin-3-amina
I

Sl
N

H
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°

106 ($)-5-cloro-2-(3- 253 | 5-cloro-2-
(dimetilamino)pirrolidi fluorobenzaldehido
n-1-il)benzaldehido O

F
0 b
= O" / ol
N IIN\ y
(5)-N.N-
Cl dimetilpirrolidin-3-amina
I
O.,,\N\
N
H

107 ($)-2-(3- 233 | 2-fluoro-4-
(dimetilamino)pirrolidi metilbenzaldehido
n-1-il)-4- F
metilbenzaldehido
o / { >
< O""N/ 0

N \ y
(S)-N,N-
dimetilpirrolidin-3-amina
|
O"\\N\
N
H

108 (8)-2-(3- 237 | 2,5-difluorobenzaldehido
(dimetilamino)pirrolidi O
n-1-il)-5- E
fluorobenzaldehido

O
N \ y
(S)-N,N-
F dimetilpirrolidin-3-amina
|
@“\\N\
N
H
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109 ($)-2-(3- 233 | 2-fluoro-5-
(dimetilamino)pirrolidi metilbenzaldehido
n-1-il)-5- Oy
metilbenzaldehido
o F
Y
D
N \
y
| (S)-N.N-
dimetilpirrolidin-3-amina
|
O“\\N\
N
H
110 ($)-5-bromo-2-(3- 298 | 5-bromo-2-
(dimetilamino)pirrolidi fluorobenzaldehido
n-1-il)benzaldehido O
PO |
gy N
N \
Br
Br Y
(SN N
dimetilpirrolidin-3-amina
|
(j"‘\N\
N
H
111 ($)-2-(3- 237 | 2.3-difluorobenzaldehido
(dimetilamino)pirrolidi O
n-1-i})-3- F
fluorobenzaldehido
O\
N \ y
(S)-N.N-
F

dimetilpirrolidin-3-amina

Q"\\N ~
N

H
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253

112 (S)-2-cloro-6-(3- 2-cloro-6-
{dimetilamino)pirrolidi fluorobenzaldehido
n-1-il)benzaldehido O«

s O / Cla__ F
'I”N
Cl N \
y
(3)-N.N-
dimetilpirrolidin-3-amina
|
O.‘\\N\
N
H

113 (R)-terc-butil 1-(2- 363 | 2-fluoro-3-
formil-6- 1sopropoxibenzaldehido
isopropoxifenil)piperidi Método 176
n-3-ilcarbamato

H F
N O ’
(R)-terc-butil  piperidin-
3-ilcarbamato
H
Y
N 0
_ H

114 (S)-terc-butil 1-(2- 349 | 2-fluoro-3-
formil-6- isopropoxibenzaldehido
isopropoxifenil)pirrolid Método 176

in-3- ilcarbamato

\@rr

(S)-ferc-butil  pirrolidin-
3-ilcarbamato

@_‘\\ngo\‘/

H
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115 (:S)-rerc-butil 1-(2- 334 | 3-etox1i-2-
etoxi-6- fluorobenzaldehido
formilfenil)pirrolidin- Método 172
3-ilcarbamato O -H

NHBoc
f_j F
N 0
AChe -
y
(S)-terc-butil pirrolidin-
3-ilcarbamato
H
O“‘\N\l"/o\k
N O
H

116 2-(3- 263 | 2-fluoro-5-
(dimetilamino)pirrolidi nitrobenzaldehido
n-1-il)-5- o F
nitrobenzaldehido H

\
N—
(3
o "N Y
N, N-dimetilpirrolidin-3-
H amina
\
N—
NO, i_j
N
H_

117 (E)-terc-butil-1-(2- 10,30 (s, 1 H) 7,76 (dd, | 341 | 3-cloro-2-
cloro-6-formilfenil)-4- |1 H) 7,65 (dd, 1 H) fluorobenzaldehido
hidroxipirrolidin-3- 7,29-7,24(m, 1 H) 5,05 O
ilcarbamato {brs, 1 H) 4,41 (brs, 1 F
o CH H) 4,20 (brs, 1 H) 3,87

= \ (dd, 1 H) 3,78 (dd, 1 H) ol
éw’}NHBoc 3,64-3,47 (m, 1 H) 3,36 ,
Cl

(brs, 1 H) 3,21 (dd, 1
H) 1,50 (s, 9 H)

(+)-terc-butil-4-
hidroxipirrolidin-3-
ilcarbamato
Método 188

BocHN
s[:zNH

HO
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118 terc-butil  1-(2-cloro-6- 367 | 3-cloro-2-
formilfenil)-4- fluorobenzaldehido
metilpiperidin-3- Oy
il(metil)carbamato F
o)
= 0
ALk ‘

cl terc-butil metil(4-
metilpiperidin-3-
il)carbamato
N
S
>

119 metil 1-(2-cloro-6- 310 | 3-cloro-2-
formiifenil)-4- fluorobenzaldehido
metilpiperidin-3- Ox
ilcarbamato Ejp

N NAO metil 4-metilpiperidin-3-
H ilcarbamato
Cl H
o N
\OJ\N%J
H

120 {R)-terc-butil 1-(2- 305 | 2-fluorobenzaldehido
formilfenil)piperidin-3- F
ilcarbamato 07\©

(TNHBOC
N y
o (R)-terc-butil  piperidin-
3-ilcarbamato
H
N O
ShSl
N o)
H
121 (S)-terc-butil 1-(2- 291 } 2-fluorobenzaldehido

formilfenil)pirrolidin-

3-ilcarbamato
NHBoc

ae

F
OA@
Y
(S)-terc-butil  pirrolidin-
3-ilcarbamato

Y
N O
H
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122 | (R)~terc-butil 1-(2- 403 | 2-fluoro-3-(2,2,2- 4
formil-6-(2,2,2- trifluoroetoxi)benzaldehi
trifluoroetoxi)fenil)pipe do
ridin-3-ilcarbamato Método 177
UNHBOC F F
F
N - 07\©/0\.)<F
F
O/\G/O\k,: y
(R)-terc-butil  piperidin-
3-ilcarbamato
H
N._O
Y
N
_ H
123 {(S)-terc-butil 1-(2- 389 | 2-fluoro-3-(2,2,2-
formil-6-(2,2,2- trifluoroetoxi)benzaldehi
trifluoroetoxi)fenil)pirr do
olidin-3-ilcarbamato Método 177
“\NHBoc F f|: i
N F
F
(S)-terc-butil  pirrolidin-
3-ilcarbamato
H
WN__O
7Y
N @]
H
124 (R)-terc-butil 1-(2- 379 | 2-fluoro-3-(2-

formil-6-(2-
metoxietoxi)fenil)piper
idin-3-ilcarbamato

PR

N

O;\©/0\/\0/

metoxietoxi)benzaldehid
0
Método 178

R
&f
0/\,0\
y

{(R)-terc-butil  piperidin-
3-ilcarbamato
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125 (S)-terc-butil 1-(2- 365 | 2-fluoro-3-(2-
formil-6-(2- metoxietoxi)benzaldchid
metoxietoxi)fenil)pirrol 0
idin-3-ilcarbamato Meétodo 178

O\
[Ny i
(Y ° 0
N o/'\/ ~
o O._~ o~ Y
(S)-terc-butil pirrolidin-
3-ilcarbamato
H
~N._O
AT
H

126 (R)-terc-butil 1-(2- 389 | 3-(ciclopentiloxi)-2-
{ciclopentiloxi)-6- fluorobenzaldehido
formilfenil)piperidin-3- Método 179
ilcarbamato

N.__o O
Y s
b
{(R)-terc-butil  piperidin-
3-ilcarbamato
H
N._O
CryY
N 0
K

127 (R)-terc-butil 1-(2- 375 | 3-ciclobutoxi-2-

ciclobutoxi-6- fluorobenzaldehido

formilfenil)piperidin-3-
ilcarbamato

H
QN\g/O\K
0

o/\@@

Meétodo 180
O\
Ejp/@
0
Yy
(R)-terc-butil  piperidin-
3-ilcarbamato

O’HIO*
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128 (R)-terc-butil 1-(4- 348 | 4-fluoro-3-
carbamoil-2- formilbenzamida
formilfenil)piperidin-3- O= F
ilcarbamato

H
N
O" o} 0
N c})r ﬁ/ NH,
o y
(R)-terc-butil  pipendin-
o 3-ilcarbamato
o
0.0
\(
o
N
H

129 (S)-terc-butil 1-(4- 348 | 4-fluoro-3-
carbamoil-2- formilbenzamida
formilfenil)piperidin-3- O= .
ilcarbamato

H
N
O e 0
o] A ° ﬁ/ NHZ
y
o (S)-terc-butil piperidin-3-
NHz ilcarbamato
H
N
()
N 0

130 acido  (R)-4-(3-(terc- 348 | acido 4-fluoro-3-
butoxicarbonilamino)pi formilbenzoico
peridin-1-il)-3- oHe. T
formilbenzoico

H
LTy
owe_ O " on
Y

OH

(R)-terc-butil  piperidin-
3-ilcarbamato

OYO

UNH
N
H
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131 acido  (S)-4-(3-(terc- 334 | acido 4-fluoro-3-
butoxicarbonilamino)pi formilbenzoico
rrolidin-1-i1)-3- oHC, |
formilbenzoico

_‘\NHBoc
o)
oHe, |V OH
Y

(S)-terc-butil  pirrolidin-

3-ilcarbamato

NH
O oH JNHBac

OH
o~ Q‘ T IO
Cl o~
/O
Meétodo 27:

5-metoxi-2-(2-(piperidin-1-il)etoxi)benzaldehido:

Una mezcla de 2-hidroxi-5-metoxibenzaldehido (0,761 g, 5 mmol), 1-(2-
cloroetil)piperidina clorhidrato (0,921 g, 5,00 mmol), K,CO5 (2,07 g, 14,99 mmol) y
yoduro de sodio (0,075 g, 0,50 mmol) en acetonitrilo (40 ml.) se agité a 100°C durante
toda la noche. La reaccion se dejé enfriar hasta alcanzar la temperatura ambiente y se
agregd K,COj; saturado acuoso a la mezcla de reaccion. La mezela se vertié en un
embudo de separacion y se extrajo con EtOAc. La fase organica se seco sobre MgSQO,
anhidro, se filtr6 a través de un lecho de Celite y se concentro al vacio para proporcionar
el productio que se purificé mediante cromatografia en gel de silice (80 g) utilizando
EtOAc/hexanos (4:1) como eluyente para proporcionar el compuesto del titulo como un
aceite marrén (0,551 g, 42 %); m/z 264.
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Los siguientes intermediarios se prepararon mediante el procedimiento del Método 27,

utilizando los materiales de partida apropiados.
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m/z

Método Compuesto 'H NMR MP
28 S-metoxi-2-(2- 266 | 2-hidroxi-5-
morfolinoetoxi)benza metoxibenzaldehido
Idehido OH
Q o%
LN 1
0 _0
2 y
O 4-(2-cloroetil)morfolina
clorhidrato
o 0
g K/N‘*/\Ci
29 2-(2- 252 | 2-hidroxi-5-
(dietilamino)etoxi)-5- metoxibenzaldehido
metoxibenzaldehido OH
N 0~
S~ NI
o) 0
= Y
o] 2-cloro-N, N-
dietiletanamina
0 N
R N \I\
Ci
30A ) 2-(2- 222 | Salicilaldehido
(dietilamino)etoxi)be OH
nzaldehido Of\,@
~.-N y
\L 2-cloro-N,N-
o dietiletanamina

%

h
1

Cl
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\

4

30B 2-(3-(1,3- 10,18 (s, 1 H) 7,69 (m, 4 | 340 { 2-hidroxi-5- {

dioxoisoindolin-2- H) 7,11 (m, 2 H) 6,97 (d, metoxibenzaldehido
il)propoxi)-5- 1 H) 4,05 (m, 2 H) 3,83 OH
metoxibenzaldehido [ (m, 2 H) 3,67 (s, 3 H) 0%

R 2,12 (m, 2 H)
o NH\O /O

o ¥
2-(3-
oﬁ bromopropil)isoindolina-
0 1,3-diona
o] Br
| N——/_/
(o]
# N
id HO. . OH A
o i
= - o
o~ @1 P
O
Meétodo 31:

4,5-dimetoxi-2-(piridin-3-il)benzaldehido:

Una mezcla de 2-bromo-4,5-dimetoxibenzaldehido (0,368 g, 1,5 mmol), 4cido
piridin-3-ilborénico (0,246 g, 2,0 mmol), Pd(PPhs)s (0,173 g, 0,150 mmol) y carbonato
de cesio (0,977 g, 3 mmol) se suspendieron en dioxano (4 mL) y agua (1 mL). La mezcla
se catent6 hasta alcanzar 140 °C en un microondas durante 1 h. El recipiente de reaccién
se dejo enfriar hasta alcanzar la temperatura ambiente, se diluy6é con acetato de etilo (~
25 mL), se filtro a través de un lecho de Celite y se concentrd al vacio para proporcionar
el aldehido que se purificé mediante cromatografia en SiO; (40 g) utilizando acetato de
etilo / hexanos (5:1) como eluyente para proporcionar ¢l compuesto del titulo como un

sélido blanco (0,340 g, 93 %); m/z 244,

Los siguientes intermediarios se prepararon mediante el procedimiento del Método 31,

utilizando los materiales de partida apropiados.
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Método Compuesto "H NMR m/z MP
32A 4,5-dimetoxi-2- 244 | 2-bromo-4,5-
(piridin-4- dimetoxibenzaldchido
il)benzaldehido Br
& o
/ O/
o -0
P y acido
0] piridin-4-ilborénico
9]
/
HO\B,OH
=
| -
32B N-(2- 9,95 (s, 1 H), 8,05 (d, 1| 346 | N-(2-(dimetilamino)etil)-
(dimetilamino)etil)- H), 7,96 (4,2 H), 7,72 — N-metil-4-(4,4,5,5- ‘
2’ -formil-N- 783 (m, 1 H), 7,57 - tetrametil-1,3,2-
metilbifenil-4- 7,72 (m, 3 H), 7,53 (d, 1 dioxaborolan-2-
sulfonamida H), 3,24 (t, 2 H), 2,79 - il)bencenosulfonamida
~
N 2,91 (m, 3 H), 2,65 (1, 2 )§<
LN g H), 2,37 (s, 6 H) E\O
\O W /@
p () -
9, -
\
}i’
2-bromobenzaldehido
7 Br
§L HN—g?®
Q o]
0
o SN )\—vL

o'\
Cl

Meétodo 33:

T

\)zo
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(8, 2)-terc-butil 1-(5-cloro-2-((2.4-dioxotiazolidin-5-ilideno)metil)fenil)pirrolidin-3-
ilcarbamato:

Un matraz de fondo redondo de 100 mL se cargé con una barra de agitacion
magnética, (S)-terc-butil 1-(5-cloro-2-formilfenil)pirrolidin-3-ilcarbamato (Método 78)
(1,100 g, 3,?;9 mmol), tiazolidina-2,4-diona (0,397 g, 3,39 mmol) y etanol (11,29 ml). Se
agrego piperidina (0,034 mL, 0,34 mmol) y la reaccién se calentd hasta alcanzar reflujo
durante 2 h. Cuando se estimd que la reaccion se habia completado mediante LCMS, se
dejo enfriar hasta alcanzar la temperatura ambienie y se concentré al vacio para
proporcionar el compuesto del titulo (1,310 g, 31 %) que se utilizd en la siguiente etapa

sin purificacion adicional.; m/z 425.

Los siguientes intermediarios se prepararon mediante ¢! procedimiento del

Método 33, utilizando los materiales de partida apropiados.
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Método

Compuesto

MP

34

(S Z)-terc-butil 1-(2-
cloro-6-((2,4-
dioxotiazolidin-5-
ilideno)metil)fenil)pirroli
din-3-ilcarbamato

q S

O

HN
0=(S L\
§ i

cl

terc-butil [(35)-1-(2-
cloro-6-
formilfenil)pirrolidin-3-

iljcarbamato

Método 79
? ,D "NH
Cl

(2)-terc-butil  4-(2-((2,4-
dioxotiazolidin-5-
itlideno)metil)-4-
(trifluorometil}fenil)piper
azina-1-carboxilato

terc-butil4-[2-formil-4-
(trifluorometil)fenil|piper
azina-1-carboxilato
Meétodo 80

)

NJ\O
SEN

@)

2

F

F
F

(S, Z)-terc-butil 1-(2-
((2,4-dioxotiazolidin-5-
ilideno)metil)-4-
(trifluorometil)fenil)pirro
lidin-3- 1lcarbamalo

}Ej/ "“'NHBo¢

terc-butil{(35)-1-[2-
formil-4-
(trifluorometil)fenil]pirro
lidin-3-il} carbamato
Método 81

I\D"‘NHBOC

(Z)- terc-buul 4-(3-((2,4-
dioxotiazolidin-5-
ilidenoymetil)piridin-2-
il)piperazina-1-
carboxilato

HN 0 o
zj\s = |/\NJ\O
Sha

terc-butil 4-(3-
formilpiridin-2-
il)piperazina-1-
carboxilato
Método 82

0
P

Ox N0
A




f

103251

44 (S, Z2)-terc-butil 1-(2- 421 | terc-butil [(3S)-1-(2-
((2,4-dioxotiazolidin-5- formil-6-
ilideno)metil)-6- metoxifenil)pirrolidin-3-
metoxifenil)pirrolidin-3- ilJcarbamato
ilcarbamato Método 83

0
HN 0 >_/__
Oz:( Q 0
SU-S1a L D
N “HNH N
O/ O_/

45 (Z)-terc-butil  4-(2-((2.4- 421 | terc-butil 4-(2-formil-6-
dioxotiazolidin-5- metoxifeml)piperazina-1-
ilideno)metil )-6- carboxilato
metoxifenil)piperazina-1- Método 84

: o
carboxgato ° 1 k
HN 0 S NTTo

03(5 N N"LoJ< g}[N\)
N o
O/

46 (Z£)-terc-butil  4-(2-cloro- 425 | terc-butil 4-(2-cloro-6-
6-((2,4-dioxotiazolidin-5- formilfenil)piperazina-1-
ilideno)metil)fenil)pipera carboxilato
zina-1-carboxilato Método 85

HN 0 o} j-I)\ /]<
O:<s ~ (\N/u“oJ< Os (\ N” O
N N
ct cl
47 (Z)-terc-butil (1-(2-((2,4- 465 | terc-butil (1-(2-formil-

dioxotiazolidin-5-
ilideno)metil)-4,5-
dimetoxifenil)pirrolidin-
3-imetilcarbamato

4,5-
dimetoxifenil)pirrolidin-
3-imetilcarbamato
Método 86

o V. 0 >4
e

(_{ d (( o

Q N N
=5

HN o~
Omo/ /\QO/

o)

-~ /O
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48 (R, Z)-terc-butil 1-(2- 451 | (R)-terc-butil 1-(2-
((2,4-dioxotiazolidin-5- formil-4,5-
ilideno)metil)-4,5- dimetoxifenil)pirrolidin-
dimetoxifenil)pirrolidin- 3-ilcarbamato
3-ilcarbamato Meétodo 87

o7< °7<
HN HN
£ 3
o) N N
- ael
HN .
)»S o (o)
0 O.. | O

49 (S, Z)-terc-butil 1-(2- 451 | (S)-terc-butil 1-(2-formil-
((2,4-dioxotiazolidin-5- 4,5-
ilideno)metil)-4,5- dimetoxifenil)pirrolidin-
dimetoxifenil)pirrolidin- 3-ilcarbamato
3-ilcarbamato Método 88

*.l""<07< HN-(O7<
() ° \ o
W T
mo/ o1l
o O o~
O\
54 (Z)-terc-butil  4-(2-((2,4- 404 | terc-butil 4-(2-

dioxotiazolidin-5-
ilideno)metil)fenil)-1,4-
diazepan-1-carboxilato

N&y\
o ()

peae

formilfenil)-1,4-
diazepan-1-carboxilato

Método 89
N‘inoy“
W

e

142
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65 terc-butil 1-(2-((2,4- 451 | terc-butil 1-(2-formil-
dioxotiazolidin-5- 45-
ilideno)metil)-4,5- dimetoxifenil)pirrolidin-
dimetoxifenil)pirrolidin- 3-ilcarbamato
3-ilcarbamato Método 90
0 0
HN—{ HN
SHay 4 o~
0 N N
N T o”
% 0 -~
0 (@)
P
132 (R, Z)-terc-butil (1-(2- 439 | (R)-terc-butil (1-(2-cloro-
cloro-6-((2,4- 6-formilfenil)pirrolidin-
dioxotiazolidin-5- 3-iDmetilcarbamato
itideno)metil)fenil)pirroli Método 91
din-3-il)metilcarbamato \{/
.Y
HN 0
Uy D-F
s NH
./
Cl
133 (S, Z)-terc-butil (1-(2- 439 | (S)-terc- butll (1-(2-cloro-
cloro-6-((2,4- 6-formilfenil)pirrolidin-
dioxotiazolidin-5- 3-i)metilcarbamato
ilideno)metil)fenil)pirroli Meétodo 92
din-3-il)metilcarbamato
O Q0
N
HN—© D\’ \( \é
O:{s = H Ol(
D‘“ Wg cl
Cl
134 (R, Z)-terc-butil 1-(2- 438 | (R)-terc-butil 1-(2-cloro-

cloro-6-((2,4-
dioxotiazolidin-5-
ilideno)metil)fenil)piperi
din-3-ilcarbamato

HN
0=
DUSH
N NHBoc
c

6-formilfenil)piperidin-3-
ilcarbamato
Método 93

T
&N NHBoc
Cl

143
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135 (R, Z)-terc-butil 1-(2- 434 | (R)-terc-butil 1-(2-
((2,4-dioxotiazolidin-5- formil-6-
ilideno)metil )-6- metoxifenil}piperidin-3-
metoxifenil)piperidin-3- ilcarbamato
ilcarbamato Meéiodo 94
L T
N
> NHBoc N NHBoc
0
o
136 (R, Z)-terc-butil 1-(2- 484 | (R)-terc-butil 1-(2-
bromo-6-((2,4- bromo-6-
dioxotiazolidin-5- formilfenil)piperidin-3-
ilideno)metil)fenil)piperi ilcarbamato
din-3-ilcarbamato Meétodo 95
HN—g?®
Vs pUS
N NHBoc N NHBoc
Br Br
137 (R, Z)-terc-butil 1-(2- 424 | (R)-terc-butil 1-(2-cloro-
cloro-6-((2,4- 6-formilfenil)pirrolidin-
dioxotiazolidin-5- 3-ilcarbamato
ilideno)metil)fenil)pirroli Método 96
din-3-ilcarbamato
HN—g?® OsH
0=(S S ,D-NHBoc
D‘NHBOC
ol Cl
138 (S, Z2)-terc-butil I-(2- 470 | (S)-terc-butil 1-(2-
bromo-6-((2,4- bromo-6-
dioxotiazolidin-5- formilfenil)pirrolidin-3-
1lideno)metil)fenil)pirroli ilcarbamato
din-3-ilcarbamato Meétodo 97

HN ©

=/\S §
NQ"'NHBOC
Br

Os_H
&O"‘NHBOG
Br

144
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139 (R, Z)-terc-butil 1-(2- 448 | (R)-terc-butil 1-(2-etoxi-
((2,4-dioxotiazolidin-5- 6-formilfenil)piperidin-3-
ilideno)metil)-6- ilcarbamato
ctoxifenil)piperidin-3- Método 98
ilcarbamato

HN 0 O\ O\
Oz<s = (\l EjN NHBoc
N NHBoc o
o

140 (R, Z)-terc-butil 1-(2- 476 | (R)-terc-butil 1-(2-
((2,4-dioxotiazolidin-5- formil-6-
ilideno)metil)-6- isobutoxifenil)piperidin-
isobutoxifenil)piperidin- 3-ilcarbamato
3-ilcarbamato Método 99

0 Oy H
' B\
o:-(s = &N NHBoc
N NHBoc 0
g hg

141 (R, Z)-terc-butil 1-(2- 516 | (R)-terc-butil 1-(2-
(ciclohexilmetoxi)-6- (ciclohexilmetoxi)-6-
((2,4-dioxotiazolidin-5- formilfenil)piperidin-3-
ilideno)metil)fenil)piperi ilcarbamato
din-3-ilcarbamato Método 100

o) O, M
HN
O=(S =, (ELO\NHBQC
L o
NHBoc
) S
142 (R.Z)-terc-butil 1-(2- 501 | (R)-terc-butil 1-(2-

(ciclohexiloxi)-6-((2,4-
dioxotiazolidin-5-
ilideno)metil)fenil)piperi
din-3-ilcarbamato

HN Q
o=

57 Q
N NHBoc

(o]

O

(ciclohexiloxi)-6-
formilfenil)piperidin-3-
ilcarbamato

Método 101

BYS!
&N NHBos
é

145
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((2,4-dioxotiazolidin-5-
ilideno)metil)-6-
isopropoxifenil)pirrolidin
-3-ilcarbamato

H-{O
f \\S\ O‘é
0 N

m T

143 (#)-terc-butil-1-(2-cloro- 454 | (x)-terc-butil-1-(2-cloro-
6-((£)-(2,4- 6-formilfenil)-4-
dioxotiazolidin-5- hidroxipiperidin-3-
ilideno)metil)fenil)-4- ilcarbamato
hidroxipiperidin-3- Método 102
ilcarbamato

A L,
o 0
S .
QN X I éi NHBoc {
H :
N ®

144 (Z)-terc-butil 4-(2-cloro- | 8,66 (brs, 1 H), 8,36 | 438 | terc-butil  4-(2-cloro-6-
6-((2,4-dioxotiazolidin-5- | (brs, 1 H), 7,47 (d, 1 formiifenl)-1,4-
ilideno)metil)fenil)-1,4- | H), 7,39 (d, 1 H), diazepan-1-carboxilato
diazepan-1-carboxilato 7,22 (t, 1 H), 3,61 Método 103

o (brs, 3 H), 3,52 (brs, Ao
i\?— }< 2 Hy, 3,27 (brs, 3 H), ,?' )V
( ) 1,91 (brs, 2 H), 1,52 ( )
0 N (s, 9 H) o >N
/ Cl
HN cl
;bs/\@ HJK@
0

145 (R, Z)-terc-butil 1-(2- 462 | (R)-terc-butil 1-(2-
((2,4-dioxotiazolidin-5- | formil-6-
ilideno)metil)-6- isopropoxifeni!)piperidin
isopropoxifenil)piperidin -3-ilcarbamato
-3-ilcarbamato Meétodo 113

N._o
Q
P 0
HN}IS T/
o “@“ v
146 (S, Z)-terc-butil 1-(2- 448 | (S)-terc-butil 1-(2-formil-

6-
isopropoxifenil)pirrolidin
-3-1lcarbamato

Método 1 14

\f;rr

146
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o

147 | (S, 2)-terc-butil 1-(2- 334 | (S)-terc-butil 1-(2-etoxi-{
((2,4-dioxotiazolidin-5- 6-formilfenil)pirrolidin-
ilideno)metil)-6- 3-ilcarbamato
etoxifenil)pirrolidin-3- Meétodo 1135
ilcarbamato NHBoc

NHBoc f E
() N
o] N O
Saven G
HN
%S
o]

148 5-(2-(3-(1,3- 12,54 (s, 1 H) 7,83~ 438 | 2-(3-(1,3-
dioxoisoindolin-2- 7,79 (m, 5 H) 7,04 (s, dioxoisoindolin-2-
il)propoxi)-5- 2 H) 686 (s, 1 H) il)propoxi)-5-
metoxibencilideno)tiazol | 4,08 (m, 2 H) 3,80- metoxibenzaldehido
dina-2,4-diona 3,75 (m, 5 H) 2,11 Método 30B

g (m, 2 H) g
O™ w0 070
o) 0/H KLO
ege o
0] 0
L0

149 5-(2-(3- 8,20 (s, t H) 8,07 (d, | 363 | 2-(3-
(dimetitamino)pirrolidin- | I H) 7,82 (s, 1 H) (dimetilamino)pirrolidin-
1-il)-5- 6,96 (4, 1H) 3,58- 1-il)-5-nitrobenzaldchido
nitrobencilideno)tiazolidi | 3,51 (m, 3H) 3,36 (m, Método 116
na-2,4-diona 1 H) 3,04 (m, 1 H) N

HN—P 2,51 (s, 6 H), 2,40 (_S
o:(s (m, 1 H), 1,86 (m, 1 o N
o= " ae

ON NO,

150 (Z)-5-(4,5-dimetoxi-2- 8,32 (s, 1 H) 8,25| 309 | 4,5-dimetoxi-2-
nitrobencilideno)tiazolidi | (brs, 1 H) 7,79 (s, 1 nitrobenzaldehido
na-2,4-diona H) 7,02 (s, 1 H) 4,03 o

HN—¢° (s, 6 H) NC2
o%s \ oF
NO, o~
\O /0
0

147
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430

151 terc-butil  (35,48)-1-(2- 1 8,30 (s, 1 H) 7,49 (d, terc-butil  (35,45)-1-(2-
cloro-6-((Z)-(2,4- 1 H) 742 (d, 1 H) cloro-6-formilfenil)-4-
dioxotiazolidin-5- 7,28-7,20 (m, 1 H) hidroxipirrolidin-3-
ilideno)metil)fenil)-4- 501 (d, 1 H) 4,39 ilcarbamato
hidroxipirrohidin-3- (brs, 1 H) 4,27 (brs, 1 Método 117
ilcarbamato H) 4,05 (s, 1 H) 3,83

N0 (dd, 1 H) 3,69 (dd, 1 o OH
o= OH H) 3,27 (brs, 1 H) x '
57T ;3_ 3,19 (dd, 1 H), 1,50 D-NHBOC
N NHBoc (S, 91 'l)
ol C

152 (Z)-terc-butil 1-(2-cloro- 465 | terc-butil  1-(2-cloro-6-
6-((2,4-dioxotiazolidin-5- formilfenil)-4-
ilideno)metilenil)-4- metilpiperidin-3-
metilpiperidin-3- il(metil)carbamato
il(metil)carbamato Método 118

j o Oy o /[\
L SO W
ik e
o | of

153 (Z)-terc-butit 1-(2-cloro- 451 | terc-butil  1-(2-cloro-6-
6-((2,4-dioxotiazolidin-5- formilfenil)-4-
ilideno)metil)fenil)-4- metilpiperidin-3-
metilpiperidin-3- ilcarbamato
ilcarbamato Método 119

H_0
o= : o
57 = o
(L & qu Tk
: ¥ o
¢l cl

154 (R, Z2)-terc-butil 1-(2- 404 | (R)-terc-butil 1-(2-
((2,4-dioxotiazolidin-5- formilfenil)piperidin-3-
ilideno)metil)fenil)piperi ilcarbamato
din-3-ilcarbamato Método 120

(j,NHBOC
NHBoc
0 N
m [I;Ij’
HN
r e
Q

148
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ilideno)metil)-6-(2-
metoxictoxi)fenil)piperid
in-3-ilcarbamato

N_o
YK
Q N °
»Y,\@,O\/\O/
HN
),—-S
0

155 (S, Z)-terc-butil 1-(2- 390 | (S)-terc-butil 1-(2-
((2,4-dioxotiazolidin-5- formilfenil)pirrolidin-3-
ilideno)metil)fenil)pirroli ilcarbamato
din-3-ilcarbamato Meétodo 121

NHBo¢
O ! _‘NHBoc
0 N
m Q
HN
- )
0

156 (R, Z)-terc-butil 1-(2- 502 | (R)-terc-butil 1-(2-
((2,4-dioxotiazolidin-5- formil-6-(2,2,2-
ilideno)metil)-6-(2,2,2- trifluoroetoxi)fenil)piperi
trifluoroetoxi)fenil)piperi din-3-ilcarbamato
din-3-ilcarbamato Método 122

NHBoc
(j’ NHBoc
o N F (j’
O%S o~ 0\)<F

157 (S, Z)-terc-butil 1-(2- 488 | (S)-terc-butil 1-(2-formil-
((2,4-dioxotiazolidin-5- 6-(2,2,2-
ilideno)metil)-6-(2,2,2- trifluoroetoxi)fenil)pirroli
trifluoroetoxi)fenil)pirroli din-3-ilcarbamaito
din-3-ilcarbamato Método 123

MrBoc ‘NHBoc
. & (3
O\/J<F N F
HN 5/ F o 0\)<,'::
J

158 (R, Z)-terc-butil 1-(2- 478 | (R)-terc-butil 1-(2-

((2,4-dioxotiazolidin-5- formil-6-(2-

metoxietoxi)fenil)piperid
in-3-ilcarbamato
Método 124

SRR
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159 (S, Z)-terc-butil 1-(2- 464 | (S)-terc-butil 1-(2-formil-
((2,4-dioxotiazolidin-5- | 6-(2-
ilideno)metil)-6-(2- metoxietoxi)fenil)pirrohd
metoxietoxiyenml)pirrolid in-3-ilcarbamato
in-3-ilcarbamato Método 125

\\H—{OJV H_‘\(O-%
G P
o ()
W\@,O\/\O/ N o
HN = N
s o) o)
g Oy

160 (R Z)-terc-butil 1-(2- 488 | (R)-terc-butil 1-(2-
(ciclopentiloxi)-6-((2,4- (ciclopentiloxi)-6-
dioxotiazolidin-5- formilfenil)piperidin-3-
ilideno)metil)fenil)piperi ilcarbamato
din-3-1lcarbamato Meétodo 126

H H
N. O N (o)
R SRS
N
W0 OA@»
)’-—S
0

16] (R, Z)-terc-butil 1-(2- 474 | (R)-terc-butil 1-(2-
ciclobutoxi-6-((2,4- ciclobutoxi-6-
dioxotiazolidin-5- formiifenil)piperidin-3-
ilideno)metil)fenil)piperi ilcarbamato
din-3-ilcarbamato Meétodo 127

H H
N._O N._.O
O SRE)
o}
g o)
HN)\/\@"‘O °ﬁ <
)-/S
o

162 (R, Z)-terc-butil 1-(4- 447 | (R)-terc-butil 1-(4-
carbamoil-2-((2,4- carbamoil-2-
dioxotiazolidin-5- formilfenil)piperidin-3-
ilideno)metil)fenil)piperi ilcarbamato

din-3-ilcarbamato

Método 128

SEas
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163 (S, Z)-terc-butil 1-(4- 447 | (S)-terc-butil 1-(4-
carbamoil-2-((2,4- carbamoil-2-
dioxotiazolidin-5- formilfenil)piperidin-3-
ilideno)metil)fenil)piperi ilcarbamato
din-3-1lcarbamato Método 129

o
- f” s
O7 \H,

164 acido (R, Z2)-4-(3-(terc- 447 | acido (R)-4-(3-(terc-
butoxicarbonilamino)pip butoxicarbonilamino)pip
eridin-1-11)-3-((2,4- eridin-1-il)-3-
dioxotiazolidin-5- formilbenzoico
ilideno)metil)benzoico Método 130

H
H
(o
OHC, o
O™ “oH
165 dcido (S Z2)-4-(3-(ferc- 433 | acido (S)-4-(3-(terc-

butoxicarbonilamino)pirr
olidin-1-i1)-3-((2,4-
dioxotiazolidin-5-

ilideno)metil)benzoico
NHBoc

butoxicarbonilamino)pirr
olidin-1-il)-3-
formilbenzoico

Método 131

NHBoc

OHC

oH
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166 (R, Z)-terc-butil 1-(3- 480 | (R)-terc-butil 1-(3-
((2,4-dioxotiazolidin-5- formilbifenil-2- '
ilideno)metil)bifenil-2- il)pipendin-3-
iDpiperidin-3- ilcarbamato
ilcarbamato Meétodo 201

HN—¢?°
o—'-{s 5
A LAk
s}
o) HN 0 o)

Método 38:
(Z)-terc-butil 3-(4-(3-((2,4-dioxotiazolidin-5-ilideno)metil)piridin-2-il)piperazin-1-il)-3-
oxopropilcarbamato:

Un vial de 50 mL se cargé con una barra de agitacidon magnética, (Z)-5-((2-
(piperazin-1-il)piridin-3-i)metileno)tiazolidina-2,4-diona clorhidrato (Ejemplo 89)
(0,125 g, 0,38 mmol), acido 3-(ferc-butoxicarbonilamino)propanoico (0,109 g, 0,57
mmol), DMF (1,912 ml) y diisopropiletilamina (0,334 ml, 1,91 mmol). Con agitacion, se
agregd HATU (0,291 g, 0,76 mmol) y la reacecion se entibid hasta alcanzar 50°C durante
3 h. La reaccion luego se diluy6 con agua y se extrajo con acetato de etilo (3 X 50 mL).
El extracto organico combinado se seco con MgSQ,, se filtr6 a través de un lecho de
Celite y se concentro al vacio para proporcionar el producto que se purificé mediante
cromatografia en gel de silice (80 g} utilizando acetato de etilo/hexanos (1:1) como
eluyente para proporcienar el compuesto del titulo como un sélido blancuzco (0,080 g,

45,3 %); m/z 462.

Los siguientes intermediarios se prepararon mediante el procedimiento del Método 38,
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utilizando los materiales de partida apropiados.
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Método

Compuesto

MP

39

(Z)-terc-butil 4-(4-(2-
((2,4-dioxotiazolidin-5-
ilideno)metil)fenil)pipera
zina-1-
carbonil)piperidina-1-

carboxilato
Boc

HN 0 9
o=,
S N 0]
jEj”\’

(57Z)-5-(2-piperazin-1-
ilbencilideno)-1,3-
tiazolidina-2,4-diona

HN
o= A

Ejemplo 115

y acido

1-(terc-
butoxicarbonil)piperidina

-4-carboxilico
Boc

?
HOQ  _~O

®

(Z)-terc-butil 3-(4-(2-
((2,4-dioxotiazolidin-5-
ilideno)metil)-4-
(trifluorometil){enil)piper
azina-1-
carbonil)piperidina-1-
carboxilato

(2)-5-(2-(piperazin-1-il)-
5-
(trifluorometil)benciliden
o)tiazolidina-2,4-diona

MERSEN " NH
N

F

i

Ejemplo 87

y acido

1-(terc-
butoxicarbonil)piperidina
-3-carboxilico

?Boc
HQ Q
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q !

41 (£)-terc-butil 3-(4-(2- 530 | (2)-5-(2-(piperazin-1-il)-
((2,4-dioxotiazolidin-5- 5-
ilideno)metil)-4- (trifluorometil)benciliden
(trifluorometil)fenil)piper o)tiazolidina-2,4-diona
azin-1-11)-3- HN
oxopropilcarbamato o={_
;(N o $T = (\NH
RSN ’/\NJ\/\NHBOG N\)
N\) F
F
F Fe
Ejemplo 87
y dcido
3-[(terc-
butoxicarbonilyamino]pro
panoico
0
HOJ\/\NHBOC
42 (Z)-terc-butil 3-(4-(2- 492 | (£)-5-(3-mctoxi-2-

((2,4-dioxotiazolidin-5-
ilideno)metil)-6-
metoxifenil)piperazin-1-
il)—3—00xopropi Icarbamato

HN fo] [o}
0_:<S = (\NJK/\NJ\Ok
N R

o/

(piperazin-1-
il)bencilideno)tiazolidina
-2,4-diona

HN
o=

SN OH

O/

Ejemplo 97

y acido

3-[(terc-
butoxicarbonil)amino]pro

panoico
0]

Hok/\NHBOC

155




103251

43 (Z)-terc-butil 3-(4-(2- 496 | (£)-5-(3-cloro-2-
cloro-6-((2,4- (piperazin-1-
dioxotiazolidin-5- ilYbencilideno)tiazolidina
ilideno)metil)fenil)pipera -2,4-diona
zin-1-i)-3- HN- O
oxopropilcarbamato

HNp op [¢] o] O$<S o (\NH
0=<s N (\NJ\/\NAOK N\)

N_J H

Cl cl
Ejemplo 98
y acido
3-[(terc-
butoxicarboniljamino]pro
panoico

0]
. HOJ\/\NHBOC
50 {Z)-terc-butil 3-(4-(2- 516 | (£)-5-(2-(1,4-diazepan-1-

((2,4-dioxotiazolidin-5-
ilideno)metil)fenil)-1,4-
diazepan-1-
carbonil)piperidina-1-
carboxilato

HN =

il)bencilideno)tiazolidina
-2, 4-diona

Ejemplo 106
y acido
1-(terc-
butexicarbonil)piperidina
-3-carboxilico

NBoc
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51 {Z)-terc-butil 5-(4-(2- 504 | (£)-5-(2-(1,4-diazepan-1-
((2,4-dioxotiazolidin-5- il)bencilideno)tiazolidina
ilideno)metil)fenil)-1,4- -2,4-diona
diazepan-1-il)-5- NH
oxopentilcarbamato 0 )

Q
»q N
Q N )? HN =
NMJ\ )'—S
0 ( ) O
HNJSA@“; Ejemplo 106
Pa y 4cido
5-[(terc-
butoxicarbonil)amino]pe
ntanoico
0 O
NGNS
H \j\
52 (2)-terc-butil 4-(4-(2- 490 | (£)-5-(2-(1,4-diazepan-1-

((2,4-dioxotiazolidin-5-
ilideno)metil)fenil)-1,4-
diazepan-1-il)-4-
oxobutilcarbamato

o (5

paig

ihbencilideno)tiazolidina
-2,4-diona

o (7

HN =

S
0]
Ejemplo 106
y 4cido
4-[(terc-
butoxicarbonil)amino]but

anoico
O

Ho)k/\/nm/ox

Q

157




103251

475

53 (Z)-terc-butil 3-(4-(2- (2)-5-(2-(1,4-diazepan-1-
((2,4-dioxotiazolidin-5- il)bencilideno)tiazolidina
ilideno)metil)fenil)-1,4- -2,4-diona
diazepan-1-il)-3- NH
oxopropilcarbamato 0O )

o %\-o% HN = ]
3N ju
N
o () o
HN% Ejemplo 106
- y acido
© 3+ (tere-
butoxicarbonil)amino]pro
panoico
o)
HOJ\/\NHBOC
55 (£)-terc-butil 4-(4-(2- 476 | (52)-5-(2-piperazin-1-

((2,4-dioxetiazolidin-5-
ilideno)metil)fenil)pipera
zin-1-il)-4-
oxobutilcarbamato -
)
c’\[/\/\ m)ko/k
N
e

70

ilbencilideno)-1,3-
tiazolidina-2,4-diona

O
oy

HN
0= A

Ejemplo 115

y acido

4-[(terc-
butoxicarbonil)amino]but
anoico
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/)

56 (D)-terc-butil — 5-(4-(2- 490 | (52)-5-(2-piperazin-1- v
((2,4-dioxotiazolidin-5- ilbencitideno)-1,3-
ilideno)metil)fenil)pipera tiazolidina-2,4-diona
zin-1-il)-5- HNel®
oxopentilcarbamato

Ko N
0 [Nj .
)\/\G Ejemplo 115
HN . e
s y acido
0)’ 5-[(terc-
butoxicarbonil)amino]pe
ntanoico
O 0
HO/”\/\/\QJ%(L
57 (Z)-terc-butil 4-(4-(4-(2- 593 | (52)-5-(2-piperazin-1-

((2,4-dioxotiazolidin-5-
ilideno)metil)fenil)pipera
zina-1-
carbonil)bencil)piperazin
a-1-carboxilato
OY@\ NKINYO

N XO
e

HN
5

o~

ilbencilideno)-1,3-
tiazolidina-2 4-diona

N
Ejemplo 115
y acido
4-{[4~(terc-

butoxicarbonil)piperazin-
I-il]metil} benzoico

NegeW

0 O7<
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58 (£)-terc-butil 3-(4-(2- 524 | (5Z)-5-(2-piperazin-1-
((2,4-dioxotiazolidin-5- 1lbencilideno)-1,3-
ilideno)metil)fenil)pipera tiazolidina-2,4-diona
zina-1- HN 0
carbonil)bencilcarbamato
%/O\]/% O{-/\S = l/\ N H

HN N
o Ejemplo 115
y acido
[Nj 3-{{(terc-
o N butoxicarbonil)amino]me
- til} benzoico
HN}’S 0O 0
g OJ\ N /\@/M OH
A
63 | tercbutil  3-(4-(24(2.4- 501 | (52)-5-(2-piperazn-1-

dioxotiazolidin-5-
ilideno)metil)fenil)pipera
zina-1-
carbonil)piperidina-1-
carboxilato

o O o
o

0

yege

ilbencilideno)-1,3-

tiazolidina-2,4-diona
HN O

o= AL

oy

Ejemplo 115
y acido
1-(terc-
butoxicarbonil)piperidina
-3-carboxilico

NBoc
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(\

64 terc-butil  3-(4-(2-((2,4- 473 | (52)-5-(2-piperazin-1-
dioxotiazolidin-5- ilbencilideno)-1,3-
ilideno)metil){enil)pipera tiazolidina-2,4-diona
zina-1- HNo®
carbonil)azetidina-1- o= H
carboxilato TN N
HN 0 fo) N\)
TN oo

N ~¥° Ejemplo 115
O\F y acido
1-(rerc-
butoxicarbonil)azetidina-
3-carboxilico
0] O
vt
HO O
66 (R, Z)-terc-butil  5-(1-(2- 550 | (R.2)-5-(2-(3-

((2,4-dioxotiazolidin-5-
ilideno)metil)-4,5-
dimetoxifenil)pirrolidin-
3-ilamino)-5-
oxopentilcarbamato

H O%
N
o]
HN

aminoptrrolidin-1-il)-4,5-
dimetoxibencilideno)tiaz
olidina-2,4-diona

NH,
0 N
/

HN

S o~

0O O

Ejemplo 100
y dcido
5-[(terc-

butoxicarbonil)amino]pe
ntanoico

H
HOE‘)/\/\/ NIfOX
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67 (S, Z)-terc-butil  5-(1-(2- 550 | (S5,.2)-5-(2-(3-
{(2,4-dioxotiazolidin-5- aminopirrolidin-1-il)-4,5-
ilideno)metil)-4,5- dimetoxibencilideno)iaz
dimetoxifenil)pirrolidin- olidina-2,4-diona
3-1lamino)-5- NH2
oxopentilcarbamato
o .
" {ﬂ o -
O 0 HN
o N %S o
HNmo/ 0 O..
° o Ejemplo 101
y acido
5-[(terc-
butoxicarbonil)amino]pe
ntanoico y
HO N._ O
75 (2)-3-(1,3- 552 | (52)-5-[2-(3-
dioxoisoindolin-2-il}-N- aminopirrolidin-1-it)-4,5-
(1-(2-((2,4- dimetoxibencilideno]-
dioxotiazolidin-5- 1,3-tiazolidina-2,4-diona
ilideno)metil)-4,5- NH;
dimetoxifenil)pirrolidin- FS
3-il)propanamida ? N
HNW\Q
o y° o~
o 0
N -~
:(~/ 0 Ejemplo 118
0 , .
y acido
NH 3-(1,3-dioxo-1,3-dihidro-
FS 2H-isoindo]-2-
Q N i)propanoico
o~ o)
0 e Y\/N

HO )
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76

52)-(2-(4-(3-(1,3-
dioxoisoindolin-2-
iDpropanoil)piperazin-1-
ih)bencilideno)tiazolidina
-2 4-diona

(52)-5-(2-piperazin-1-

ilbencilideno)-1,3-

tiazolidina-2,4-diona
HN

O""(S S (\N,H

Ejemplo 115
y 4cido
3-(1,3-dioxo-1,3-dihidro-
2H-isoindol-2-
il)propanoico

0O

Método 59:

(Z)-terc-butil 2-(1-(2-((2,4-dioxotiazolidin-5-ilideno)metil)-4,5-dimetoxifenil)pirrolidin-

3-ilamino)etilcarbamato:

Una mezcla de (52)-5-{2-[3-(dimetilanmino)pirrolidin-1-11]-4,5-

dimetoxibencilideno}-1,3-tiazolidina-2,4-diona (Ejemplo 52)(120 mg, 0,31 mmol) y terc-

butil 2-oxoetilcarbamato (198 mg, 1,24 mmol} en CH;Cl; (20 mL) se calenté hasta

alcanzar reflujo durante 15 min v luego se agregd triacetoxihidroborato de sodio (65,9

mg, 0,31 mmol). La mezcla de reaccion se sometié a reflujo durante toda la noche antes

de dejarse enfriar hasta alcanzar la temperatura ambiente. Se agregd agua (~0,5ml) y la

mezcla se dejo agitar durante 15 min antes de cargarse en una columna de gel de silice

que se eluyd con acetato de etilo/hexano (10:1) para proporcionar el compuesto del titulo

como un solido naranja (60,0 mg, 39,2 %); m/z 493.
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LLos siguientes intermediarios se prepararon mediante el procedimiento del Método 59,

utilizando los materiales de partida apropiados.
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1

Método Compuesto 'H NMR m/z MP
60 (Z)-terc-butil 2-(4-(2- 433 | (5Z)-5-(2-piperazin-1-
{(2,4-dioxotiazolidin-5- ilbencilideno)-1,3-
ilideno)metil)fenil)pipera tiazolidina-2,4-diona
zin-1-ib)etilcarbamato HN—
o
>L Bs o=/\S \ (\N,H
0 hq N
N .
[ j Ejemplo 115
o} N y
/ terc-butil (2-
HN
%s oxoetil)carbamato
° ST
07 TNH
CHQ
61 (Z)-terc-butil 2-(1-(2- 507 | (52)-5-{2-[3-

((2,4-dioxotiazolidin-5-
ilideno)metit)-4,5-
dimetoxifenil)pirrolidin-
3-
ilamino)etil{metil)carbam

ato
0>4
»~0
N

(dimetilamino)pirrolidin-
1-il]-4,5-
dimetoxibencilideno} -
1.3-tiazolidina-2,4-diona

Ejemplo 52

y

terc-butil metil(2-
oxoetil)carbamato

o)
>l\0)kN/

CHO
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62 (Z)-terc-butil 2-(4-(2- 448 | (52)-5-(2-piperazin-1-
((2,4-dioxotiazolidin-5- ilbencilideno)-1,3-
ilideno)metil)fenil)pipera tiazolidina-2,4-diona
zin-1- HN o
il)etil(metil)carbamato o= H
Método 62 SN N
S A "
o)J‘N/
H Ejemplo 115
N y
[ j terc-butil metil(2-
Q N oxoetil)carbamato
g S
HN
s o N7
o}
CHO
68 (S, Z2)-terc-butl  3-(1-(2- 507 | (8,2)-5-(2-(3-

((2,4-dioxotiazolidin-5-
ilideno)metil)-4,5-
dimetoxifenil)pirrolidin-

aminopirrolidin-1-i1)-4,5-
dimetoxibencilideno)tiaz
olidina-2,4-diona

3- NH;
ilamino)propilcarbamato
% .
0
O%NH W T
%S o~
N o o
Lo Ejemplo 101
0 N y
e terc-butil (3-
S o oxopropil)carbamato
o 0 A/
~
OHC/\\/NH
166
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[\/

dioxoisoindolin-2-
il)propilamino)pirrolidin-
1-il)-3-
(trifluorometil)benciliden
o)tiazolidina-2,4-diona

69 (R, Z)-terc-butil  3-(1-(2- 507 | (R2)-5-(2-(3-
((2,4-dioxotiazolidin-5- aminopirrolidin-1-i])-4.5-
ilideno)metil)-4,5- dimetoxibencilideno)tiaz
dimetoxifenil)pirrolidin- olidina-2 4-diona
3 NH,
ilamino)propilcarbamato [ :

NHBoc N
HNf Q
! g
N "N S
0 )x o0~
o T 0 0
%S o~ . ~
d Ejemplo 100
O y
terc-butil (3-
oxopropil)carbamato
o%ro
oHe >N
70 (8. 2)-5-(2-(3-(3-(1,3- 545 | (5.2)-5-(2-(3-

aminopirrolidin-1-il)-5-

(trifluorometil)benciliden

o)tiazolidina-2,4-diona
HN—°

O:<s =
D"'NHz

F

P
Ejemplo 88
y
3-(1,3-dioxoisoindolin-2-
il)propanal

O 0

H/u\//\N

Q
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71 (S.2)-5-(2-(3-(3-(1,3- 508 | (S, 2)-5-2-(3-
dioxoisoindolin-2- aminopirrolidin-1-il)-3-
i)propilamino)pirrolidin- metoxibencilideno)tiazoli
1-il)-3- dina-2,4-diona
metoxibencilideno)tiazoli HN—°
dina-2,4-diona o=
HN 0 e ST O-lf
05{5 O JN@ N NH2

NN o
o~ Ejemplo 96
y
3-(1,3-dioxoisoindolin-2-
il)propanal
O 0
HJ\/\N
O
72 (S, 2)-5-(3-cloro-2-(3-(3- 512 | (8,2)-5-(2-(3-

(1,3-dioxoisoindolin-2-
il)propilamino)pirrolidin-
1-
il)bencilideno)tiazolidina
-2.4-diona

HN 0 o}
”E S0
® NOIHNH/%J/‘_Q
Cl

aminopirrolidin-1-il)-3-
clorobencilideno)tiazolidi
na-2,4-diona

HN—°

0=
57 ™
cl

Ejemplo 86

y

3-(1,3-dioxoiscindolin-2-

il)propanal
o)

H’u\/\N

0

O

168




i\

103251
73 (Z£)-5-(2-(3-(3-(1,3- 507 | (52)-5-{2-]3-
dioxoisoindolin-2- (dimetilamino)pirrolidin-
il)propilamino)pirrolidin- 1-11]-4,5-
1-il)-4,5- dimetoxibencilideno}-
dimetoxibencilideno)tiaz 1,3-tiazolidina-2,4-diona
olidina-2,4-diona Ne
0
NS 0 N
HNf/ ° F
» "
0 N O)’ S o~
N T 0O
s o Ejemplo 52
0 _0 y
3-(1,3-dioxoisoindolin-2-
ihpropanal
o 0
HJ\/\ N:2
o
74 (2)-5-(2-(4-(3-(1,3- 477 | (5Z)-5-(2-piperazin-1-

dioxoisoindolin-2-
il)propil)piperazin-1-
il)bencilideno)tiazolidina
-2,4-diona

ilbencilideno)-1,3-

tiazolidina-2,4-diona
0

HN
oA iy
N

Ejemplo 115

y
3-(1,3-dioxoisoindolin-2-

il)propanal
0 0

HJ\/\N:2

169
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77 (£)-5-(2-(3-(2-(terc- 509 | (52)-5-[2-(3-
butildimetilsililoxi)etilam aminopirrolidin-1-il)-4,5-
ino)pirrolidin-1-i})-4,5- dimetoxibencilideno]-
dimetoxibencilideno)tiaz 1,3-tiazolidina-2,4-diona
olidina-2,4-diona CSNHZ
T8SO
\j fe] N
NH e
» ol 0
0 N y -2
Ejemplo 118
7
HN 4
%S o 2-(terc-
0 o | butildimetilsililoxi)acetal
~ dehido
o]
H)I\/OTBS
167 (R, Z)-terc-butil 4-((1-(2- 557 | (R Z)-5-(2-(3-

cloro-6-((2,4-
dioxotiazolidin-5-
ilideno)metil)fenil)piperi
din-3-
ilamino)metil)bencilcarb
amato

H
o (o]

o=t
PUSH
EL ﬁ“@vn\ga\ﬁ

aminopiperidin-1-il)-3-
clorobencilideno)tiazolidi
na-2,4-diona clorhidrato
Ejemplo 122D

HN
o=
DS
N NH,
Cl
y
terc-buti] 4-
formilbencilcarbamato

Q
>L°)L5“©Vo
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168 (R Z)-terc-butil  2-(1-(2- 496 | (R.Z)-5-(2-(3-
cloro-6-((2,4- aminopiperidin-1-il)-3-
dioxotiazohdin-5- clorobencilideno)tiazolidi
ilideno)metil)fenil)piperi na-2,4-diona clorhidrato
din-3- Ejemplo 122D
ilamino)etil(metil)carbam HN
ato 0=
: oUs
o] NS % O\ N NH2
|
N E/\/N\éro\K cl
Gt y
terc-butil  meul  (2-
oxoetil)carbamato
O
ﬂ\ A H
O N
Y
169 (R, Z2)-5-(2-(3-(2-(terc- 496 | (R Z)-5-(2-(3-

butildimetilsililoxi)etilam
ino)piperidin-1-il)-3-
clorobencilideno)tiazolidi
na-2.4-diona

H
o=

N
DY SN
N
N
H AN
Cl

aminopiperidin-1-il)-3-
clorobencilideno)tiazolidi
na-2,4-diona clorhidrato
Ejemplo 122D

HN
o=
UL
N NH,
Cl

y

2-(terc-
butildimetilsililoxi)acetal
dehido

0
ok,

171
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170 (R.Z)-5-(2-(3-(3-(terc- 510 | (R, Z)-5-(2-(3-
butildimetilsililoxi)propil aminopiperidin-1-i1)-3-
amino)piperidin-1-il)-3- clorobencilideno)tiazolidi
clorobencilideno)iazolidi na-2.4-diona clorhidrato
na-2,4-diona Ejemplo 122D

=-<H ’ :(N
(8] s e}
XEIO,M\K YS!
a i N NH,
cl
Y
3-(terc-
butildimetilsililoxi)propa
nal
/Sif)\/\ﬂ/H
o)

171 (R, Z)-5-(3-cloro-2-{3-(3- 525 | (R, Z)-5-(2-(3-
(1,3-dioxoisoindolin-2- aminopiperidin-1-il)-3-
il)propilamino)piperidin- clorobencilideno)tiazolidi
1- na-2,4-diona clorhidrato
ihYbencilideno)tiazolidina Ejemplo 122D
-2,4-diona HN

10 o=
o= 57 O\
5§ % Io)

N N/\/\;:Ub N NH;

Cl N o) /ﬁ\ Cl
3-(1,3-dioxoisoindolin-2-
il)propanal

O
; :NWH
0 o)
Método 172

F

N
F

o

3-etoxi-2-fluorobenzaldehido:

o

Un matraz de fondo redondo de 200 mL se cargd con una barra de agitacion

magnética, 3-etoxi-2-fluorobenzonitrilo (1,000 g, 6,05 mmol) y tolueno anhidro (12,92

ml). La solucién se coloct bajo argdn y se enfrié hasta alcanzar 0°C con un bafio de hielo.

Luego se agregod por goteo DIBAL-H (7,27 ml, 7,27 mmol) (1M en PhMe) mediante una

172
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jeringa y la reaccion se dejé agitar hasta alcanzar la TA durante toda la noche. A esta
mezcla se agregd 10 % de HCI hasta que la solucién alcanzé un pH de ~ 2. La mezcla
resultante luego se dejo agitar durante 0,5 h. y luego se verti6 en un embudo de
separacion y se extrajo con acetato de etilo (2 x 200 mL). El extracto organico combinado
se secd con MgSQy, se filtrd y se concentrd al vacio para proporcionar el producto bruto
que se purifico mediante cromatografia cn gel de silice (80 g) utilizando acetato de
etilo/hexanos (1:4) como eluyente para proporcionar 3-etoxi-2-fluorobenzaldehido puro

(0,810 g, 80 %). m/z 196.

Los siguientes intermediarios se prepararon mediante el procedimiento del Método 172,

utilizando los materiales de partida apropiados.
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173 2-fluoro-3- 197 | 2-fluoro-3-
isobutoxibenzaldehido isobutoxibenzonitrilo
Ox-H Método 181
&F H
° X
Y Y
174 3-(ciclohexilmetoxi)-2- 237 | 3-(ciclohexilmetoxi)-2-
fluorobenzaldehido Muorcbenzonitrilo
Oxg-H Meétodo 182
E N
EEE |
o F
0 )
175 3-(ciclohexiloxt)-2- 223 3-(ciclohexiloxi)-2-
fluorebenzaldehido fluorobenzonitrilo
CHO Meétodo 183
E N
Il
»de :
0 S
(o]
176 2-fluoro-3- 183 | 2-fluoro-3-
isopropoxibenzaldehido isopropoxibenzonitrilo
o F Métlodo 184
T NQ\ \: /K//OT/
177 2-fluoro-3-(2,2,2- 223 | 2-fluoro-3-(2,2,2-

trifluoroetoxi)benzaldehi
do

F F
Oﬁ\O/O\kF

trifluoroetoxi)benzonitril
o
Método 200

F F
Nc\©,o\/’<§




/\/\A(

178 2-fluoro-3-(2- 10,32 (s, 1 ) 7,56- 199 | 2-fluoro-3-(2-
metoxietoxi)benzaldehid | 7,35 (m, 2 H) 7,13- metoxietoxi)benzonitrilo
0 6,96 (m, 1 H) 4,33- Método 185
Oy 4,22 (m, 2 H) 3,84- INI
&F 3,77 (m, 2 H) 3,42 (5, .
O 3 H)
O/\/O\
179 3-(ciclopentiloxi)-2- 195 | 3-(ciclopentiloxi)-2-
fluorobenzaldehido fluorobenzonitrilo

Oy Método 187
F
EZOD N
&
A

180 3-ciclobutoxi-2- 10,31 (s, 1 H) 7,41-| 209 | 3-ciclobutoxi-2-
fluorobenzaldehido 7,36 (m, 2 H) 7,05- fluorobenzonitrilo

Ox 7,03 (m, 1 H) 4,94- Método 186
F 4,85 (m, 1 H) 2,01- N
17 1,83 (m, 8 H)
° 7
O

Método 181
N

N
Il F Br\/l\ E'EF
OH 0/\|/

Un matraz de fondo redondo de 100 mL se cargd con una barra de agitacion
magnética, 2-fluoro-3-hidroxibenzonitrilo (0,500 g, 3,65 mmol), MeCN (13,89 ml), 1-
bromo-2-metilpropano {0,699 ml, 7,29 mmol) y K»CO4 (1,008 g, 7,29 mmol). La mezcla
luego se colocd en un bafio de aceite y se calentd hasta alcanzar 60°C con agitacion
durante toda la noche. Esta mezcla luego se enfrié hasta alcanzar la TA, se filtré a través
de un lecho de Celite y se concentrd al vacio. El material bruto se purificd mediante
cromatografia en gel de silice (40 g) utilizando acetato de etilo/hexanos (1:4) como
eluyente para proporcionar 2-fluoro-3-isobutoxibenzonitrilo puro (0,610 g, 87 %) como

un aceite incoloro. M/z 194.
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Los siguientes intermediarios se prepararon mediante el procedimiento del Método 181,

utilizando los materiales de partida apropiados.
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182 3-(ciclohexilmetoxi)-2- 234 | 2-fluoro-3-
fluorobenzonitrilo hidroxibenzonitrilo
N N
Il I
F F
o OH
/\O y
(bromometil)ciclohexano
5r
183 3-(ciclohexiloxi)-2- 220 | 2-fluoro-3-
fluorobenzonitrilo hidroxibenzonitrilo
N N
Il il
sde F
0 OH
Y
Bromociclohexano
Br
184 2-fluoro-3- 179 | 2-fluoro-3-
isopropoxibenzonitrilo hidroxibenzonitrilo
F N
N RN o il
(T T F
OH
Y
2-yodopropano
|
185 2-fluoro-3-(2- 196 | 2-fluoro-3-
metoxietoxi)benzonitrilo hidroxibenzonitrilo
N
H ]!
F F
O/\.,/o\ OH
y

1-bromo-2-metoxietano
Br/\”o\

177
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186 3-ciclobutoxi-2- 192 | 2-fluoro-3-
fluorobenzonitrilo hidroxibenzonitrilo
N
INI Il
Ei F
Yy
bromociclobutano
Br
187 3-(ciclopentiloxi)-2- 2-fluoro-3-
fluorobenzonitrilo hidroxibenzonitrilo
N
N i
E?IF F
/O OH
° y
bromociclopentano
Br’ :

Método 188
BocHN 0

S
HO™

BocHN,

O

_<O

(%)-terc-butil-4-hidroxipirrolidin-3-ilcarbamato

Pd H,

Una mezcla racémica de frans-bencil 3-(ferc-butoxicarbonilamino)-4-hidroxipirrolidina-
1-carboxilato (3,36 g, 9,99 mmol) (Método 190} en MeOH (40 mL) se desgasific, luego
se agrego6 10 % p de Pd/C (3,19 g, 3,00 mmol). La mezcla desgasificada, se cargd con Hj
¥y se agitd durante toda la noche. L.a mezcla se filtro a través de un lecho de Celite, se lavo
con metanol, el filtrado se secéd sobre Na;SQ, anhidro, se filtré y se concentrd al vacio
para proporcionar un solido blanco como terc-butil-4-hidroxipirrolidin-3-ilcarbamato
racémico (2,020 g, 100 %). "H NMR (400 MHz, MecOD) § ppm 4,13 (dt, 1 H), 3,89-3,75
(m, 1 H), 3,35 (brs, 1 H), 3,14 (dd, 1 H), 2,93-2,73 (m, 2 H), 1,46 (s,.10 H); m/z 203.
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Los siguientes-intermediarios se prepararon mediante el procedimiento del Método 188,

utilizando los materiales de partida apropiados.

Método Compuesto "H NMR m/z MP
189 (x)-terc-butil-4- 216 | ()-bencil 3-(terc-
hidroxipiperidin-3- butoxicarbonilaming)-4-
ilcarbamato hidroxipiperidina-1-

carboxilato

OH

~.»NHBoc Método 191
e

N OH

H

UNHBOC
(+1)

N

o)\o/\©

Método 190

O LD

0 o0 . H
TETRT D

(x)-bencil 3-(ferc-butoxicarbonilamino)-4-hidroxipirrolidina-1-carboxilato

A una mezcla de rrans-bencil 3-amino-4-hidroxipirrolidina- 1 -carboxilato racémico (2,67
g, 11,30 mmol) (Método 193) v di-tere-butil dicarbonato (3,70 g, 16,95 mmol) en CH;Cl,
(50 mL) se agregd EtsN (4,73 mL, 33,90 mmol) a 0°C. La mezcla luego se agitd a TA
durante 48 h. La mezcla de reaccion luego se concentrd al vacio para proporcionar un
residuo que se purifico mediante cromatografia en gel de silice (40% a 90% de acetato de
etilo/hexano) para proporcionar un sélido blanco como (%)-bencil 3-(ferc-
butoxicarbonilamino)-4-hidroxipirrolidina-1-carboxilato (3,36 g, 88 %). 'H NMR (400
MHz, Diclorometano-d2) § ppm 7,48-7,32 (m, 5 H), 5,21-5,00 (m, 2 H), 4,78 (brs, 1 H),
4,29-4,18 (m, 1 H), 3,84 (dd, 1 H), 3,74 (d, 1 H), 3,41-3,12 (m, 2 H}, 1,49-1,33 (m, 9 H);
m/z 337

179



103251

Los siguientes materiales de partida se prepararon mediante el procedimiento del Método

190 utilizando los materiales de partida apropiados.

Método Compuesto "H NMR m/z MP
191 (x)-bencil 3-(terc- 350 | (£)-bencil 3-amino-4-
butoxicarbonilamino)-4- hidroxipiperidina-1-
hidroxipiperidina-1- carboxilato
carboxilato Meéiodo 194 I.
OH

(TNHBOC OH
~ uNH

PN

192 | terc-butil  1-(2-cloro-6- 352 | 2-(3-amino-4-
formilfenil)-4- metilpiperidin-1-il}-3-
metilpiperidin-3- clorobenzaldehido
ilcarbamato Meétodo 199

s o)
é[»gniok (Ej NC(N .
Cl
o]

Método 193

Q T O o

P@ b HO' jb
(%)-bencil 3-amino-4-hidroxipirrolidina-1-carboxilato:

Una mezcla de frans-bencil 3-azido-4-hidroxipirrolidina- 1-carboxilato racémico
(2,96 g, 11,29 mmol) (Método 195) y trifenilfosfina (3,11 g, 11,85 mmol) en THF (25
mL) se agitd a TA durante 7 h. Luego se agregd agua (2 mL, 111 mmol) y la mezcla
luego se agité a 50°C durante toda la noche. La mezcla luego se concentré a presion

reducida y el residuo se purificé mediante cromatografia en gel de silice (100% DCM a

37:3:60/metanol:Et;N:DCM) para proporcionar el compuesto del titulo (2,96 g, 11,29
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mmol) como un aceite. '"H NMR (400 MHz, diclorometano-d2) & ppm 7,38-7,19 (m, 5

H), 5,02 (s, 2 H), 3,89 (brs, 1 H), 3,62 (dd, 2 H), 3,29-3,15 (m, 2 H), 3,12-3,01 (m, 1 H);
m/z 236,

Los siguientes materiales de partida se prepararon mediante el procedimiento del Método

193 utilizando los materiales de partida apropiados.

Método Compuesto "H NMR m/z MP
104 (£)-bencil 3-amino-4- 250 | ()-bencil 3-azido-4-
hidroxipiperidina-1- hidroxipiperidina-1-
carboxilato carboxilato
oH Método 196

Q,NH: o )
o)\o/\© Q

Método 195

SR o

Na‘ . - . HO
N=N=N é é

(#)-bencil 3-azido-4-hidroxipirrolidina-1-carboxilato

A una mezcla agitada de bencil 6-oxa-3-azabiciclo[3,1,0]hexano-3-carboxilato (5,2 g,
23,72 mmol) (Método 197) en DMF (30 ml.) se agregd azida de sodio (2,313 g, 35,58
mmol) en una mezcla de acetona (20,00 mL) y agua (10,00 mL). La mezcla resultante se
agitd a 80°C durante 24 h. La mezcla luego se diluyd con agua y éter, se separo y la capa
organica sc¢ lavé con salmuera, se secd y se concentrd al vacio. El material resultante se
purificé mediante cromatografia en gel de silice (eluyé con 15% a 35% de acetato de
etilo/hexano), proporcionando el compuesto del titulo como un sélido amarillo (4,10 g,

65,9 %). "H NMR (400 MHz, diclorometano-d2) & ppm 7,50-7,25 (m, 5 H), 5,43-5,25

181



103251

(m, 2 H), 4,31 (brs, 1 H), 4,00 (brs, 1 H), 3,77 (dd, 1 H), 3,69 (dd,’] H), 3,53 (d, 1 1),
3,44 (dd, 1 H), 2,17 (brs, 1 H); m/z 263.

Los siguicntes materiales de partida se prepararon mediante ¢l procedimiento del Método

195 utilizando los materiales de partida apropiados.

Método Compuesto "H NMR m/z MP
196 {(£)-bencil 3-azido-4- 276 | bencil 7-oxa-3-
hidroxipiperidina-1- azabiciclo[4,1,0]heptano-
carboxilato 3-carboxilato
OH Meétodo 198
Sh °
; ()
aav aae

Método 197
o)

S N S

Bencil 6-oxa-3-azabiciclo[3,1,0]hexano-3-carboxilato

A una mezcla agitada de bencil 2,5-dihidro-1H-pirrol-1-carboxilato (5 g, 24,60 mmol) en
DCM (80 mL} se agregd acido 3-clorobenzoperoxoico (6,89 g, 30,75 mmol) a 0°C. La
mezcla luego se agité a TA durante toda la noche. La mezcla de reaccion luego se filtré a
través de un lecho de Celite y el filtrado se lavd con NayCO4 saturado acuoso y salmuera,
Luego lo orgénico se separ6 y se seco sobre Na;SQ4 anhidro, se filtré y se concentro al
vacio para proporcionar el compuesto del titulo que se utiliz6 para la siguiente etapa sin

purificacion adicional.

Los siguientes materiales de partida se prepararon mediante el procedimiento del Método

197 utilizando los materiales de partida apropiados.
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Q

N

O)\O
s

Método Compuesto 'H NMR m/z MP
198 bencil 7-oxa-3- 217 | Bencil 5,6-
azabiciclo[4,1,0]heptano- dihidropiridina-1(2H)-
3-carboxilato carboxilato
y ()
9 :

0)\0/\©

Método 199:

pUsE U S
N N

<o (N e
Ci Ci

2-(3-amino-4-metilpiperidin-1-il)-3-clorobenzaldehido

A una solucién agitada de metil 1-(2-cloro-6-formilfenil)-4-metilpiperidin-3-ilcarbamato

(220 mg, 0,71 mmol) (Método 119) en MeOH (3 ml} se agreg6 40 % de solucién acuosa

de KOH (10ml) por goteo y la mezcla resultante se calent6 a reflujo durante 16 h. La

mezcla se dejo enfriar hasta alcanzar la TA, se diluyé con agua y se extrajo con DCM. El

extracto organico combinado se secd sobre Na;SQ, anhidro, se filtré y se concentro al

vacio. El residuo resultante se purificd mediante cromatografia en gel de silice (100 % de

acetato de etilo a 10 % metanol en acetato de etilo) para proporcionar el compuesto del
titulo como una goma amarilla clara (0,057 g, 31,9 %). 'H NMR (400 MHz,
CLOROFORMO-d) & ppm 8,44 (s, 1 H), 7,40 (t, 2 H), 7,07 (t, 1 H), 4,29 (d, 1 H), 3,58
(ddd, 1 H), 3,38 (dd, 1 H), 3,11 (td, 1 H), 2,81 (d, 1 H), 2,20-1,91 (m, 1 H), 1,31-1,14 (m,

1 H), 1,08 (d, 3 H), 0,63-0,37 (m,1 H).

Método 200

F Q o
N“:‘ OH FY\ \\S/,\KF
O/
\©/ FF F

2-fluoro-3-(2,2,2-trifluoroetoxi)benzonitrilo:

183
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N
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Una solucién agitada de 2-fluoro-3-hidroxibenzonitrilo (800 mg, 5,83 mmol) en
DMF (10 mL) a 0°C se trato en porciones con NaH (280 mg, 7,00 mmol) (dispersion al
60% en aceite). La mezcla de reaccién luego se agité durante 0,5 h y se agrego 2,2,2-
trifluoroetil trifluorometanosulfonato (1490 mg, 6,42 mmol). La reaccién se dejé entibiar
hasta alcanzar la TA durante toda la noche con agitacién. La mezcla de reaccion luego se
tratd con agua (40 mL) y salmuera (5 mL) y se extrajo con acetato de etilo (~ 50 mL). El
extracto organico se lavo con agua, se secd sobre Na;SOy anhidro, se filtré y se concentrd
al vacio para proporcionar un residuo que se purifico mediante cromatografia en gel de
silice (10 % a 30 % de acetato de etilo/hexanos) para proporcionar el compuesto del titulo
como un sélido blanco (1040 mg, 81 %). 'H NMR (400 MHz, MeOD) 6 ppm 7,56 (td, 1
H), 7,47-7,38 (m, 1 H), 7,38-7,24 (m, 1 H), 4,73 (g, 2 H); m/z 220.

Método 201:

(R)-terc-butil 1-(3-formilbifenil-2-il)piperidin-3-ilcarbamato:

OH
o]
Ok O Ok
O
E:IN NJ\O/J< o~z
H
Br

Una mezcla de (R)-terc-butil 1-(2-bromo-6-formilfenil)piperidin-3-il carbamato (Método
95) (300 mg, 0,78 mmol), 4cido fenilborénico (143 mg, 1,17 mmol), complejo de 1,1'-
bis(di-terc-butilfosfino)ferrocenodicloro paladio (11) (40,8 mg, 0,06 mmol) y Na,COs
(124 mg, 1,17 mmol) se suspendié en dioxano (5 mL) y agua (1,50 mL) y se agitd a
110°C durante toda la noche bajo una atmdsfera de nitrégeno. La reaccion se enfrid hasta
alcanzar la TA y se agregd agua (~ 50 mL) y acetato de etilo (~ 50!mL) a la mezcla. La
fase organica se separo, se¢ secd sobre MgSO4 anhidro, se filtrd y se concentrd al vacio
para proporcionar un residuo purificado mediante cromatografia en gel de silice (40 g)
utilizando un gradiente de 5% a 30% de acetato de etilo/hexanos para proporcionar el

compuesto del titulo como un solido de bajo punto de fusion (168 mg, 56,4 %); m/z 381.

Pueden purificarse los ejemplos proporcionados anteriormente mediante HPLC de
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fase inversa en un disclvente que contenga distintas concentraciones de acido
trifluoroacético o acido clorhidrico. De este modo, los ejemplos precedentes pueden

aislarse como la base libre, sal clorhidrato o sal trifluoroacetato.

Descripcion de ensayos de enzima PIM 1 y 2:

Ensayo de cambio de movilidad de PIM1 in vitro

Puede determinarse la actividad de la enzima His-PIM1 [2-313] humana
purificada in vitro utilizando un ensayo de cambio de movilidad en un lector Caliper
LC3000 (Caliper, MA), que mide la fluorescencia de un FL-Ahx-Bad (FITC-
(AHX)RSRHSSYPAGT-COOH, Primm 200606-00289, Primm Biotech, MA)
fosforilado y no fosforilado y calcula un valor radiométrico para determinar el recambio
porcentual. Puede expresarse PIM1 (Universidad de Dundee, Escocia) en un sistema de
baculovirus con un rendimiento tipico de >85% de pureza.

Se determina la fosforilacion del FL-Ahx-Bad en presencia o ausencia del
compuesto de interés. Se preincuban 5ul de mezcla de enzima/sustrato/adenosina
trifosfato (ATP) que consiste en PIM1 2,4nM, FL-Ahx-Bad 3,6uM y ATP 240uM en
1,2x solucién amortiguadora con 2ul de compuesto durante 20 miﬁutos a 25°C. Se
inician las reacciones con 5ul de mezcla metdlica que consiste en MgCl, 24mM en
solucion amortiguadora 1,2x y se incuba a 25°C durante 30 minutos y las reacciones se
detienen mcdianté la adicién de mezcla de detencion que consiste en HEPES 100mM,
4cido etilendiaminotetraacético 121mM, 0,8% de reactivo Coatin Reagent 3 (Caliper,
MA) y 0,01% de Tween. Se detecta el sustrato fosforilado y no fosforilado con un lector
Caliper LC3000 (Caliper, MA) en presencia de solucién amortiguadora de separacion que
consiste en HEPES 100mM, acido ctilendiaminotetraacético 16mM, 0,1% de reactivo
Coalin Reagent 3 (Caliper, MA), 0,015% de Brij-35, 5% de DMSO y MgCl; 5,6mM.
Pueden utilizarse las siguicntes condiciones de separacion para un Caliper LC3000: -1,0
PSI, -2000 V voltaje corriente arriba, -400 V voltaje corriente abajo, 0,2 segundos de

absorcion de muestra, 45 segundos post absorcién, 10% de fuerza laser.
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Ensayo de cambio de movilidad de PIM2 in vitro

Puede determinarse la actividad de la enzima His-PIM2 [23-299] humana
purificada in vitro utilizando un ensayo de cambio de movilidad en un lector Caliper
LC3000 (Caliper, MA), que mide la fluorescencia de un FL-Ahx-Bad (FITC-
(AHX)RSRHSSYPAGT-COOH, Primm 200606-00289, Primm Biotech, MA)
fosforilado y no fosforilado y calcula un valor radiométrico para determinar el recambio
porcentual. Puede expresarse PIM2 (producida en AstraZeneca, R&D Boston) en células
de . coli con un rendimiento tipico de >90% de pureza.

Se determina la fosforilacién del FL-Ahx-Bad en presencia o ausencia del
compuesto de interés. Se preincuban Sull de mezcla de enzima/sustrato/adenosina
trifosfato (ATP) que consiste en PIM1 2,4nM, FL-Ahx-Bad 3,6uM y ATP 12uM en
solucion amortignadora 1,2x con 2ul de compuesto durante 20 minutos a 25°C. Se
inician las reacciones con 5ul. de mezcla metalica que consiste en MgCl, 24mM en
solucidn amortiguadora 1,2x y se incuba a 25°C durante 90 minutos. Se detienen las
reacciones mediante la adicion de Sull de mezcla de deteccién que consiste en HEPES
1H00mM, acido etilendiaminotetraacético 121mM, 0,8% de reactivo Coatin Reagent 3
(Caliper, MA) y 0,01% de Tween. Se detecta el sustrato fosforilade y no fosforilado con
un lector Caliper LC3000 (Caliper, MA} en presencia de solucién amortiguadora de
separacion que consiste en HEPES 100mM, 4cido etilendiaminotetraacético 16mM, 0,1%
de reactivo Coatin Reagent 3 (Caliper, MA), 0,015% de Brij-35, 5% de DMSO y MgCl,
5,6mM. Pueden utilizarse las siguientes condiciones de separaciéon para un Caliper
LC3000: -1,0 PSI, -2000 V voltaje corriente arriba, -400 V voltaje corriente abajo, 0,2
segundos de absorcion de muestra, 45 segundos post absorcidn, 10% de fuerza laser.

Utilizando los ensayos descritos anteriormente, o modificaciones adecuadas de los
mismos, los compuestos preferidos descritos en la presente generalmente tienen un valor
de Clsp para PIMI1 menor que 5 micromolar (uM) y, aun mds preferido, menor que 1
micromolar. La tabla 1 que figura a continuacién proporciona la inhibicién porcentual de
PIMI1 a 0,3 micromolar para los ejemplos proporcionados en la presente. Varios
ejemplos se evaluaron més de una vez. Las variaciones en los resultados experimentales,
los valores negativos o los valores con mas de 100% de inhibicién se deben

presumiblemente a errores experimentales inherentes al ensayo.
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Numero de Ejemplo
1

2

5A

5B

10
11
12
13
14
15
16
17
18

19

Tabla 1.

%I PIM1 a 0,3 uM
>95
>95
>95
>95
>95
>95
79.4
5,4
16,3
6,9
>95
89,4
80,2
<5
>95
12,9
139
29,8
<5

>85

187

%I PIM2 a 0,3 uM
77,7
>95
58,0
79,6
79,9
>95
9,5
<5
<5
<5
50,1
17,9
<5
<5
69,9
<5
<5
<5
<5

38,3



103251

20

21

22

23

24

25

26

27

28

29

30

31

32

86,5
82,9
81,9
87,6
>95
>95
>95
90,8
90,0
92,8
90,8
92,8

94,0

19,1
15,8
8,5
19,7
44,3
68,4
49,6
25,1
27,4
15,6
233

31,9
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42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

58,8
55,4
83,8
40,1
13,4
50,0
84,4
>95
93,7
85,5
>95
92,3
88,1
11,0
90,7
53,3
16,0
<5
35,4
81.8

62,1

79,2

189

23,3
14,7
46,7
14,3
15,7
26,3
41,3

86.3

33,5
42,6
7.1
6,6
11,3
28,1
17,5

21,5
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84C

84D

84E

84F

84G

84H

841

84

84K

84L

84M

84N

840

85

86

87

88

89

90

91

92

93

47.8
278
11,7
87,4
92,0
>95
>95
93,3
>95
>95
>95
92,8
<5
>95
>95
>95
>95
48,4
78,2
6.6
>95

>95

191

29,6
<5
6,1

52,4

63,0

67,0

82,7

40 4

90,8

55,2

80,9

81,4
<5

82,4
>95

84,2

88,4

21,5

86,3

16,4

81,5

66,3
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94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

>95
>95
>95
>95
>95
>95
93,0
>95
93,3
>95
>95
>95
>95
>95
>95
64,2
90,9
>95
>95
>95
>95

93,3

192

>95
>95
>95
86,4
81,4
>95
93,9
>95
91,9
88,7
92,4
92,4
92,8
>95
>95
65,8
90,7
>95
>95
>95
>95

76,1
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116

117

118

119

120

121

122A

1228

122C

122D

122E

122F

122G

122H

1221

122]

122K

1221

122M

122N

1220

122P

>95
>95
>95
56,2
58,9
>05
88.2
>95
>95
>95
>95
>95
>95
>95
>95
>95
>95
>95
>95
>95
>95

>95

193

>85
>95
>95
20,1
22,2
87.4
55,0
92,3
>95
>95
>95
>95
92,1
>95
>95
>95
>95
>95
>95
>95
>95

>95
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122Q
122R
1228
122T
122U
122V
122W
122X
122Y
1227
122AA
122AB
122AC
122AD
122AE
122AF
122AG
122AH
122A1
123
124

125

>95
>95
>95
>95
>95
>95
>95
>95
>95
>95
>05
>95
=95
>95
>95
83,9
68,9
19.0
>95
>95

>95

>95

>95
89,6
>95
>95
>95
>95
>95
67,1
>95
>95
>95
>95
>95
>95
>95
87,9
86,7
14,0
>95 |
>05:
>95

>05
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126

127

128

12GA

1298

129C

130

- 131A

131B

132

133

134

135

136

137

138

139

140

141]

142

143

144

>95
>95
81,2
>95
>95
85,0
66,2
27,1
<5
93,0
>95
>95
42.5
82,8
55,1
87.9
58,1
73,3
34,9
86,1
85,9

63,2

195

>05
>95
49,0
>95
>95
52,1
45,5
<5
<5
88,1
93,4
85,2
10,8
44,6
18,6
63,2
15,1
52,0
<5
75,2
49,8

21,2
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145

146

147

148

149

150

151

152

>95
88,9
743
91,5
>95
79,8
31,5

10,8

196

80,1
48,5
36,4
60,8
75,4
31,7
13,5

16,7
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REIVINDICACIONES
1. Un método para tratar o prevenir cancer que comprende

a) proporcionar una composicion farmacéutica que comprende un compuesto de

H O
N
1
ST
R1

formula I,

formula I,

o sales del mismo, que funciona para inhibir una quinasa PIM, en donde

R! se selecciona de un carbociclilo, arilo y heterociclilo, en donde
R! opcionalmente se sustituye por uno o més R?, iguales o diferentes;

R? se selecciona de halégeno, alquiloC ¢, alquiloCy.¢ halogenado,
amino, alquilC,.gamino, (alquilC,);amino y heterociclilo, en donde R?
opcionalmente se sustituye por uno 0 mas R, iguales o diferentes;

R? se selecciona de alquiloC.¢, hal6égeno, nitro, ciano, hidroxi,
amino, mercapto, formilo, carboxi, carbamoilo, alcoxiC, 4, alquilCy.gtio,
alquilC,_¢amino, (alquilC).¢}amino, alquilC;ssulfinilo, alquilC,.gssulfonilo,
arilsulfonilo, carbociclilo, arilo y heterociclilo, en donde R? opcionalmente
se sustituye por uno o mas RY, iguales o diferentes;

R* se selecciona de alquiloCy 4, halégeno, nitro, ciano, hidroxi,
amino, mercapto, formilo, carboxi, carbamoilo, alcoxiC, ¢, alquilC_stio,
alquilC,_gamino, (alquilC,_g),amino, alquilCy_gsulfinilo, alquilC;_gsulfonilo,
arilsulfonilo, carbociclilo, arilo y heterociclilo, en donde R* opcionalmente
se sustituye por uno o mas R’, iguales o diferentes; y

R’ se selecciona de haldgeno, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto,
sulfamoilo, metilo, etilo, metoxi, etoxi, acetilo, acetoxi, metilamino,

etilamino, dimetilamino, dietilamino, N-metil-N-etilamino, acetilamino, N-
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metilcarbamoilo, N-ctilcarbamoilo, N, N-dimetilcarbamoilo, N, N-
dietilcarbamoilo, N-metil-N-etilcarbamoilo, metiltio, etiltio, metilsulfinilo,
etilsulfinilo, mesilo, etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-
metilsulfamoilo, N-etilsulfamoilo, N, N-dimetilsulfamoilo, NV, N-
dietilsulfamoilo, N-metil-N-etilsulfamoilo, carbociclilo, arilo y
heterociclilo; y

b} administrar dicha composicién farmacéutica a un sujeto al que se le ha

diagnosticado, que exhibe sintomas o que corre el riesgo de padecer cancer.

2. Un compuesto de férmula 1A,

H o
e iy
TN [[hﬁk):(
| = Y‘Hf\Ra
R NAA
R5

formula 1A,

o sales del mismo, en donde,

- en cada caso se selecciona individualmente de un enlace simple y

doble;

n se seleccionade 0, 1 0 2;

m se seleccionade 0,1 02;

A se seleccionade Ny CR7;

X se selecciona de O, S, CHR!® y NR'";

Y se seleccionade N, CHy C;

R’, R® y R’ se seleccionan cada uno individualmente e
independientemente de hidrégeno, alquiloC, g, halégeno, ciano, nitro, hidroxi,
amino, mercapto, formilo, carboxi, carbamoilo, alcoxiC, 4, alquilC;.gtio, alquilC,.
samino, (alquilC,.¢);amino, carbociclilo, arilo y heterociclilo, en donde Rs, R® y

R’ opcionalmente se sustituyen cada uno por uno o mas R'? iguales o diferentes;
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R® y R? se seleccionan cada uno individualmente e independientemente de
hidrégeno, amino, hidroxilo, mercapto, alquiloC, s, alquilC.gamino, carbociclilo,
arilo y heterociclilo en donde R® y R® opcionalmente se sustituyen cada uno por
uno o més R", iguales o diferentes;

R'Y se selecciona de hidrogeno, alquiloC, ., haldégeno, nitro, ciano,
hidroxi, amino, mercapto, formilo, carboxi, carbamoilo, alcoxiC, g, alquilCi_tio,
alquilC; gamino, (alquilC,_¢);amino, alquilC,_gsulfamoilo, arilsulfamoilo,
carbociclilo, arilo y heterociclilo, en donde R' opcionalmente se sustituye por
uno o mas R'? iguales o diferentes;

R'' se selecciona de hidrégeno, formilo, alquiloC,.g, alcanoiloC, g,
alquilCy gsulfinilo, alquilC,¢sulfonilo, arilsulfonilo, alcoxiC,.scarbonilo,
carbociclilo, artlo y heterociclilo, en donde R'! opcionalmente se sustituye por
uno o mas R iguales o diferentes;

R'? se selecciona de halégeno, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo,
metilo, etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-
etilcarbamoilo, N, N-dimetilcarbamoilo, N, N-dietilcarbamoilo, N-metil-N-
etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo, etilsulfonilo,
metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-ctilsulfamoilo, N N-
dimetilsulfamoilo, N, N-dietilsulfamoilo, N-metil-N-etilsulfamoilo, carbociclilo,
arilo y heterociclilo, en donde R'* opcionalmente se sustituye por uno o mas R'S,

iguales o diferentes;

R'"’ se selecciona de alquiloC., alcanoiloC, 4, alquilC.ssulfinilo, alquilC,.

gsulfonilo, arilsulfonilo y alcoxiC4carbonilo en donde R opcionalmente se
sustituye por uno o mas R'? iguales o diferentes;

R'® se selecciona de haldgeno, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo,
metilo, etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, N-metil-N-etilamino, acetilamino, aminometilo, aminoetilo,

aminopropilo, aminobutilo, N-metilcarbamoilo, N-etilcarbamoilo, N, N-
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dimetilcarbamoilo, ¥, N-dietilcarbamoilo, N-metil-N-etilcarbamoilo, metiltio,
etiltio, metilsulfinilo, etilsulfinilo, mesilo, etilsulfonilo, metoxicarbenilo,
etoxicarbonilo, M-metilsulfamoilo, N-etilsulfamoilo, N, N-dimetilsulfamoilo, N, N-
dietilsulfamoilo y N-metil-N-etilsulfamoilo; y

siempre que R®, R® y R” no sean todos hidrégeno y

siempre que el compuesto no sea 5S-((5-nitro-2-(1-
piperidinil}feni)metileno)-2,4-tiazolidinadiona o 5-((2-(4-morfolinil)-5-

nitrofenil)metileno)-2,4-tiazolidinadiona.

3. Un compuesto de férmula IB,

formula IB,
o sales del mismo, en donde,

n se seleccionade 0,1 0 2;

X se selecciona de O, CHR'® y NR';

R®, R®y R se seleccionan cada uno individualmente e
independientemente de hidrogeno, halégeno, ciane, hidroxi, triflucrometoxi,
triflucrometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo,
metilo, etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-
etilcarbamoilo, N, N-dimetilcarbamoilo, N, N-dietilcarbamoilo, N-metil-N-
etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo, etilsulfonilo,

metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-etilsulfamoilo, N, N-

dimetilsulfamoilo, N, N-dietilsulfamoilo y N-metil-N-etilsulfamoilo;
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R® y R? se seleccionan cada uno individualmente e independientemente de
hidrégeno, amino, alquiloC,_, alquilC;.¢<amino, en donde R® y R® opcionalmente
se sustituyen cada uno por uno o mas R, iguales o diferentes;

R' se selecciona de hidrogeno, alquiloCy.g, halégeno, nitro, ciano,
hidroxi, amino, mercapto, formilo, carboxi, carbamoilo, alcoxiCi, alquilCj.tio,
alquilC|.¢amino, (alquilC,_¢)zamino, alquilC, gsulfamoilo, arilsulfamoilo,
carbociclilo, arilo y heterociclilo, en donde R opcionalmente se sustituye por
uno o mas R'? iguales o diferentes;

R!! se selecciona de hidrégeno, alquiloC s, alcanoiloC.¢, alquilC;-
esulfinilo, alquilC,.¢sulfonilo, arilsulfonilo, alcoxiC,¢carbonilo, carbociclilo, arilo
y heterociclilo, en donde R opcionalmente se sustituye por uno o méas R"
iguales o diferentes;

R'? se selecciona de halégeno, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo,
metilo, etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-
etilcarbamoilo, N, N-dimetilcarbamoilo, NV, N-dietilcarbamoilo, N-metil-N-
etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo, etilsulfonilo,
metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-etilsulfamoilo, N, N-
dimetilsulfamoilo, N, N-dietilsulfamoilo, N-metil-N-ctilsulfamoilo, carbociclilo,
arilo y heterociclilo, en donde R'? opcionalmente se sustituye por uno o mas R',

iguales o diferentes;

R" se selecciona de alquiloC,_g, alcanoiloC, ¢, alquilC, ¢sulfinilo, alquilC,.

ssulfonilo, arilsulfonilo y alcoxiC;¢carbonilo en donde rRY opcionalmente s¢
sustituye por uno o mas R" iguales o diferentes;

R'¢ se selecciona de haldgeno, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo,
metilo, etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, -
etilcarbamoilo, N, N-dimetilcarbamoilo, N, N-dietilcarbamoilo, N-metil-N-

etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo, etilsulfonilo,
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metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-etilsulfamoilo, N, N-

dimetilsulfamoile, N N-dietilsulfamoilo y N-metil-N-etilsulfamoilo; y

siempre que dicho compuesto no sea,
5-[12-(4-metil-1-piperazinil)fenil|metileno]-2,4-tiazolidinadiona o
5-[[2-[(2.6-dicloro-3-metilfenil)Jamino]fenil|metileno]-2,4-

tiazolidinadiona.

4. Un compuesto de férmula IC,

H 0
N
0 ::< ) R
ST X
9%
n
R’ R’
RG
férmula IC,

o sales del mismo, en donde,

nse seleccionade 0,1,2,3,4,5,6,708;

X se seleccionade O, S, CHR'® y NR! l;

Y se seleccionade O, Sy NR'3;

R’, R® y R’ se seleccionan cada uno individualmente ¢
independientemente de alquiloC,.¢, halégeno, nitro, ciano, hidroxi, amino,
mercapto, formilo, carboxi, carbamoilo, alcoxiC;g, alquilC,.gtio, alquilC,.samino,
dialquilC;.¢amino, carbociclilo, arilo y heterociclilo, en donde R®, RS y R’
opcionalmente se sustituyen cada uno por uno o mas R'? iguales o diferentes;

R' se selecciona de hidrogeno, alquiloC,.¢, haldgeno, nitro, ciano,
hidroxi, amino, mercapto, formilo, carboxi, carbamoilo, alcoxiC,, alquilC,.gtio,
alquilC,.samino, (alquilCi.¢);amino, alquilC,.¢sulfamoilo, arilsulfamoilo,
carbociclilo, arilo y heterociclilo, en donde R'® opcionalmente se sustituye por

uno o mas R'" iguales o diferentes;
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5.Unc

mismo,

R'" RS y R se seleccionan cada uno individualmente ¢
independientemente de hidrégeno, alquiloC,.4, alcanoiloCi.g, alquilCy.gsulfinilo,
alquilC,gsulfonilo, arilsulfonilo y alcoxiC.¢carbonilo en donde R
opcionalmente se sustituye por uno o mas R' iguales o diferentes;

o R'"' y R!, tomados junto con los 4tomos a los que estin unidos forman
un anillo heterociclico de cinco, seis o siete miembros opcionalmente sustituido
por uno o més R'? iguales o diferentes;

R'? se selecciona de halégeno, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, formilo, carboxi, carbamoilo, mercapto, sulfamoilo,
metilo, etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-
ctilcarbamoilo, N, N-dimetilcarbamoilo, N, N-dietilcarbamoilo, N-metil-N-
etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo, etilsulfonilo,
metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-etilsulfamoilo, N, N-
dimetilsulfamoilo, N, N-dietilsulfamoilo, N-metil-N-ctilsulfamoilo, carbociclilo,

arilo y heterociclilo.

ompuesto de formula IC tal como se define en la Reivindicacién 4, o sales del

en donde Y es NR'%.

6. Un compuesto de formula TA, IB o IC, tal como se define en las Reivindicaciones 2-4,

o sales

del mismo, en donde R’ es un alquiloC, ¢ halogenado.

7. Un compuesto de formula IA, IB o IC, tal como se define en las Reivindicaciones 2-4,

o sales

del mismo, en donde R’ es un halogeno.

8. Un compuesto de formula IX,
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H O
N
o=
57X
R'I?
R’ R’
RG

formula IX,

o sales dcl mismo, en donde

R’ se selecciona de hidrogeno, alcoxiC,.s, carbamoilo y alquiloC)_g halogenado;

R® se selecciona de hidrégeno, halégeno, alcoxiCy.¢ y 2-(1-piperidil)etoxi;

R’ se selecciona de hidrégeno, halogeno y alcoxiC;

R'” es un heterocarbociclilo, en donde R’ opcionalmente se sustituye por uno o
mas R'®, iguales o diferentes;

R'® se selecciona de halogeno, formilo, amino, alquiloC,.s, alquilC_.samino,
(alquilC,_¢),amino, carbociclilo, arilo, heterociclilo, en donde R'® opcionalmente se
sustituye por uno o més R'?, iguales o diferentes;

RY se selecciona de amino, alquiloC,.4, hidroxi, carbociclilo y heterociclilo en .

donde R" opcionalmente se sustituye por uno o mas R*, iguales o diferentes; y

R se selecciona de amino, alquiloC, y halégeno.

9. El compuesto de la Reivindicacion 8, o sales del mismo, en donde, R'’ se selecciona de
(3R)-3-aminopirrolidin-1-ilo, (3R)-3-dimetilaminopirrolidin-1-ilo, (38)-3-(3-
aminopropilamino)pirrolidin-1-ilo, (3S)-3-(5-aminopentanoilamino)pirrolidin-1-ilo, (3S)-
3-amino-1-piperidilo, (3S)-3-aminopirrolidin-1-ilo, (3S)-3-dimetilaminopirrolidin-1-ilo,
(35,5R)-3,5-dimetilpiperazin-1-ilo, 1,4-diazepan-1-ilo, 2-(1-piperidil)etoxi, 2-
dietilaminoetoxi, 2-dimetilaminoetil-metil-amino, 2-hidroxietoxi, 2-motfolinoetoxi, 3-(2-
aminoetilamino)pirrolidin-1-ilo, 3-(2-hidroxietilamino)pirrolidin-1-ilo, 3-(2-
metilaminoetilamino)pirrolidin-1-ilo, 3-(3-aminopropanoilamino)pirrolidin-1-ilo, 3-(3-

aminopropilamino)pirrolidin-1-ilo, 3-(3-metil-1,2,4-oxadiazol-5-i1)-1-piperidilo, 3-

(aminometil)-1-piperndilo, 3-(aminometil)pirrolidin-1-ilo, 3-acetamidopirrolidin-1-ilo, 3-
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aminopirrolidin-1-ilo, 3-dimetilaminopropoxi, 3-dimetilaminopropil-metil-amino, 3-
dimetilaminopirrolidin-1-ilo, 3-hidroxipirrolidin-1-ilo, 3-piridilo, 4-(1-meul-4-
piperidil)piperazin-1-ilo, 4-(1-piperidil)-1-piperidilo, 4-(2-aminoetil)piperazin-1-ilo, 4-(2-
hidroxietil)-1,4-diazepan-1-ilo, 4-(2-hidroxietil)-1-piperidilo, 4-(2-hidroxietil)piperazin-
1-ilo, 4-(2-metilaminoetil)piperazin-1-ilo, 4-(2-morfolinoetil)piperazin-1-ilo, 4-(3-
aminopropanoil)-1,4-diazepan-1-ilo, 4-(3-aminopropanoil)piperazin-1-ilo, 4-(3-
aminopropil)piperazin-1-ilo, 4-(3-hidroxipropil)piperazin-1-ilo, 4-(3-metil-1,2,4-
oxadiazol-5-il)-1-piperidilo, 4-(4-aminobutancil)-1,4-diazepan-1-ilo, 4-(4-
aminobutanoil)piperazin-1-ilo, 4-(4-cloro-2-fluoro-fenil)piperazin-1-ilo, 4-(4-
fluorofenil)piperazin-1-ilo, 4-(4-piridilmetil)piperazin-1-ilo, 4-(5-aminopentanoil)-1,4-
diazepan-1-ilo, 4-(5-aminopentanoil)piperazin-1-ilo, 4-(azetidina-3-carbonil)piperazin-1-
ilo, 4-(benzo[1,3]dioxol-5-ilmetil)piperazin-1-ilo, 4-(ciclopropilmetil)piperazin-1-ilo, 4-
(hidroximetil)-1-piperidilo, 4-(piperidina-3-carbonil)-1,4-diazepan-1-ilo, 4-(piperidina-3-
carbonil)piperazin-1-ilo, 4-(piperidina-4-carbonil)piperazin-1-ilo, 4-[(2-

clorofenil)metil piperazin-1-ilo, 4-[3-(aminometil)benzoil]piperazin-1-ilo, 4-[4-
(piperazin-1-ilmetil)benzoil|piperazin-1-ilo, 4-acetilpiperazin-1-ilo, 4-amino-1-piperidilo,
4-butil-1,4-diazepan-1-ilo, 4-ciclopentilpiperazin-1-ilo, 4-dimetilamino-1-piperidilo, 4-
hidroxi-1-piperidilo, 4-isobutilpiperazin-1-ilo, 4-isopropilpiperazin-1-ilo, 4-
metilpiperazin-1-ilo, 4-morfolino-1-piperidilo, 4-piridilo, 4-pirrolidin-1-il-1-piperidilo, 4-
terc-butoxicarbonilpiperazin-1-ilo, 4-terc-butilpiperazin-1-ilo, morfolino, piperazin-1-ilo

y pirrolidin-1-ilo.

10. Un compuesto que se selecciona de:
5-({2-[(3S)-3-aminopiperidin-1-il]-3-cloro-5-(trifluorometil )fenil ymetilideno}-
1,3-tiazolidina-2,4-diona;
5-({2-[(3R)-3-aminopiperidin-1-il]-3-cloro-5-(trifluorometil)fenil } metilideno)-
1,3-tiazolidina-2 4-diona;
5-{[2-(4-aminopiperidin-1-il)-3-cloro-5-(trifluorometil)fenil Jmetilideno}-1,3-
tiazolidina-2,4-diona;
5-({2-[3-(aminometil)piperidin-1-il]-3-cloro-5-(tri :ﬂuorometil)fen.i] tmetilideno)-

1,3-tiazolidina-2,4-diona;
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5-{[3-cloro-2-(1,4-diazepan-1-il)-5-(trifluorometii)fenil Jmetilideno}-1,3-
tiazolidina-2,4-diona;
5-{[3-cloro-2-(4-ciclopentilpiperazin- 1-il)-5-(trifluorometil)fenil jmetilideno }-1,3-
tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(4-fluorofenil)piperazin-1-il]-5-(trifluorometil)fenil } metilideno)-
1,3-tiazolidina-2,4-diona;
5-({2-[4-(],3-benzodioxol-5-ilmetil)piperazin-1-il]-3-cloro-5-
(trifluorometil)fenil} metilideno)-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(3-metil-1,2,4-oxadiazol-5-il)piperidin-1-il}-5-
(trifluorometil)fenil } metilideno)-1,3-tiazolidina-2,4-diona;
5-{[3-cloro-2-(4-pirrolidin-1-ilpiperidin-1-il)-5-(trifluorometil)fenil jmetilidenc} -
1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(1-metiletil)piperazin-1-il}-5-(trifluorometil}fenil  metilideno)-
1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(2-metilpropil)piperazin-1-il]-5-
(trifluorometil)fenil} metilideno)-1,3-tiazolidina-2 4-diona;
5-({3-cloro-2-[4-(2-hidroxietil)pipenidin-1-il}-5-(irifluorometil)fenil } metilideno)-
1,3-t1azolidina-2,4-diona;
3-({3-cloro-2-[(3S)-3-(dimetitamino)pirrolidin-1-il}-5-
(trifluorometil)fenil } metilideno)-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(4-cloro-2-fluorofenil)piperazin-1-il]-5-
(trifluorometil)fenil} metilideno)-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[3-(3-metil-1,2,4-oxadiazol-5-il)piperidin-1-il]-5-
(trifluorometil)fenil metilideno)-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(piridin-4-1lmetil)piperazin-1-il}-5-
(trifluorometil)fenil }metilideno)-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(2-clorobencil)piperazin-1-i1}-5-
(trifluorometil)fenil }metilideno)-1,3-tiazolidina-2,4-diona;

5-({3-cloro-2-[4-(1-metilpiperidin-4-i])piperazin-1-il]-5-

(trifluorometil)fenil }metihideno)-1,3-tiazolidina-2,4-diona;
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5-({3-cloro-2-[4-(2-morfolin-4-iletil)piperazin-1-il]-5-
(trifluorometil)feni! } metilideno)-1,3-tiazolidina-2 ,4-diona;
5-({3-cloro-2-[4-(ciclopropilmetil)piperazin-1-il]-5-
(trifluorometil)fenil } metilideno)-1,3-tiazolidina-2,4-diona;
5-{[3-cloro-2-(4-morfolin-4-ilpiperidin-1-il)-5-(trifluorometil )fenil Jmetilideno } -
1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(3-hidroxipropil)piperazin-1-il]-5-
(trifluorometil)fenil } metilideno)-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(dimetilamino)piperidin-1-il]-5-
(trifluorometil)fenil}metilideno)-1,3-tiazolidina-2,4-diona;
5-{[3-cloro-2-{[3-(dimetilamino)propil}(metil}amino } -5-
(trifluorometil)fenil]metilideno}-1,3-tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(2-hidroxietil)-1,4-diazepan-1-il]-5-
(trifluorometil)fenil} metilideno)-1,3-tiazolidina-2,4-diona;
5-{[2-(4-butil-1,4-diazepan-1-il)-3-cloro-5-(trifluorometil)feniljmetilideno}-1,3-
tiazolidina-2,4-diona;
5-({3-cloro-2-[4-(2-hidroxietil)piperazin-1-il]-5-(trifluorometil)fenil } metilideno)-
1,3-tiazolidina-2,4-diona;
5-{[3-cloro-2-morfolin-4-il-5-(trifluorometil)fenil]metilideno} - 1,3-tiazolidina-
2.4-diona;
5-{[2~(4-terc-butilpiperazin-1-i)-3-cloro-5-(trifluorometil }fenilJmetilideno}-1,3-
tiazolidina-2,4-diona;
5-{[2-(1,4'-bipiperidin-1'-il}-3-cloro-5-(trifluorometil)feniljmetilideno}-1,3-
tiazolidina-2,4-diona;
5-{[3-cloro-2-(4-metilpiperazin-1-il)-5-(trifluorometil)fenilmetilideno}-1,3-
tiazolidina-2,4-diona;
5-({3-bromo-2-[(35)-3-(dimetilamino)pirrolidin-1-il]fenil}metilideno)-1,3-
tiazolidina-2,4-diona;
5-({2-[(3R,58)-3,5-dimetilpiperazin-1-il]-5-(trifluorometil)fenil }metilideno)-1,3-

tiazolidina-2,4-diona;
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(52)-5-({2-[(3S)-3-aminopirrolidin-1-il]-3-cloro-5-
(trifluorometil)fenil} metilideno)-1,3-tiazolidina-2,4-diona;

(5Z)-5-({3-[3-(4-metilpiperazin-1-il)propoxi]fenil } metilideno)-1,3-tiazolidina-
2,4-diona;

2-{3-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-ilideno)metil] fenoxi } acetamida;

(5Z)-5-{[3-(3-piperidin-1-ilpropoxi)fenilJmetilideno}-1,3-tiazolidina-2,4-diona;

(5Z)-5-({3-[(4-metilpiperazin-1-il)metil]fenil} metilideno)-1,3-tiazolidina-2,4- .
diona;

N-[2-(dimetilamino)etil}-2"-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-ilideno)metil]-N-
metilbifenil-4-sulfonamida;

5-({2-[(3S)-3-(dimetilamino)pirrolidin-1-il]-3-metoxifenil } metilidenc)-1,3-
tiazolidina-2,4-diona;

5-({2-[(38)-3-(dimetilamino)pirrolidin-1-il]-5-(trifluorometil)fenil } metilideno)-
1,3-tiazolidina-2,4-diona;

5-({5-cloro-2-[(38)-3-(dimetilamino)pirrolidin-1-il]fenil } metilideno)-1,3-
tiazolidina-2,4-diona;

5-({2-[(3S)-3-(dimetilamino)pirrolidin-1-ilj-4-metilfenil }metilideno)-1,3-
tiazolidina-2,4-diona;

5-({2-[(35)-3-(dimetilamino)pirrolidin-1-il]-S-fluorofenil }metilideno)-1,3-

tiazolidina-2,4-diona;

5-({2-{(35)-3-(dimetilamino)pirrolidin-1-il]-5-metilfenil }metilideno)-1,3-
tiazolidina-2,4-diona;

5-({5-bromo-2-[(38)-3-(dimetilamino)pirrolidin-1-il}fenil }metilideno)-1,3-
tiazolidina-2,4-diona;

5-({2-[(3S)-3-(dimetilamino)pirrolidin-1-il]-3-fluorofenil }metilideno)-1,3-
tiazolidina-2 4-diona;

5-({2-cloro-6-[(35)-3-(dimetilamino)pirrolidin-1-il]fenil } metilideno)-1,3-
tiazolidina-2,4-diona;

(5Z)-5-({2-[(3R)-3~(aminometil)pirrolidin-1-il]-3-clorofenil }metilideno)-1,3-

tiazolidina-2,4-diona;




({/b\

(52)-5-({2-|(38)-3-(aminometil)pirrolidin-1-il]-3-clorofenil } metilideno)-1,3-
tiazolidina-2,4-diona;

(52)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-clorofenil } metilideno)-1,3-tiazolidina-
2.4-diona;

(52)-5-({2-|(3R)-3-aminopiperidin-1-il}-3-metoxifenil }metilideno)-1,3-
tiazolidina-2,4-diona;

(5Z2)-5-({2-{(3R)-3-aminopiperidin-1-ilj-3-bromofenil } metilideno)-1,3-
tiazolidina-2,4-diona;

(5Z7)-5-({2-[(3R)-3-aminopirrolidin-1-il}-3-clorofenil } metilideno)-1,3-tiazolidina-
2.4-diona;

(57)-5-({2-[(38)-3-aminopirrolidin-1-il]-3-bromofenil }metilideno)-1,3-
tiazolidina-2,4-diona;

(52)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-etoxifenil }metilideno)-1,3-tiazolidina-
2,4-diona;

(5Z)-5-({2-[(3R)-3-aminopiperidin-1-il}-3-(2-metilpropoxi)fenil } metilideno)-1,3-
tiazolidina-2,4-diona;

(52)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-(ciclohexilmetoxi)fenil } metilideno)-
1,3-tiazolidina-2,4-diona;

(52)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-(ciclohexiloxi)fenil }metilideno)-1,3-
tiazolidina-2,4-diona;

(52)-5-({2-[(3R,4R)-3-amino-4-hidroxipiperidin-1-il]-3-clorofenil } metilideno)-
1,3-tiazolidina-2,4-diona;

(5Z)-5-{|3-cloro-2-(1,4-diazepan-1-il)fenil]metilideno}-1,3-tiazolidina-2,4-diona;

(57)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-(1 -metilctoxi)fenil } metilideno)-1,3-
tiazolidina-2,4-diona;

(57)-5-({2-[(38)-3-aminopirrolidin-1-il]-3-(1-metiletoxi)fenil } metilideno)-1,3-
tiazolidina-2,4-diona;

(57)-5-({2-[(3S)-3-aminopirrolidin-1-il]-3-etoxifenil }metilideno)-1,3-tiazolidina-
2,4-diona;

(52)-5-({2-[(3R)-3-{[4-(aminometil)bencil]amino} piperidin-1-il]-3-

clorofenil }metilideno)-1,3-tiazolidina-2,4-diona;
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(5Z)-5-({3-cloro-2-[(3R)-3-{[2-(metilamino)etilJamino} piperidin-1-
il]fenil }metilideno)-1,3-tiazolidina-2,4-diona;
(57)-5-({2-(3S,4S)-3-amino-4-hidroxipirrolidin-1-il]-3-clorofenil } metilideno)-
1,3-t1azolidina-2,4-diona;
(5Z)-5-({3-cloro-2-[4-metil-3-(metilamino)piperidin-1-il|fenil} metilideno)-1,3-
tiazolidina-2,4-diona;

(5Z)-5-{[2-(3-amino-4-metilpiperidin-1-il)-3-clorofenilmetilideno}-1,3-

tiazolidina-2,4-diona;

(52)-5-({2-[(3R)-3-aminopiperidin-1-il}fenil } metilideno)-1,3-tiazolidina-2 4-
diona; '

(52)-5-({2-[(35)-3-aminopirrolidin-1-il]fenil } metilideno)-1,3-tiazolidina-2,4-
diona;

(5Z)-5-({2-[(3R)-3-aminopiperidin-1-i1]-3-(2,2,2-trifluoroetoxi)fenil ymetilideno)-
1,3-tiazolidina-2 4-diona;

(52)-5-({2-[(35)-3-aminopirrolidin-1-il]-3-(2,2,2-trifluoroetoxi)fenil } metilideno)-
1,3-tiazolidina-2,4-diona; '

(52)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-(2-metoxietoxi)fenil } metilideno)-1,3-
tiazolidina-2,4-diona; .

(5Z)-5-({2-[(38)-3-aminopirrolidin-1-i1]-3-(2-metoxietoxi)fenil ymetilideno)-1,3-

tiazolidina-2,4-diona;
(52)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-(ciclopentiloxi)fenil y metilideno)-1,3-
tiazolidina-2,4-diona;
(52)-5-({2-[(3R)-3-aminopiperidin-1-il]-3-(ciclobutiloxi)fenil } metilideno)-1,3-
tiazolidina-2,4-diona;
4-[(3R)-3-aminopiperidin-1-il]-3-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-
ilideno)metil |benzamida;
4-1(35)-3-aminopiperidin-1-il]-3-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-
ilideno)metiljbenzamida;
acido 4-[(3R)-3-aminopiperidin-1-il]-3-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-

ilideno)metil jbenzoico;
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acido 4-[(38)-3-aminopirrolidin-1-il]-3-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-

ilideno)metil]benzoico;
(57)-5-({2-[(3R)-3-aminopiperidin-1-il]bifenil-3-il}metilideno)-1,3-tiazolidina-

2.4-diona;
5-{[2-(3-aminopropoxi)-5-metoxifeniljmetilideno}-1,3-tiazolidina-2,4-diona;
N-{4-[3-(dimetilamino)pirrolidin-1-il}-3-[(Z)-(2,4-diox0-1,3-tiazolidin-5-

ilideno)metil]fenil }acetamida;
(57)-5-[(3-cloro-2-{(3R)-3-[(2-hidroxietil}amino]piperidin-1-il} fenil)metilideno]-

1,3-tiazolidina-2,4-diona;
(52)-5-[(3-cloro-2-{(3R)-3-[(3-hidroxipropil)amino]piperidin-1-

il} fenil)metilideno}- 1,3-tiazolidina-2,4-diona;
N-[(3S)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-

ilideno)metil]fenil } pirrolidin-3-il]-1-metil- 1 H-imidazol-2-carboxamida;
N-[(38)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-

ilideno)metil]fenil} pirrolidin-3-il]-2-metoxiacetamida;
N-[(39)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-

ilideno)metil]fenil} pirrolidin-3-ilj-1-metil-1H-pirazol-3-carboxamida;
N2-carbamoil-N-[(38)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-

ilideno)metil]fenil } pirrolidin-3-il]glicinamida;
N-[(39)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-

ilideno)metil]fenil} pirrolidin-3-il]-2-piridin-3-ilacetamida;
N-[(3S)-1-{2-cloro-6-[(7Z)-(2,4-diox0-1,3-tiazolidin-5-

ilideno)metiljfenil } pirrolidin-3-il]-2-piridin-4-ilacetamida;
N-{(38)-1-{2-cloro-6-[(Z)-(2,4-diox0-1,3-tiazolidin-5-

ilideno)metiljfenil } pirrolidin-3-il]-1-metil-1H-pirazol-4-carboxamida;
N-{(38)-1-{2-cloro-6-[(Z)-(2.4-diox0-1,3-tiazolidin-5-

ilideno)metil]fenil } pirrolidin-3-il]-2-(1-oxidotiomorfolin-4-il)acetamida;
N-[(35)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-

ilideno)metil]fenil} pirrolidin-3-il]-4-sulfamoilbutanamida;
N'-[(38)-1-{2-cloro-6-[{Z)-(2,4-dioxo-1,3-tiazolidin-5-

ilideno)metil]fenil }pirrolidin-3-il]-N,N-dimetilbutanodiamida;
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N-[(38)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-
ilideno)metil]fenil} pirrolidin-3-il]-N~2~ N~2~-dimetilglicinamida; .
N-[(35)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3-tiazolidin-5-
ilideno)metil]fenii} pirrolidin-3-il]-2-cianoacetamida;
NZ-acetil-N-[(3S)-1-{2-cloro-6-[(Z)-(2,4-dioxo-1,3 -tiazolidin-5-
ilideno)metil]fenil} pirrolidin-3-ilJglicinamida;
(5Z)-5-({3-cloro-2-[(3R)-3-(dipropilamino)piperidin-1-il]fenil } metilideno)-1,3-
tiazolidina-2,4-diona;
(5Z)-5-[(3-cloro-2-{(3R)-3-[(3.3,3-trifluoropropil)amino]piperidin-1-
i} fenil)metilideno]-1,3-tiazolidina-2,4-diona;
5-[(5-metoxi-2-{3-[(1-metiletil)amino]propoxi} fenil)metilideno}-1,3-tiazolidina-
2.4-diona;
(5Z)-5-({5-amino-2-[3-(dimetilamino)pirrolidin-1-il]fenil } metilideno)-1,3-
fiazolidina-2,4-diona; y
5-[(2-amino-4,5-dimetoxifenil)metilideno]}-1,3-tiazolidina-2,4-diona,

o sales del mismo.

1. Una composicion farmacéutica que comprende un compuesto de formula 1, 1A, IB, IC
o IX, tal como se define en las Reivindicaciones 1-10, o una sal farmacéuticamente

aceptable del mismo.

12. Un método para inhibir una quinasa PIM que comprende proporcionar un compuesto
de formula I, IA, IB, IC o IX, tal como se define en las Reivindicaciones 1-10, que
comprende mezclar una quinasa PIM y dicho compuesto bajo condiciones tales que se

inhibe la fosforilacion de la quinasa PIM.

13. El uso de un compuesto de la formula I, IA, IB, IC o IX, o una sal farmacéuticamente
aceptable del mismo, como se reivindica en cualquiera de las reivindicaciones 1-10, para
la fabricacion de un medicamento para la produccion de un efecto anti-cédncer en un

sujeto.
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14. Un método para preparar un compuesto de formula IA tal como se define en la

Reivindicacion 2,

H 0O
N R®
0= L
TNy n X
Y‘ 1
| S VAR
R A
R®
formula 1A,
o sal del mismo, que comprende
a} mezclar un compuesto de férmula X1,
0 H
08
A
RN
RS
formula X1,

o sal del mismo, en donde E es un halogeno y R’ R®y A se definen en la

Reivindicacion 2, con un compuesto de férmula X1I,
F\i
| [’}m X
R21 /Y‘{‘ n RS
formula XTI,

o sal del mismo, en donde

—,R¥ R° n,m, Y v X se definen en la Reivindicacién 2,

si Y es N, entonces R?! es hidrégeno,

si Y es C, entonces R* se selecciona de 4cido borénico y un éster

bordnico y
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si Y es CH, entonces R?' se selecciona de un haluro de metal,
bajo condiciones tales que se forma una composicion que comprende un

compuesto de formula XIII,

formula XII1,

o sal del mismo; y
b) mezclar el compuesto de formula X111 y tiazolidina-2,4-diona bajo condiciones tales

que se forma un compuesto de férmula 1A.

15. Un método para preparar un compuesto de formula IC, o sal del mismo, que

comprende a) mezciar un compuesto de féormula V,

formula V,
o sal del mismo, en donde R®>, R® y R” se definen en la Reivindicacion 4,

con un compuesto de formula VI,
14

_R
X

e
n

formula VII,
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o sal del mismo, en donde R, n, X ¢ Y se definen en la Reivindicacién 4, bajo
condiciones tales que se forma una composicion que comprende un compuesto de

formula VIII,

formula VIII

o sal del mismo, y

b) mezclar el compuesto de férmula VIII y tiazolidina-2,4-diona bajo condiciones

tales que se forma un compuesto de férmula IC.
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RESUMEN

La invencion se refiere a compuestos quimicos de formula I,

H O
N
O:<\i‘
ST =
R’

formula I

y sales de los mismos. En algunas realizaciones, la invencion se refiere a inhibidores o
moduladores de la actividad o funcién enzimatica de la proteina quinasa PIM-1 y/o PIM-
2 y/o PIM-3. En otras realizaciones adicionales, la invencion se refiere a composiciones
farmacéuticas que comprenden compuestos descritos en la presente y su uso en la
prevencion y tratamiento de afecciones y enfermedades relacionadas con la quinasa PIM,

preferiblemente cancer.
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[J See Supplemental Box for further details
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INTERNATIONAL SEARCHING AUTHORITY ' PCT/GB2009/050773

Box No. IV Lack of unity of invention

1. B in response to the invitation (Form PCTASA/206) to pay additional fees, the applicant has, within the
applicable time limit:

X paid additional fees

{J paid additional feeé under protest and, where applicable, the protest fee

[ paid additional fees under protest but the applicable protest fee was not paid
01 not paid additional fees

2. 00 This Authority found that the requirement of unity of invention is not complied with and chose not to invite
. the applicant to pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

[J complied with

& not complied with for the following reasons:

See separate sheet

4. Consequently, this report has been established in respect of the following parts of the international application:

O afl parts.

& the parts relating to claims Nos. 1, 3-5_8-10_15(completely): 2.6, 7, 11-14({partialiy}

Box No.V  Reasoned statement under Rule 43bis.1{a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

. 1. Statement

Novelty (N) Yes: Claims 3-5, 8-10, 15(completely); 2, 6, 7. 14(partially)
No: Claims 1, 11-13(all partialty)

Inventive step (IS) Yes: Claims 3-5, 8-10. 15(completely); 2, 6, 7, 14{partiall
No: Claims 1, 11-13{all partially)

Industrial applicability (1A) Yes: Claims 3-5,8-10. 15{completely): 1, 2, 6, 7, 11-14{partiall
No: Claims

2. Citations and explanations

see separate sheet

Form PCTASA/237 (April 2007)
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Box No. VI Certain documents cited

1. Certain published documents {Rules 43bis.1 and 70.10)
and /or
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210
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- ‘WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING

. AUTHORITY (SEPARATE SHEET) . PCT/GB2009/050773
Prior art documents
.1 Reference is made to the following documents:
D1 WO 2004/093809 A2 (INCYTE CORP [US]; TACHDJIAN CATHERINE
[US]; GUO JIANHUA [US]; BOUDJELA) 4 November 2004 (2004-11-04)
D2 us 20021 201 44 A1 (AKAMA TSUTOMU [US] ET AL) 29 August 2002
(2002-08-29)
D3 OTTANA R ET AL: "In vitro antiproliferétive activity against human colon

cancer cell lines of representative 4-thiazolidinones. Part 1" BIOORGANIC

& MEDICINAL CHEMISTRY LETTERS, PERGAMON, ELLSEVIER

SCIENCE, GB LNKD- DOI:10.1016/J.BMCL.2005.05.093, vol. 15, no. 17,

1 September 2005 (2005-09-01) , pages 3930-3933, XP025314117 ISSN:
- 0960-894X [retrieved on 2005-09-01]

D4 XIA ZUPING ET AL: "Synthesis and evaluation of novel inhibitors of Pim-1
and Pim-2 protein kinases." JOURNAL OF MEDICINAL CHEMISTRY 8
JAN 2009 LNKD- PUBMED:19072652, vol. 52, no. 1, 8 January 2009
(2009-01-08) , pages 74-86, XP002584626 ISSN: 1520-4804

D5 WO 2009/064486 A2 (MUSC FOUND FOR RES DEV [US]; SMITH
CHARLES D [US}]; KRAFT ANDREWS S [US) 22 May 2009 (2009-05-22)
D6 WQ 2006/069186 A (OHIO STATE RES FOUNDATION [US]; CHEN
CHING-SHIH [US]; SHIAU CHUNG-WAI) 29 June 2006 (2006-06-29)
D7 WO 01/34133 A (LILLY CO ELI [US]; SAWYER JASON SCOTT [US);
TEICHER BEVERLY ANN [US]) 17 May 2001 (2001-05-17) _
D8 EP 0976 748 A (SHIONOG! & CO [JP]) 2 February 2000 (2000-02-02)
Dg. JP 09 003067 A (HISAMITSU PHARMACEUTICAL CO) 7 January 1997
(1997-01-07)
Be Item Il
'
2 Claims 1 and 12 relate to subject-matter considered by this Authority to be

covered by the provisions of Rule 39.1(iv) / 67.1(iv) PCT.

Form PCT/SA/237 (Separate Sheet) {Sheet 1) (EPO-April 2008}
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INTERNATIONAL SEARCHING _
- AUTHORITY (SEPARATE SHEET) PCT/GB2009/050773

Re Item IV

Lack of unity of invention

3 The present international application lacks unity as the claimed 3 inventions
are not so linked to form a single general inventive concept as required by
Rule 13.1 PCT. The technical problem to be solved in the present application
is to provide novel compounds for treating or preventing cancer.

Since the'use of 2,4 - thiazolidinedione compounds of formula | for the
treatment of cancer, wherein R1 is a phenyl group, is known from documents
D6 and D7, there is no unifying nove! and inventive concept linking Inventions
1-3

The underlying mechanism of biological activity of 2,4 - thiazolidinedione
which makes them useful for the treatment of cancer, namely the PIM kinase
inhibitory activity, although not explicitly disclosed in D6 and D7, was
necessarily present as a functional characteristic that is inherent to the
disclosed 2,4 - thiazolidinedione compounds falling within the scope of formula
| of Claim 1.

Although the discovery of such a mechanism may be an important piece of
scientific knowledge, it is , however, not in the form of a defined, real
treatment of the pathological condition and therefore does not constitute a
technical contribution to the art,

The claimed 2,4 - thiazolidinedione compounds for treating or preventing
cancer therefore do not form a single general inventive concept.

For the same reasons there is no common special technical feature linking
Inventions 1 - 3 in the sense of Rule 13.2 PCT. Each of the Inventions 1 -3 is
a distinct invention characterised by its own special technical feature defining
the contribution over the prior art. These own special technical features are
the defined group of compounds with the different R1 substituents.

4 Thus the inventions defined by the present claims are considered to be the
following:

Form PCTASA/237 {Separate Sheet) (Sheet 2) (EPO-April 2605)
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- INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/GB2009/050773

Invention 1: Claims'1 and 1113 (partially) defining compounds of formula | for
treating or preventing cancer, wherein R1is a carbocyclyl or a
heterocarbocyclyl group.

Invention 2: Claims 1, 2, 6, 7, 11-14 (partially) and Claims 3-5, 8-10 and 15
(entirely) defining compounds of formula | for treating or preventing cancer,
wherein R1 is an aryl group, in particular a pheny! group.

Invention 3: Claims 1, 2, 6, 7, 11-14 (partially) defining compounds of formula
. . | for treating or preventing cancer, wherein R1 is a heteroary! group, in
particular a pyridine group.

The terms "carbocyclyl", "heterocarbocyciy!”, "aryl" and "heteroary!" are used
according to the definitions given in the descrlptlon of the present application
(see p. 29 and 30).

5 According to the PCT International Search and Preliminary Examination
Guidelines Part lil, Chapter 10, Point 10.06 the unity of invention is assessed
based upon the independent ciaims. :

Article 17(3)}(a) PCT stipulates that in case of non - unity fhe International
Search Report should be based upon the "main invention" first mentioned in
the claims.

6 ' The final search report has been drawn up for Inventions 1 and 2 and
therefore, this opinion will be restricted to these inventions.

7 Claims 1 and 12 relate to subject-matter considered by this Authority to be
covered by the provisions of Rule 39.1(iv) / 67.1(iv) PCT. The patentability can
‘be dependent upon the formulation of the claims. The EPQ, for example, does

Form PCTASA/237 (Separate Shect) (Sheet 3) {(EPO-April 2005)
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- not recognise as patentable claims to the use of a compound in medical
treatment, but may aflow claims to a product in particular substances or
compositions for use in a first or further medical treatment.

Opinion on Inventton 1

Novelty and Inventive step (Artlcle 33(1) EPC in the sense of Article 33(2) and 33
(3) PCT) - -

8 D8 discloses a 2,4-thiazolidinedione compound of formula I, wherein R1 is a
piperidinyl group, for the treatment of inflammatory diseases.

D9 discloses 2,4—thi'azolid'in'edion'e compounds of formula |, wherein R1 is a
piperidinyl group, for the treatment or prevention of allergic diseases.

9 Since the prior art fails to disclose compounds of formula |, wherein R1 is a
carbocycly! or a heterocarbocycly! group, for the treatment or prevention of
cancer, the subject-matter of Claims 1 and 11-13 can be considered new.

10 The pre'se'nt application provides only 2 compounds falling within the scope of
*Invention 1, namely (2)-5-({6-oxo-1,6-dihydropyridin-3-ylymethylene)
thiazolidine-2,4-dione (Compound 69) and (Z)-5-((2-oxo-1,2-dihydropyridin-3-
yl)methylene)thiazolidine-2,4-dione (Compound 70). However, Compound 70
fails to inhibit both PIM 1 and 2 enzymes and Compound 69 shows only a
weak PIM 2 inhibitory activity. -

In view of these resuits, the technical problem is not disclosed to be solved
and an inventive step cannot be acknowledged.

b
Opinion on Invention 2 : : -

Novelty and Iriventive step (Article 33(1) EPC in the sense of Article 33(2) and 33
(3) PCT) '

;i

11 D1 discloses substituted isochroman compounds for the treatment of cancer.
The compound 5-{4-dimethylamino-3-(1,1,4,4,7-pentamethyl-isochroman-6-
yl)-benzylidene]-thiazolidine-2,4-dione is explicitly disclosed.

Form PCTASA/23T (Separate Sheet) (Sheet 4) {EPO-April 2005)




WRITTEN OPINION OF THE - International application No.
. INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/GB2009/050773

12

13

D2 discloses thiazolidinedione compounds falling within the scbpe of present

Claim 1 for the treatment of cancer.

Although the claimed mechanism of action, namely the inhibition of a PIM
kinase, is neither disclosed in D1 nor in D2, it is considered to be a
characteristic inherent to the disclosed compounds.

Consequently, in view of D1 and D2, the subject-matter of Claims 1 and 11-13
cannot be considered novel.

However, the prior art fails to disclose the compounds of Claims 2-10.
Therefore, the subject-matter of Claims 2-10, 14 and 15 is considered new
and meets the requirements of Article 33(2) PCT.

D3 is regarded as the closest prior art in respect of the subject-matter of
Claims 2-10.

D3 discloses the antiproliferative activity of 5-(3-triflucromethyl-
benzylidene)-2,4-thiazolidinedione against human colon cancer cell lines in
vitro.

Compared to D3, the distinguishing feature in present Claims 2-10 is that
other thiazolidinedione compounds are defined. Since the PIM kinase
inhibitory activity of these compounds are not suggested in the prior art, the
subject-matter of Claims 2-10 appears to involve an inventive step. As a
consequence, the method of preparation of a compound of Formuia |A and
Formula IC defined in Claims 14 and 15, respectively, also appears inventive.

Re ltem Vi g

14

The Applicant is warned that the disclosure of documents D4 and DS may
become relevant in respect of novelty and/or inventive step according to
national/regional patent law. This matter will be considered further by the
relevant national/regional examining authorities, if and when the present
application enters the national/regional phase(s).

D4 discloses 5-(3-trifluoromethylbenzylidene)thiazolidine-2,4-dione and their
derivatives to inhibit PIM protein kinases and suggests their use in the
treatment of various cancer types.

Form PCT/ASA/237 (Separate Sheet) (Sheet 5) (EPO-April 2005}
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D5 discloses thiazolidinedione compounds having a PIM-1 and/or PIM-2
protein kinase inhibitory activity and being useful in the treatment of cancer.

Form PCT/SA/237 (Separate Sheet) (Sheat 6) (EPO-April 2005)
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international application No

PCT/GB2009/050773
CLASSIFICATION OF SUBJECT MATTER
INV A61K31/426 - A61K31/427 A61P35/00 c07D277/34
ADD. - ' :

According to intemational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61K - A61P  CO7D

Minimum documentatlon searched (classlflcallon systam followed by classification symbols}

Documemation searched other than minimum documentation te the extent that such dacurments are Included In the tlelds searched

EPO-Internal,

Electronic data base consulted during the intemational search {(name of data base and, where praclical, search terms used)

EMBASE, BIOSIS, CHEM ABS Data, WPI Data

C. DOCUMENTS CONSIDERED TQ BE RELEVANT

AL) 29 August 2002 (2002-08-29)
the whole document

Category' | Citation of document, with indication, where appropriate, of the relevant passages Helavant to clalim No.
X WO 2004/093809 Aé (INCYTE CORP [US]; 1,11-13
TACHDJIAN CATHERINE [US]; GUO JIANHUA
[US]; BOUDJELA)
4 November 2004 (2004-11-04)
page 3, line 19 - page 4, line 10
pages 52-53; example 14
claims 1,11716
X US 2002/120144 A1 (AKAMA TSUTOMU [US] ET 1,11-13

m Further documents are listed in the continuation of Box C.

E Ses patent family annex.

* Special categories of ciled documents :

*A” docurnent defining the general state of the arl which is not
considered to be of particular relevance

"E* earlar documant but pubhshed on or after the intemational
filing date

“L* document which may throw duul:ns on priority clatm(s) or
which s cited to establish the publication date of another
citation or other speeial reason (as specified) -

*O" document referring 10 an oral dlsclnsure usa, exhibition or
other means

“P* document published prior to the international fiting date but
later than the priority data claimed

“T* later document published after the intemational filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X" document of particular relevance; the claimed invention
cannot be consideraed navel or cannot be considered to
invodva an inventive step when the document is taken alone

“¥Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or mose olher such docu-
me;;ﬂs. such combination being cbvious to a person skilled
inthe art.

"&" document member of the same patent family

Data of the actual complation of the Imemanonal saarnch

28 May 2010

Date of malling of the intemattonal search report

14/06/2010

Name and mailing address of tho ISA/
European Patam Office, P.B, 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel, (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Aulhorized officer

Nyeki, Agnes

Form PCTASAZI0 {second sheat) (April 2005)
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C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category”

Citation ot document, with indication, where appropriate, ot the relevarnt passages

Retavant to claim No.

X

X,P

X,P

OTTANA R ET AL: ™“In vitro o
antiproliferative activity against human
colon cancer cell lines of representative
4-thiazolidinones. Part I"

BIOORGANIC -& MEDICINAL CHEMISTRY LETTERS,
PERGAMON, ELSEVIER SCIENCE, GB LNKD-
DOI:10.1016/J.BMCL.2005.05.093,

vol. 15, no. 17,

1 September 2005 (2005-09-01), pages
3930-3933, XP025314117

ISSN: 0960-894X

[retrieved on 2005-09-01]

the whole document

page 3931; figure 1; compound 4

XIA ZUPING ET AL: "Synthesis and
evaluation of novel inhibitors of Pim-1
and Pim-2 protein kinases."

JOURNAL OF MEDICINAL CHEMISTRY 8 JAN 2009
LNKD- PUBMED:19072652,

vol. b2, no. 1,

8 January 2009 (2009-01-08), pages 74-86,
XP002584626

[SSN: 1520-4804

the whole document

page 78; table 3; compounds 6a, 7a

W0 2009/064486 A2 (MUSC FOUND FOR RES DEV
[US]; SMITH CHARLES D [US}; KRAFT ANDREWS
S [US) 22 May 2009 (2009-05-22)

claims 2-7

WO 2006/069186 A (OHIQ STATE RES
FOUNDATION [US]; CHEN CHING-SHIH [US];
SHIAU CHUNG-WAI) 29 June 2006 {2006-06-29)
page 2, paragraph 5 - page 3

page 8; compounds TG-88

page 33, paragraph 55 - page 34, paragraph
56

page 39, paragraph 71
claim 1

WO 01/34133 A (LILLY CO ELI [US]; SAWYER
JASON SCOTT [US]; TEICHER BEVERLY ANN
{fusl) 17 May 2001 (2001-05-17)

claims 5,6

EP 0 976 748 A (SHIONOGI & CO [JP])

2 February 2000 (2000-02-02)

page 39, paragraph 210

page 70, paragraph 251; compounds B-9
page 127, paragraph 377

f—

1,11-13

1,11-13

1-15

1-15

1,11-13

Form PCTASA21D (eentinuation of second sheet) [Aprl 2005)
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A JP 09 003067 A (HISAMITSU PHARMACEUTICAL ) 1,11-13
C0) 7 January 1997 (1997-01-07)
abstract

page 11; compounds 29,31
-page 13; compound 41
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page 3 of 3



International application No.
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Box No.ll Observations where certain claims were found unsearchable {Continuation of item 2 of first sheet)

This international search report haé.not'bee.n estabtished in respect of certain claims under Article 17(2){a) for the foliowing reasans: .

1. D Clalms Nos.: . . S .
because thay relate to subject matter not required to be searched by this Authority, namely:

2. [:‘ Claims Nos.:

because thoy relate lo parts of the intemational application that do not comply with the prescribed requirements to such
an extent that no meaningful intemational search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and ars not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2, D As all searchable claims could be searched without effort justitying an additional feas, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely pald by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

1, 3-5, 8-10, 15(completely); 2, 6, 7, 11-14(partially)

4 D No required additional search tees were timely paid by the applicant. Consequently, this international search reportis
restricted to the invention first mentioned in the claims; it is coverad by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fae.

D The additionat search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

[D No protest accompanied the payment of additional search fees.

Form PCTASA/210 {continuation of first sheet (2)) (April 2005)
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FURTHER INFORMATION CONTINUED FROM  PCTASA/ 21

This International Searching Authority found multiple (groups of)
inventions in this international application, .as follows:

1. ctaims: 1, 11-13(all partialiy)

Compounds of formula I for treating or preventing cancer,
wherein Rl is a carbocyclyl or a heterocarbocyclyl group.

2. claims: 3-5, 8-10, 15(completely); 1, 2, 6, 7, 11-14(partially)

Compounds of formuia I for treating or preventing cancer,
wherein R1 is an aryl group, in particular a phenyl group.

3. claims: 2, 6, 7, 11-14(aT1 partially)

Compounds of formula I for treating or preventing cancer,
wherein R1 is a heteroaryl group, in particular a pyridine
group.
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Descripcidn de la invencion
Bibujos de ser estos pertinentes
Comprobante de pago de las tasas establecidas (De ser el caso formato de descuento)

Indicacién que se salicita una patente,
Datos de identificacion del solicitante o de la persona que presenta la solicitud
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OLARTE GARCIA CARLCS REYNALDO
Apoderado(a) y/o Representante de
AZTRAZENECA AB

REFERENCIA Radicacidon No. 11 011427
Solicitud internacional PCTIGB2009/050773
Fecha inicio fase nacienal 02/02/2011

Tramite 1
Evento 378
Actuacién 430

Oficio No. [g05478|

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la Decision 486 de la
Comisién de la Comunidad Andina, articulo 27 del Tratado de Cooperacion en Materia de Patentes (PCT), regla
51 bis del Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le comunica gue:

1. La solicitud no contiene la copia del documento en gue consta la cesién del derecho a la patente del inventor al
solicitante 0 a su causante, conforme a lo establecido por el articulo 26 literal k) de la Decisién 486 de la
Comisién de la Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos deberan
legalizarse de conformidad con lo dispuesto por fos articulos 259 y 260 del Codigo de Procedimiento Civil.
Cuando se trate de las declaraciones a que hace referencia la Regla 4.17 i) del Tratado de Cooperacion en
Materia de Patentes PCT., el alcance de las tales declaraciones se determinara segimn indiguen claramente una
cesién de derechos del inventor al solicitante o su causante, de conformidad con lo dispuesto en el numeral
5.2.15 del Capitulo Quinto, Titulo X de la Circutar Unica de Superintendencia de Industria y Comercio.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le requiere para que dentro del término
de dos meses siguientes a la fecha de notificacion del presente oficio, complete los requisitos anteriormente
enunciados. En caso de no dar cumplimiento al presente requerimiento, la solicitud se considerard abandonada y
perdera su prelacién,

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del capitulo quinte del titulo
primero de la Circular Unica No.10 de 2001.
JOSE LUIS SALAZAR LOPEZ

Director de Nuevas Creaciones (c}

25 Mg, zgy

El anterior requerimiento fue notificado por fijacion an lista de fecha

adpali
Al cenlestar favor indique 1 aimaro de Sede Centro; Carera 13 No. 27-00 Pisas 2, 5, 7y 10 PBX: 5870000
radicacion quo se ancuentra a continuacidn Seds CAN: Av. Cra 50 No. 26-55 Int. 2 Tel: 5880070

Call Center §513240. Linea 01800-910165
Web: www.slc.gov.co e-mafl; info@aic.gov.co
Bogota D.C. - Colombia
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Teniendo en cuenta que el capitulo reivindicatorio presentado excede de diez reivindicaciones, es necesario que
cancele la tasa establecida por cada reivindicacién adicional presentada, de conformidad con lo dispuesto en la
resolucion de tasas vigente para la fecha de presentacion de la solicitud, so pena de que no sean tenidas en
cuenta dentro del presente framite administrativo.

En consecuencia, con fundamento en lo previsto por el articulo 12 del Codigo Contencioso Administrativo, se le
requiere para que dentro del término de dos (2) meses siguientes a la fecha de notificacion del presente oficio
atienda e! requerimiento aqui senalado. Lo anterior, con el alcance que para tal efecio establece el arliculo 13 de
la misma codificacion, respecto de las reivindicaciones adicionales.

Notifiquese el presente oficio conforme a lo dispuestio en el numerai 5.2, literal &), del capitulo gquinto del litulo
primero de la Circular Unica N° 10 de 2001.
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JOSE LINS SALAZAR LOPEZ

Director de Nuevas Creaciones {c} f? 5 ”Aﬁ m

El anterior requerimiento fue notificado por fijacion en lista de fecha

adpali
Al contestar favar indique ¢l nimera do Sede Centro: Carrera 13 No. 27-00 Pisgs 2, 5, T y 10 PBX: 5870000
radication que s ancusntra o continuacion Sede CAN: Ay, Cra 50 Ne, 28-55 int. 2 Tel: 5880070

Call Centar 6513240, Linena 01800-810165
Web: www sic.gov.co e-mail: infof@sic.gov.co
Bogots D.C, - Colombia



