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[ ® ANEXO8 A
X comprobers de pago de ia tasa de presentacian de la solicitud

] pocumento que acredita ta extstancia y representacion legal cusndo ef solicitants se persona juridica

m Poderos, sl fuere 8l caso

m Documentn de casin del mventor al solicitante o a su caugants M

D Declaraciones

[(X7] copla de a soiictud intemacional (Resumen, descripcion, retvindicaciones, dibujos)

m Traduccion de la soliciud Intemaclonal al castallane (Resumen, descripeion, relvindicaciones, dibujos)

E] Copla del examen preliminar intemacional afectuado por Is Autoridad intemacional de Examen preliminar (IPEA)
D Traduccidn del examen preliminar intemacional efectuado por Ia IPEA

D Da eer 8l caso, copla del contraio de acceso
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mndigenas
De ser ol caso, certificado de dapésito del material blolégico
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De eer ol caso, Informacidn sobre otras soliciudes de patente o titulos obtenldos en al axiranjero por el misma titular o su
. causants, miacionadas parcial o totaiments con la Invencién de esta aolicitud
Do ser el caso, modificaciones efectuadas a la solicriud Intemacional

E Ofros  Blequeda Intamacional
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Traduccidn oficial del inglés por Marlén Neira Castro, resolucién
2117 del Ministerio de Justicla de Colombia.

00"
PODER DE PFIZER INC.
CONSULADO DY COLONBIA EN LONDARS
Fechado el 22 enero, 2001 certifica que Kenneth Greenwood, ejerce
funciones de notario de Egham, Surrey Inglaterra, cuya firma fue
reconocida por J.M.A. Mason, de Legalizaciones del Ministerio de
Relaciones de Gran Bretafia; Que J. Trevor Lumb es el asesor de
patentes de Pfizer Inc. sociedad establecida en Nueva York, Estados
Unidos. Firma del cénsul: Jairo Berrio.
CERTIFICACION NOTARIAL
El 8 de enero del 2001 el Notario Piiblico da fe:
1.comparecid6 J. Trevor Lumb, domiciliado en Estados Unidos, quien
suscribié el anterior documento. 2. Conozco al otorgante y tiene
capacidad para el otorgamiento 3. ha suscrito el documento en su
carécter de Asesor General Asesor de Patentes de Pfizer Inc, con
sede en Nueva York, NY, 4. compaiiia legelmente constituida, con
existencia legal actual y que el acto para el cual se otorgbd el
poder estéd dentro del objeto social. 5. El otorgante tiene 1la
representacién que ostenta y es legitima. 6. Baso las
certificaciones 3, 4 ¥y 5 en estos documentos.
Sello-
Certificado, verificado y autenticado en la localidad de Egham en

Surrey el B enero, 2001, Kenneth Greenwood - Notario Pﬁbliéo -

Al reverso:

Reino Unido de Gran Bretafia e Irlanda del Norte
No. D653465 - Fecha: 8 enero, 2001

Este documento 1lleva la firma/sello de K.
funciones de Notario PGblico, firmado por J¥
Por el Secretario de Estado Principal de su Majestad para Asuntos

exteriores y de la Mancomunidad. Sello redondo: Londres.

Halwleva C

MARLEN NEIRA CASTRO
Troductor a Intdrprete Oficial
glés Espofiol - Inglés
Resolucién Na 2117 del 7 Oct 1987



X

2
PODER DE REPRESENTACION w

Poder de representacién otorgado por PFIZER INC.,compaiiia
domiciliada en el nimero 235 Este Calle 42 Nueva York, Estado de
Nueva York, Estados Unidos, a Carlos Reinaldo Olarte.

Dado y firmado en Nueva York, el 2 de enero de 2001 por:

Trevor Lumb
Asesor General Consejero Patentes.

Sello en espaiiol:

Ministerio de Relaciones Exteriores No0.407609_ certifica 1las
funciones del J. Berrio a la fecha. Bogotd, febrero 2, 2001. Firma

el Jefe de Legalizaclones.

Traduccibén certificada, con copia en archivo para confrontacién,

fechada el 6- 2-2001. \{

C

MARLEN NEIRA CASTRO
Traductor @ Intérprete Oficral
Inglés - Espattol - Ingléa
Resolucidn No 2117 del 7 Oct 1987
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CONSULADO GENERAL DE COLOMBIA

3RD FLOOR 18-18 GRE‘RI' TITCHFIELD STREET LONDON W1W 8HZ
TELEPHONE OI0 7837 6863 TELEFAX 020 7837 3804
E-MAIL.CONSULCOCONSULCO DEMON CO UK M

El susento Cénsul General de ,Colombia en Londres, wistos los d
presentados ante este despacho, Ei

\2‘5

mm-s 1
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CERTIFICA:

L i

Que el Sefior KENNETH GREENWOOD, quien autenticé el documento precederi
eje:dnmhfechahsﬁmmmdeNotamPﬁbﬁmdeEgthurmy,Inghm
que su firma fue debidamente reconoaida por J. M. A. MASON, Funcionano del
DeparhmmtodelegahnummdelhﬁnmtenodekeladmesdelaGranBretaﬂa,
cuya firma se encuentra @simdaenesteCovdonmL .Q ﬂ

"!-J
QmmanmSmedaddehdmtemhmﬁn,mgngpn
en New York, NY, EsindosUmdosdeAménca,yquecumplecmguolj‘gosoﬁJ
de acuerdo con las leyes de ese pafs ts

'-ul.
Wi

Que el Seftor J. TREVOR LUMB, en su cahidad de Asesor de Pa Qenera]sdﬁa
mmmdaSodedad,oborgaelPodetpreoedmteysuﬁrmnhaﬁd lumhcadapt;r
¢l Notario KENNETH GREENWOOD &

El Cénsul General no asume respansabilidad por el mencionado documento

Dado en Londres, Remo Urnudo de 1a Gran Bretafia, a los veinhdos (22) dfas del mes
de enero del afio dos ml uno (2001).

Certficacén No 01/0181
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- Raisszck, Laga, Rooricuez & Rueba q
Mambers of the Firm

BAKER & McKENZIE 17
ATTORNEYS AT LAW
APARTADO AEREO 3748
"TELEFONO 2981400
SANTAFE DE BOGOTA, D €
COLOMBIA
: NOTARIAL CERTIFICATION CERTIFICACION NOTARIAL
[}
On thin 8th dsyof January Alos dlas del mes de
" 19.2001 |, the undersigned Notary de 10 ,aluunuleol-h/
CERTIFIES DA FE
1 That J, Trevor Lumb . 10w
nd domiclied In mayor y domicilledo en
"" e U.S.A
sst his hand on the foregoing document. suscribio de su pulio y letra &l documento que antaceds.
2. That the grantor Is to me personally known and that he/she has 2. Que conazeo al otorgants y que éaite lens capacidad legal
legal capacity to axscute the Instrument. pam el atorgamianin.
3. That the grantor has axecuted the foregoing document as &Qtnd:l:rmhhnamuibdmmm ansu
cardcher
Assistent General Patent Counsel
of the Jurkdical person de la persona juridica
Pfizer Inc
4, That the juridical person

having its home office in
New York, NY.
s duly orgenized, has present legal exdstence and that the purposas for

which the power of atiomey Is granted are within the scope of its corporate
purposes

5. That the grantor has In fact he refermed to authority and that his/her 5. Que &l oiorgants tiene efectivaments la representacion que
representation Is legal ostents, y que asia aa leglima

8. That | have based certifications 3, 4 end & a on the folowing suthentc 8. Que he basado las cariificacionss 3, 4 y 5 antariores en los
documenta for such purpose exhibitad which | mention specifically, siguleninos documenios autdnticos que ol efectd B8 me
muﬂ'dlhlnndﬂ'lllrcml axhibleron y que menciono especificaments con expresién de

W“““ “‘SW %,,M/ g g e s o pracadence

El Notario Piblico




UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

No  D653465

Date 8 January, 2001

This document bears -
the signature / seal of K Greenwood

Acting m the capacity of Notary Public

Signed by J. M. A. Mason

R

. Wy

v W Pm TR W v M}



Ramsneck, Laga, Ropricuzz & Ruepa

Membere of the Firm
BAKER & McKENZIE
ATTORNEYS AT LAW
APARTADOD AERED 3748
TELEFONC 285-1400
GANTAFE DE BOGQOTA, D C
coLOMBIA
POWER OF ATTORNEY
The undersigned La sbejo firmada
PFIZER INC. PFIZER INC.

located in domicillada en

235 East 42™ Street, New York
Estado de New York, Estados Unidos de

Aménca
deciares that it hereby grants to

CARLOS R. OLARTE

a full and sufficlent power of attomey to apply to the
proper national officere and authorities for the lssue of

Letiors Patent, mergers,changes of name,
sssignments, filing and prosecution of oppositions,
changas of address

to which end it empowers them to take all steps
necessary before sald authorities for the objects atated,
fo file petiions, prapare dascriptions, make protests,
deciarations, appeals and objections, pay Imposts,
apply for cariifications, recelve documents end
sacurities, abandon applications and collect refunds
To the said mandatories eufficient power Is granted
hereby to receive notifications for and on behalf of the
Company, to confer powers on those who are to
represant the company judicially and extrajudicially, to
answer In court In the matter of all claime and demands
that may be prasented in connection with the patents,
and to do everything that may be required, before
administrative or judiclal officers of any class gliving
them llkewise power to substitute these presents and
revoke such substitutions If necessary

Done and subscribed In New York, New York,

United States of America.

S,

J. Trevor Lumb

235 East 42™ Street, New York
Estado de New York, Estados Unidos de

v’

declara por el presente otorger a

CARLOS R. OLARTE

poder eapecial amplio y bastante para recabar de Ias
oficinas y autoridades naclonales que cormaspondan, la
obtanclén da

Solicitudes de Patentes de Invencidn, camblos de

a cuyo ofecto los faculls para der ante dichas
autoridades, todos los pasoa necesarios al objeto
Indicado, elevar eolicttudes, formular descripciones ,
protasips, declaraciones, apslaciones y reclamos,
oblar Impuestos, salicitar los, recibir
documentos y valores, dealsti"y percibir Se concade a
los expmeados mandatarios poder bastamie para
recibir notificacionas a nombre de la compafifa, otorgar
poderes a quienes veyan a representar a la compafiia
judicial y exirajudiciaiments, responder en Juicio a
fodas las reclamaciones ¢ demandes que por motivo
de las patentas se presentaren y hacer cuanto fuere
necesario, ante las auloridades administrativas o
judiclales da , Géndoles asimismo

facultad para sustituir£] presents y en caso necesarlo

"]
Assistant General Patent Counsel



Traduccién Oficial No 03-056 9/3

Efectuada el dia 1 de febrero de 2003, de un documento
escrito en Inglés, al cual para su 1identificacidén se le
estampa el sello de Maria del Pilar Iglesias, Traductora e
Intérprete Oficial por Resolucién No 819 del 15 de abril de
1971 expedida por el Ministerio de Justicia de la Republica
de Colombia.

CESION

PCS10945ARCS CO-1
Por contraprestacién onerosa pagada a nosotros por PFIZER
LIMITED, sociedad organizada y existente conforme a las leyes
de Inglaterra, domiciliada en el Ramsgate Road, S&ndwich,
Kent, CT13 9NJ, Reino Unido, por el presente vendemos Yy
cedemos a la mencionada PFIZER LIMITED, todo nuestro derecho,
titulo e interés en nuestro invento para una nueva y 1iutal
Mejora en DERIVADOS DE FENOXIBENZILAMINA COMO SSRIs en cuanto
regspecta a la Republica de Colombia, tan ampliamente como Sse
describe en las especificaciones y por el ©presente
autorizamos Yy solicitamos al Comisario de Patentes de
Colpmbia que expida dicha patente a PFIZER LIMITED de

conformidad con esta Cesién.

En fe de lo cual firmamos de nuestro pufilo y letra asi:

._v‘\ 0.2 plunen.

TRADSCTRS ¢
| ]
Smlagte Vi Ny Naveyue
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(Fdo) Mavais Diane ADAM, el 17 de Julio de 2001 en East Lyme,
Connecticut, Estados Unidos de América.
(Fdo) Leonard Mark ELLIOT, el 9 de julio de 2001 en Grotton,
Connecticut, Estados Unidos fg,nmérlca

(Fdo) Harry Ralph Howard Jr., el 9 de 3julio de 2001 en

Grotton, Connecticut, Estados Unidos de América

Certificado, Verificado y Autenticado en la ciudad de Egham
en Surrey a los 23 dias del mes de agosto de 2001.

(Fdo) Kenneth Greenwood, Notario PGblico (Sello Oficial)

APOSTILLA

(Convencién de La Haya del 5 de octubre de 1961)

1. Pais: Reino Unido de Gran Bretafla e Irlanda del Norte

El presente documento pilbliaco

2 Fue firmado por K. Greenwood
3. Que actudé en su calidad de Notario Piblico
4, Lleva el sello del mencionado Notario Piublico

Se certificéd
5. En Londres 6. El 2 de agosto de 2001
7 Por parte del Praincipal Secretario de Estado de Su

Majestad para Asuntos Extranjeros y de la Mancomunidad.

f 4 .
L i
1RADIXIEA §

4 ETEKMEEIE OROWL
Sasciudta B By Renieulins
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8. Bajo el Namero G924207

9 Sello de la Oficina de Asuntos Extranjeros y de

Mancomunidad

10. Firmado por A. Beckwith, Secretario de Estado

Es traduccién fiel y completa efectuada por

, LY — .
,d__&#”-
Maria del Pilar Iglesias

C C.41.339.183 de Bogotéa

=\ -Ap',‘ !
PJLam%}cQa..~_cu vlag

——— i —
i

W27 Taat Ikesics
Cir .. Jud.
mtmrcts G, < _ . wi3zlocdnCo 816 F
5 g3 Lonl &2 131 de.  .as'Sas 4s Jusuey
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ASSIGNMENT lp,ﬁ’

For valuable consideration paid to me (us) by PFIZER LIMITED a corporation organized under the laws of
England whose full post office address 13 Ramsgate Road, Sandwich, Kent, CT13 9NJ, United Kingdom,
I (we) do hereby sell and assign to the said PFIZER LIMITED, sll my {our) night, title and interest 1n and to
my (our) mventon for a new and useful Improvement m PHENOXYBENZYLAMINE DERIVATIVES AS
SSRIs so far as the Republic of Colomba 1s concerned, as fully set forth and described in the specification, and
I (we) do hereby authonze and request the Commissioner of Patenis of Colombia to 1ssue said patent to the saad

PFIZER LIMITED m accordance with this assignment

In witness whereof I (we) have hereunto set my (our) hand(s) this

Sendwich, Kent, England July 2001 - Geollrey Edward GYMER

Sandwich, Kent, England __ July 2001 - Alan STOBIE

(W | PPy o sl hhmﬂnucm
In The Town Of Egham In Surrey

7 2

GREENWOOD
NOTARY PUBLIC
HORNE ENGALL AND FREEMAN




APOSTILLE
(Hague Converthion of 5§ October {961 7 Convention de La Haye du 5 octobre 1961)

Country United Kmgdom of Great Britam and Northem Ireland
Pays. Roysume-Uni de Grande-Bretagne et d'Iriande du Nord

This public document / Le présent acte public

Has been signed by K Greeowond
a &6 s1gné par

Acung n the capacity of Notary Pablic
agissant en quahié de

Bears the seal/siampof  The Said Notary Publle
est reviiu du scesn/timbyre de
Certficd/Attestd

st London/i Londres 6 thele 02 Awgust 2001

by Her Mayesty's Pnncipal Secretary of State for Fareign and Commonwealth Affiurs /

par le Secnitmire d’Etat Prmerpal de Sa Mujesté aux Affiures Etrengéres et du Commonwealth.

Numberfsous No G924207

Stamp - 10 Signsture A Beckwith

For the Secyvtury of Bt / Pesr & Sacritoire d'Ext

A

»



Traduccién Oficial No. 03-057 i

Efectuada el dia 1 de febrero de 2003, de un documento
escrito en Inglés, al cual para su identificacibén se le
estampa el sello de Maria del Pilar Iglesias, Traductora e
Intérprete Oficial por Resolucién No. 819 del 15 de abril de
1971 expedida por el Ministerio de Justicia de la Repiiblica
de Colombia.

CESION

PCS1045ARCS CO-1x
Por contraprestacidén cnerosa pagada a nosotros por PFIZER
LIMITED, sociedad organizada y existente conforme a las leyes
de Inglaterra, domiciliada en el Ramsgate Road, Sandwich,
Kent, CT13 9NJ, Reino Unido, por el presente vendemos Yy
cedemos a la mencionada PFIZER LIMITED, todo nuestro derecho,
titulo e interés en nuestro invento para una nueva y nutil
Mejora en DERIVADOS DE FENOXIBENZILAMINA COMO SSRIs en cuanto
respecta a la Repiblica de Colombia, tan ampliamente como se
describe en las especificaciones y por el presente
autorizamos y solicitamos al Comisario de Patentes de
Colombia que expida dicha patente a PFIZER LIMITED de
conformidad con esta Cesién.
En fe de lo cual firmamos de nuestro pufio y letra asi.
(Fdo) Mark David ANDREWS, el 17 de Julio de 2001 en Sandwich,

Kent, Inglaterra.
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(Fdo) Geoffrey Edward GYMER, el 17 de Julioc de 2001 en

Sandwich, Kent, Inglaterra

(Fdo) David HEPWORTH, el 17 de Julio de 2001 en Sandwich,

Kent, Inglaterra

(Fdo) Allan STOBIE, el 17 de Julio de 2001 en Sandwaich, Kent,

Inglaterra

CESION
Por contraprestacidén onerosa recibida por mi de PFIZER INC,
sociedad organizada y existente conforme a las leyes del
Estado de Delaware, Estados unidos de América, domiciliada
en el 235 East 42nd Street, Nueva York, Nueva York 10017,
Estados Unidos de América, el suscrito por el presente vende
y cede a la mencionada PFIZER INC., todo m1 derecho, titulo e
interés en m1 invento para una nueva y uUtil Mejora en los
DERIVADOS DE FENOXIBENZILAMINA COMO SSRIs en cuanto respecta
a la Republica de Colombia, tan ampliamente como se describe
en las especificaciones y por el presente autorizo y solicito
al Comisario de Patentes de Colombia que expida dicha patente

a PFIZER INC. de conformidad con esta Cesién.

En fe de lo cual firmo de m1i pufic y letra, en Sandwich, Kent,

Inglaterra, el 27 de julio de 2001.

Gty oot Pier iglenios 5
TADPTINA ¢

<~ FHPLTE YDA

Panetgslin B v Puniegliche



Certificado, Verificado y Autenticado en la ciudad de Egham

en Surrey a los 23 dias del mes de Octubre de 2001.

(Fdo) Kenneth Greenwood, Notario Piblico (Sello Oficial)

APOSTILLA
(Convencién da La Haya del 5 de octubre de 1961)
1. Pais: Reino Unido de Gran Bretafia e Irlanda del Norte
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For valuable consideration paid to me (us) by PFIZER LIMITED a corporation orgamzed under the laws of
England whose full post office address 18 Ramsgate Road, Sandwieh, Kent, CT13 9NJ, United Kingdom,
I (we) do hereby sell and assign to the said PFIZER LIMITED, all my (our) nght, title and interest 1n and to
my (our) mnvenhon for a new and useful Improvement m PHENOXYBENZYLAMINE DERIVATIVES AS
SSRIs so far as the Repubhc of Colombia 1s concerned, as fully set forth and described 1n the specification, and
I (we) do hereby authonze and request the Commissioner of Patents of Colombia to 1ssue said patent to the said

PFIZER LIMITED 1n accordance with this assignment

In witness whereof I (we) have hereunto set my (our) hand(s) this

Place, date and signature - Mavis Diane ADAM

Al o AlemsT

Sandwich, Kent, England J-y July

Place, date and signature - Harry Ralph HOWARD J¥r

T Deeatd, Sk b0 e

Sandwich, Kent, England >y July 200T - Ahn
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For valusble conmideration paid to me (us) by PFIZER INC., a corporation organized under the laws of the
State of Delaware, United States of Ameriea of 235 East 42nd Street, New York, New York 10017, United
States of America, I (we) do hereby sell and assign to the said PFIZER INC., all my (our) nght, title and
interest 1 and to my (our) mnvention for & new and useful Improvement 1

PHENOXYBENZYLAMINE DERIVATIVES AS SSRIs

80 far as the Republic of Colombia 18 concerned, as fully set forth and descnibed 1n the specification, and I (we)
do hereby authonize and request the Commssioner of Patents of Colombia to 1ssue ssud patent to the sud

PFIZER INC. 1n accardance with thue sssignment.

In witness whereof I (we) have hereunto set my (our) hand(s) this

PFIZER LIMITED

Sandwich, Kent, England
DEPARTMENT

Certified Venfied and Authenticated
In The Town Of Egham In Surrey

This -~ %Of
mwﬁmwoon
NOTARY PUBLIC
HORNE ENGALL AND FREEMAN
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APOSTILLE
(Hague Convention of 5 October 1961 / Conventson de La Huye du 5 octobre 1961)

Country: United Kingdom of Great Bntan and Northern Irelend
Pays. Royeume-Uni de Grande-Bretagne et d'Iflande du Nord

This public document / Le présent acte public

Has been signed by K Greeawood
8 é4¢ ignd par
Acting in the capacity of  Notary Publle
agissant en quahité de
Bears the scal/stampof  The Sald Notary Poblle
esl revétu du scesu/iumbre de
Ceatifled/Attesté
& Londan/k Londres § thefle 02 Aagust 2001

by Her Mgjesty's Principal Secretary of State for Foreign and Commonwealth Affurs /

par l¢ Secrétmire d'Etat Principal de Sa Magesté aux Affaires Etrangéres et du Commonwealth.

NumbehomNo  G924208

10 Sigunre A, Beckwith

i

For fw Secyvtmy of Sxme / Peur s Secriiesre d Bt
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(57) Abstract A compound of general formula (T) wherein R' and R? are H, C,-Cealkyl ar (CH;\u(C-Cyeycloalkyl) wherewn d = 0, 1,
2or3, orR! and R? 1ogather with the mitrogen to which they are atiached from en azebdine ring, Z or Y is -SR? and the other Z or Y13
€7 halogen or -RY, wherein R? is C;-C, alkyl optonally substituted with fluonne, except that R31s not CF;, or Zand Y are linked 5o that,
together with the inierconnecting atoms, Z and Y form a fused 5 1o 7-membered carbocyclic or heterocyelic nng, and whorein when
Z and Y form a heterocychc nng 1n additton to carbon atomns, the linkage contmns one ar two heterostoms independently selected
from oxygen, salfur and nitvogen, R* and R?, which may be the same or different, are  A-X, wheremn A = -CH=CH- or -{Cl,),-
where p1s 0, 1 or 2, X 13 hydrogen, F, Cl, Br, I, CONR®R’, SO,NR'R?, SO,NHC(=O)R¢, OH, C,..alkoxy, NR*SO,R", NO;, NR*R!,
CN, CO,R'™®, CHO, SR, S(O)R? or SO,R'S; or a 5. or 6-membered heteroeyelic nng contaimng 1, 2 or 3 heteroatoms selacted from

substtuted ndependently by one or mose R wheran R'3 is hydraxy, C;-Caalkoxy, F, C,-Cealkyl, haloalkyl,

haloalknxy, -NHa, NH{C,-Cealkyl) or -N(C,-Cenlkyl): The componnds of general formula (I) inhibit monoamine reupiake and 1n
purtcolar exhibit acthvity as selective serolonin reaptake nhibators.
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PHENOXYBENZYLAMINE DERIVATIVES AS SELECTIVE SEROTONIN RE-UPTAKE INHIBITORS

This Invention relates to novel dipheny! ether compounds which mhibit monoamine re-
uptake In parbcular compounds of the present Invention exhibit activity as selective
serotorn re-uptake mnhibitors (SSRIs) and have uhiity therefore in a vanety of
therapeutic areas Notably the compounds of the present invention are useful in the
treatment or prevention of a vanety of disorders, including those in which the regulation
of monoamine transporter funchion ie implicated, such as depression, attention deficit
hyperactivity disorder, obsessive-compulsive disorder, post-traumatic stress disorder,
substance abuse disorders and sexual dysfunction including premature sejaculation, and
to pharmaceutical formulations containing such compounds

According to a first aspect, the inventon provides a compound of general formula (1),
pharmaceutically accaptable salts, solvates or polymorphs thereof;
NR1RZ

O

®
wherein,

R' and R?, which may be the same or different, are H, C,-Calkyl or
{CH,)4(Cs-Cycycioalkyl) wherein d = 0, 1, 2 or 3, or R'and R? together with the
nitrogen to which they are attached form an azetidine nng,

Z or Y is -SR® and the other Z or Y is halogen or -R®, whereln R® is independently C,-C,
alkyl optionally substituted with fluorine, except that R* is not CF,,

or Z and Y are linked so that, together with the intsrconnechng atoms, Z and Y form a
fused 5 to 7-membered carbocyclic or heterocyclic ring which may be saturated,
unsaturated or aromatic, and wherein when Z and Y form a heterocyclic ring, in
additon to carbon atoms, the linkage contains one or two heteroatoms
independently selected from oxygen, sulfur and nitrogen, with the proviso that
when R* s fluonne and R? is methy! then the fused nng Is not 1,3-dioxolane and
Z and Y together do not form a fused phenyl ring,
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R* and R®, which may be the same or different, are

A-X, wherein A = -CH=CH- or {CH,),- where p 18 0, 1 or 2, X 18 hydrogen, F, Cl,
Br, |, CONR®R’, SO,NR*R’, SO,NHC(=O)R®, OH, C, alkaxy, NR*SO,R®,
NO;, NR'R", CN, CO;R™, CHO, SR", S(O)R® or SO;,R™, R?, R’, R® and
R™ which may be the same or different, are hydrogen or C, salkyl
optionally substituted indepandently by one or more R'% R%is C, alkyl
ophonally substituted independently by one or more R*, R" s hydrogen,
C,., alkyl optionally substituted independently by one or more R'2, C(O)R®,
CO.R®, C(O)NHR* or SO.NR®R’, R Is F (preferably up to 3), OH, COH,
CyeCycloalkyl, NH;, CONH,, C,alkoxy, C,,alkoxycarbonyi or a 5- or 6-
membered heterocyclic nng containmg 1, 2 or 3 heteroatomns selected
from N, S and O optionally substituted mdependently by one or more R%;
or R® and R’, together with the nitrogen to which they are attached, form a
4-, 5 or 6-membered heterocyclic nng optionally substituted
independently by one or more R*, or

a 5- or 8-membered heterocyclic ring contaming 1, 2 or 3 heteroatoms selected
from N, S and O, optionally substituted independently by one or more R*?,
wherein R™ 18 hydroxy, C,-C,alkoxy, F, C;-C,alkyl, haloalkyl, haloalkoxy,
-NHy, -NH(C,-Cyalkyl) or -N(C,-Cealicyl),

Unless otherwise indicated, any alkyl group may be straight or branched and is of 1 to 6
carbon atoms, preferably 1 to 4 and parbcularly 1 to 3 carbon atoms

Unless otherwise indicated, any carbocyclyl group containg 3 to 8 nng-atoms, and may
be saturated, unsaturated or aromatic. Preferred saturated carbocyclyl groups are
cyciopropyl, cyclopentyl or cyclohaxyl Preferred unsaturated carbocyclyl groups contain
up to 3 double bonds A preferred aromatic carbocyclyl group 1 phenyl The term
carbocylic should be similarly construed In addibon, the term carbocyciyl includes any

fused combination of carbocyclyt groups, for example naphthyi, phenanthryl, indanyl and
indenyl

Unless otherwise indicated, any heterocyclyl group containe 5 to 7 ning-atoms up to 4 of
which may be hetero-atoms such as nitrogen, oxygen and sulfur, and may be saturated,
unsaturated or aromatic. Examples of heterocyclyl groupe are furyl, thlenyl, pyrrolyl,
pyrrolinyl, pyrrolidiny!, imidazolyl, dioxolanyl, oxazolyl, thuazolyl, Imidazolyl, Imidazohnyi,
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imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazohdinyl, lsoxazolyl, 1sothvazolyl, oxadiazolyl,
tnazolyl, thiadiazolyl, pyranyl, pyndyl, pipendinyl, dioxanyl, morphohno, dithlanyl,
thiomorpholino, pyndazinyl, pynmidinyl, pyrazmyl, piperazinyl, sulfolanyl, tetrazolyl,
tnazinyl, azepmyl, oxazepinyl, thiazepinyl, diazepinyl and thiazolinyl In addition, the term
heterocyclyl includea fused heterocyclyl groups, for example benzimidazolyi,
benzoxazolyl, imidazopyndinyl, benzoxazinyl, benzothiazinyl, oxazolopyndinyl,
benzofuranyl, quinolinyl, quinazohinyl, quinoxalinyl, dihydroquinazolinyl, benzothiazolyl,
phthalimido, benzofurany|, benzodiazepinyl, indolyl and isoindolyl The term heterocyclic
should be simllarly construed

3

Halo means fluoro, chloro, bromo or 10do

Preferably R' and R?, which may be the same or different, are hydrogen or C,-C,alky!
More preferably hydrogen or methyt

When Z or Y 18 -SR®, R? Is preferably methyl or ethyl

When Z and Y form a fused nng, the nng 18 preferably a heterocyclic ring Mare
preferably, the linkage contains one or two sulfur atoms

Preferably R* and R® are not both hydrogen

Preferably R* and R®, which may be the same or different, are

~(CHy),-X, where p is 0, 1 or 2 (preferably 0 or 1), X 18 hydrogen, hydroxy, CONR®R’,
SO,NR®R’, NR*SO,R®, SR™, SOR® or SO,R" wherain R®, R”, R*, R® and R"are
as defined In the first aspect, or

a 5- or 6-membered heterocychic nng contaming 1, 2 or 3 hetercatoms selected from N,
S and O (preferably oxadiazolyl, trlazolyl, mdazolyl, oxazolyl, pyrazolyl, pyndinyl
or pyrimidinyl)

More preferably R* and R®, which may be the same or different, are

~CH,),-X, where p ia 0 or 1, X is hydrogen, hydroxy, CONR'R’, SO,NRR’ or NR*SO,R’,
wherein R® and R’, which may be the same or different, are hydrogsn or
C-Cyalkyl ophonally substituted by hydroxy, -CONH, or C,-Cyalkoxy (preferably
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methoxy), R® i1s hydrogen, hydroxyethyl or methyl, or R® is methyi, ethyi,
isopropyl, trflucromethyl or methoxyethyl, or
triazolyl, imidazolyl or pyrazolyl

More preferably still R* 1s hydrogen

Preferably R® and R?, which may be the same or different, are hydrogen, C,-Calkyl
optionally substiuted by hydroxy, -CONH, or C,-Calkoxy (preferably methoxy) More
preferably R® and R’, which may be the same or different, are hydrogen or methyl, more
preferably still hydrogen

When present, R' 1s preferably oxadlazolyl, tnazolyl, midazolyl, oxazolyl, pyrazoiyl,
pyndinyl or pynmidinyl More preferably tnazolyl, imidazolyl or pyrazolyl

in the case where R® and R’, together with the nitrogen to which they are attached, form
heterocycilic nng, preferred nngs are pymolidine or piperidine nngs each of which may
be substtuted by OH or CONH, or a morpholine nng which may be substituted by
CONH;

Preferably R Is hydrogen or C, 4 akyl
Preferably R® s hydrogen, hydroxyethyl or methyl More preferably hydrogen

Preferably R® 1s methyl, ethyl, teopropyl, trmfluoromethyl or methaxyethyl More preferably
methyl or ethyl (preferably methyl)

Preferably R'? is methyl or ethyl
Preferably p Is 1 or 0, more preferably 0

Preferably

R' and R?, which may be the same or different, are hydrogen or methyl,

when present, R? is mathyl or ethyl, or Z and Y are linked so that, together with the
intsrconnecting atoms, Z and Y form a fusad 5 to 7-membered carbocyciic or
heterocyclic ring which may be saturated, unsaturated or aromatic, and wherain
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when Z and Y form a heterocyclic ring, 1n addihon to carbon atoms, the linkage
containg one or two heteroatoms independently selected from oxygen, sulfur and
nitrogen, and

R* and R%, which may be the same or different, are

(CHy),-X, where p 1s 0 or 1, X 18 hydrogen, hydroxy, CONR®R’, SO,NR°R’, NR*SO,R®,
SR™, SOR® or SO,R"™ and wherein R® and R’, which may be the same or
different, are hydrogen, C,-Cjalkyl ophonally subshtuted by hydroxy, ~<CONH, or
C,-C,alkoxy (preferably methoxy), or R® and R?, together with the nitrogen to
which they are attached, may form a morpholine, pyrrolidine or piperidine ring
each of which may be substituted by OH or CONH,, R® is hydrogen, hydroxyethyl
or methyl (preferably hydrogen), R® is methyi, ethyl, i8opropyl, trifluoromethyl or
methoxyethyl, and R Is methyl or sthyt, or

an oxadiazolyl, thazolyl, Imidazolyl, oxezolyl, pyraxolyl, pyridinyl or pynmidinyl group

More preferably

R! and R?, which may be the same or different, are hydrogen or methyl,

when present, R* is methyl or ethyl, or Z and Y are linked so that, togsther with the
interconnecting atoms, Z and Y form a fused 5 to 7-membered heterocyclic nng
containing 1 or 2 sulfur atoma, and

R* and R*, which may be the same or different, are

=(CH,),-X, where p Is 0 or 1, X 18 hydrogen, hydroxy, CONR®R’, SO,NR*R” or NR*SO,R",
wherein R® and R’, which may be the same or different, are hydrogen, C,-C,alkyl
optionally substtuted by hydroxy, <CONH, or C,-C,alkoxy (preferably methoxy),
R* 1s hydrogen, hydroxysthyl or methyl, R® ls methyl, ethyl, 1sopropyl,
trifiuoromethyl or methoxyethyl, or

tnazolyl, midazolyl or pyrazolyl

More preferably still

R' and R?, which may be the same or different, are hydrogen or methyi,

when present R? 18 methyl or ethyl, or Z and Y are inked so that, together with the
interconnecting atoms, Z and Y form a fused saturated 5 to 7-membered
heterocydlic ring containing 1 or 2 sulfur atoms,

R* 1s hydrogen, and

RSis
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by

-(CH,),-X, where p Is 0 or 1, X 18 hydrogen, hydroxy, CONR®R’, SO,NR°R” or NR'SO,R®,
wherein R® and R?, which may be the same or different, are hydrogen, C,-Csalkyl
optionally substtuted by hydroxy, -CONH, or C,-Cyalkoxy (preferably methoxy),
R® Is hydrogen, hydroxyethyl or methyl, R® i methyl, ethyl, isopropyl,
trifluoromethy! or methoxyethyl, or

triazolyl, iImidazolyl or pyrazolyl

More preferably still R* and R® are not both hydrogen

Preferred compounds are
4-(2,3-dthydro-1-benzothlen-5-yloxy)-3-{(methylamino)methyl}-berzenesulfonamide
(Example 2),

3 (dimethylamino)methyll-4-{3-methyl-4-(methytsulfanyl)phenoxy}-benzenesulfonamide
(Exampie 12),
4-(2,3-dihydro-1-benzothien-5-yloxy)-3-[(dmethylamino)msthyl}-benzenesulfonamide
(Exampie 18);
4-[3-chloro-4-(methylsulfanyl)phenoxy}-3{(dimethylamino)methyi]-benzenasulfonamide
(Example 17),
3{(dimethylamino)methyf}-4-{3-fluoro-4-{methyisulfanyl)phenoxy}-benzenesuifonamide
{Exampie 18),

N, N-dimethyl-N-{2-(6-quinolinyloxy)benzyllamine (Example 28),
H(methylamino)methyil-4-(6-quinalinyloxy)benzenesulfonamide (Exampile 35),
4-(2,3-dihydro-1-bsnzothien-5-yloxy)-3-{(methylamino)methyl]benzamide (Example 80),
42 3-dihydro-1-benzothien-5-yloxy)-N-mathyl-3-{(methylamino)methyl}-benzamide
(Example 62),

N-{3-{(methylammo)methyl}-4-[3-methyl-4-
(methylsulfanyl)phenoxy]berzyl}methanesulfonamide (Exampile 75),
3{(methylamino)methy(}-4-[3-methyl-4-(methylsulfanyl)phenoxy]banzamide (Example
79),

4-(2,3-dihydro-1,4-benzoxathlin-7-yloxy)}-3-[(dimethylamino)methyllbenzamide (Example
88),
{3-{(dimethylamino)methyl}-4-[3-fluoro-4-(methyisulfanyl)phenoxy]phenyl}-methanol
(Example 80),

3-{(dmethylamino)methyl}-4-(8-quinolinyloxy)berzamide (Example 100),
3-{(methylamino)methyl]-4-(6-quinolinyloxy)benzamide (Example 102),
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N-methyl-N-{3-{(methylamino)methyi}-4{3-methyl-4-(methylsulfanyl)phenoxy]-
phenyl}methanssulfonamide (Example 116) and

N-{4-(2,3-dihydro-1,4-benzoxathin-7-yloxy)-3-{(dimethylammno)methyllphenyf}-
methanesulfonamide (Example 124)

According to a second aspect the invention provides compound of formula (I) or (XiX)

NR1R?
RS

0
Og
m

and pharmaceutically acceptable salts or solvates thereof wherein (in this aspect) R’
and R? independently represent H, C,-C, alkyl or (CH,)4(C+-Cqcycloalkyl) wherein d = 0,
1, 2 or 3, or wherein NR'R? when taken together represant a 4-membered ring wherein
R! and R? fogether represent C, alkyi, Z and Y both mdependently represent -SR?
whereln, when Z = -SR® then Y = halogen, -OR", -R*or -SR*, orwhen Y =-SR*then Z =
halogen, -OR", R* or -SR*, and R* and R*independently represent C,-C, alkyl (optonally
substituted with fluorine atoms e g —CF,), or Z and Y when taken together can
represent a fused 5 to 7 membered ring as lllustrated by general formula XiX, wherein
said 5 to 7 membered ring may be saturated, unsaturated or aromatic, and wherein said
5 to 7 membered nng may ophonally contain one or more heteroatoms P and Q,
wherein P and Q = may be independently O, 8 or N, and wherem E, F, or G
independently represent CH or CH, and wherein k and p may independently be = 0, 1, 2
or3,andm=120r3, and

NR1RZ
RS

o
3
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R* and R® independently represent A-X wherein A = -(CH,),-, wherein n represents 0, 1
or 2 and whereln X represerts H, F, Cl, Br, |, CONR®R? or SO,NR®R’, OH, NR®*SO,R’,
NO,, NR*R", CN, CO,R™, CHO, S(0),R™ wherein m = 0, 1 or 2 and wherein R®, R”, R®
and R" independently represent H or C,, alkyl, wherem R* represents C,, alkyl, R"
represents H, C,, alkyl, C(O)R®, CO.R®, C(O)NHR® or SO,NR°R® and wherein said C,.,
alkyl group ia optionally substituted by one or more groups selected from OH, CO.H, C,,
cycloalkyl, NH;, CONH,, C,4 alkoxy, C,, alkoxycarbonyt and a 5- or 8-membered
heterocyclic ring containing 1, 2 or 3 heteroatoms selected from N, S and O, or with the
proviso that when P=Q= oxygen then both k and p are not zero, with the proviso that Z
and Y together do not form a fused phenyl ring, R* or R® may be representative of a 5- or
6-membered heterocyclic ring containing 1, 2 or 3 heteroatoms selected from N, S and
O, and In addition, R® and R” may, together with the N atom to which they are attached,
represent a 5- or 6- membered heterocyclic ring which may be ophonally substituted,

and pharmaceutically acceptable salts or solvates thereof with the proviso that both R*
and R*are not H

For the avoidance of doubt, unless ctherwise indicated, the term subestituted means
substituted by one or more defined groups in the case where groups may be selectad
from a number of altematives groups, the selected groups may be the same or different

For the avoidance of doubt, the term independently meane that where more than one
substituent is selected from a number of possaible substituents, those substituents may
be the same or different.

According to a third aspect, the invention provides a compound of genaml formula | and
phammaceutically acceptabie salts thereof, wherein R', R*, R?, Z and Y are as defined in
the first aspect, and R* and R®, which may be the same or different, are {CH,),-A’,
wherempis 0, 1 or 2 and A' is a polar group In this aspect, polar groups may be defined
as those having a negative x-value (see C Hansch and A Leo, 'Substituent Conatants for
Correlation Analysis in Chemistry and Biology', Wiley, New York, 1679) In this system,
H has a x-value of 0 00, -OCH, has a n-value of -0 02, and -SO;NH, has a n-value of —
1 82, for axample [see Tabils V1-i, ‘Well-Characterzed Aromatic Substtuents’, p 49, ibid]
More preferred polar groupe have a more negative x-value thus, preferred groups have
n-values of a greater negative value than -0 1, more praferably a greater negative value
than -0 5, and most preferably a greater negative value than -1 0 Even when p Is other
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than zero in the above definttion, the definion of A’ 18 based on the above reference as
if p was zero

Unless otherwise specified, the compounds of the first, second and third aspects are
hereinafter defined as compounds of the invention

The compounds of the invention have the advantage that they are selective inhibltors of
the re-uptake of serotorn (SRis) (and so are likely to have reduced swe effects), they
have a rapid onset of achon (malang them surtable for admiristration shortly before an
effect Is required), they have desirable patency and associated properties Compounds
that selectively inhibit the re-uptake of serotonin, but not noradrenaline or dopamine, are
preferred

Woe have found that compounds of formula | which possess these properties have a
relatively polar group at RY/R*

The pharmaceutically or vetennanly acceptabile salts of the compounds of formula |
which contain a basic centre are, for example, non-toxic acid addibon salts formed with
inorganic acids such as hydrochloric, hydrobromie, hydroiodic, sulfunc and phosphoric
acid, with carboxylic acids or with organo-sulfonic acids Examples Include the HC), HBr,
HI, sulfate or bisulfate, nitrate, phosphate or hydrogen phosphats, acetate, benzoats,
succinate, saccharate, fumarate, maleate, lactate, citrate, tartrate, gluconate, camsylate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate
salts Compounds of the invention can also provide pharmacsutically or vetermarlly
acceptable metal salts, in particular non-taxic alkali and alkaline earth metal salts, with
bases Examples include the sodium, potassium, aluminium, calclum, magnesium, zinc,
diolamine, olamine, sthylenediamine, tromethamine, chioine, megulamine and
diethanclamine salts For reviews on suitable pharmacautical salts see Berge of a/, J
Pharm, S¢1, 68, 1-18, 1977, P L Gould, Intemational Journal of Pharmaceutics, 33
(1988), 201-217, and Bighley et al, Encyclopedia of Pharmaceutical Technology, Marcel
Dekker inc, New York 1986, Volume 13, page 453-497

Herelnafter, the compounds, their pharmaceutically acceptabie salts, their solvates and
polymorphs, defined in any aspect of the Invention (except intermedmate compounds in
chemical processes) are referred to as "compounds of the invention®

T
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The pharmaceutically acceptable solvates of the compounds of the Invention include the
hydrates thereof

The compounds of the mventon may possess one or mora chiral centres and 80 exst in
a number of stereoisomeric forms All sterecisomers and mixtures thereof are included
In the scope of the present Invenbon Racsmic compounds may erther be separated
using preparative HPLC and a column with a chiral statonary phase or resolved to yield
indvidual enantiomers utiising methods known to those skilled in the art In addition,

chiral intermediate compounds may be resolved and used to prepare chiral compounds
of the invention

In cases where the compounds of the invenhon exist as the E and Z isomers, the
invention includes indwvidual isomers as well as modures thereof

In cases where compounds of the invenbon exst as tautomenc lsomers, the invention
mciudes individual tautomers as well as mixtures thereof

In cases where the compounds of the invention exist as optical 1Isomers, the inventon
Includes indvidual isomers as well as modures thereof

In cases where the compourxis of the invention exist as diastereoisomers, the invention
inciudes Individual diasterecisomers as well as mndures thereof

Separation of diasterecisomers or E and Z isomers may be achleved by conventional
techniquee, e g by fractional crystalisation, chromatography or HP L. C  An indwidudf)
enantomer of a compound of the mvention may be prepared from a comesponding
ophcally pure intermediate or by resolution, such as by H P L C of the comesponding
racemate using a surtable chiral support or by fractonal crystallisation of the
diasterecsomeric salts formed by reaction of the comesponding racemate with a sultable
optically active acid or base, as appropriate

The compounds of the Invention may exist in one or more tautomeric forms Al
tautomers and mixtures thereof are included in the scope of the present invention For
example, a claim to 2-hydroxypyndinyl would also cover s tautomeric form, a-pyridonyl
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it will be appreciated by those ekilled in the art that certain protected derivatives of
compounds of the invention, which may be made pnor to a final deprotection stage, may
not possess pharmeacological activity as such, but may, in certain instances, be
administered orally or parenterally and thereafter metabolisad in the body to form
compounds of the invention which are pharmacologically active Such derivatives may
therefore be dascnbed as "prodrugs™ Further, certam compounds of the mvention may act
as prodrugs of other compounds of the invention

All protectsd denvatives and prodrugs of compounds of the mvention are mciuded within
the scope of the mvention Exampias of sutable pro-drugs for the compounds of the
present mvention are desciibed in Drugs of Today, Volume 18, Number 9, 1983, pp 489 -
538 and in Topics in Chemistry, Chapter 31, pp 308 — 316 and In "Design of Prodrugs® by
H Bundgaard, Elsevier, 1985, Chapter 1 (the disclosures in which documents are
incorporated herein by reference)

It will further be appreciated by those skilled m the art, that certain moietes, known to
those skilled in the art as “pro-molaties”, for axample as described by H Bundgaard in
"Design of Prodrugs” (the discloaure in which document ls incorporated herein by
reference) may be placed on appropnate functionaliies when such functionalthes are
present within the compounds of the mvention

Preferred prodrugs for compounds of the invention include esters, carbonate esters, hem:-
esters, phoephate esters, nitro esters, sulfate esters, sulfoxades, amides, carbamates, azo-
compounds, phosphamides, glycosides, ethers, acstals and ketals

The invention also includes all surtable lsotopic variations of the compounds of the
invention An isotopic vanation i1s defined as one In which at least one atom [s replaced
by an atom having the same atomic number but an atomic mass different from the
atomic mass usually found in nature Examples of 1sotopes that can be mcorporated into
compounds of the invention include sotopes of hydrogen, carbon, nirogen, oxygen,
phosphorus, sulphur, fluorine and chlorine such as *H, *H, ®C, “C, N, 770, ™0, P, ¥p,
%S, F and %CI, respectively Cartam isotopic variations of the Invention, for example,
those in which a radioactive isotope such as *H or 'C 18 incorporated, are useful in drug
and/or substrats tissue distribution studies Tritated, | e *H, and carbon-14, 1@ “C

(/5
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isotopes are particularly preferred for their ease of preparation and detectabilty

Further, substitution with 1sotopes such as deuterium, | @ 2H, may afford certain
therapeutic advantages resulting from greater metabohc stability, for example, ncreased
in vivo halfiife or reduced dosage requirements and hence may be prefarred n some
circumstances lsotopic vanations of the compounds of the nvention can generally be
prepared by conventonal procedures such as by the methods or preparations descnbed
in the Examples and Preparations hereaftsr using appropnate 1satopic vanations of
surtable reagents

Compounds of the invention may be prepared, In known manner in a variety of ways In
the following reachion schemes and hereafter, uniess otherwise stated, R' to R, Zand Y
are as defined in the firat aspect. Thess processes form further aspects of the invention

Throughout the specification, general formulae are designated by Roman numerals |, Ii,
lll, IV etc Subsets of these general formulae are defined as Ia, Ib, Icete, IVa, IVb,
Ve ete.

Compounde of general formula (i) may be prepared from compounds of formuia (1) by
reaction with an amine of general formula HNR'R?, or with a surtable salt form thereof,
together with a hydnde reducing agent in a surtable solvent (sse Scheme 1) Whean
either R! or R? 18 hydrogen, surtable solvents include protic solvents such as ethanol,
and sodium borohydride is an appropriate reducing agent as exempified by Example 38
herein When neither R! or R? are hydrogen, tetrahydrofuran/ dichioromethane is a
suitable solvent systern and sodlum tnacetoxyborohydnde Is a suitable reducing agent.
In such reactions the use of a salt form of HNR'R?, such as the hydrochlonde is
preferable, and an auxihary base, to ad solubility of the HNR'R? salt, such as
triethylamine may optionally be added along with acehc acxd, as exempiified by Example
25 heren
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Compounds of formula (Il) may be prepared in turn from the coupling of compounds of
general formula (V) with aldehyde compounds of general formula (lil), wherein L is a
sultable leaving group such as halogen (F, Cl, Br or 1) or a sulfonate ester such as
triflucromethanesulfonate or methanesulfonate, preferably L is F or CI Such coupling
reachon may be accomplished by tachniques known In the art, such as via reaction with
potassium carbonate in a surtable solvent such as dimethylformamide under appropriate
reacton conditions such as elevated temperature and in an nert atmosaphere

Thus according to a further aspect, the invention provides a process for prepanng
compounds of general formula (I) from compounds of the generat formula (1)

Alternatively, R* and/or R® may be introduced after ether coupling (see Scheme 2)
Compounds of general formula (I) may be prepared from compounds of general formula
(1a), |e compounds of general formula (1) where R* and R® are hydrogen Compounds of
general formula (la) may be prepared from {lla) in an analogous fashion to the
preparation of (f) from (Il) (see Scheme 1), while compounds of general formula (lia)
may be prepared from (IV) and (lila) in an analogous fashion to the preparation of (i)
(see Scheme 1)
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Thus according to a further aspect, the inventon provides a process for prepanng
compounds of general formula () from compounds of the general formula (1a)

Maethodologles for Introducing R* and/or R® into compounds of formula (Ia) include

il)

m)

Where R'/R® are halogen, by reaction of (la) with a sultable halogenating agent in
an inert solvent which does not adversely affect the reaction Suitable
halogenating agents mclude triflucromethansesulfonic acd and AHodosuccinimide
and suitable inert solvents mciude dichloromethane

Where RYR® are -NO,, by reaction of (1a) with a suitable nitratmg agent, such as
an alkali metal nitrate, in a solvent which does not adversely affect the reacton
at, or below, room temperature Suitable niirating agents include

trifiuvoromethanesulfonic acid/ potassium nitrate and sultable solvents Include
trifluoroacetic acld

Where RY/R® Is -SO,NRR’ by reacton of an intermediate sulfonyl chionde with
the requisite amine of formula HNR®R” in a surtable solvent. Sultable solvents
include a mixture of water and dichloromethane and the reactions are generally
performed at or bslow room temperature The intermediate sulfonyl chlorides
may be prepared from compounds of formula (la) by reachion with chiorosuiforic
acld under low temperature conditions in the presence of a solvent which does
not adversely affect the reaction, elther with or without subsequent treatment with
a chlonnating agent such as phosphorus oxychlonde, phosphorus pentachlonde,
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axalyl chionde or thionyl chlonide in a solvent which does not adversely affect the
reaction Surtable solvents for the reachon with chlorosulfonic acid include
tnflucroacehc acid and a typical reaction temperature is 0 °C Surtable solvents
for the reaction with chilorinating agents include acetonitrile and suitable
conditions Include at reflux, as liustrated in Example 12 herain

For example, compounde of formula (Iq), where R® Is -SO,NR°R’, may be
prepared via the intermediate sulfony! chiorides (XVili) from compounds of
formula (1a) by reaction of (la) with chlorosuiforuc acid, enher with or without
subsequent treatment with a chlonnating agent such ae phosphorus oxychlonde,
phosphorus pentachlonde, oxalyl chionde or thionyl chlonde, foliowed by reacton
with HNR®R’ (see scheme 2a) Reactlon condibons typically compnse low
temperature The reachon can take place either neat, | @ in tha absenca of
solvent, or in the presence of an inert solvant which does not adversely affect the
reacton The intermediate sulfonyl chionde (XVI!) may be 12olated, punfied and

then reacted with HNR'R?, atternatively it may be generated /n aifu, without
isolation, and then reacted with HNR*R’

1p2 yrip2 NR1R?

4 F 4

(o} povin (g

Thus according to a further agpect, the Invention provides a process for prepanng
compounds of general formula (I) from compounds of the general formula (Il) Ina
prefermed embodment, there is provided a process for prepanng compournds of formula
(Ig) by reacting compounds of formula (1a) in a suitable solvent, with chlorosulfonic acid,
either with or without subsequant treatment with a chlonnating agent such as
phosphorus oxychlonde, phosphorus pentachloride, oxalyt chloride or thionyl chlonde, to
give compounds of formula (XVII1) followed by reaction with HNR®R? to give compounds
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of formula (lq) Preferably compounds of formula (XV1il) are generated in sifv and
reacted with HNR®R? without Isolation

Altematively, compounds of general formula (I) having a particular RY/R® substituent may
be converted into other compounds of formula (1) usmg known techniquea For example

m)

)

When RYR® Is halogen such as chloro, bromo or 1odo, it may be converted to
cyano via reaction with a cyanxie salt in the presence of a Pd(0) or (ll)catalyst in
a high bolling solvent at elevated temperatures Suitable Pd catalysts include
paliadium tetralae(tnphenylphosphine), suitable cyanide salts inciuds Zn{CN),
and surtable high bolling solvents which do not adversely affect the reaction
mciude dimethylformanude as exemplfied by Example 78 heremn,

When RY/R" is halogen such as chloro, bromo or 1odo, it may be converted to the
comesponding ester -CO;R by treatment with carbon monoxide at high pressure
with a Pd(0) or (lI) catalyst, in an alcohol solvent (ROH wherein R1sC,~C,
alkyl), in the presence of a base st elevated temperatures For example the
reaction may be carried out at preesures in the region of about 100 p s i, whilet
sultable Pd catalysts include dichloroba{tnphenyiphosphine) palladium (11),
suitable bases Iinclude triethylamme and surtable alcohol solvents include
methanol as examplified by Preparation 50 herein,

When RYR? Is nitro, t may be reduced to the corresponding -NH, group via
treatment with a reducing agent in a protic solvent at, or above, room
temperature Surtable reducing agents include iron powder / calcium chloride,
suitabls protic solvents Include aqueous ethanol and a typical reaction
temperature is from about 70°C to about 100°C, preferably about 80°C, as
exempiified by Example 103 herein;

When RYR® is -NH,, It may be converted to the cormespondmg -NHSO,R" group
by reachon with a sulfonyiating agent in the presence of a base In an inert solvent
which does not adversely affect the reaction at, or below, room temperature
Sultable suffonylating agents nclude methanesulfonyl chioride, sultable bases
include tnethylamine and sutable inert solvents include dichloromethane as
exempified by Example 128 herain,
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When RY/R® 18 8 -NHSO,R"® group, it may be converted to the corresponding —
NR'SO,R* group via treatment with an alkylating agent and a base in a sutable
inert solvent Examples of sultable alkylating agents include methy! iodide,
suttable bases nciude potassium carbonate and suitable inert solvents include
acetonitnile, as exemplified by Preparation 88 herein,

When R‘/R® is a nitrile —CN, it may be converied to the comesponding -C(O)NH,
group by hydrolysis under basic, oxidative or acid condiions Basic hydrolysis s
preferably conducted with a hydroxide salt such as potassium hydroxide in a
protic soivent such as {-butanol at slevated temperatures, as exemphfied in
Example 79 herein

When RY/R® is an ester —-CO,R, It may be reducad to the comesponding alcoho!
group —CH,OH via treatment with a hydride reducing agent, such as Iithium
aluminium hydride, as exemplfied by Preparation 88 herein,

When RY/R® is an ester —CO,R, it may be converted to the comesponding acd —
CO,H by treatment with a sultable hydroxide salt in the presence of water and a
surtable co-solvent Suitable hydroxide salts inciude Ithium hydroxide and

sutable co-solvents include tetrahydrofuran, as exemplified by Preparation 55
herem,

When RYR" is an acid -CO,H, it may be converted to the cormesponding amide ~
CONR®R’ by treatment with a coupling agent, a base and an amine HNR°R" in a
sultable inert solvent which does nat adversely affect the eaction Surtable
coupling agents include 1-(3-dimethylammnopropyl}-3-ethyicarbodumide
hydrochloride in the presence of 1-hydroxybenzotnazole, suitable bases include
triethytamine and sutable solvents include dichioromethane, as exemplified by
Preparation 59 herein,

When R*/R® Is halogen such as chioro, bromo or lodo, it may be converted to an
a,B-unsaturated amide, by treatment with acrylamide, a Pd(0) cr (il) catalyst and
a surtable base, In an inert solvent which does not adversely affect the reaction,
at elevated temperatures Suitable Pd catalysts include palladium (II) acetate in
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the presence of tri(o-tolyl)phasphine, surtable bases include triethylamme and
sultable inert solvents indude acetonitrile as exemplified by Exampie 50 herein,

When R*/R® Is an a,f-unsaturated amide, it may be converted to —
CH,CH,CO.,NH,, by treatment with a sultable reducing agent at an appropnate
temperature, in a surtable solvent which does not adversely affect the reaction
Surtable reducing agents Include samanum diiodide at room temperature and
suitable solvents include tetrahydrofuran contasning a small amount of water, as
exempirfied by Example 51 herein,

When R*/R® is -CH,OH, it may be converted to -CH,NR*SO,R°by means of a
Mitsunobu reaction at an appropnate temperature, in a sultable solvent which
does not adversaly affect the reachon Surtable reagents include diethyl
azodicarboxylate, triphenylphosphine and fert-butyt methylsulfonyicarbamate,
0°C is a sultable reaction temperature and tetrahydrofuran Is a suftabie solvent
as exemplified by Preparation 72 herein,

Altsmatively, compounds of general formula (1) having a particular NR'R? group may be

converted into other compounds of general formula () having a different NR'R* group
For example

D

Compounds of formula (Ib) wherem elther R' or R? 18 hydrogen, can be converted
into a compound of formula (Ic) wherein neither R' nor R? are hydrogen, by
reaction of the compound of formula (Ib) with an aldehyde and a hydriie
reducmg agent Suitable aldehydes includs formalidehyde, sultable reducing
agents mclude sodium tn(acetoxy)borohydnde and the reaction 18 preferably
conducted m a solvent which does not interfere with the reaction, such as

dichlioromethane at or below room temperature, as exemplified by Example 12
herein

Compounds of formula (Ib) wherein R or R? 18 hydrogen, can be converted into a
compound of formula (Ic) wheremn R' or R? ia methyl, by reaction of the
compound of formula (Ib) with a formylating agent In a sultable solvent, followed
by subsequent reduction of the intermediate N-formy! compound with a hydnde
raducing agent in an inert solvent, preferably at elevated temperature Surtable
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formylating agents include pentafiuorophenyl formate (formed from formic acd,
pentafluorophenol and dicyclchexylcarbodiimide) and sultable solvents for the
formylation include dichloromethane Suitable reducing agents include borane-
tetrahydrofuran complex and sudtable inert solvents for the reduction include
tetrahydrofuran as exemplified by Example 110 herein

Altematively, compounds of general formula (I) may be prepared from compounds of
formula V (see Scheme 3) wherein L 18 as defined for Scheme 1 and T is & group which
can be converted Into CH,NR'R? Exampies of surtable T substitutents include -CO,R™,
-CN and -C(O)NR'R?
SCHEME 3
NR'R'

R T R'ﬂ
OH
T .Ij: onsormore siepa gt
<+ ————in ————
R L Y

F 4
v ™ ) ]

Methodologles for converting compounds of formula (V) to (1), include
) Where T i1s -CO,R" and R = methyl or ethyl, by reaction with an amine of

general formula NHR'R? to form an amide, followed by reduchon to provide an
amine

i) Where T = -CN, by reduction to ts corresponding amine of formula -CH,NH,
i) Where T = -C{O)NR'R?, by reduction to provide an amine

Compounds of general formula (V) may be prapared in tum by the coupling of
compounds of general formula (VI) and compounds of the general formula (V)
Reagents and conditions for such coupling reactons are as previously defined for the
coupling of compounds of general formulae (IV) and (jll) In Scheme 1

Compounds of general formula (V1) may be prepared in tum from compourxis of general
formula (VIl) (see Scheme 4)
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Compounds of formula (V1) may be prepared by aromahc electrophilic substitution of
compounds of formula (Vi) to give compounds of formula (V1) directly Alternatively
compounds of formuia (V1) may be prepared in two or more steps, aromatc electrophiiic
substiution of compounds of formula (VHI) to give intermediate compounds which then
undergo further reaction to give compounds of formula (V1) The intermediate

compounds may be isolated or generated /n ity without isolation A preferred route 18
shown in Scheme 5

SCHEME §
T T T
XL — "X —
L L L
M) vin (Vin)

Compounds of formula (V1I) are reacted with sulfonyl chlonde to give compounds of
formula (V1) followed by reaction with NHR®R” to give compounds of formula (Via)

According to further aspects, the invanton provides compounds of formulae (i), (lia)
and (V) as defined above

Compounds of formulae (IIl), (llia), (IV), (V1) or (V1I} are either known and available from
commercial sources or are available from commercially avallable materials using known
tachniques (see Examples hereinafter)

It will be apparent to those skilled in the art thet sensliive funchonal groups may need to be
protacted and deprotected dunng synthesls of a compound of formula | This may be
achieved by conventional techniques, for example as desecribed n Protechve Groups in
Organic Syntheels’, 3rd edition, by T W Greene and P G M Wuts, John Wilsy and Sons
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Inc, 1899 Exampie 35 provides one exampie of a protacting group strategy amploya%"
the synthesis of a compound of the present invention

The skilled chemist will appreciate that diaryl ethers may be prepared using a number of
synthetic methodologies For a review of methodologies see J S Sawyer, Teirahedron,
56 (2000) 5045-5065, incorporated herein by reference

The compounds of the inventon are useful because they have pharmacological activity
in mammale, including humans More particularly, they are usseful in the treatment or
prevention of a disorder m which the regulation of monoamine transporter function 18
implicated Disease states that may be mentioned include hypertension, depression

(e g depression in cancer patients, depression in Parlanson's patients, postmyocardial
infarction depression, subsyndromai symptomatic depression, depresslon in infertile
women, paediatric depression, major depreasion, single episode depression, recurrent
depression, child abuse Iinduced depression, post partum depression and grumpy old
man syndrome), generalized anxiety disorder, phobias (e g agoraphobia, social phobia
and simple phoblas), posttraumahc stress syndrome, avoidant personality disorder,
premature ejaculation, eating disorders (e g anorexia nervosa and bulimia nervosa),
obesity, chemical dependencies (e g addictions to alcohol, cocaine, heroin,
phenobarbital, nicotine and benzodiazepines), cluster headache, migraine, pain,
Alzheimer's disease, obsassive-compulsive disorder, pamc disorder, memory disorders
(e 9 dementia, amneshc disorders, and age-related cognitive decline (ARCD)),
Parlanson's diseases (e g dementia in Parkinson's disease, neurolephc-induced
parkinsonism and tardive dyskinesias), endocrine disorders (e g hyperprolactinaemia),
vasospasm (particularly in the cerabral vasculature), cerebellar ataxia, gastrointestinal
tract disorders (involving changes in motility and secretion), negative symptoms of
schzophrenia, premenstrual syndrome, fibromyalgla syndrome, stress iIncontnence,
Tourette's syndrome, trichotillomania, kleptomania, male impotence, attention deficit
hyperactmity disorder (ADHD), chronic paroxyemal hemicrarua, headache (associated
with vascular disorders), emotional lability, pathological crying, sleeping disorder
(cataplexy) and shock

Disorders of particular Interest include depression, attenton deficit hyperactwity disorder,
obsessive-compulsive disorder, post-traumatic stress disorder, subetance abuse
disorders and sexual dysfunction including (in particular) premature ejaculation
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Premature ejaculation may be defined as persistent or recurrent ejaculation before, upon
or shortly after penile penetration of a saxual partner It may also be defined as
ejaculaton occurnng before the individual wishes {see The Merck Manual', 16" edrbon,
p 1576, published by Merck Research Laboratories, 1962]

Thus, according to further aspects, the invention provides.

)

|i)-

in)

V)

vi)

a compound of the Invention for use as a pharmacsubcal,

the use of a compound of the nvention 1n the manufacture of a medicament for
the freatment or prevention of a disorder in which the regulation of monocamme
transporter function is implicated, for example depression, attentlon deficit
hyperactwity disorder, obsessive-compulsive disorder, post-traumatic stress
disorder, substance abuse disorders or sexual dysfunction including premature
ejaculation,

the uae of a compound of the mvention in the manufacture of a medicament for
the treatment or prevention of premature ejaculation,

a method of treatment or prevention of depression, attention deficlt hyperactivity
disorder, obsessive-compuisive disorder, post-traumatic stress disorder,
substance abuse disorders or aexual dysfunction including premature ejaculation,
which compriees administering a therapeutically effective amount of a compound
of the invention to a pahent in need of such treatment or prevention,

a method of increaeing ejacuiatory latency which compnses the administration of
an effective amount of a compound of the invention to a male desiring increased
ejaculatory latency, and

a compound of the Invention for the treatment or prevention of a disorder in
which the regulaton of monoamne transporter function is implicated, for example
depression, attention deficlt hyperactivity disorder, obseasive-compulsive
disorder, post-traumatic stress disorder, substance abuse disorders or sexual
dysfunchon including premature ejaculation
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vil) acompound of the invention for treating premature ejaculaton %

It 18 to be appreciated that all references herain to treatment include curative, palliative
and prophylactc treatment

The compounds of the invention may be administered alone or as part of a combination
therapy If a combination of active agents are admimstered, then they may be

administered simultaneously, separately or sequentialiy In particular, the compounds of
the invention may be combined with the followang preferably for the treatment of PE

1) Alpha-blockers (e g phentolamine, doxazasim, tamsulosin, terazasin, prazasin
and Example 19 of WOB8830560 A posaible rationale for alpha-blockers treating
premature ejaculation 1s as follows Muscular activity of the ejaculatory smoath
muscles (vas deferens, seminal vesiclea and urethra) are controlled by the
sympathetic nervous system through the release of noredrenalin Noradrenalin
acts on the alpha 1 adrenorecaptors, shmulating muscle contractions, leading to

seminal emission and subsequently sjaculation Blocking these receptors will
therefore inhibit ejaculation

)] Apomaorphine - teachings on the use of apomorphine as a pharmacesutical may
be found in US-A-5845117

di) Dopamine D2 agonists (e g Premiprixal, Pharmacia Upjohn compound number
PNUS5666)

v) Melanocortin receptor agonists (e g Melanotan Il)

v) PGE1 receptor agonists (e g alprostadil)

vi) Mono amine transport inhibitors, particutarly Noradrenaline Re-uptake Inhibitors
(NRls) (e g Reboxstine), other Serotonin Re-uptake Inhibitors (SRls) (e g

paroxetine) or Dopamine Re-uptake Inmbitors (DRIs)

vii) 5-HT3 antagonists (s g. ondansetron and granieetron). A poasible rationale for 5-
HT3 antagonists trealing premature ejacutation Is as follows 5-HT3 receptors,
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prasent in the lumen of the posterior portion of the urethra, are stmulated by 5-
HT in the semen dunng seminal emission, lsading to a sensitisation of the spinal
relex pathway which leads to sjaculation Therefore, an antagonist would prevent
this sensitisation and thus delay ejaculahon

PDE inhibitors such as PDE2 (e g erythro-8-(2-hydroxyl-3-nonyl)-adenine) and
Example 100 of EP 0771790-incorporated herein by reference) and in particular a
PDES Inhibrtor (e g slidenafil, 1-{[3«(3,4-dihydro-6-methyl-4-oko-7-
propylimidazo(5, 1-f}-as-trazin-2-yl}-4-ethoxyphsnyfjsulfonyl}-4-ethyiplperazine { e
vardenafil / Bayer BA 38-8458 or IC351 (see structure below, Icos Lilly)) A
possible rationale for PDE inhibltors treating premature ejaculation s as follows ¢
AMP and CGMP levels in the ejaculatory smooth mueciee regulate muscle tone
of these ejaculatory muscies and so delay ejaculation

1C351 (lcon Lily)

Potassium channel openers

P2X purnnergic recaptor antagonists

Endothelin receptor antagonsts

For human use the compounds of the Invention can be administered alone but in human
therapy will generally be administered in admixture with a sustable pharmaceutical
excipient, diluent or camer selected with regard to the intended route of administration
and standard pharmaceutical practice.

For example, the compounds of the invention, can be adminstered orally, buccally or
sublinguaily in the form of tablets, capsulea (including soft gel capsules), ovules, eiixirs,
solubons or suspensions, which may contain flavouring or colouring agents, for
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mmediate-, delayed-, modified-, sustamned-, dual-, controlied-release or puisatile delivery
applications The compounds of the Inventon may also be administared via
Intrecavemceal injection The compounds of the Invention may siso be administered via
fast chsparsing or fast dissolving dosage forms

Such tablets may contain excpients such as microcrystalline cellulose, lactose, sodium
citrate, calclum carbonate, dibasic calcium phosphste, glycine, and starch (preferably
com, potato or tapioca starch), dismtegrants such as sodium starch glycollats,
croscarmeliose sodium and certain complex silicates, and granulation binders such as
polyvinylpyrrohdone, hydroxypropylimethyiceliulose (HPMC), hydroxypropyiceliuliose
(HPC), sucrose, gelatin and acacia Addiionally, lubncating agents such as magnesium
gtearate, stearic acld, glyceryl behenate and talc may be included

Sohd composltions of a similar type may aleo be employed as fillers in gelahn capsules
Preferred exciplents In this regard Include lactose, starch, a cellulose, milk sugar or high
molecular weight polyethylene glycols For aqueous suspensions and/or ellxirs, the
compounds of the invenhon, and their pharmaceutically acceptable salts, may be
combined with vanous sweetening or flavouring agents, colounng matter or dyes, with
emulsifying and/or suapending agents and with dlluents such as water, sthanol,
propylens glycol and glycerin, and combinations thereof

Modified release and pulsatile release dosage forms may contain excipients such as
those detailed for mmediate release dosage forms together with addibonal exciplents
that act as release rate modifiers, these being coated on and/or Included in the body of
the device Release rate modifiers include, but are not exclusively imited to,
hydroxypropylmethy! cellulose, methyl cellulose, sodium carboxymethyicellulose, sthyl
cellulose, cellulose acetate, polyethylene oxade, Xanthan gum, Carbomer, ammonio
methacrylate copolymer, hydrogenated castor oll, camauba wax, paraffin wax, cellulose
acetate phthalate, hydroxypropyimethyl cellulose phthalate, methacrylic acid copolymer
and mixtures thereof Modified release and puisatiie release dosage forme may contain
one or a combination of release rate modifying excipients Release rate modifying

excipients may be present both within the dosage form | & within the matrix, and/or on
the dosage form, 1 @ upon the surface or coating
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Fast dispersing or dissolving dosage formulations (FDDFs) may contain the following
ingrechents aspartame, acesuifame potassium, citnc acid, croscarmellose sodium,
crospoviione, diascorbic ackd, ethyl acrylate, ethyl celiulose, gelatin,
hydroxypropyimethyl cellulose, magneslum stearate, mannitol, methyl methacrylate, mint
flavouring, polyethylene glycol, fumed silica, silicon dioxide, sodium starch glycolate,
sodium stearyl fumarate, sorbitol, xylitol. The terms dispersing or dissolving as used
hereln to descnbe FDDFs are dependent upon the solubility of the drug substance used

i @ where the drug substance 1s insoluble a fast dispersing dosage form can be

prepared and where the drug substance is soluble a fast diseolving dosage form can be
prepared

The compounds of the Invantion can also be admnistered paerenterally, for example,
intravenously, mira-arterially, intraperitoneally, intrathecally, intraventncularty,
intraurethrally, intrastemally, intracranially, intramuscularly or subcutaneously, or they
may be administered by infueion techniques For such parenteral adminstration they
are best used in the form of a stenle aqueous soluhon which may contain other

subs ances, for example, enough salts or glucose to make the solution Isctonic with
blood The aqueous solutions should be surtably buffered (preferably to a pH of from 3
to 8), Fnecessary The preparaton of suitable parenteral formulahons under sterile

conditons is readily accomplished by standard pharmaceutical techniques wall known to
those sidlied in the art

The following dosage levels and other dosage levels herein are for the average human
subject having a welght range of about 85 to 70 kg The skilled parson will readily be

able to detarmine the dosage levels required for a subject whose weight falls outaide this
range, such as children and the alderly

For oral and parenteral administration to human patients, the dally dosage level of the
compounds of the Invention or salts or solvates thereof will usually be from 10 to 500 mg
(in single or divided doses)

Thus, for axample, tablets or capsules of the compounds of the Inventon may contain
from 5 mg to 250 mg of actve compound for administration singly or two or more at a
time, as approptiate. The physician in any event will determine the actual dosage which
will be most suitable for any individual patent and it will vary with the age, weight and
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responee of the particular patent The above dosages are exemplary of the average
case There can, of course, be individual instances where higher or lower dosage
ranges are merited and such are within the scope of this invention The skilled person
will also appreciate that, m the treatment of certain conditions (including PE),
compounds of the inventron may be taken as a single dose on an "as requred” bass
(e as needed or desired)

Exampls Tablet Formulation

In general a tablet formulation could typically contain between about 0 01mg and 500mg
of a compound of the invention whilst tablet fill weights may range from 50mg to
1000mg An exampie formulation for a 10mg tabiet 1s Hlustrated

Ingredlent Swiw
Compound of the iInventon 10 000"
Lactose 64 125
Starch 21378
Croscamellose Sodium 3000 -
Magnesium Stearate 1500

* This quantity is typically adjusted in accordance with drug activity

The compounds of the invention can also be administered intranasally or by mhalation
and are conveniently delivered in the forrn of a dry powcder inhaler or an aerosol spray
presentation from a pressunsed container, pump, spray or nebullzer with the use of a
euitable propellant, e g dichlorodifiuoromethane, tnchiorofiucromethans, dichlorotetra-
fluoro-ethane, a hydrofiuoroatkane such as 1,1,1,2-4etraflucroethane (HFA 134A [trade
mark]) or 1,1,1,2,3,3,3-heptafluoropropane (HFA 227EA [trade mark]), carbon dioxide or
other suitable gas In the case of a pressunsad aerosol, the dosage unit may be
determined by providing a vaiva to deliver a metered amount The pressurised
container, pump, spray or nebulizer may contain a solution or suspension of the active
compound, e g using a mndure of ethanol and the propellant as the solvent, which may
additionally contain a lubncant, e g. sorbitan tnoleate Capsules and cartridges (made,
for example, from gelatin) for use 1n an inhaler or insuffiator may be formulated to

contain a powder mix of a compound of the invention and a sultable powder base such
as lactose or starch
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Asrosol or dry powder formulations are preferably arranged so that each metered dose
or “puff” contains from 1 to 50 mg of a compound of the invention for delivery to the
patient. The overall daity dose with an aerosol will be in the range of from 1 to 50 mg

which may be administered Ih a single dose or, more usually, in divided doses
throughout the day

The compounde of the invention may also be formulated for delivery via an atormiser
Formulations for atomiser devices may contain the following ingredients as solubilisers,
emuisifiers or suspending agents water, ethanol, glycerol, propylene glycol, low
molecular waight polyethylene glycols, sodium chionde, fluorocarbons, polyethylene
glycol sthers, sorbitan tnoleats, oleic acld

Alternatively, the compounds of the invention can be administered in the form of a
suppository or pessary, or they may be applied topically in the form of a gel, hydrogel,
lotion, solubon, cream, cintment or dustng powder The compounds of the invention
may also be dermally or transdermally admimnstered, for exampip, by the use of a skin
patch They may aiso be administered by the ocular, puimonary or rectal routes

For ophthalmic uee, the compounds can be formulated as micronzed suspensions In
isotonic, pH adjusted, sterile saline, or, preferably, as solutions in isctonic, pH adjusted,
stenle saline, optionally In combination with a preservative such as a benzylalkonium
chloride Alternatively, they may be formulated in an ointment such as petrolatum

For application topically to the skin, the compounds of the invention can be formulated
as a sultable omtment containing the active compound suspended or dissolved in, for
example, a modure with one or more of the following mmeral olf, liquid petrolatum, white
petrolatum, propylene giycol, polyoxyethylene polyoxypropylene compound, emulsifying
wax and water Altematively, they can be formulated as a suitable lotion or cream,
suspended or dissolved In, for axampie, a mixiure of one or more of the following
mineral oil, sorbitan monostsarate, a polysthylene glycol, liquid paraffin, polysorbate 80,
cetyl esters, wax, cetsaryl alcohol, 2-octyldodecanol, benzyl alcohol and water

The compounds of the inventon may also be used m combination with a cyclodextrm
Cyclodexinns are known to form inclusion and non-incluston complexes with drug
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molecules Formation of a drug-cyclodextrin complex may modify the solubllity, a
dissolution rate, bioavallabliity and/or stability property of a drug moleculs Drug-
cyclodextnn complexes are generally useful for most dosage forms and administration
routes As an altemative to direct complexation with the drug the cyclodextnn may be
used as an auxiiary additive, e g as a camer, diluent or solublliser Alpha-, beta- and

gamma-cyclodextnns are most commonly used and suitable examples are described In
WO-A-91/11172, WO-A-84/02518 and WO-A-08/55148

For oral or parenteral administration to human patients the dally dosage levels of
compounds of the invention will be from 0 01 to 30 mg/kg (In single or divided doses)
and preferably will be In the range 0 01 to 5 mg/kg Thus tablets will contaln 1mg to 0 4g
of compound for administration singly or two or more at a time, as appropnate The
physician will In any event determine the actual dosage which will be most sultable for
any particular patient and it will vary with the age, weight and responee of the particular
patient The above dosages are, of course only exemplary of the average case and
there may be instances where higher or lower doses are merited, and such are within
the acope of the Invention

Oral administration 1s preferred Preferably, administration takes place shortly before an
effect Is required

For veterinary use, a compound of the invention Is adminstered as a sultably acceptable
formulation in accordance with normal vetennary practice and the veterinary surgeon will
determine the dosing regimen and route of administration which will be most appropriate
for a particular animal

Thus according to a further aspect, the invention provides a pharmaceutical formulation
containing a compound of the invention and a pharmaceutically acceptable adjuvant,
diluent or carrler

The invention 1s illustrated by the following nan-limiting examples in which the following
abbreviations and definitons are used

Arbocel® fither agent
br broad
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teri-butoxycarbonyl
carbonyldimidazole

chemical shift

doublet

heat

dicyclohexylcarbodiimide
dichloromethane

N, N-dimethylformamide
dimethyisulfoxide

electrospray ionisaton positrve scan
electrogpray ionieation negatve scan
Example

h_ours

1-hydroxybenzoinazole

high pressure hquid chromatography
mass spectrum peak

minutes

mass specirum

nuclaar magnetic resonance
precursor

preparation

quartet

singlet

tnplet

triflucromethanesulfonyl
tnflucroacetic acid

tetrahydrofuran

thin layer chromatography
thermospray lonisation positive scan
1-(3-dimethylaminopropyl}-3-ethylcarbodlimide hydrochioride

'H Nuclear magnetic resonance (NMR) spectra were In all cases conalstent with the
proposed structures Charactenstic chemical shifts (8) are given in paris-per-million
downfield from tetramethylsliane using conventionai abbreviations for designation of
majorpeaks eg s, singlet; d, doublet, t, triplet; g, quartet; m, multiplet; br, broad
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The following abbreviations have been used for common solvents CDCl,, (i 3'{
deuterachloroform, DMSO, dimethylsulfoxade The abbreviation psl means pounds per
square mch and LRMS means low resoiution mass gpectromefry Where thin layer
chromatography (TLC) has besn used It refers to sllica gel TLC using ellica gel 60 F,
plates, R, Is the distance travelled by a compound divided by the distance travelled by

the solvent front on a TLC plate Melting points were determined using a Perkin Eimer
DSC? at a hesting rate of 20°C/minute)

Where indicated, compounds were charactensed aa their hydrochlonde salts A typical
procedure for formation of hydrochloride galts 1s given in Example 12. The procedure
can be camed out with other solvents e g diethyl ether or DCM

Commercial starting materials were obtained from Aldrich Chemical Co, Lancaster
Synthesis Ltd or Acros Organics

The amide of Preparation 8 (760 mg, 2 07 mmol) was siurmled m THF (10 mL) and the
resulting suspension was treated with borane tetrahydrofuran complex (1M solution in
THF, 6 22 mL, 8 22 mmol) at room temperature The resulting solution was heated at
reflux for 5 hours under an atmosphere of dry nitrogen The reaction was cooled to room
temperature and treated cautiously with 6M HCI solution (8 mL) The resuliing mixture
was heated at refiux for 30 min After cooling to room temperature the mixture was
dliuted with water (10 mL) and basified by cautious addibon of potassium carbonate
solid The aqueocus layer was extracted with EtOAc (20 mL) which gave a precipitate in
the organic layer, and the aquecus layer was further extracted with DCM (2 x 20 mL)
The EtOAc frachon was washed with 2M NaOH (20 mL) gving a clear two-phase
separation and the basic layer was exiracted with DCM (4 x 25 mL) All the organic
fractions were combined and washed with brine (20 mL), dried (MgSO,) and svaporated
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to & colouriess ofl. Purification by flash chromatography [SIO,, 85 50 5 to 80 10 1
(EtOAC/ MeOH/ 880 NHy)] afforded a white powder of the desired amine (846 mg, 89%)
3y (300 MHz, d,-DMSO0) 2 26 (3H, d), 2 32 (3H, d), 2 45 (3H, d), 3.75 (2H, d), 6 90 (3H,
m), 7.25 (3H, br), 7 67 (1H, 1) 7.88 (1H, d), MS m/z (TS*) 353 (MH")

Compounds of formula Id, [ compounds of general formula | where R' Is methyl, R*1s
hydrogen and R® is -SO,NH, , shown in Tabie 1 were prepared in an analogous fashion
to Exampie 1 from the precursors indicated.

o:s,o Mo
v

10

(d)

Table 1

Example | Precursor

data

2 Prep 8

HCI salt: &, (CD,0D, 400 M z) 2 80 (3H, s),
3 42 (2H, m), 4 41 (2H, s), 8 85-7.00 (2H,
m), 7 08 (1H, 8), 7 23 (1H, d), 7 80 (1H, d),
8 05 (1H, 8), MS m/ (TS*) 351 (M

3 Prep 12

HCI salt &, (CD,OD, 300 MHz) 2.54 (3H, 8),
282 (3H,8),443 (2H,8), 700 (1H,d), 7 20
(1H, d), 7.34 (1H, 8), 7 42 (1H, d), 7 85 (1H,
d), 8 11 (1H, 8), MS m/z (TS") 373 (MH")

4 Prep 11

HCI salt: &, (CD,0OD, 400 MHz) 2 45 (3H, ),
2 73 (3H, 8), 544 (2H, 8), 6 87 (3H, m), 7 42
(1H, m), 7 89 (1H, m), 8 03 (1H, 8), MS m/z
(ES") 357 M

5 Prep 10

HCI salt: & (CD;0D, 400 MHz) 2 70 (31, 8),
3 18 (2H, m), 4 38 (2H, &), 441 (2H, m),
6.68 (2H, m), 8 87 (1H, d), 7 13 (1H, d),

7 9|-1|*§1H' d), 8 03 (1H, 8); MS m/z (TS") 367
™

2] Prep 13

o%aReaLSap aietapon

HCIi salt 5, (CD,0D, 400 MHz) 2 78 (3H, 6), |
3 15 (2H, m), 4 38 (4H, m), 8 70 (1H, d),

6 85 (3H, m), 7 84 (1H, d), 8 00 (1H, 8), MS
m/z (ES') 367 (MH")
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Example | Pracursor i data

HCI salt &, (CD,0D, 400 MHz) 2 81 (3H, 8),
443 (2H, 8), 5 08 (4H, 8), 6 93 (1H, d), 7 12
(2H, a+d), 7 40 (1H, d), 7 90 (1H, d), 8 08
(1H, 8), MS m/z (TS") 335 (MH")

m), 2 80 (3H, 8), 2 82 (4H, 1), 4 40 (2H, s),
688 (1H, d), 8 84 (1H, d), 7 03 (1H, s), 7 30
(1H, d), 7 88 (1H, d), 8 03 (1H, &), MS m/%
(TS") 333 (MH")

B Prep 15 : HCI salt. 5, (CD5OD, 400 MHz) 2 16 (2H,
HCl salt &y (CD,0D, 400 MHz) 2 32 (3H, 8),
243 (3H, 8), 2 81 (3H, &), 4 41 (2H, s), 6 84
ae | (1H, d), 891 (1H, d), 7 08 (1H, 8), 7 24 (1H,
d), 7 89 (1H, d), 8 05 (1H, s), MS m/z (ES"
352 (MH")

4 21 (4H, 8), 4 39 (2H, 8), 6 89 (1H, ), 7 01
(1H, d), 7 08 (1H, 8), 7 38 (1H, d), 7 85 (1H,

Me
10 Prep 17 : HCI sait. 8, (CD,OD, 400 MHz) 2 78 (3H, 8),
¢ d), 8 02 (1H, 8), MS m/z (TS*) 351 (MH")

(2H, m), 3 42 (2H, m), 4 33 (2H, 8), 6 80
(1H, d), 6 84 (1H, d), 700 (1H, 8), 7 28 (2H,
d), 7 80 {1H, d), 8 04 (1H, 8), MS m/z (ES")
351 (MH"), (ES) 348 (M-H")

11 Prep 18 : By (CD,OD, 400 MHz2) 2 76 (3H, 8), 3 30

EXAMPLES 12 and 13

fan en nzenesutfonam Example 1
o, .0 0, 0
Nids, ‘u’ NMa,

MR GGy
+
Me
Formakiehyde (37% aq solution, 282 ulL, 3 78 mmol) wae added to a suspension of the
sacondary ammne from Example 1 (409 mg, 1 16 mmol) in DCM (20 mL) at room
temperature under nitrogen The resulting mixture was stmed for 15 minutes before the
addition of aodium triacetoxyborohydnde (884 mg, 4 84 mmofl). The resulting reaction

mixture waa stirred for 5 hours before being basified with saturated NaHCO, soiution (10
mL) and exiracted with DCM (3%20 mL) The organic iayers were washed with bnne (10
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mL), dried (MgSO,) and evaporated to a yellow oll This was purified by HPLC
(Phenomonex Luna Cy 75 x 4 8 mm column, CH,CN, H,0, TFA) Fractions containing
the major product were evaporated and the res:due was treated with sat. NaHCO,
solution (5 mL), and extractad with DCM (3x30 mL) The combined organic fractions
were washed with brine (30 mL), dried (MgSO,) and evaporated to give a white foam
(155 mg, 36%) of Example 12, 5, (300 MHz, CDCl,) 2 30 (6H, s), 2 35 (3H, 8), 2 48 (3H,
8), 3 60 (2H, 8), 6 83 (3H, m), 7 20 (1H, m), 7 2B (2H, 8), 7 74 (1H, d), 8 08 (1H, 8), MS
m/z (TS+) 367 (MH")

A minor product was also obtalned after HPLC purification The relevant fractions were
evaporated and the residue was treated with sat NaHCO, solution (5 mL), and extracted
with DCM (2x30 mL) The combmed organic fractions were washed with bnine (30 mL),
dried (MgSO,) and evaporated to a gum This was taken up in DCM (5 mL), treated with
1M ethersal HCI (2 mL) and evaporated to give a white powder (39 mg, %) of Example
13, HCl salt. 5 (CDCl,, 300 MHz2) 2 30 (BH, 8), 2 35 (3H, &), 2 48 (3H, &), 3 60 (2H, 8),
683 (3H, m), 7 20 (1H, m), 7 28 (2H, 8), 7 74 (1H, d), 8 08 (1H, 8), MS m/z (TS*) 361
(MH")

in a repeat reaction, using 1 equivalent of formaldehyde to the amme of Example 1,
Example 12 was obtamed in 78% yield after column chromatography [SI0,, 8550 5 to
80-10 1 (EtOAc/ MeOH/ 880 NH,)] This was taken up in EtOAc and converted to the
HCI salt by the addition of 1M ethereal HCI The resulting precipitate was filttered and
dried In vacuo to give Exampile 12 HCl salt, mp 188°C

Altematively, Example 12 can also be formed from the amine of Exampie 1 by the
method of Example 110

Exampls 12 was aleo prepared as follows.

A solution of the hydrochloride sait from Example 84 (20 g) m trifluoroacetic acid (100
mL) was slowly added to a solution of chlorosulfonic acld (72 g) keeping the temperature
between 0 and 5 °C After 1 h the reaction mixture was quenched slowly into water (200
mL), at 020 °C  The mixture was then extractad with dichloromsthane (200 mL) and
soparated The aqueous layer was then axiracted with dichloromethane (60 mL) and
separatad The combined organic layers were washed with water (200 mL) The layers
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were separated and the dichloromethane removed i vacuo to give a solid Acetonitnie
(240 mL) was added and to this slurry was added phosphorus oxychioride (28 8 mL)
The solution was then heated at reflux ovemight The reaction mixture was cooled to
room temperature and quenched into a stirred mixture of ammonia (80 mL),
dichloromethane (240 mL) and water (100 mL), keeping the temperature between 0 °C
and 10 °C The mndure was adjusted with ammonia (if necessary) to greater than pH8
After 16 mins the reaction mixture was allowad to warm to room temperature and the
layers separated The organic layer was concentrated in vacuo to give a thick brown ail
This was dissolved in acetone (100 mL) and slurried with carbon (Norit SX plus, 50%
w/w) filtered and treated with another charge of carbon (Nont SX plus, 50%w/w) This
mixture was again fitered and the eolution concentrated, replacing with water (200 mL)
The slurry was granulated, filtered and vacuum dried overnight to give the title product
as a creamy white solid (yield 409%)

These compounds were formed in an analogous fashion to Examples 12 and 13 starting
from the secondary amine of Example 5

EXAMPLE 14 HCI salt' 8, (CD,0D, 400 MHz) 2 §7 (BH, &), 3 18 (2H, m), 4 42 (2H, m),
452 (2H, 8), 6 68 (2H, d), 6 89 (1H, d), 7 14 (1H, d), 7 94 (1H, d), 8 07 (1H, 8), MS m%
(ES*) 381 (MH")

EXAMPLE 15, HCI salt- 5, (CD,OD, 400 MHz) 2 58 (3H, s), 2 80 (8H, &), 3 17 (2H, m),

4 35 (2H, 8), 4 41 (2H, m), 8 68 (2H, m), 8 88 (1H, d), 7 13 (1H, d), 7 81 (1H, d), 8 00
(1H, 8), MS m/% (ES*) 385 (MH")

Compounds of formula le, 1 @ compounds of general formula | where R' and R? are
methyl and R® is -SO,NH,, shown in Table 2 were prepared according to Example 12

WO 02/18333 PCT/IB01/01521 L[D
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from the precursors indicated The N-methy! sulfonamidess analogous to Exampie 13
were not ieolated 1n these reachons and HPLC purification was not required

e

(le)
Table 2

" Example

Precursor

data

16

Example 2

HCl salt. 5, (CD,OD, 400 MHz) 2.88 (8H, s), 3 41
(2H, m), 4 58 (2H, s), 8 95 (2H, m), 7 08 (1H, 8),
725 (1H, d), 7 85 (1H, d), 8 05 (1H, 8), MS m/z
(ES") 365 (MH")

17

Example 3

HCl salt &, (CD,OD, 300 MHz) 2 54 (3H, s), 2 98
(6H, &), 4 53 (2H, 8), 7 01 (1H, d), 7 20 (1H, dd),
733 (1H, 8), 7 42 (1H, d), 7 99 (1H, d), 8 04 (1H, &),
MS m/z (TS*) 387 (MH")

18

Example 4

HCI salt. &, (CD,OD, 400 MHz) 2 43 (3H, &), 2 88
(6H, 8), 4 42 (2H, 8), 6 89 (3H, m), 7 42 (1H, t), 7 82
(1H, d), 8 08 (1H, &), MS m/z (ES*) 371 (MH")

19

Example 6

HCl salt &, (CD,OD, 400 MHz) 289 (3H, s), 3 17
(2H, m), 4 39 (2H, m), 4 47 (2H, 8), 6 78 (1H, d),
6 87 (3H, m), 7 89 (1H, d), 8 01 (1H, 8), MS m”2
(TS") 367 (MH")

Example 7

TFA salt 8, (CDCl,, 400 MHz) 2 22 (8H, 8), 3 60
(2H, 1), 5 05 (4H, d), 8 75-8 90 (3H, m), 7 20 (1H, d),
7 80 (1H, m), 8 00 (1H, m), MS m/z 348 (MH")

21

Example 8

HCl salt &, (CD,OD, 400 MHz) 2 10 (2H, m), 2 85-
3 00 (10H, m), 4 30 (1H, brs), 4 50 (2H, &), 8 80-
695 (2H, m), 7 05 (1H, 8), 7 25 (1H, d), 7 80 (1H,
d), 8 10 (1H, ), MS m/z (ES") 347 (MH")

Example

SHSEEPTEEST

HCI salt 5, (CD,0D, 400 MHz) 2 03 (6H, 8), 4 21
(4H, 8), 4.50 (2H, &), 8 91 (1H, d), 7 02 (1H, d), 7 09
(1H, 8), 7 37 (1H, d), 7 81 (1H, d), 8 05 (1H, &), MS
m/z (TS 385 (MH")
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Exampie | Precursor (b\ data
F A
23 Example HCl salt &, (DMSO-d,, 400 MHz) 2 76 (6H, ), 3 21
11 (2H, 1), 338 (2H, 1), 4 38 (2H, 8), 6 80 (1H, d), 6 86

(1H, d), 7 10 (1H, 8), 7 28 (3H, m), 7 80 (1H, d),
8 08 (1H, ), 10 23 (1H, br), MS m/z (TS*) 385
MH)

The title compound was prepared from the asecondary amme of Example 9 by the
method of Example 110, 5, (CD;OD, 400 MHz2) 2 27 (3H, 8), 2 41 (3H, 8), 2 61 (6H, 8),

4 19 (2H, s), 6 76 (1H, d), 6 88-8 93 (2H, m), 7 20 (1H, d), 7 82 (1H, d), 8 03 (1H, d), MS
m/z (TS") 367 (MH")

Me
Dimsthylamine hydrochloride (424 mg, 5 2 mmol), Et,N (725 pL, 5 2 mmol), AcOH (298
pl, 5 2 mmol) and sodium triacetoxyborohydnde (1 10 g, 5 2 mmol) were added to &
solution of the aldehyde from Preparation 24 (1 00 g, 3 47 mmol) in THF (15 mL) and
DCM (15 mL) and the mndure was stirmed at room temperature for 18 h After removing
the solvent In vacuo the residue was taken up in 2M HCl (20 mL) and washed with ether
(2x15 mL) The aqueous layer was baslfied with NaOH pellets and exiracted with DCM
(4x20 mL) The combined DCM extracts were washed with brine, dned (MgSQ,) and
evaporated The residue was taken up in a smafl amount of DCM and treated with 1M
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ethereal HCI to precipitate the HC| sakt. This was fiitered, washed with ether and dried to
give a white sold (838 mg) contaminated with tnethylamine hydrochlonde This was
disaoived in 1M NaOH (10 mL) and extracted with EYtOAc (3x15 mL) The organic
axiracts were washed with brme (10 mL), dned (MgSO,) and evaporated before being
re-dissolved in EtOAc and evaporated again The residue was taken up in DCM and
treated with 1M ethereal HCI to precipitate the HCI salt, which was filtered, washed with
ether and dried to give a white sohd (835 mg, 52%), &, (CDCl,, 300 MHz) 2 35 (3H, 8),
245 (3H, 8), 2 78 (8H, 8), 390 (3H, 8), 4 21 (2H, 8), 6 70 (1H, d), 8 73 (1H, &), 6 80 (2H,
m), 7 18 (1H, d), 7 65 (1H, s), 12 83 (1H, brs), MS m/z (TS*) 318 (MH")

Compounds of formula If, i e compounds of general formula | where R' and R? are
methyl, shown in Table 3 were prepared according to Example 25 from the precursors

incicated

m
Table 3

data

HCl salt &, (CDCh, 300 MHz) 2 23
(6H, 8), 3 41 (2H, 8), 6.8 (2H, m),
7 34 (2H, m), 7.48 (1H, dd), 7 98
(1H, d), 8 08 (1H, d), 8 80 (1H, &),
MS m/z (TS") 207 (MH"

8, (CDCl,, 300 MHz) 2 32 (6H, 8),
2 36 (3H, 8), 247 (3H, s), 3 60 (2H,
&), 8 80 (1H, d), 6 87 (2H, d), 7 19
(1H, d), 8 03 (1H, d), 840 (1H, d),
MS m/Z (ES*) 333 (MH")

28 Prep 38 H [ NO, Taken on crude at ~75% punty; 5
(CDCl, 400 MHz) 2 33 (8H, 8),
324 (2H, m), 3 38 (2H, m), 3 66
(2H, s8), 876 (24, m), 8 88 (1H, m),
7 17 (1H, d), 8 00 (1H, dd), 8 37
(4H, d)

:
o i 1o




N2

PCT/IB01/01521
30 M

data

WO 02/18333

Example | Precursor | R¥ | R°

o2

29 Prep26 | H | H By (CDCh, 300 MHz) 2 28 (6H, 8),

3 50 (2H, 8), 7 03 (2H, m), 7 20-

7 4D (3H, m), 7 52 (2H, m), 7 98
(1H, d), 8 09 (1H, d), 8 81 (1H, m),
MS m/z (TS") 279 (MH")

HCl salt 5, (d-DMSO, 300 MHz)

2 77 (6H, d), 4 38 (2H, d), 7 08 (1H,
d), 7 36 (1H. 1), 752 (1H, 1), 7 62
(1H, 8), 7 80 (1H, d), 7 81 (1H, dd),
8 10 (1H, d), 9 25 (1H, &), © 52 (1H,
8); MS m/z (TS") 280 (MH")
Maleate salt. &, (dz-OMSO, 300
MHz) 2 77 (6H, 8), 4 33 (2H, 1),

5 98 (2H, s), 8 87 (1H, d), 7 21 (1H,
dt), 7 30 (1H, dd), 7 41 (1H, dt),

7 58 (1H, dd), 7 88 (1H, d), 8 11
(1H, d), 9 32 (1H, &), MS m/z 285

, (MH") __

32 Prep33 | H | Br : HCl salt 5y, (DMSO-Ge, 400 MHZ)

30 Prep27 | H | H

osalieoa

31 Prep 29 H H

-

2 77 (8H, d), 323 (3H, m), 3 39

(2H, m), 4 32 (2H, d), 8 75 (2H, m),

7 03 (1H, 8), 7 26 (1H, d), 7 57 (1M,

dd), 7 87 (1H, s), 10 06 (1H, br, 8),

MS m/z (ES*) 368 (MH")

33 Prep32 | Br | H ¢ 8, (CDCl, 400 MHz) 2.22 (6H, 8),
Siln

2.30 (3H, 8), 2 41 (3H, &), 3 41 (2H,
w | 8), 676 (2H, m), 6 84 (1H, &), 7 18
(1H, 8), 7 21 (1H, obs), 7 30 (1H,
d), MS m/z (TS") 366/368 (MH")

Chiorosutfonic acxd (108 ul, 1 6 mmol) was added to a solution of Exampis 29 (50 mg,
0 168 mmol) in DCM (2 mL) and the mxture was stimed for 3 h at room temperature
Water (2 mL) was added, the mixture was adjusted to pH 8 with sat aq NaHCO, and
extracted with DCM (2x5 mL) The organic extracts were dried (MgSO,) and filtered and
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8M methylamine in EtOH (0 3 mL) was added After standing for 1 h the soivent was
remaved in vacuo and the residus was punfied by column chromatography [S10,,

95 5 0 5 (DCM/ MeOH/ 880 NH,)] The product was taken up in EtOAc and converted to
the HCI salt by the addition of ethersal HCl! This gave the desired product as a
hygroscopic solid (3 mg, 5%), 8, (CD,0D, 300 MHz) 2 60 (3H, s), 2 89 (6H, &), 4 60 (2H,
), 7 21 (1H, d), 7 88 (1H, d), 8 04 (3H, m), 8 18 (1H, 8), 8 38 (1H, d), 8 03 (1H, d), 9 18
(1H, d), MS m/z (T8*) 371 (MH")

HN" NHMa

Trfluoroacetic anhydride (0 86 mL, 8 8 mmol) was added to a solution of the amine of
Example 48 (900 mg, 3 4 mmo¥) and tnethylamine (1 9 mL, 13 8 mmol) in CH,CL (15
mL) at 0°C and the mixture was stirred for 5 min The solvent was removed /n vacuo and
the residue was pariitioned between CH,Cl, and water The organic layer was washed
with bnne, dried (MgS0,) arxi evaporated to give a yellow oil, which was used without
further purification Thie crude oil was taken up in CH,Cl, (20 mL), cooled to 0°C and
CISO;H (2 4 mL, 38 1 mmol) was added dropwse. The mbdure was allowad to warm to
room temperature and shired for 4 h before being poured into i1ce water The mixture
was extracted with CH,Cl, (50 mL) and the organic layer was treated with a saturated
solution of NH, in MeOH (10 mL) After stirring for 4 h 1M LIOH (20 mL) was added and
stimng was continued ovemight Tk analysis indicated reaction was incomplets so
further 1M LIOH (50 mL) was added and the mixture was atirred for 2 h The mixture
was acidified to pH 8 with 2M HCl and extracted with CH,Cl, (3%¥200 mL) The combined
organic extracts were dnad (MgSO,) and evaporated and the residue was triturated with
ether to give the titie compound (500 mg, 43%) as a ysllow solid, 5, (CDCl,, 400 MHz)
246 (3H, 8), 387 (2H, 8), 683 (1H, d), 725 (1H, 8), 7 39 (1H, 1), 742 (1H, d), 7 78 (1H,
d), 8 00-8 08 (2H, m), 8 12 (1H, d), 8 86 (1H, 8), MS m/z (ES*) 344 (MH")
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The aldehyde of Preparation 18 (1 10 g, 3 28 mmol) was dissolved in 8M methylamine in
EtOH (4 1 mL, 32 B mmol) and stimed for 5 h before the portionwise addiion of NaBH,
(372 mg, 8 83 mmol) over 30 min EtOH (100 mL) was added and the reachon was
ghimed for 18 h before being concentrated i vacuo. The residue was quenched with 6M
HCI until pH 1 and the precipitated HCI salt was collected by filtrahon, washed with water
(100 mL) and drled In vacuo to give a crystalline solld (1 04 g, 82%), 5, (CDCl,, 400
MHz) 2 62 (3H, 8), 328 (2H, t), 3 41 (2H, ), 4 18 (2H, s), 6 66 (1H, d), 880 (1H, d), 7 03
(1H, 8), 7 18 (1H, d), 7 38 (1H, d), 7 80 (1H, &), MS m/z (ES") 350, 352 (MH")

Compounds of formula Ig, 18 compounds of general formula | where R' and R* are
hydrogen and R? s msthyi, shown In Table 4 were prepared according to Example 36
from the precursors Indicated For those compounds which were solated as the free
base the reachon mudure was parthioned between 2M HCI and ether after removal of
the reacticn solvent in vacuo The aqueous layer was then baslfied and extracted with
DCM, the DCM layer baing dned (MgSQO,) and evaporatad fo give the desmed secandary

R'\O:\n,m

0a)
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Table 4
data

Example | Precursor | R®

7 Prep 20 Br HCI salt 8, (d,-DMSO, 300 MH2) 2 48

(3H, 8), 2.58 (3H, 8), 4 18 (2H, 8), 6 88
(1H, d), 7 01 (1H, d), 7 18 (1H, d), 7 45
(1H, 1), 7 58 (1H, d), 7 91 (1H, 8), MS
m/z (TS*) 356, 368 (MH")
By (CDCly, 400 MHz) 2 43 (3H, 8), 3 11
(2H, 1), 3 78 (2H, 8), 4 41 (2H, 1), 6 44
(1H, 8), 8 51 (1H, d), 877 (1H. d), 8 98
(1H, d), 7 31 (1H, d), 7 55 (1H, &), MS
m/z (ES”) 366, 388 (MH")
By (CDCly, 400 MHz) 2 41 (3H, 8), 2 45
(3H, 8), 372 (2H, 8), 6 77 (1H d), 6 85
(1H. d), 8 98 (1H, s), 7 18 (1H, d), 7 36
(1H, d), 7 59 (1H, &), M8 m% (TS*) 372,
374 (MH")
By (CDCl, 300 MHE) 2 55 (3H, 8), 3 30
(2H, m), 3 43 (2H, m), 3 85 (2H, 8), 6 80
(2H, m), 6 91 (1H, &), 7 22 (1H, d), 8 05
(1H, d), 8 40 (1H, &), MS m/z (ES") 317
MHY)
By (CDCly, 400 MHz) 2 45 (3H, 8), 3.10
(2H, m), 3 868 (2H, 8), 4 40 (2H, m), 6 53
(2H, m), 8 BO (1H, d), 7 01 (1H, d), 8 00
(1H, d), 8 27 (1H, &), MS m/z (TS*) 333
MHY) _
8, (CDCls, 400 MHZ) 2 14 (2H, m), 2 52
(3H, 8), 293 (4H, 1), 3 82 (2H, 8), 878
(1H, d), 8 81 (1H, d), 8 91 (1H, 8), 7 22
(1H, d), 8 02 (1H, dd), 8 28 (1H, 8), MS
m/z (TS") 288 (MH")
HCl salt. &, (COCh, 300 MHz) 2 35 (3H,
8), 2 45 (3H, 8), 2 80 (3H, 8), 3 84 (3H,
8), 4 17 (2H, 8), 6 80 (1H, d), 6 82 (1H,
8), 6 88 (2H, 8), 7 15 (1H, d), 7 42 (1H,
8), 9 85 (2H, bre), MS m/ (TS") 304
MH) _
5y, (CDCls, 300 MHZ) 2 35 (3H, 8), 2 45
(6H, 8), 3 77 (2H, 8), 6 73 (2H, m), 6 80
(1H, 8), 7 19 (1H, d), 7 32 (1H, d), 7 57
(1H, 8), MS m/z (TS") 352, 354 (MH")
HCl salt &, (dy- DMSO, 400 MHz) 2 22
(3H, ), 2 42 (3H, 8), 258 (3H, 8), 4 18
(2H, 8), 8 78 (1H, d), 688 (1H, d), 689
(1H, 8), 7 18 (1H, 1), 725 (1H, d), 7 38
(1H, 1), 7 80 (1H, d), MS m/z (ES") 274
MH")

38 Prep 21 Br

39 Prep 22 Br

40 Prep 38 -NO,

a1 Prep 36 | -NO,

42 Prep40 | -NO;

43 Prep 24 -OMe

44 Prep 23 Br

45 Praep 30 H

oA o o o o o] o e
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" Example

Precursor

data

Prep 31

HCl salf &, (CDCh, 400 MHz) 2 55 (3H,
bre), 321 (2H, 1), 332 (2H, m), 417
(2H, 8), 6 76 (1H, d), 6 84 (1H, d), 6 89
(1H, 8), 7 04 (1H, m), 7 12 (1H, d), 7 28
(H, obs), 781 (1H, d), MS m/z (ESY
272 (MH")

47

Prep 28

Maleato esalt &, (DMSO-d,, 400 MHz)
2 60 (3H, 8), 4 19 (2H, s), 599 (2H, 8),
703 (1H, d), 7 20 (1H, m), 7 37 (1H, 8),
7 45 (3H, m), 7 60 (1H, d), 8 06 (1H, d),
837 (1H, d), 874 (2H, br), 883 (1H,
dd), MS m/z 284 (MH")

P
>
S
B

By (CDCl,, 300 MHz) 2 64 (3H, 8), 4 25
(2H, 8), 8 89 (1H, d), 7 18 (1H, 1), 7 30-
7 41 (2H, m), 7 45 (1H, 8), 7 48 (1H, d),
7 89 (1H, d), 8 08 (1H, d), 8 16 (1H, d),
8 87 (1H, d), MS m/z (ES") 529 (2M+H")

49

Prep 34

S

HCI salt. 5, (CD,0D, 400 MHz) 2 81
(3H, 8), 3 30 (1H, br), 4 42 (2H, 8), 7 17
(1H, br), 7 82 (1H, br), 8 08 (1H, br),

8 11 (3H, br), 8 38 (1H, br), 9 18 (1H,
br), 8 21 (1H, br), MS m/z (ES*) 200

M

* — 2M Methylamine in MeOH (2 equiv ) and

THOPr), (2 equiv ) in EtOH (~0 1 M soin of

aldehyde) were used in place of methylamine n EtOH After isolation of the free base it
was converted to the maleats salt by standard methods

nr

e

A mixture of the bromide of Example 32 (400 mg, 1 10 mmol), ecrylamide (156 mg, 2 19
mmol), tnethylamine (0 38 mt., 2 74 mmol), pafiadium |i acetate (12 5 mg, 0 08 mmol)
and in-o-tolylphosphine (33.4 mg, 0 11 mmol) in acetoniiriie (15 mL) was heated at
reflux for 72 h After cooling to room temperature the solvent was removed /n vacuo and
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the residue was partiioned between EtOAc (50 mL) and 2M HCI (50 mL) The aqueous
phase was basified with 2M NaOH and exiracted with EtOAc (3x50 mL) The combined
baslc extracts were dned (MgSO,) and evaporatad The residue was punfied by column
chromatography [SIO,, 98 4 0 § (DCM/ MeOH/ 880 NH,) increasing polamnty to 90 10 1]
to give the title compound (196 mg, 50%) as a beige foam, 5,, (CDCl,, 400 MHz) 2 28
(6H, &), 3 24 (2H, 1), 3 38 (2H, 1), 3 51 (2H, &), 573 (2H, br), 6 42 (1H, d), 8 59 (1H, dd),
6 82 (24, m), 7 10 (1H, d), 7 32 (1H, d), 7 60 (1H, d), 7 89 (1H, s), MS m/z (ES*) 355
(MH")

A solution of Smi; In THF (0 1 M, 21.9 mL, 2 19 mmol) was added to a solution of the
alkene of Exampie 50 (184 mg, 0 55 mmof) in THF (5 mL) under nitrogen followed by
water (1 mL). After stiring at room temperature for 10 min the reachon was quenched
with 8M NaOH (10 mL) and stirmed for 30 min The organic phase was separated and the
aqueous phase was extracted with EtOAc (2x20 mL) The combined organic layers wers
dried (MgSO,) and evaporated to an oil, which was purified by column dwomatography
[S10,, 83 7 1 (DCM/ MeOH/ 880 NH,) increasing polarity to 90 10 1] to give the title
compound (80 mg, 48%), 5, (CDCl,, 400 MH2) 2 25 (6H, 8), 2 54 (2H, 1), 2 97 (2H, 1),

3 22 (2H, 1), 3 38 (2H, 1), 3 42 (2H, 8), 5.20-5 48 (2H, br), 6 54 (1H, d), 8 73 (1H, &), 6 81
(1H, d), 7 05 (2H, m), 7.31 (1H, ), MS m/z (TS*) 357 (MH").

Compounds of formula If, | 8. compounds of general formula | where R' and R? are
methyl, shown In Table 5 were prepared according fo Preparation 50 from the
precursors indicated.
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Example

Precursor

data

52

Example

8, (CDCl,, 400 MHZ) 2 29 (6H,
8), 3 28 (3H, m), 3 39 (2H, m),
3 54 (2H, 8), 3 89 (3H, 8), 6 62
(1H, d), 8 84 (2H, m) 7 13 (1H,
d), 7 88 (1H, d), 8 12 (1H, &),
MS m/z (TS") 344 (MH")

&l

Example
33

-CO,Me

3, (CDCl,, 400 MHz) 2.24 (BH,
8), 2 33 (3H, 8), 242 (3H, s),
348(2H, 8),382(3H,s),873
(2H, m), 7 14 (1H, d), 7 50
(1H,8), 755 (1H, d), 7 78 (1H,
d), MS m/z (TS*) 348 (MH")

Compounds of formula If, 1 @ compounds of general formula | where R' and R? are
methyl, shown In Table 6 were prepared according to Preparation 55 from the

precursors indicated
Table 6
Example | Precursor | R* : data
F 4
64 "Example H {COH 5y (CD,0D, 400 MHz) 2 95 (6H, s),
52 Q’ 329 (2H, m), 3 42 (2H, m), 4 52 (2H,
8), 6 80 (1H, d), 8 89 (1H, d), 7 03
(1H, 8), 7 26 (1H, d), 8 08 (1H, d),
- 8 23 (1H, 8), MS m/% 330 (MH
55 Example |-COH| H & (CD,0D, 400 MHz) 2 27 (3H, a),
(~80% |55 (E\ 2 42 (3H, ), 2 88 (6H, s), 4 43 (2H,
purity) w | 8), 685 (2H, m), 7 28 (1H, m), 7 42
(2H, m), 7 72 (1H, m)
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Compounds of formula If, 1 @ compounds of general formula | where R' and R? are

methyl, shown i Table 7 were prepared according to Preparation 59 from the
precursors indicated

Table 7
3 data

) 4
56 Example H -CONH, 8y (CDCl,, 400 MHz) 2 27 (6H, ),
54 Q’ 325 (2H, m), 3 3B (2H, m), 3 54
¢n
T

!

Example |Precursor R*

(2H, s), 5 80-8 38 (2H, br), 6 59
(1H, d), 6 80 (1H, s), 8 88 (1H, d),
T11(1H, d), 771 (1H, d), 7 92 (1H
8), MS m/”2 (TS") 3290

HC! salt. 8 (CD,0D, 400 MHz)
232 (3H, 8), 2 43 (3H, 8), 2 94 (BH,
8), 4 47 (2H, s), 6 88 (2K, br), 7 27
(1H, br), 7 36 (1H, br), 7 62 (1H,
br). MS m/z (TS*) 331 (MH")

57 Example | -CONH, H

Compounds of formula if, | @ compounds of general formula ! where R! and R? are
methyl, shown in Table B were prepared according to Preparation 89 from the
precursors Indicated

Example |Precursor| R° R : data

58 Exampie H  |-CH,0H : HCI salt 5, (DMSO-C,, 400 MHz)

52 276 (8H, 8), 3 22 (2H, m), 3 40
(2H, m), 4 30 (2H, 8), 4 48 (2H, 8),
527 (1H, br, s), 688 (1H, d), 8 83
(1H, d), 897 (1H, 8), 7 25 (1H, d),
7 37 (1H, d), 7 80 (1H, 8), 10 07
a 1H, br), MS m/z (TS*) 318 (M

59 Example |CHOH| H i HCl salt. &, (CD,0D, 400 MHz)

2 34 (3H, &), 2 48 (3H, 8), 2 90 (BH,
8), 4 40 (2H, 8), 4 55 (2H, 8), 8 89
(1H, s), 8 85 (2H, m), 7 18 (1H, d),
7 28 (1H, d), 7 50 (1H, d), MS m/z
(78*) 318 (MHY)
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4 -benzothie methylamino)met nzamide '7/
H,NL(I\HAH

The protected amine of Preparation 59 (317 mg, 0 76 mmol) was disecived in a
saturated solution of HCl in DCM (25 mL) at 0°C and left for 1 h before being nautralised
by the additon of 10% aq K,CO, (25 mL) Water (50 mL) was added and the layers were
separated The aqueous layer was extracted with DCM (25 mL) and the combined
organic layers were dried (MgSO,) and evaporated The resulting oil was dissolved in
EtOAc (10 mL) and treated with 1M ethereal HCI (1 mL) The white precipitate was
collectad by fillration and drnied in vacuo to give the desired product (211 mg, 77%), 54
(CD,OD, 400 MHz) 2 77 (3H, 8), 3 35 (2H, obs), 3 38 (2H, 1), 4 34 (2H, s), 8 76 (1H, d),
6 90 (1H, dd), 7 02 (1H, s), 7 21 (1H, d), 7 83 (1H, d), 8 00 (1H, 8), MS m/z (TS*) 315
(MH")

Compounds of formula ig, 1@ compounds of generat fomnula | where R' and R* are
hydrogen and R? Is methyl, shown in Table 8 were prepared according to Example 60

from the precursors indicated
Rr2 _Me
\Q\u

(1g)
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Table 9

2

data

61

Prep 61

HCl salt &y (CDCly, 400 MHZ) 2 77 (3H, 0),
335 (2H, obe), 3 36 (3H, 5), 330 (2H, 1),
351 (4H, 8), 4 35 (2H, s), 8 80 (1H, d),

8 80 (1H, dd), 7 01 (1H, 8), 7 21 (1H, d),
778 (1H, d), 7 98 (1H, &), MS m/z (TS")
a73 (MHY

"Prep 60

Fupees

HCi salt &, (CD,OD, 400 MHz) 2.77 (3H,
8), 2 88 (3H, 8), 3 35 (2H, obe), 3 36 (2H,
1), 4 35 (2H, &), 8 78 (1H, d), 8 90 (1H, dd),
7.01 (1H, 8), 7.20 (1H, d), 7 78 (1H, d),

7 96 (1H, s); MS m/z 320 (M

Prep 62

HCl salt &, (de-DMSO, 300 MHz) 2 52 (3H,
obe), 2.81 (3H, &), 4 21 (3H, 8), 8 90 (1H,
d), 7 07 (1H, d), 7 19 (1H, d), 7 40 (1H,
bre), 7 48 (1H, t), 7 82 (1H, d), 7 86 (1H,
8), 8 21 (1H, 8), MS m/z (TS*) 321 (MNH

Prep 63

HCl salt. 5, (deDMSO, 300 MHz) 2 52 (3H,
obs), 2 60 (3H, &), 2 79 (3H, d), 4 21 (2H,
8), 6 89 (1H, d), 7 07 (1H, d), 7 18 (1H, d),
7 48 (1H, 1), 7 85 (1H, d), 8 19 (1H, 8),
8.48 (1H, d), MS m/z (TS") 335 (M

Prep 64

HCIl salt. &, (d-DMSO, 300 MHz) 2 52 (3H,
obe), 2 80 (3H, 8), 3 27 (34, 8), 3 48 (4H,
m), 4 22 (2H, &), 8 91 (1H, d), 7 08 (1H, d),
7.20 (1H, d), 7 50 (1H, ), 7 89 (1H, d),

8 10 (1H, 8), 8 58 (1H, brs), MS m/ (TS")
370 (MH"

Prap 65

HCl salt &, (de DMSO, 300 MHz) 2.52 (3H,
obs), 2 60 (3H, 1), 4 11 (2H, s+H,0), 6 82
(1H, d), 7 21 (1H, d), 7 40 (3H, s+d), 7 88
(1H, d), 7 98 (1H, bre), 8 21 (1H, 8), MS
m/z (ES*) 337 (MH")

Prep 68

M e H

HCl salt: 8, (d-DMSO, 300 MHz) 2 52 (3H,
obs), 2 80 (3H, ), 2 70 (3H, d), 4 22 (2H,
), 6,84 (1H, d), 7 22 (1H, d), 7 40 (2H,
s+d), 7 83 (1H, d), 8 19 (1H, d), 8 46 (1H,
d), MS mvz (ES') 351 (MH")

Prep 67

i

o o T o o] o] o ot

By (CDCl, 400 MHz) 2.41 (3H, s), 3 08
(2H, m), 3 80 (2H, &), 4 37 (2H, m), 5 84-
8 36 (2H, brd), 6 46 (1H, 8), 6 49 (1H, d),
6 81 (1H, d), 6 88 (1H, d), 7 65 (1H, d),

7 88 (1H, 8), MS m/z (TS*) 331 (MH")
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HCl salt 5,, (CDCl, 400 MHz) 2 42 (3H, s),

308 (2H, m), 3 44-3 50 (4H, m), 3 80 (2H,

s), 4 40 (2H, m), 6 45 (1H, s), 6 49 (1H, d),

6 82 (1H, brs), 6 83 (1H, d), 6 86 (1H, d),

7 62 (1H, d), 7 78 (1H, 8), MS m/z (TS")

300 (MHY

HCl salt. 3, (d-DMSO, 300 MHz) 2 48 (3H,

8), 2 58 (3H, s), 4 12 (2H, 8), 4 50 (2H, d),

532 (1H, t), 8 92 (2H, m), 7 03 (1H, dd),

7 38 (1H, dd), 7 46 (1H, d), 7 80 (1H, 8),

MS mvz (TS*) 308 (MH") _

HCl salf &, (de-DMSO, 300 MHz) 2,52 (3H,

obs), 2 58 (3H, 1), 4 10 (2H, e+H,0), 4 48

(2H, &), 6 84 (1H, d), 7 11 (1H,d), 7 21

(1H, 8), 7 25 (2H, m), 7 57 (1H, 8), MS m/z

{ES') 324 (MH")_

HCl salt. 5, (de-DMSO, 300 MHz) 2 52 (3H,

s), 260 (3H, e), 4 24 (2H, 8), 6 84 (1H, d),

7 04 (1H, d), 7 28 (1H, d), 7 50 (1H, 1),

7 88 (1H, d), 8 08 (1H, 8), MS m/z (TS"

303 (MH*)

HCl salt &, (CDCh, 300 MHz) 2 48 (3H, s),

2 84 (3H, 8), 2 89 (3H, 8), 4 23 (2H, 8),

¢ | 430 (2H, d), 6 40 (1H, br), 6 81-6 89 (3H,
m), 7 26-7 35 (2H, oba), 7 82 (1H, &), MS

m/z (ES*) 385 (MH"), (ES) 383 (M-H")

HC} salt. &, (CD;OD, 400 MHz) 2 30 (3H,

), 244 (3H, 8), 273 (3H, &), 4 25 (2H, 8),

ue | 450 (2H, s), 6 81 (1H, d), 8 83-8 82 (2H,

m), 7 24 (1H, d), 7 37 (1H, d), 7 46 (1H, 8),

MS m/z (ES") 304 (MH")

HCI salt §,, (CD,0D, 300 MHz) 2 37 (3H,

8), 248 (3H, 5), 2.78 (3H, 8), 296 (3H,8),

4.27 (2H, 8), 4 31 (2H, 8), 685 (1H, d),

6 62-7 00 (2H, m), & 31 {(1H, d), 7 41 (1H,

d), 7 57 (1H, 8), MS m/z (ES") 381 (MH"),

(ES)37TO(MM-HY)

HCl salt 5,, (CD,OD, 400 MHz) 2.29 (3H,

8), 241 (3H, 8), 243 (3H, 8), 376 (2H, 8),

4 30 (2H, 8), 6 72-8 79 (3H, m), 7 12 (1H,

br), 7 27 (2H, obe), MS m/z (ES*) 435

(MH"), (ES) 433 (M-H")

RN

70 Prep 70 o

71 Prep 88 o

72 | Prep 4@ ~C=N

73 |Prep73 %

74 | Prep 71 Ny

g
N
Lo
7
2%

786 | Prep 75 QP
oP E{""’\

2
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Example 77 was prepared from the Boc protected sulfonamide of Preparstion 74 by the
method of Example 60 ,HCI salt. §,, (CD,OD, 400 MHz) 2 29 (3H, 8), 242 (3H, 8}, 2 82
(3H, 8), 2 89 (BH, &), 4 17 (2H, s), 4 38 (2H, s), 8.38 (3H, m), 7 19 (1H, d), 7 24 (1H, d),
7 48 (1H, d), MS mv/z (TS") 385 (MH")

Zn(CN), (700 mg, 5 88 mmol) and Pd{(PPh,), (1 87 g, 1 7 mmol) were added to
solution of the bromide of Exemple 44 (3 0 g, 8 52 mmol) in DMF (20 mL) and the
mixture was heated at 100°C for 17 h The reaction was cooled o room temperature,
diluted with water (100 mL) and extracted with ether (2x100 mL then 3x50 mL) The
combined organic layers were washed with water (3x50 mL), dried (MgS0O,) and
evaporated to a yellow oll Initial purification by column chromatography [SIO,, 85505
(DCM/ MeOH/ 880 NH,)] was unsuccessful so the matenal was re-chromatographed
[S10,, 50% pentane in 85 5 0 5 (DCM/ MeOH/ 880 NH,) Increasing polanty to 0%
pantane] to give the product (1 275 g, 50%) as a pale yeliow oll A eample was taken up
in DCM (5 mL) and treated with 1M ethereal HCI to give the HCI salt as a white powder
which was collected by filtration, 8y, (CDCl,, 300 MHz) 2 35 (3H, 8), 2 47 (6H, 8), 3 88
(2H, 8), 6 78 (1H, d), 6 87 (2H, m), 7 20 (1H, d), 7 46 (1H, d), 7 72 (1H, &), MS m/z (TS")
299 (MH"
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EXAMPLE 79 IK{

M ming)m sulfa eno nzamide
Me
“'"LO\’Y

A mixture of the nitnie of Example 78 (404 mg, 1 35 mmol) and KOH (304 mg, 5 42
mmol} In teri-butanocl (10 mL) was heated at reflux for 4 h under N,. After cooling to room
temperature the solvent was removed i1 vacuo and the residue was partitioned between
water (10 mL) and DCM (10 mL) The aqueocus layer was extractsd with DCM (4 x 20
mL) and the combined organic layers were washed with brine, dried (MgSO,) and
evaporated The residue was purified by column chromatography [S10,, 83 7 1 (DCMW/
MeOH/ 880 NH,)] to give the desired product (376 mg, 88%) as a white foam, 5,, (CDCL,
300 MH2z) 2.35 (3H, 8), 2.47 (3H, 8}, 2.49 (3H, 8), 3 88 (2H, s), 5.90-6.30 (2H, brs), 6 82
(3H, m), 7 18 (1H, d), 7 70 (1H, d), 7 90 (1H, s), MS m/z (TS*) 317 (MH"

Compounds of formula Ih, 1@ compounds of general formula | where R! and R? are
methyl and R* 18 hydrogen, shown in Table 10 where prepared according to Example 12

from the precursors Indicated
R'\O:\"“':
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Table 10

Precursor

data

Example
80

8y (CD,0D, 400 MHz) 2 91 (8H, 8),
335 (2H, obs), 3 38 (2H, 1), 4 45
(2H, 8), 8 81 (1H, d), 8 90 (1H, d),
7 03 (1H, 8), 7.21 (1H, d), 7 86 (1H,
d), 8 03 (1H, 8), MS m/z (TS*) 329

81

L
Yo

H?)
8y (CD,OD, 400 MHz) 2 90-2 89 (9H,
m), 3 35 (2H, obs), 3 43 (2H, t), 4 50
(2H, s), 6 88 (1H, d), 6 87 (1H, d),
707 (1H, 8), 7 28 (1H, d), 7 85 (1H.
d), 8 03 (1H, s), MS m/z (TS*) 343
(M

Example

&y (CDCl,, 400 MHz) 2 80 (8H, brm),
3 35 (2H, obs), 3 37 (2H, brm), 3 51
(4H, brm), 4 43 (2H, brs), 6 80-6 64
(2H, bed), 7 01 (1H, brs), 7 20 (1H,
brs), 7 82 (1H, brs), 7.8 (1H, brs),
MS m/z g7

83

Example
63

By, (CDCly, 300 MHz) 2 20 (6H, 8),
2.47 (3H, 8), 351 (2H, 8), 8 73 (2H,
8), 6 97 (1H, d), 730 (1H, 1), 7 78
(1H, d), 7 87 (1H, 8), MS m/z (TS")
335 (MNH,)

Example

H A o

By (CDCly, 300 MHz) 2 20 (6H, 8),

2 46 (3H, 8), 3 02 (3H, d), 3 54 (2H,
s), 8 20 (1H, brs), 8 68 (2H, m), 6 97
(1H, d), 7 30 (1H, 1), 7 75 (1H, d),

7 81 (1H, 8); MS m/z (TS") 349
(MH"

Example

v

HCI salt 8, (CDCl,, 300 MHz) 2 49
(3H, s), 2 84 (BH, 8), 342 (3H, s),

3 65 (4H, m), 4 33 (2H, 8), 6 79 (2H,
d), 8 98 (1H, d), 7 35 (1H, t), 7 39
(1H, brs), 7 88 (1H, d), 8 88 (1H, 5),
MS m/z (TS*) 383 (MH")

Example
1]

8y (COCl,, 400 MHz) 2.38 (6H, ),
2,47 (3H, 9), 3 53 (2H, 8), 6 88 (2H,
d), 703 (1H,8), 719 (1H, d), 7 77
(1H, d), 7 85 (1H, 8), MS m/z (ES"
351 (MH")

87

Example

a7

o5

PP o o] O D O

8y (COCh, 400 MHz) 2 27 (6H, 8),

2 46 (3H, 8), 3 01 (3H, d), 3 50 (2H,
8), 6 18 (1H, brs), 6 88 (2H, m), 7 00
(1H, 8), 7 19 (1H, d), 7 72 (1H, d),

7 85 (1H, ), MS m/z (ES*) 365
(MHY)
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Example

Precursor

2

data

Example

HCl salt §,, (CDCl, 400 MHz) 2 25
(BH, ), 3 07 (2H, 8), 3 48 (2H, 3),
4 37 (2H, m), 5 47-6 22 (2H, brd),
8 44 (1H, &), 6 49 (1H, d), 6 86 (1H,
d), 8 85 (1H, d), 7 68 (1H, d), 7 87
(1H, ), MS m/z (TS") 348 (MH")

Example

| P -

HCl salt &, (CD,0D, 400 MHz) 2 91
(8H, 8), 3 13 (2H, 8), 3 27 (3H, 8),

4 38 (2H, 8), 4.48 (2H, 8), 6 64 (2H,
g+d), 8 87 (1H, d), 7 08 (1H, d), 7 95
(1H, d), 8 00 (1H, &), MS m/z (TS")
403 (MH9

Example
70

HCl ealt 5, (d;-DMSO, 300 MHz)

2 46 (3H, 8), 2 74 (BH, 8), 4 29 (2H,
s), 4 51 (2H, s), 5 32 (1H, brs), 6 93
(2H, d), 7 08 (1H, d), 7 41 (2H, m),
7 63 (1H, s), MS m/z (TS") 322
(MH")

o1

Example
71

} .

HCI salt. 8, (d,-DMSO, 400 MHz)

2 52 (3H, obs), 2 76 (8H, 8), 4 09
(2H, 8), 4 49 (2H, 8), 5 32 (1H, brs),
687 (1H, d), 7 08 (1H, d), 7 26 (1H,
8), 7.38 (2H, m), 7 60 (1H, 8), MS
m/z (ES*) 338 (MH")

Exampile
78

gL

HCI salt &, (CDCh, 400 MHz) 2 35
(3H, &), 2 48 (3H, 8), 2 87 (BH, d),
4 38 (2H, d), 8 85 (1H, d), 6 90 (1H,
d), 8 83 (1H, dd), 7 21 (1H, d), 7 60
(4H, d), 8 17 (1H, 8), MS m/z (TS")
313 (MH")

Example
72

HCl salf’ 5y, (ds DMSO0, 300 MHz)
2 48 (3H, obs), 2 79 (BH, 8), 4 41
(2H, 8), 8 97 (1H, d), 7 14 (1H, d),
7 32 (1H, d), 7 49 (1H, 1), 7 87 (1H,
d), 8 22 (1H, 8), MS mvz (TS*) 317
(MH*)

Example

HCI sat &, (dzDMSO, 400 MHz)
2 23 (3H, ), 242 (3H, &), 2 76 (8H,
3), 434 (2H, 8), 680 (1H, d), 7.97
(1H, dd), 7 00 (1H, &), 7 19 (1H, 1),
7 24 (1H, d), 7 40 (1H, 1), 7 67 (1H,
d). MS m/z (ES*) 288 (MH

Example
48

w2 P P P P P P

HCI ealt &, (CDCl,, 400 MHz) 2 74
(6H, 8), 322 (2H, m), 3 38 (2H, m),
4 28 (2H, 8), 671 (1K, d), 6 80 (2H,
bm), 7 15 (2H, brm), 7 32 (1H, d),
779 (2H, d), MS mZ (ES") 286
(MH")
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Example

Pracursor

Example
73

2%ap’a

HCl satt. 8, (CD,0D, 300 MHz) 2 46
(3H, ®), 3 93 (6H, 8), 3 87 (3H, 8),
424 (2H, 8), 4 42 (2M, &), 8 01-7 00
(3H. m), 7 41-7 54 (2H, m), 7 81 (1H,
8), MS m/z (TS*) 389 (MH"), (ES)
387 (M-HY

Example
75

HCi salt &, (CD,OD, 400 MHz) 2 31
(3H, 8), 2 43 (3H, 8), 2 86-2 94 (8H,
m), 4.22 (2H, 8), 4 38 (2H, s), 6 83
(1H, d) 8 89-8 84 (2H, m), 726 (1H,
d), 7 40 (1H, d), 7 54 (1H, 8), MS m/z
(ES) 393 (M-H) _

74

raia

HCl salt &, (CD,0D, 300 MHz) 2 36
(3H, 8), 2 47 (3H, 8), 2 98 (6H, 8),
4 43 (2H, 8), 4 63 (2H, 8), 6 80 (1H,
d), 6 81-7 00 (2H, m), 7 30 (1H, d),
743 (1H, d), 7 55 (1H, 8), MS m/z
(ES") 318 (MH")

Example

2l

HCI salt &, {(CD,OD, 300 MHz) 2 39
(3H, 8), 2 47 (3H, 8), 2 85 (BH, 8),

4 32 (2H, s), 4 44 (2H, 8), 6 80-6 88
(3H, m), 7 21 (1H, d), 7 35 (1H, d),
8 08 (1H, 8), MS m/z (ES") 449
(MH"), (ES) 447 (M-H")

100

Example
102

cj}._

5 (CD,0D, 400 MHz) 2 28 (6H, e),
358 (2H, s), 8 97 (1H, d), 7 35 (1H,
d), 7 48 (1H, dd), 7 54 (1H, d), 7 80
(1H, d), 8 03 (2H, m), 8 20 (1H, d),
8 74 (1H, d), MS m/z (TS") 322
(MH")

BExample 84 was also prepared as follows

A solution of the product from Preparation 30 (200 g, 0 78 mol) in DCM (1 4 L) was
added to THF (1.4L) To this mxture wes added dimethylamine hydrochioride (69 5 g,
0 85 motl) and tnethylamine (235 g, 2.33 mol) successively The temperature was
adjusted to 20 °C and after 3 h sodlum tnacstoxyborohydride (248 g, 1 16 mol) was

added (After 20 h, If the reaction has compisted, continue with work up, otherwise see
note beiow) Dichloromethane (2 L) was added and & solution of 8% sodlum bicarbonats
(0 8 L) was added over 0 5 h The layers were separatad and the organic layer washed
with water (1 L) The layers were again separated and the organic layer was
concentrated Ethyl acetate (0 27 L) was added and the solvent removed replacing with
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fresh ethyl acetate (800 mi) The solution was then cooled to below 5°C and 7 02 M

HCIIPA (0 117 L, 0 82 mol) added whist the temperature was mantained below 10 °C
After stimng for 1 h at below 5 °C, the slurry was filtered, washed with ethyl acetate (3 x
0 2 L) and dried in a vacuum oven at 50 °C overnight to give the desired productas a
powdery solld (141 5 g, 58%) [Note if reaction hasn't completed after 20h Add another
portion of dimethylamine hydrochlonde (13g, 0 16mol) and tnethylamine (43 4g,

0 43mol) successively After 2h at room temperature add sodium tnacetoxyborohydride

(489, 0 22mol) Leave for a further 20h and then work up as above]

Compounds of formula li, | @ compounds of general formula | where R? 18 mathyl, R? Is
hydrogen and R°® 18 -C(=0)NH,, shown in Table 11 were prepared according to Example

(o]
e
v OO

79 form the precursors indicated

Table 11

@

 Example

Precursor

R'I

-

data

101

Example

2

By (CDCl,, 300 MHZ) 2 30 (6H, 8), 2 35
(3H, ), 2 46 (3H, ), 3 58 (2H, 8), 5 60-
5 80 (1H, brs), 8 00-6.20 (1H, brs), 8 32
(3H, m), 7 19 (1H, m), 7 71 (1H, d), 780
(1H, 8), MS m/ (TS*) 331 (MH")

102

Example

B, (CDCh, 400 MHz) 2 43 (3H, 8), 3 684
(2H. 8), 8 94 (1H, d), 720 (1H, d), 7 34~
7 39 (1H, m), 7 43 (1H, dd), 7 70 (1H, d),
7 91 (1H, 8), 7 €0 (1H, d), 8 08 (1H, d),
8 82 (1H, d), MS m/z (ES") 308 (MH*)
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A mixture of the nitro compound of Example 27 (2 0 g, 6 mmol), Fe powder (2 51 g, 44 9
mmol) and CaCl, (300 mg, 2 7 mmol) n EtOH (20 mL) and water (4 mL) was heated at

refiux for 20 h After cooling to room temperature the solvent was removed in vacuo and

the residue was partitioned between bnne (100 mL) and ether (100 mL) The aqueous

layer was extracted with ether (50 mL) and the combined organic layers were dned

(MgS0O,) and evaporated to give the product (1 47 g, 81%) as an orange ofl, & (CDCl,,

300 MHz) 2.22 (6H, s), 2 32 (3H, 8), 2 40 (3H, s), 3 33 (2H, 8), 6 59 (1H, dd), 6 60-8 75 .
(2H, m), 8 78 (1H, dd), 6 94 i1 H, 8), 7 10-7 20 (3H, m), MS m/z (ES*) 303 (MH™).

s
The title compound was prepared from the nitro compound of Example 28 by the method .

of Example 103, 3, (CDCl,, 400 MHz) 2.20 (6H, 8), 3 16 (2H, 1), 3 30 (4H, m), 3 54 (2H,

br), 6 53 (1H, dd), 6 60 (1H, d), 8 71 (2H, m), 6.79 (1H, d), 7 01 (1H, d), MS m/z (ES")
301 (MH").
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EXAMPLE 105 05 3
N-[3-(Amin 2.3-dihydro-1 hlin-8- n
methanesulfonamide
N
w] .

$J

The nitnle of Preparation 95 (720 mg, 1 99 mmol) was dissolved in a 1M solution of
BH, THF In THF (10 mL, 10 mmol) and the mixture was heated at reflux for 3 h After
cooling to room temperature the reaction was quenched by the cautious addition of
MeOH (10 mL) The solvent was evaporated, the residue was treated with 8M HCJ (10

10 mlL) and heated at reflux for 1 h After cooling, the mixture was basified with 2M NaOH
and the pH was adjusted to 7 with sat ag NH,C1 The mndture was extracted with EtOAG
(3x50 mL) and DCM (2x50 mL) and the combined organic layers were dned (MgSO,)
and evaporated to give a beige foam (685 mg, 84%) which was used without further
punfication, 8, (CDCl, 400 MHz) 3 00 (3H, 8), 3 13 (2H, m), 3 87 (2H, ), 4 40 (2H, m),

16 862 (1H, d), 6 67 (1H, s), 6 79 (2H, d), 7 08 (1H, d), 7 25 (1H, d), MS m/z (TS") 367
(MH")

Compounds of formula |}, 1 @ compounds of general formula | where R?, R? and R* are

hydrogen and R® is -NR®-S0,Me, shown In Table 12 were prepared according to
20 Example 105 from the precursors Indicated
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Table 12

Example

Precursor

data

106

Prep 96

&, (CDCl,, 300 MH2) 2 47 (3H, 8), 3 02 (3H, 5),
3 0B (3H, br), 3 85 (2H, s), 6 87 (2H, m), 6 99
(1H, d), 7 15 (1H, dd), 7 20 (1H, d), 7 30 (1H,
d), MS m/z (ES) 371 (M-H"

107

Prep 97

Used crude in & subsequent step 5, (CD,OD,
400 MHz) 2 37 (3H, 8), 2 05 (3H, 8), 3 75 (2H,
8), 6 58 (1H, d), 6 71 (2H, m), 6 89 (1H, d), 7 15
(1H, dd), 7 28 (1H, obs)

108

Prep 100

Used crude in a subsequent step &, (CDCl,,
300 MHz) 2 36 (3H, 8), 2 48 3H, 8), 2 80 (3H,
8),338(3H, 8),303 (2H, 8),683 (3H, m), 7 20
(2H,m) 742 (1H, d)

108

Prep 89

8, (CD,OD, 400 MHz) 2 24 (3H, 8), 2 40 (3H, 8),
297 (3H, s), 3 80 (2H, &), 6 60 (1H, d), 6 B1-

8 87 (2H, m), 7 08-7 17 (2H, m), 7 29 (1H, d),
MS m/z (ES") 353 (MH"), (ES) 351 (M-H")

Drcyciohexylicarbodiimide (460 mg, 2 23 mmol) was added to a solution of
pentafiuorophenol (413 mg, 2.24 mmol) in ether (10 mL) followed by formic acid (95 ulL,
2 5 mmol) The mixture was sthmed for 2 h and then filtered, washing the resirdue with
ether The filtrate was concsnirated to ~5 mL and a solution of the prmary amine of
Example 105 (411 mg, 1 1 mmol) in DCM (10 mL) was added. The mixture was stirred
for 168 h then concentrated to an olly residue This crude oll was taken up In a solution of
BH,. THF in THF (1M, 20 mL, 20 mmol) and heated at reflux for 1 5 h under N, After
cooling to room temperature the reacton was quenched by the cautious addtion of
MeOH (10 mL) and then concentrated in vacuo The olly residue was treated with 6M
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S
59 ,D»EG/

HCI and heated at refiux for 30 min After cooling to room tamperature the mixture was
basified with aq K,CO, and exiracted with DCM (3x) The combined organic extracts
were drned (MgSO,) and evaporated The residue was purified by column
chromatography [SiO;, 80 10 1 (DCM/ MeOH/ 880 NH,)] to give a colouriess oil which
was taken up m EtOAc (20 mL) and treated with 1M ethereal HCI (2 mL) After sbming
for 1 5 h the solid was collected by filtration to give the title product (282 mg, 60%), 8,
(CD,0OD, 400 MHz) 2 78 (3H, s), 2 98 (3H, &), 3 18 (2H, m), 4 29 (2H, &), 4 39 (2H, m),,
8 74 (1H, d), 8 80-6 90 (3H, m), 7 22 (1H, d), 7 44 (1H, s), MS m/z (TS") 381 (MH")

Compounds of formula [k, 1 @ compounds of general formula | where R! and R* are
hydrogen, R® is methyl and R® 18 -NHSO,Me, shown in Table 13 were prepared
according to Example 110 from the precursors indicated

~A0QN

)
Table 13
Example | Precursor 3 deta
F3
111 Example By (CDCh, 400 MHZ) 2 40 (GH, 8), 2 99 (3H, 8),
107 3 70 (2H, s), 6 B4 (2H, t), 8 88 (1H, d), 7 15 (1H,
d), 7 25 (2H, 8), MS m/z (TS") 371 (MHY
112 Example HCl salt 3, (CD,0D, 400 MHz) 2 55 (3H, s),
108 3 82 (3H, 8), 3 04 (3H, 8), 4 32 (2H, ), 8 87
(1H,d), 7 11 (1H, d), 7 23 (1H, 8), 7 30 (1H, d),
7 39 (1H, d), 7 56 (1H, 8), M8 m/z (TS*) 387
(MH")
113 Example HCl salt &, (CD,0D, 400 MHz) 2.24 (3H, &),
100 ¢L 2 39 (3H, 8), 2 76 (3H, &), 2 93 (3H, 8), 4 25
s | (2H, 8), 669 (1H, d), 6 82 (1H, d), 8 83 (1H, 8),
e 7 17 (1H, d), 7 21 (1H, d), 7 43 (1H, 8), MS m/z
(ES") 367 (MH"), (ES’) 365 (M-H")
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Compounds of formula im, 1 @ compounds of general formula | where R' and R* are
hydrogen, R? is methyl and R® i -NR®SO,Me, shown in Table 14 were prepared
according to Example 110 from the precursors indicated

Caves

(im}

Table 14 .
Example | Precursor | R data

114 Prep85 |H HCI salt 5, (CDCh, 400 MHz) 2.00 (2H,
m), 2 73 (3H, ), 2 88 (4H, t), 3 00 (3H, 8),
4 21 (2H, 8), 6 80 (2H, m), 6 88 (1H, s),

7 19 (1H, d), 7 34 (1H, d), 7 75 (1H, s),
MS m/z (TS*) 347 (MH)

HCl saft 5, (dDMSO, 400 MHz) 2 20
(3H, 8), 2 40 (3H, 8), 2 55 (3H, 8), 2 87
{3H, 8), 4 08 (2H, 8), 8 80 (1H, d), 6 87
(1H, d), 6 91 (1H, 8), 7 14 (1H, d), 7 20
(1H, d), 7 38 (1H, 8), MS m/z (TS") 367
(MHY) L
8 (CDCl,, 300 MHz) 2 17 (3H, &), 2,37
(3H, 8), 2.48 (3H, 8), 2 62 (3H, 8), 2 97
(3H, 8), 3 34 (3H, 8), 423 (2H, 1), 8 79
(1H, d), 6 84 (2H, 8), 7 35 (2H, m), 7 81
(1H, &), MS m/z (TS") 381 (MH")

HCI salt. &, (CDCl, 400 MHZ) 2 29 (3H,

8), 239 (3H, 8), 2 42 (3H, 8), 2 94 (3H, 8),

360 (2H, 1), 374 (2H, 1), 379 (2H, 8),

68 78 (3H, m), 7 14 (2H, m), 7 41 (1H, 8),
MS m/z (TS*) 410 (MH") _
By (CDCl,, 400 MHZ) 2 42 (3H, 8), 2 56-
279 (2H, br), 2 94 (3H, 8), 3 08 (2H, m),
371 (2H, ), 4 38 (2H, m), 6.39 (1H, &),
6 47 (1H, d), 6.82 (1H, d), 6 84 (1H, d),
707 (1H, d), 7 18 (1H, 8), MS m/z (TS
381 (MH")

116 Prep 84 H

116* Prep 88 Me

117 Prep 88 rj"

118 Prep 87 H

PP P P I
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Example | Precursor | R ; data

119 Prep 88 H fl &y (CD,0D, 400 MHz) 2 80 (3H, 8), 300

(3H, 8), 3 27 (2H, m), 340 (2H, m), 4 28
(2H, m), 6 85 (2H, m), 7 00 (1H, 8), 7 20
(1H, d), 7 24 (1H, dd), 7 47 (1H, d), MS
m/z (T8") 365 (MH")

" — Also made from Example 108 by the method of Example 110

Compounds of formula In, 1 @ compounds of general formula | where R' and R? are
methyl, R* is hydrogen, and R® Is -NR*SO,Me, shown In Table 15 were prepared
according to Example 12 from the precuraors indicated

...°=g’n’ e,

(In)

Table 15
Example | Precursor | R* : Data
£
120 Bxample |H HCl salt &, (CD,OD, 400 MHZ) 2 42 (3H,
111 8), 289 (B8H, 8), 2 88 (3H, 8), 4 37 (2H, 8),
6 88 (2H, m), 8 87 (1H, d), 7 28 (1H, d),
7 38 (1H, 1), 7 48 (1H, &), MS m/z (TS") 385
_ (MHY)_ _
121 Example |H 8, (CDCl,, 400 MHz) 3 00 (3H, &), 3 13 (2H,
(from 105 (B m), 3 87 (2H, s), 4 40 (2H, m), 6 62 (1H, d),
pnmary 8 67 (1H, 8), 6 79 (2H, d), 7 08 (1H, d), 7 25
amine) (1H, d); MS m/z (TS*) 367 (MH")
12 Example |H HCl salt &, (CD,OD, 400 MHz) 2 48 (3H,
(from 108 8), 2 93 (6H, s), 3 00 (3H, &}, 4 41 (2H, 8),
pnimary 6 95 (1H, d), 7.07 (1H, d), 7 21 (1H, 8), 7 33
amine) (zw). 7 54 (1H, 8), MS m/z (TS*) 385
(M
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Example | Precursor | R’ : Data
123 Example |H HCI salt. 84 (CDCly, 400 MZ) 2 12 (2H, m),
114 2 81 (6H, 8), 291 (4H, 1), 313 (3H, 8), 425
(2H, 8), 6 73 (1H, d), 6 83 (2H, m), 7 10
(1H, d), 7 38 (1H, d), 7 90 (1H, &), MS m/z
(TS*) 380 (MH")
124 Example |H 5, (CDCly, 400 Miz) 2 22 (6H, 8), 2 88 (3H,
118 8), 307 (2H, m), 3 41 (2H, s), 4.38 (2H, m),
8 36 (1H, 8), 8 45 (1H, d), 6 86 (1H, d), 6 92
(1H, d), 7 12 (1H, d), 7 27 (1H, &), MS m/z
__ (TS") 395 (MH")
125 Exampie HCI salt. 5, (CDCl, 300 MHz) 2 38 (3H, 8),
117 ‘j‘ 2 48 (3H, 8), 2 88 (8H, brs), 3 15 (3H, 8),
373 (2H, brs), 3 87 (2H, bre), 4.35 (2H, ¢
bre), 6 82 (3H, bre), 7 20 (2H, m), 7 41 (1H,
_ d), MS m/z (TS") 425 (MH")_
126 Example | Me HCl salt &, (CD,OD, 400 MHZ) 2 29 (3H,
(from 108 8), 243 (3H, 8), 2 89 (3H, 8), 2 81 (BH, 8), ’
pRmary 326 (3H, 8), 4 42 (2H, s), 6 84 (1H, d), 6 87
amine) (2H, m), 7 27 (1H, d), 7 47 (1H, dd), 7 60
_ (1H, d), MS m% (TS") 305
127 Exampie |H HCl salt &, (CD,0D, 400 MHz) 2 27 (3H,
(from 109 8), 242 (3H, 8), 2 84 (8H, ), 2 89 (3H, 8),
pnmary aue | 4 42 (2H, 8), 8 77 (1H, d), 6 80 (1H, d), 6 99
amine) e (1H, 8), 7 19 (1H, d), 7 28 (1H, dd), 7 50
(1H, 8), MS m/z (TS") 381 (MH"), (ES*) 381
M), (ES) 378 M-H")

Methanesulfonyl chloride (371 ul., 4 79 mmol) was added to a solution of the aniline of
Example 103 (726 mg, 2 4 mmol) and Et;N (1 mL, 7 17 mmol) in DCM (10 mL) at 0°C
After stirring at 0°C for 1 h the reachon was allowed to warm to room temperature before
the solvent was removed /n vacuo. 2M NaOH (10 mL) was added to the resldue and the
mixture was stmed ovemnigit The resulting clear solution was neutralised by the addrtion
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of sat aq NH,Cl and extracted with DCM (2x30 mL) The combined organic layers were
dned (MgSO,) and evaporated to give an oil This was taken up in EtOAc (10 mL), the
HCI salt was precipitated by the addition of 1M ethereal HCI and the product (669 mg,
87%) was collected by filtration, 5, (d,-DMSO, 400 MHz) 2 23 (3H, 8), 242 (3H, 8), 275
(6H, s), 3 04 (3H, s), 4 38 (2H, s), 6 84 (1H, d), 8 83 (1H, d), 6 98 (1H, 8), 7 17-7 25 (2H,

m), 7 50 {1H, 8), MS m/z (ES") 381 (MH")

Compounds of formula ip, 1e compounds of general formula 1 where R and R? are
methyl, R* is hydrogen, and R® is -NHSO,R®, shown in Table 16 were prepared
according to Example 128 from the precursors indicated

()

oo

Table 16

Exampie

Precursor

data

129

Example

oSapsa

HCl ealt &, (CD,0D, 400 MHz) 2 82 (6H,
8), 299 (3H, 8), 328 (2H, 1), 340 (2H, 1),
4.41 (2H, 8), 6 88 (2H, d), 7 00 (1H, 8), 7 10
(1H, d), 7 27 (1H, d), 7 50 (1H, s), MS m/%
(TS") 381 (MH")

130

Example
103

28

HCl salt 5, (de-DMSO, 400 MHz) 1 21 (3H,
1), 2 23 (3H, ), 242 (3H, &), 2 74 (6H, 8),
316 (2H, q), 4 26 (2H, 8), 6 82 (1H, d), 6 62
(1H, d), 8.98 (1H, 8), 7 18-7 25 (2H, m),

7 51 (1H, 8), MS m/z (ES") 395 (MH")
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PREPARATIONS
RE! 1
mi -fi m id

NHMe

H:mzs\gLO
F

To a solution of S-{aminosulfonyl)-2-fluorobenzoic acid [prepared according to Chem
Pharm. Bull 1995, 43, 582-7] (22.98 g, 105 mmol} In THF (500 mL) at room temperature
under nitrogen was added carbanylidiimidazole (17 g, 105 mmol) After shimng for2 25 h
a solution of methylamine in THF (2M, 70 mL, 140 mmol) was added dropwise and the
reachon was allowed to str for 18 h The crude reaction mixture was concentrated to a
low volume and EtOAc (150 mL) was added to the resulting thick o1l This mixture was
stmed and a granular precipitate formed which wae collected by filtration This crude
product, contaminated with imidazole, was suspended in DCM (300 mL) and heated at
reflux for 5 h After cooling to room temperature the mixture was filtered to give the
desired product (19 8 g, 81%) containing <2% wiw imwdazole, '"H NMR §,; (300 MHz, d-
MeOH) 2 87 (3H, 8), 7 40 (1H, 1), 8 05 (1H, m), 8 28 (1H, d), MS m/z (TS") 250 (MNH,")

PREPARATION 2
3Chioro-4-(methyisulfanyiiphenol

room temperature was added 5-tert-butyl-4-hydroxy-2-methylphenyl sulfide (100 mg)
followed by sodium thiomethoxide (NaSMe) (10 g, 143 mmol) and the reaction was

stiured for 6h The DMF was removed /n vacuo and the residue was parhtioned between
ether (1 L) and water (1 L) The ether layer was washed with water (1 L) and brne (1 L),
dried (MgSO,) and the solvent was removed under reduced pressure The residue was
purified by column chromatography (810;, DCM pentane 1 5 increasing polarity to 3 7)
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to give the title compound (15 22 g, 49%) as a yellow solid, 5,; (400 MHz, CDCl) 2 53
(3H, 8), 7 20 (1H, d), 8 08 (1H, dd), 8 20 (1H, d)
Pre B ]

To a modure of the above compound (14 08 g, 68 mmol) in acetic actd (300 mL) and
water (60 mL) was added Fe powder (23 g, 412 mmol) and the reaction modure was
swirled untif all the starbng matenal had dissolved The mixture was leftto standfor 1 5 h
and the acetic acid was then removed under reduced pressure The residue was taken
up in sat NaHCO, (aq) (500 mL) and EXOAc (500 mL) and filtered through Arbocel The
layers were separated, the aqueous phase was extracted with EtOAc (300 mL) and the
combined organics were washed with bnne, dned (MgS0,) and the solvent was removed
In vacuo to give the title compound (11 52 g, 98%) as a beige solid, &, (400 MHz, CDCL,)
2 38 (3H, 8), 3 86 (2H, br), 8 53 (1H, dd), 6 70 (1H, d), 7 12 (1H, d), MS m/z (ES") 174
(MH")

11] n ulfan |
The above aruline (11 5 g, 668 2 mmol) was dissolved in the minimum THF (~15 mL) and
water (500 mL) was added with vigorous stirring, followed by conc H,80, (25 mL) The
mixture was cooled in an ice-water bath and a solution of NaNO, (5 0 g, 72 5 mmol) in
iced water (10 mL), was added via pipette under the surface of the reacton mmxture The
reaction was stired at 0°C for 1 5§ h and the resuiting yellow/brown solution was
decanted from the remaining solid wito a dropping funnel contaning ice (~200 g) This
solution was added at a steady rate over 7 mm to a vigorously strred mixture of
Cu(NO,); (230 g, 0.98 mol) and Cu,O (8 52 g, 67 4 mmol) In watar {1 L) at room
temperature After the addition was complete the mixture was stired for a further 15 min
before being extracted with ether (500 mL) The residual red/brown solid in the reaction
flank was taken up in MeOH (100 mL) and diluted with ether (300 mL) before being
poured Into the aqueous laysr from above The ether layer was separated and the
combined organic layers wers extracted with 1M NaOH (3 x 100 mL) The aqueous
extracts were acidified with conc. HCl and then extracted with ether (2 x 150 mL) The
ether layers were then washed with brine, dried (MgSO,) and the solvent was removed
in vacuo to give the phenol (5 465 g, 47%) as a brown crystalline solid, 5, (400 MHz,
CDCl,) 2 44 (3H, 8), 5 08 (1H, br), 6 77 (1H, d), 8 83 (1H, d), 7 18 (1H, d), MS m/z (ES")
173 (M-H")
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PREP. N 3
3-Fluo ulfa I

This compound was prepared using a similar method to that descnbed above for
Preparation 2 starting from commercially available 3 4-difluoronirobenzene, 5, (CDCl,

300 MHz) 2 40 (3H, &), 5 03 (1H, b), 8 80 (2H, m), 7 27 (1H, m obecured), MS m/z (ES")
157 (M-H"

PREPARATIO
1.4~ in-8-ol

1,2-Dibromoethane (2 3 mL, 26 7 mmol) and K;CO, (8 21 g. 58 4 mmol) were slumed In
acetone (250 mL) and a solution of 2-sulfanyl-1,4-benzenediol (prepared according to J
Org Chem 19980, 55, 2738) (4.22 g, 29 7 mmol) in acetone (50 mL) was added over 4 h
to the stimed mudture Once the addition was complete stirring wae continued for a
further 10 h before the solvent was removed in vacuo The residue was partitoned
between water (50 mL) and EtOAc (50 mL), the aqueous layer was axiracted with EtOAc
(50 mL) and the combined organic layers were dned (MgSO,) and evaporated
Punficabon of the residue by column chromatography [SIO,; 91 (pentane/EtOACc)) gave
tha title compound (2 48 g, 55%) as a pale orange oll, 5, (CDCl,, 400 MHz) 3 08 (2H,

m), 4.31 (2H, m), 4 44 (1H, s), 6 42 (1H, d), 6 48 (1H, 8), 6 86 (1H, d), MS m/z (ES) 167
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The tile compound was prepared In a simiiar manner to the compound of Preparation 4
starting from 4-sulfanyl-1,3-benzenediol (prepared according to J Org Chem 1878, 26,
4871-4973), &y (CDCl,, 400 MHz) 3 05 (2H, 1), 4 37 (2H, 1), 6 32 (1H, &), 6 35 (1H, d),

6 84 {1H, d), MS m/z (TS") 168 (MH")

PREPARATION &
1,3-Di 2-be ra

o

1,3-Dihydro-2-benzofuran-5-amine (prepared according to US4000288) (2 7 g, 20 mmol)
was dissolved in a modure of water (300 mL) and conc. H;SO, (21 mlL), cooled to 0°C
and NaNQ; (1 43 g, 20 7 mmol) in water (10 mL) was added over 15 mm After shmng at
0°C for 1 h the mixture was allowed to stir at 10°C for 30 min and urea was added until a
negative test with starch/Kl paper was observed The solution was then poured over 2
min into a mixture of water (180 mL) and conc H.SO, (12 6 mL) at 80°C and stirred at
this temperature for 1 5 h The hot mixture was filtered then allowed to cool to room
temperature The aqueous mndure was extracted with EtOAc (2 x 100 mL) and the
combined organic layers were dned (MgSO,) and evaporated to give the titte phenol
(874 mg, 36%) as a cream solid, 8, (CDCl,, 400 MHz) 5 03 (4H, s), 6 71 (2H, m), 7 08
(1H, d)

PREPARATION 7
2.3-Dlhydro-1-benzothiophen-6-ol
1) Preparation | 1- foph 1 1,1-di

A suspension of 2,3-dihydro-1-benzothiophen-8-amine 1,1-dioxkle [prepared according
to J Am. Chem Soc. 1855, 77, 5938] (15 73 g, 85 8 mmol) m water (500 mL) and conc.
H;80, (35 mL) was warmed untll solution was achleved The mixture was cooled to 0°C
and a solution of NaNQ, (6.22 g, 80 mmol) in water (15 mL) was then added over 5 min
The reaction was stired at 0°C for 1 h then urea was added, to remove excess nitrite,
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untl a negative test with starch/Ki paper was obtained The moxture was allowed to
warm to room temperature then added with stmng to a mbdure of conc. H,SO, (55 mL)
and water (750 mL) at 80°C The reaction was re-heated to 90°C and stired at this
temperature for 30 min The hot reachon mbdure was fitered through Arbocei® then
shimed at room temperature overmight. The aqueous midure was exiracted with ether
(25 L) and then EtOAc (5 » 500 mL) and the combined organic layers were dried
(MgSO4) and evaporated to give the desired phenol (12 7 g, 80%) which was used
without further punficaton, &, (CDCl,, 400 MHz) 3 30 (2H, m), 3 50 (2H, m), 7 05 {1H,
m), 7 14 (1H, 8), 7 23 (1H, m), MS m/z (ES") 183 (M-H")

] Frenarauon of 2.0 e DENZOMIopNan=-o~C

A solution of the suffone from stage (1) (4 84 g, 26 3 mmol) in toluene {100 mL) and THF
(70 mL) was added to a sofution of DIBAL In toluene (1M, 100 mL, 100 mmol) and th
mbdure was then heated at reflux for 16 h After cooling to room temperature EtOH (75

mL) was added cautiously followed by water (100 mL) with stiring 6M HC! was addod.
to the resulting thick suspension and the organic layer was separated The aqueous
layer was extracted with EtOAc (3 x 150 mL) and the combined organic layers were
dried (MgSO,) and evaporated to a beige sohkd Purification by column chromatography
[S1O,, DCW/ MeOH/ 880 NH, (87 3 0.25) increasing polarity to (95 5.0 5)] afforded the
desired titie pheno! as a beige solid (1 85 g, 53%), &, (CD,OD, 400 MMz) 3 13 (2H, 1),

3 30 (2H, m), 6 41 (1H, d), 6 80 (1H, 8), 6 88 (1H, d), MS mv/z (ES") 151 (M-H")

The fluorcamide of Preparation 1 (732 mg, 3 15 mmol) was treated with 4-(methytthlo)-
m-cresol (commerclally avallable) (535 mg, 3 47 mmol) and potassium carbonate (457
mg, 3 31 mmol) In DMF (10 mL) The mixture was heated at 100 °C for 5 hours The
solvent was removed by evaporation under reduced preesure and the resiiue was
treated with 2M HCI (10 mL) The resulting suspension was extractsd several times with

30 dichioromethane. The combined dichloromethane layers contained a suspension and
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were evaporated to a solid residue The residue was tnturated with ether (5 mL) and the
remaining solld was washed with ether (3x10 mL) to give an off-white sold (765 mg,
68%) 8, (300 MHz, d,-DMSO) 2.28 (3H, s), 2 48 (3H, s), 2 70 (3H, d), 6.90 (1H, d), 7 02
(1H, d), 7 03 (1H, 8), 7 30 (1H, d), 7 35 (2H, 8), 7 79 (1H, d), 8 10 (1H, d), 8 30 (1H, m),
MS m/z (TS*) 367 (MH*"), 385 (MNH,"

PREPARATIONS 8-18

Compounds of formula Va, 1@ compounds of general formula V where T1s
-C(=0)NHMe, R* s hydrogen and R" is -SO,NH,, shown in Table 17 were prepared
according to Preparation 8 using the sulfonamide of Praparation 1 and the phenol

mdicated
Oy
N NHMs

(Va)
Table 17
Preparation | Precursor ; data
phenol
9 Synth 5, (de-DMS0,400 MHZ) 2 80 (3H, d), 3 20 (2H,
Commun (é t), 3,40 (2H, t), 6 90 (1H, m), 705 (1H, 8), 7 25
1991, 21, (1H, d), 7 35 (1H, 8), 7 80 (1H, m), 8 10 (1H, 8),
950-964 8 30 (1H, brs), MS m/z (TS*) 365 (MH")
10 Prep 5 5y (CD;0D, 400 MHz) 2 62 (3H, 8), 3 17 (2H,
(1;L m), 4 41 (2H, m), 6 60-8 70 (2H, m), 6 97 (1H,
d), 7 18 (1H, d), 7 80 (1H, d), 8 31 (1H, s), MS
i) | me s 381 M)
11 Prep 3 B, (CD,0D, 400 MH2) 2 43 (3H, 6), 2 97 (1H, 6),
(é\ 6 88 (2H, m), 7.00 (1H, d), 7.38 (1H, br), 7.88
(1H, brd), 8 23 (1H, 8), MS m/z (ES*) 371 (MH")
12 Prep 2 8, (CD,0D, 400 MHZ) 2 85 (3H, 8), 2 88 (3H, ¢),
899 (1H, d), 7 00 (1H, d), 7 22 (1H, 8), 7.37
(1H, d), 7 92 (1H, d), 8 2B (1H, 8), MS n/z (ES")
387 (MH")
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Preparation | Precursor data
phenol
4
13 Prep 4 5, (CD,0D, 400 MHz) 2.87 (3H, bre), 3.13 (2H,
brs), 4 37 (2H, brs), 8 73 (1H, bra), 6 82 (3H,
m), 7 82 (1H, &), 8 28 (1H, brs), MS m/z (ES")
oJ 381 (MH")
14 Prep6 84 (d-DMSO, 400 MHz) 2 79 (3H, s), 4 98 (4H,
bre), 8 82 (1H, d), 7 04 (1H, d), 7 08 (1H, 8),
7 37 (3H, m), 7.79 (1H, m), 8 10 (1H, &), 8 30
0 (1H, 8); MS m/z (TS") 349 (MH")
15 Commercial 84 (CD,0D, 400 MHz2) 2 08 (2H, m), 2 80 (7H,
m), 8 84 (2H, m), 6 97 (1H, &), 7.23 (1H, d),
7 81 (1H, d), 8 31 (1H, 8), MS m/z (TS*) 347
H")
16 Tetrahedron %’Eruduct used without purification
1982, 38,
2721 & ¢...
Synthesis e
1982, 475 L _
17 Prep 101 8, (CD,0D, 400 MHz) 2 88 (3H, 8), 4 20 (4H, s),
8 89 (1H, d), 8 87 (1H, d), 7 01 (1H, 8), 7 30
(1H, d), 7 84 (1H, d), 8 28 (1H, s), MS m/z (TS")
3 382 (MN _
18 Prep 7 5, (DMSO-d,, 400 MHz) 2.78 (3H, d), 3 23 (2H,
m), 3 40 (2H, m), 6 75 (1H, dd), 6 90 (1H, d),
7 02 (1H, 8), 7 27 (1H, d), 7 34 (1H, d), 7 80
(1H, d), 8 10 (1H, 8), 8 26 (1H, br, d), MS m/z
(ES) 383 (M-HY

A mixture of 5-bromo-2-fluorobenzaikiehyde (1 08 g, 5 32 mmol), 5-hydroxy-2,3-
dihydrobenzothiophene (prepared as described In Synth. Commun. 1981, 21, 859-064)
(808 mg, 5 31 mmol) and K,CO, (1 47 g, 10 8 mmol) n DMF (5 mL) was heated at 80°C
for 16 h After cooling to room temperature the mixture was partitioned between water
(50 mL) and ether (50 mL), the aqueous layer being extracted with ether (50 mL). The
combined organic exiracts were washed with water (50 mL), dried (MgSO,) and
evaporated The resdue was purified by column chromatography [S$10,, 8°1
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Fal

(pentane/EtOAC)], then triturated with sther, to give the product (1 1 g, 62%) as a pale
yellow sold, 5, (CDCl,, 400 MHz) 3 28 (2H, 1), 3 41 (2H, t), 6 78 (1H, d), 6 84 (1H, d),
692 (1H, s), 7 20 (1H, d), 7 58 (1H, d), 8 00 (1H, 8), 1043 (1H, 8)

5 Compounds of general formula Il shown in Table 18 were prepared according to
Preparation 18 by reacting the phenol indicated with the required 2-flucrobenzaldehyde
In most cases the crude reaction product after aqueous work-up was used directly in
subsequent steps without further purification

10

Preparation | Precursor | R° | R®
Phenol

data

20 Prep 3 H Br ~ 3y (CDCl,;, 300 MHz) 2 48 (3H, s),
681 (3H, m), 7 37 (1H, t), 7 64
(1H, d), 8 06 (1H, s), 10 39 (1H, s),
MS m/z (TS") 358, 360 (MNH,")

&, (CDCl,, 400 MHz) 3 13 (2H, m),
4 42 (2H, m), 6 55 (14, 8), 6 58
(1R, d), 6 81 (1H, d), 7 04 (1H, d),
758 (1H, d), 8 01 (1H, 8), 1040
(1H, s)

Z
22 Prep 2 H Br i 5, (CDCl,, 400 MHz) 2 43 (3H, 8),
@-

21 Prep 5 H Br

6 78 (1H, d), 6 84 (1H, d), 7 08
(1H, 8), 7 19 (1H, d), 7 58 (1H, d),
8 00 (1H, s)

5 (CDCl,, 300 MHZz) 2 35 (3H, 8),
2 49 (3H, s), 6 78 (1H, d), 8 90
(2H, 8), 7 22 (1H, d), 7 58 (1H, d),
8 05 (1H, 8), 10 45 (1H, 8), MS m/z
(TS*) 356, 354 (MNH

8, (CDCh, 300 MHz) 2 35 (3H, 8),
2 45 (3H, s), 3 87 (3H, s), 8 82
(1H, d), 8 83 (1H, 8), 6 92 (1H, d),
7 13 (1H, dd), 7 19 (1H, d), 7 40
(1H, d), 10 40 (1H, s), MS m#&
(TS") 388 (MH")

23 commercial | H Br

24 commercial | H | MeO
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342 (2H, m), 867 (1H, d), 680
(1H, d), 6 80 (1H, &), 71 8 (1H, d),

PCTMB0101521
72
Preparaton | Precursor | R® | R® 1 data
Phenol
z
25 commercial | H F &y (CDCl,, 300 MHZ) 7 02 (1H, dd),
7 21 (1H, 8), 7 30 (1H, m), 7 40
(1H, m), 7 54 (1H, d), 7 66 (1H,
dd), 8 01 (1H, d), 8 18 (1H, d),
8 88 (1H, d), 10 43 (1H, 8), MS m~
(ES"Y) 268 (MH")
26 commercal | H H B, (CDCly, 400 MH2) 6 87 (1H, d),
7 21-7 27 (2H, m), 7 38 (1H, dd),
7 49-7 58 (2H, m), 7 92-8 01 (2H,
m), 8 11 (1H, d), 8 83 (1H, d),
10 50 (1H, 8), MS m/z (ES*) 272
(MNa'), (ES") 248 (M-H
27 J Chem | H H 5y (CDCl, 300 MHZ) 7 08 (1H, d
Soc. 1952, 736 (2H, m), 765 (1H, m), 77
49854993 (1H, dd), 8.01 (1H, d), 8 13 (1H, d),
9 20 (1H, d), 10 45 (1H, 8), MS
(TS") 251 (MH" 3
28 commercial | H H 5y (CDCl,, 400 MHz) 7 08 (1H, d),
728 (1H, m), 735 (1H, m), 740
(1H, m), 750 (1H, br), 758 (1N,
m), 786 (1H, dd), 799 (1H, dt),
815 (1H, d), 8.88 (1H, m), 1048
) (1H, 8), MS m/z 250 (MHY)
20 Chem H H 8y (CDChL, 400 MHz) 6 91 (1H, d),
Pharm 725 (2H, m), 755 (2H, m), 796
Bull, 1978, (1H, m), 8 12 (1H, d), 8 95 (1H, 8),
26, 1443 10 5 (1H, 8); MS m/z 256 (MH")
30 commercial | H H 8, (CDCL, 300 MHz) 2 35 (3H, 8),
344 (3H, 8), 687 (3H, m), 717
(2H, m), 7 50 {(1H, 1), 7 82 (1H,
1052 (1H, 8), MS m/%z (TS")
(MHY
31 Synth H H 6, (CDCl,, 400 MHz) 3 26 (2H, t
Commun 339 (2H, m), 685 (2H, t), 6
1991, 21, (1H, 8), 718 (2H, m), 7 48 (1H, 1),
950-064 7 92 (1H, d), 10 51 (1H, 8), MS m/~z
(TS") 257 (MH")
32 commercial | Br H &4 (CDCl,, 400 MH2z) 2 36 (3H, 8),
2 44 (3H, 8), 6 88 (2H, m), 6.96
ue | (1H, 8), 7 18-7 25 (2H, obas), 7.77
(1H, d), 1043 (1H, 8)
33 Prep 7 H | Br : By (CDCh, 400 MHZ) 3 27 (2H, m),

7 58 (1H, d), 8 01 (1H, 8), 10 41
(1H, 8), M8 m/z (TS") 354 (MNH,")
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Preparation | Precursor data
Phenol

4 commercial | H | CN By (DMSO-d,, 300 MHZ) 6 26 (1H,
d), 6 43 (1H, d), 7 49 (1H, d), 7 85
771 (2H, m), 7 88 (1H, d), 8 07

N (1H, d), 8 17 (1H, 5), 8 73 (1H, d),
B 89 (1H, 8), MS m% (ES-) 273 (M-
H), (ES") 275 (MH')

* - 4-Fluoro-3-formylbenzonitnle was synthesised according to Synth Commun 19897,
27(7), 1188 and J Org Chem 1961, 26, 2522

The product from Preparation 30 was also prepared as follows

Potassium carbonate (334 1 g, 2 42 mol) and 4-{methyithio)-m-cresol (2734 g, 1 77
mol) were added successively to DMF (2 L) 2-Fluorobenzaldehyde (200 g, 1 81 mol)
was then added to the slurry and the mixture heated in the range 100-110°C After48 h
the reachon mixture was aflowed to cool to room temperature and water (1 2 L) added
The solution was cooled to below 10 °C and the pH adjusted to 5 with concentrated HCI
(0 37 L), keeping the temperature below 10 °C Water (0 15 L) and dichloromethane

(0 9 L) were added and the mixture stired The layers were separated and the organic
layer wase washed with water (4 x 0 75 L) The solvent was distlled to azectropically
remove the water Fresh dichloromethane was added as required The dry
dichioromethane soluton was then concentrated /n vacuo to give the crude product as
an oll (422 g, 100%)

Compounds of formula IX shown 1n Table 18 were prepared according to Preparation

18, using sither 2-chloro-5-nitrobanzaidehyds or 2-chioro-5-nitrobenzonitnie with the

phenol indicated For these reactions a shorter reaction time (ca 2-3 h) was usually

sufficient to achieve good conversion in most cases the crude reaction product after

aqueous work-up was used directly in subsequent steps without further purification
ON w

(X)



o
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Table 19
Preparation | Precursor w : data
} 4
35 Prep 3 -CaN 8, (CDCl,, 400 MHz) 2 48 (3H, 8),
6 856 95 (3H, m), 7 28 (1H, 1), 8 30
(1H, d), 8 52 (1H, 8)
36 Prep 5 /L‘ 6, (CDCl, 400 MHz) 3 14 (2H, d), 4 43
(2H, d), 6 82 (2H, m), 6 92 (1H, d),
7 08 (1H, d), 8 27 (1H, d), 8 72 (1H, 8),
10 51 (1H, s), MS m/z (TS") 318 (MH")
37 Prep 2 =N 84 (CDCl;, 300 MHz) 2 55 (3H, 8), 6 84
(1H, d), 7 09 (1H, dd), 7.22 (1H, d),
7 27 (1H, d), 8 38 (1H, dd), 8 80 (1H,
d), MS m/z (TS*) 338 (MNH,")
38 Synih. ,i,. 5, (CDCh, 400 MHz) 3 26 (2H, m),
Commun 342 (2H, m), 6 88 (2H, m), 6 98 (1H,
1901, 21, 8), 7 23 (1H, d), B 28 (1H, d), 8.75 (1H,
950-064 8), 10 54 (1H, 8)
39 commercial }" 8, (CDCl,, 400 MHz) 2 38 (3H, 8), 2 50
(3H, 8), 6 92 (1H, d), 6 89 (2H, m),
7.24 (1H, d), 8 28 (1H, dd), 8 78 (1H,
) d). 1057 (1H,8)
40 commercial /'\.. 5, (CDCl, 400 MHz) 2 18 (2H, m),
2 95 (4H, 1), 8 80 (2H, m), 7 29 (1H, d),
8 27 (1H, d), 8 78 (1H, s8), 10 59 (TH,
8), MS m# (TS") 301 (MNH,")
41 Prep 4 -CaN &y (CDCh, 400 MHZ) 3 18 (2H, 1), 4 44
% (2H, 1), B 76 (1H, d), 6 86 (1H, 8), 6 92
(2H, d), 8.32 (1H, d), 8.57 (1H, 8), MS
m/z (TS") 332 (MNH,")
42 commercial | -CaN 8, (CDCl,, 400 MHZz) 2 32 (3H, &), 247
(3H, 8), 6 87 (1H, d), 6 94 (2H, m),
w | 721 (1H, d), 8 26 (1H, dd), 8 51 (1H,
d), MS m/z (TS*) 318 (MNH,")
43 Tetrahedron | -CaN 8 (CDCl,, 400 MHz) 2 31 (3H, 8), 2 41
1982, 38, ¢ (3H, 8), 8 78 (1H, dd), 8 85 (2H, m),
2721 & aee | 7 19 (1H, d), B 24 (1H, dd), 8 53 (1H,
Synthesls e d), MS m/z (TS*) 318 (MNH"
1982, 475
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PREPARATION 44 ;/

B a, ro-1 an-5- | | mate

The hydrochionde salt of Example 36 (1 04 g, 2 7 mmol) was slumed in DCM (12 mL)
and EtyN (750 uL, 5 38 mmol) was added, followed by di-tert-butyl dicarbonate (766 mg,
3 51 mmol) After shrnng at room temperature for 20 min the reaction was quenched by
the addition of 0 2M HCI (20 mL) The well shaken mixture was separated and the
aqueous layer was axtracted with DCM (10 mL) The combined organic layers were
dned (MgSO,) and evaporated to give the product (assumed quantitative yleld) ae a
colouriess oll which was used without further purification, 8, (CDCl, 400 MHz) 1 58 (BH,
8), 2 B2-2 98 (3H, brd), 3 23 (2H, 1), 3 40 (2H, t), 4 44 (2H, brd), 8 71 (2H, d), 6 79 (1H,
8), 712 (1H, d), 7 29 (1H, d), 7 39 (1H, 8)

Compounds of formula X shown in Table 20 were prepared according to Preparation 44
stariing from the precursors indicated

oy
>

Table 20
Preparaton | Precursor | | data
45 Example 8, (CDCl,, 400 MF) 1 41 (91, brs), 2 81 (3H, m),
38 307 (2H, m), 4 38 (4H, m), 6 38 (1H, s), 6.43
(1H, d), 8 71 (1H, d), 8 82 (1H, d), 7 26 (1H, d),
7 34 (1H, 8), MS m/z (ES") 488 (MH")
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Praparation | Precursor 3 data
4
46 Example 5, (CDCh, 400 MHz) 1 48 (8H, 8), 2 41 (3H, 9),
39 2,82 (3H, brd), 4 38 (2H, brd), 6 73 (1H, d), 8 80
(1H, d), 8 83 (1H, 8), 7 04 (1H, d), 7 32 (1H, d),
7 38 (1H, 8), MS m/z (TS") 474 (MH")
47 Example & (CDCl,, 300 MHZ) 1 48 (8H, brs), 2 48 (3H, 8),
a7 2 89 (3H, brs), 4 41 (2H, bre), 6 68 (2H, m), 6 82
(1H, d), 7 27 (1H, obs), 7 40 (1H, d), 7 43 (1H, e),
MS m/z (TS*) 458 (MH")
48 Example 84 (CDCl,, 300 MH2) 1 45 (8H, br) 2 38 (3H, 8),
44 Q 2 44 (3H, 8), 2 9O (3H, br), 4 47 (2H, br), 8 70-
we | 881 (3H, m)7 20 (1H, d), 7.24-7 58 (2H, m)

5 The title compound was prepared from the bromide of Preparation 47 by the method of
Example 78 .8, (CDC},, 300 MHz) 1 48 (9H, brs), 2 50 (3H, s), 2 83 (3H, bre), 4 55 (2H,
brs), 6 78 (2H, m), 6 88 (1H, d), 7 35 (1H, t), 7 53 (1H, d), 7 59 (1H, s), MS m/z (TS")

403 (MH")

10

A mixture of the bromide of Preparation 44 (1 22 g, 2 7 mmol), Et;N (1 13 mL, 8 11
16  mmol) and dichlorobss(triphenylphosphine)paliadium (II) (180 mg, 0.27 mmol) in MeOH
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(14 mL) was heated at 80°C under 100 psi pressure of CO for 18 h Analysis by ic
indicated the reaction was not complete so a further portion of catalyst (180 mg, 0 27
mmol) was added and the muxture was heated at 100°C under 100 psi pressure of CO
for 24 h The mucture was difuted with EtOAcC (20 mL) and filtered through a pad of silica
gel, sluting with excess EtOAc The solvent was removed n vacuo and the residue was
partthoned between EtOAc (50 mL.) and a 2 1 mixture of water-880 NH, (50 mL) The
aqueous layer was extracted with EtOAc (25 mL) and the combined organic layers were
dned (MgSO,) and evaporated Purification by column chromatography [SIO,, 4 1
(pentane/EtOAc)] gave the product (870 mg, 84%) as an oll, 8, (CDCl,, 400 MHz) 1 42
(8H, 8), 2 80 (3H, brs), 3 22 (2H, 1), 3 38 (2H, t), 3 84 (3H, s), 4 50 (2H, brd), 6 74 (2H,
d), 6 82 (1H, s), 7 13 (1H, d), 7 82 (1H, d), 7 93 (1H, brd), MS m/z (ES*) 430 (MH")

Compounds of formula X1 shown in Table 21 were prepared according to Preparation 50
starting from the precursors indicated

A

Table 21

6|

PCT/IBO1N01521 /08(
77 =

Preparation | Precursor

51 Prep 45 B, (CDCl,, 400 MHz) 1 42 (9H, 5), 2 88 (2H, m),
3 07 (2H, m), 3 85 (3H, s), 4 37 (2H, m), 4 48
(2H, m), 8 48 (2H, m), 6 79 (1H, d), 8 97 (1H, d),
7 83 (1H, d), 7 95 (1H, s), MS m/z (ES*) 448
(MH)

&y, (CDCly, 400 MH2) 1 43 (SH, bra), 2 47 (3H, 8),
2.88 (3H, brd), 3 80 (3H, 8), 4 51 (2H, brd), 6 81
(1H, d), 6 81 (1H, d), 7 08 (1H, ), 7 20 (1H, d),
7.88 (1H, d), 7 88 (1H, brd), MS m/z (TS") 469
(MNH.S

53 Prep 47 8, (COCH, 300 MHZ) 1 47 (8H, bre), 2 46 (3H, 8),

2 81 (3H, brs), 3 84 (3H, 8), 4 52 (2H, brs), 6 78
(2H, m), 8 81 (1H, d), 7 35 (1H, m), 7 82 (1H, d),
8 02 (1H, bre), MS m/z (TS*) 453 (MNH,")

3
palreakesanca
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Preparation | Pracursor data
Y
z
54 Prep 48 &y (CDCl,, 300 MHZ) 1.44 (8H, 8), 2 37 (3H, 8),
247 (3H, 8), 2 84 (3H, br), 3060 (3H, 8), 4 73
w | (2H, br), 8 79-8 87 (3H, m), 7 20 (1H,d), 7 B8
(1H,d), 8 00 (1H, br), MS m/z (ES*) 454 (MNa")

PREPARATION 55

A solution of the ester of Preparation 50 (870 mg, 2 28 mmol) in THF (20 mL) and 1M
LIOH (20 mL) was heated at reflux for 16 h After cooling to room temperature the THF
was removed /n vacuo, the residue was neutralised with eat aq NH,Cl and the mixture
was extracted with DCM (100 mL) and then sther (100 mL) The combined organic
layers were dried (MgSO,) and evaporated to give a white foam (960 mg) which was
used without further purification, 8, (CDCl,, 400 MHz) 1 30 (8H, ), 2.78 (3H, brs), 3 20
(2H, brs), 3 38 (2H, 1), 4 41 (2H, m), 6.62 (2H, m), 8 78 (1H, m), 7 10 (1H, m), 7 84 (1H,
m), 7 98 (1H, m), MS m/z (ES) 414 (M-H)

Compounds of formula XlI shown in Table 22 were prepared according to Preparation
§5 from the pracursors indicated

."..j\‘“'"

om
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Table 22

Preparation | Precursor data

7 78 (1H, brs), MS m/z (ES") 430 (M-H*)
57 Prep 52 B, (CDCl,, 400 MHz) 144 (BH, bra), 2 49
(3H, ), 2 82 (3H, brd), 4 57 (2H, brd), 6 82
(1H, d), 6 94 (1H, d), 7 08 (1H, 8), 7 21 (1H,
d), 7 97 (3H, d). B 04 (1H, brd), MS m/ (ES")
436 (M-H%)

58 Prep 53 84 (CDCl, 300 MHz) 1 48 (8H, brs), 2 40

(3H, 8), 2 93 (3H, brs), 4 57 (2H, brs), 6 77
(2H, m), 6 82 (1H, d), 7 32 (1H, t), 7 98 (1H,
d), 8 08 (1H, brs), MS m/z (ES) 420 (M-H")

56 Prep 51 3 & (CDCl,, 400 MHz) 1 28 (9H, 8), 274 (3H,
8), 3 02 (2H, m), 4 31 (4H, m), 6 38 (2H, m),
6 64 (1H, d), 6.87 (1H, d}, 7 68 (1H, brs),

Et,N (267 pL, 1 92 mmol), HOBLH,O (120 mg, 0 84 mmol) and WSCDI (181 mg, 10
mmol) were added to a solution of the acid of Preparation 55 (318 mg, 0 77 mmol) in
DCM (10 mL) and the mixture was stitred for 1 h before the addition of a saturated
solution of NH; In THF (2 mL) After shmng for a further 16 h the reaction was diluted
with water (50 mL), 0 2M HCI (20 mL) and DCM (25 mL) The organic layer was
separated and the aqueous layer was extracted with DCM (25 mL) The combined
organk layers were dned (MgSO,) and evaporated to give a white foam (assumed
quantitative yleld) which was used without further punfication, &, (CDCl,, 400 MHz) 1 44
(9H, 8), 2 81 (3H, br), 3 27 (2H, t), 3 40 (2H, ), 4 54 (2H, br), 6 75668 (3H, m), 7 18
(1H,d), 768 (1H,d), 7 74 (1H, 8)

Compounds of formula Xlll shown In Table 23 were prepared according to Preparation
59 from the precursors indicated
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Table 23

Preparation

Precursor

Prep 55

&, (CDCl, 400 MHz) 143 (8H, s),
2.83-3 00 (6H, m), 324 (2H, 1),

3 39 (2H, t), 4 51 (2H, brs), 8 70-
885(3H, m), 7 15 (1H, d), 7 62
(1H, d), 7 68 (1H, 8)

61

Prep 55

&, (CDCI,, 400 MHz) 1 46 (BH, 6),
2 89 (3H, br), 3 24 (2H, 1), 3 37-
3 43 (5H, m), 3 56 (2H, 1), 3 63
(2H, m), 4 54 (2H, br), 6 48 (1H,
br), 6.75-6 B8 (3H, m), 7.16 (1H,
d), 762 (1H,d), 780 (1H, s

Prep 58

5, (d-DMSO, 400 MHz) 1 29 (BH,
br), 2 40 (3H, 8), 275 (3H, 8),

4 39 (2H, s), 6 78 (1H, d), 6 01
(2H, m), 7 23 (1H, br), 7 36 (1H,
£), 7 78 (2H, m), 7 90 (1H, br); MS
m/z (TS") 438 M

Prep 58

IEEED

8, (CDCly, 400 MHZ) 1 41 (OH, 8),
2 40 (3H, 8), 2 92 (3H, brs), 2 08
(3H, d), 4 45 (2H, brs), 8 10 (1H,
brs), 8 67 (2H, m), 6 88 (1H, d),
7.27 (1H, obs), 7 63 (2H, m), MS
mv/z (TS") 452 (MNH,")

Prep 58

r’}-"

i ] o O TP

By (CDCl, 400 MHz) 1 40 (9H, 8),
240 (3H, 8), 2 81 (3H, bre), 3 35
(3H, 8), 3 53 (2H, m), 3 61 (2H,
m), 4 44 (2H, brs), 6 45 (1H, bre),
6 68 (2H, m), 6 87 (1H, d), 7.29
(1H, d), 7 84 (1H, d), 7 72 (1H, 8),
MS m/z (TS") 478 (MH")
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Preparation | Precureor | RE : data

65 Prep 57 By (CDCh, 400 MHz) 1 43 (8H,
bre), 2 47 (3H, 8), 2 90 (3H, brd),
4 52 (2H, bre), 6 87 (1H, d), 6 91
(1H, d), 703 (1H, &), 7 10 (1H, &),
772 (1H, d), 7 78 (1H, ), MS m/z
(ES?) 435 (M-H")

B, (CDCh, 400 Miiz) 1 42 (9H,
brs), 2 47 (3H, 8), 2 88 (3H, brd),
300 (3H, d), 4 48 (2H, brs), 6 18
(1H, brd), 8 85 (2H, m), 7 01 (1H,
8), 7 19 (1H, d), 7 87 (2H, m), MS
vz (ES) 449 (M-+H')

i 5, (CDCly, 400 MHz) 1.42 (SH, s8),

2 88 (3H, m), 3 08 (2H, m), 387
(2H, m), 4 48 (2H, bre), 5 86-6 27
(2H, brs), 8 45 (1H, e), 6 49 (1H,
d), 6 82 (1H, d), 6 86 (1H, d),
764 (1H, d), 7 71 (1H, ), MS m&z

(TS*) 331 (MH*-Boc)

By (CDCh, 400 MHz) 1 26 (9H, 8),
274 (3H, 8), 302 (2H, m), 431 _
(4H, m), 6 38 (2H, m), 6 64 (1H,
d), 8 87 (1H, d), 7 88 (1H, bre),

7 78 (1H, bre), MS m/ (ES") 430
M-HY)

ws
.Y
e Y
o

A solubon of LIAIH, in THF (1M, 2 mL, 2 mmol) was added dropwige {o a eolution of the
ester of Preparation 52 (452 mg, 1 mmol) in THF (10 mL) under N; Once the reaction
was judged complets by tic analysis, ether (10 mL) was added and the excess LIAIH,
was quenched by the cautious additon of 2M NaOH The organic layer was separated,
washed with brine, dried (MgSO,) and evaporated Purification of the residue by column
chromatography [S10,, 38°1 (DCM/MeOH)] gave the desmed alcohol (200 mg, 47%) as a
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gummy white solid, &, (CDCl, 400 MHz) 1 41 (8H, brs), 1 80 (1H, brs), 2 43 (3H, s),
2 81 (3H, brd), 4 42 (2H, brd), 4 68 (2H, 8), 6.82 (1H, d), 6 88 (1H, d), 6 98 (1H, ), 7 18
(1H, d), 7 27 (2H, obe), MS m/z (ES") 448 (MNa")

Compounds of formula XiV shown In Table 24 were prepared according to Preparation
starting from the precursors indicated

Table 24
data

Preparation | Precursor |

(1H, bre), 2 30 (3H, 8), 2 78 (3H, brd), 4 39
(2H, brs), 4 62 (2H, d), 6 81 (2H, 1), 6.88 (1H,
d). 7 20-7 30 (3H, m+CHCl), MS m/z (TS")
408 (MH")

& (CDCl,, 300 MHz) 1 45 (BH, 8), 2 34 (3H,
8), 246 (3H, 8), 2 90 (3H, br), 4 48 (2H, 8),

4 87 (2H, 8), 8 72-8 81 (2H, m), 6 85 (1H, d),
7 18 (1H, d), 7 21-7 30 (2H, obs), MS m/z
(TS*) 404 (MH")

71 “Prep 54

Z
70 Prep 53 ; 8y (CDCl,, 400 MHz) 1 39 (BH, brs), 1 88

A solubon of diethyl azodicarboxylate (505 pL, 3 21 mmol) In THF (5 mL) was added
dropwise to a solution of tert-butyl methylsuifonylcarbamate (synthesised according to
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Tetrahedron Lett 1994, 35, 379-380) (655 mg, 3 38 mmol), the alcohol of Preparation
71 (1 228 g, 3 04 mmol) and tnphenyiphoaphine (880 mg, 3 35 mmol}) in THF (15 mL) at
0°C The reaction was stirmed at 0°C for 2 h then diluted with EtOAc (80 mL) and washed
with 10% aq K.CO, (100 mL) The organic layer was washed with brine, dned (MgSO,)
5 and evaporated The residue was purfied by column chromatography [S10,, 1 4

EtOAc-pentane] to give the title compound (1 406 g, 80%) as a colouriess oil, 5, (CDCl,
300 MHz2) 1 45 (8H, s), 1 52 (8H, 8), 2 38 (3H, s), 2 44 (3H, 8), 2 83 (3H, 8), 3.22 (3H, 8),
4 48 (2H, s), 4 85 (2H, 8), 6 74-6 83 (3H, m), 7 18-7 28 (3H, obs), MS m/z (TS") 481
(MH*-BOC)

10

P TION 73

15 The title compound was prepared from the alcohol of Preparation 70 by the method of
Preparation 72, &, (CDCl,, 300 MHz) 1 44 (8H, g), 1 52 (8H, s), 2 44 (3H, &), 2 82 (3H,
8), 3 23 (3H, s), 4 45 (2H, s), 4 87 (2H, s), 6 81-8 70 (2H, m), 6 80 (1H, d), 7 25-7 33
(3H, m), MS m/z (ES*) 607 (MNa")

20 P, N 74

Me
The title compound was prepered from the alcoho! of Exampie 59 by the method of

25 Preparaton 72 The crude product was not punfied by column chromatography but taken
on directly to the next step, 5, (CDCl,, 400 MHz) 1 39 (9H, s), 2 22 (6H, 8), 2 28 (3H, 8),
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2 38 (3H, 8), 3 07 (3H, 8), 3 42 (2H, 8), 4 76 (2H, s), 8 72 (2H, m), 6 78 1H, 8), 7 07 (1H,
d), 7 12 (1H, d), 7 40 (1H, obs)

2
The title compound wae prepared from the alcohol of Preparation 71 by the method of
Prepamation 72 using tnfluoromethanesulfonamide instead of ferf-butyl
methylsulfonylcarbamate The desired product was contaminated with tert-butyl 5-{({{3-
{I(tert-butoxycarbonyl)(msthyl)amino)methyl}-4-[3-methyl4-
(methylsulfanyi)phencxy]benzylli(trfiucromethy)suffonyllamino}methyi)-2-{3-methyl-4-

(methylsutfanyl)phenoxy]benzyl(methyl)carbamats and was taken on as a mixture, MS
m/z (ES") 533 (M-H")

Compounds of formula XV shown in Table 25 were prepared according to Preparation
44 using the precursors indicated

”Ct‘s.i“
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Table 25

Preparation | Precursor : data

76 Example 8,, (CDCI,, 400 MHz) (major rotamer) 1 51 |
41 (8H, &), 2 92 (3H, 8), 3 10 (2H, m), 4 40

(2H, m), 4 52 (2H, br), 6 53 (2H, m), 6 81
(1H, m), 7 03 (1H, d), 7 97-8 21 (2H, m),
M8 m/z (TS") 433 (MH")

8y (CDCI,, 300 MHz) 1 50 (8H, br), 2 88
(3H, 8), 3 29 (2H, m), 3 43 (2H, m), 4 60
(2H, br), 8 81 (2H, m), 6 91 (1H, 8), 7 22
(1H,d), 804 (1H,d), 821 (1H, br)
78 Example : 8y (CDCl,, 400 MHz) 1 56 (9H, 9), 2 15

77 Example

42 (2H, m), 2 85-3 00 (7H, m), 4 60 (2H, brd),
6 78 (24, m), 8 87 (1H, 8), 7 12 (1H, d),

8 03 (1H, d), 8 10 (1H, 8), MS m/z (TS")
380 (MH")

ml) was added 8M methylamine in EtOH (88.5 ml, 692 mmol) A solution was given and
after stirring for a short time a precipitate was observed This was re-dissoived by the
addition of THF (100 mL), the soluton was cooled to 0°C and NaBH, (7 85 g, 208 mmol)
was then added The reaction was allowed to warm slowly to room temperature and
stmed overnight before the solvent was removed m vacuo The residue was taken up In
water (150 mL) and ether (150 mL), and 2M HC| was added cautiously untl pH 1 The
layers were separated and the aqueous layer was washed with ether (2x100 mL) The
combined organic extracts were dried and evaporated to gve {2-{3-methyl-4-
(methylsulfanyl)phenoxy}-5-nitrophenylimethanol (18 9 g, 89%) as a yellow solid, &,
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{CDCl,, 400 MHZ) 2 35 (3H, 8), 2 48 (3H, &), 4 80 (2H, 8), 6 79 (1H, d), 6 80 (1H, s), 6 91
(1H, d), 7 22 (1H, d), 8.07 (1H, dd), 8 41 (1H, d)

The aqueous layer from above was neutralised by pounng onto excess solid K,CO,. The
basic soluton was extracted with ether (2x100 mL) and these ether exiracts were dried
(MgSO,) and evaporated to give N-methyl-N-{2-{3-methyl-4-(methylsulfanyl)phenoxy}-5-
nitrobenzyf}Jamine (1.65 g, 7 5%) as an orange oll, MS m/z (ES‘) 318 (MH"

Methanesulfonyl chlonde (4 81 mL, 61 9 mmol) was added slowly to a solution of {2-[3-
methyl-4-(methylsulfanyl)phenoxy}-5-nitrophenyl}jmethanol (18 8 g, 81 & mmol) and Et,N
(9 5 mL, 68 2 mmol) in DCM (80 mL) The mbdure was stimed at room temperature for 3
h then poured into water and extracted with DCM (3 times). The combmed organic
extracts were dried (MgSO,) and evaporated to give a dark, viscous oll This oll was
taken up In DCM (50 mL) and 8M methylammne in EtOH (200 mL, 1 8 mol) was added
followed by Et,N (10 mL, 71 7 mmol) After stimng for 18 h the mixture was concentrated
in vacuo to give crude amins which was used without further purification

The crude amine from above was disscived in DCM (100 mL) at 0°C and Et;N (11 4 mL,

81 8 mmol) was added, followed by di-fart-butyl dicarbonate (15 0 g, 68 7 mmol) The
reaction was allowed to wam to room temperature and stired for 18 h before being
concentrated /n vacuo The residue was partiioned between EtOAc and water and the
aqueous {ayer was extractad with EtOAc (2 tmes) The combined organic layers were

dned (MgSO,) and evaporated The residue was punfied by column chromatography

(SIO,, 1* column - 3% MeOH in DCM, 2™ column EtOAc pentane 1 3) to give the titie
compound (14 2 g, 54%) as a yellow ofl, 3, (CDCl,, 400 MHz) 1 44 (8H, 8), 2 32 (3H, 5),

2 44 (3H, 8), 2 85 (3H, 8), 4 58 (2H, br), 8 75 (1H, d), 8 84 (2H, m), 7 17 (1H, d), 8 00 o
(1H, d), 8 18 (1H, br), MS m/z (TS*) 418 (MH").

Compounds of formula XVI shown in Table 26 were prepared according to Example 103
from the precursors mdicated
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Table 26
data

Preparation | Precursor

5, (CDCh,, 300 MHZ) 1 50 (9H, br), 2 80
(3H, br), 3 20 (2H, m), 2 37 (2H, m), 360
(2H, br), 4 40 (2H, s), 6 50-8 80 (5H, m),

7 05 (1H, d), MS m/ (ES*) 367 (MH")

8y (CDCly, 400 MHz) 1 42 (BH, 8), 2 05 (2H,
m), 2 80 (7H, m), 4 37 (2H, 8), 6 50-8 65
(3H, m), 8 68 (1H, &), 6 78 (1H, d), 7 08
(1H, d), MS m/z (TS") 368

B, (CDCh, 400 MHZ) 1 43 (9H, 8), 2 88 (3H,
br), 3 07 (2H, m), 3 59 (2H, br), 4 30 (2H,
8), 4.38 (2H, m), 6 32 (1H, 8), 6 40 (1H, d),
6 49-6 65 (2H, m), 8 75 (1H, d), 6 88 (1H,
d), MS m/z 403 (M

5, (CDCL, 300 Mrz) 1.47 (H, 8), 2.33 (3H,
8), 240 (3H, 8), 2 82 (3H, br), 3 60 (2H, 8),
4 35 (2H, s), 8 50-6 77 (4H, m), 8 80 (1H,
d). 7 16 (1H, d), MS m/ (TS*) 389 (MH")

81 Prep 78

82 Prep 76

" PO

REP Tl
tert- h 8

sulfonyl}amino
Me., ’“ ‘lj\o'ﬂu
°"€\\> \q\m

Methanesutfonyl chioride (4 18 mL, 53 7 mmol) was added dropwise to a solution of the
anihne of Preparation 83 (8 5 g, 24 5 mmol) and Et,N (7 5 mL, 53.8 mmof) in DCM (50
mL) at 0°C After shmng at 0°C for 30 min the reachon was allowed to warm to room
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the residue and the mbdure was stimed for 30 min The mocdture was extracted with

EtOAc and the organic iayer was washed with brine, dried (MgS0,) and evaporated to

give an oll Purificaton by column chromatography [SIO,, 87 5.2 50 25

(DCM/MeOH/880 NH,)] gave the product (9 0 g, 79%) as a brown foam, &, (CDCl,, 300

MH2) 1 43 (BH, brs), 2 35 (3H, 8), 2 42 (3M, s), 2 88 (3H, brs), 3 01 (3H, s), 4 46 (2H,

brs), 6 76 (2H, d+s), 8 83 (1H, d), 7 16 (1H, &), 7 20 (2H, brs), MS m/z (ES") 467 (MH")

Compounds of formula XVII shown in Table 27 were prepared according to Preparation

84 from the precursors indicated

2oL ™

Table 27

Preparation | Precursor

data

85 Prep 81

& (CDCl,, 400 MHz2) (rotamers) 1 44 and
1.48 (8H, 2xs), 2 10 (2H, quintet), 2 88 (7H,
m), 3.00 (3H, 8), 4 48 (2H, br), 6 23 (1H, br),
6.72 (1H, d), 8 81 (1H, 8), .83 (1H, d), 7 13
(3H, m), MS m/z (TS*) 347 (MH"-Boc)

86 Prep 80

Product used without purification

87 Prep 82

o o1

By (CDCly, 400 MHz) (rotamers) 1 40 and

1 44 (9H, 2x8), 2 B0 and 2 85 (3H, 2x8), 2 95
(3H, 8), 3 07 (2H, m), 4 38 (2H, m), 8 38 (1H,
8), 6 44 (1H, d), 6 B4 (1H, d), 6.82 (1H, d),

7 12 (2H, m), MS m/z (TS*) 498 (MNH,")
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M";a’" JI‘O‘Bu
o'y Me

Mel (1 07 mL, 17 2 mmol} was added dropwise to a mixture of the sulfonarmide of
Preparatron 84 (2 0 g, 4 3 mmol) and K,CO, (592 mg, 4 3 mmol) in CH,CN (10 mL)
under N,. The mixture was stimed for 18 h and then partrhioned between EtOAc (50 mL)
and 2M NaOH (50 mL) The organc layer was washed with bnine, dned (MgSOQO,) and
evaporated The reskiue was purfied by column chromatography [SIO,, 590 10 1
(DCM/MeOH/BB0 NH,)] to give the product (1 23 g, 80%) as a yellow oil, 5, (CDCl,, 300
MHz) 1 45 (BH, 8), 2 24 (3H, 8), 2 42 (3H, 8), 2 88 (3H, 8), 2 80 (3H, 8), 3 28 (3H, 8),

4 49 (2H, 9), 6 80 (3H, br), 7 18 (3H, m), MS m/z (TS*) 498 (MNH,")

PREPARATION 89
o 2 mi gth

lsu Ty
“";s\'" OBy
o°Y Me

2-Bromoethanol (1 34 mL, 18 9 mmol) was added to a muture of the sulfonamide of
Preparation 84 (2 0 g, 4 3 mmol) and K,CO, {2 805 g, 18 8 mmol) in CH,CN (10 mL)
under N, The mixture was heated at reflux for 16 h, cocled and then partiioned
between EtOAc (50 mL) and 2M NaOH (50 mL) The organic layer was washed with
brine, dried (MgSO,) and evaporated The residue was punfied by column
chromatography [Si1O,, 380 10 1 (DCM/MeOH/880 NH,)] to give the product (524 mg,
24%) as a pink foam, §,, (CDCL, 300 MHz) 1 42 (8H, s), 2 37 (3H, s), 2 43 (3H, 8), 2 B1
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(3H, s), 2 88 (3H, s), 3 68 (2H, brs), 3 79 (2H, d), 4 49 (2H, 8), 6 81 (3H, m), 7 19 (3H,
m), MS mv/z (TS*) 528 (MNH,"

PREPARATION 80
S5-Amino-2-(2,3-di I

s
J

Fe powder (830 mg, 18 7 mmol) was added to the nitro compound of Preparation 41
(740 mg, 2 38 mmol) in AcOH (5 mL) and water (1 mL) and the mixture was shrred at
room temperature for 16 h The solvent was removed i vacuo, the residue was taken up
in EtOAc (50 mL) and 10% aq K,CO, (50 mL) and fiitered through Arbocel® The
organic layer was separated and the aqueous layer was extractad with EtOAc (50 mL)
The combmed organic extracts were dried (MgSQ,) and evaporated to a brown foam
(670 mg, 99%) which was used without further punfication, 5,, (CDCl,, 400 MHz) 3 18
(2H, m), 4 36 (2H, m), 6 60-8 70 (2H, m), 6 70-6 80 (3H, m), 6 85 (1H, 8), MS m/z (TS")
302 (MNH,"

Compounds of formula Vb, 18 compounds of formula V where T 18 cyano, Rt ls
hydrogen and R® Is amino, shown In Table 28 were prepared according to Preparation
90 from the precursors Indicated.

HN CN

(V)
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Table 28

g

Preparation

"Precursor

data

91

Prep 35

8, (CDCl, 400 MHz) 2 40 (3H, 8), 6 62-
6 72 (2H, m), 8 80-8 80 (3H, m), 7 28 (1H,
d)

Prep 37

8, (COCh,, 300 MHZ) 2 47 (3H, 8), 3 83
{2H, br), B 83-8 B4 (4H, m), 7 01 (1H, 8),
7 18 (1H, d), MS m/z (TS") 308 (MNH,")

23

Prep 42

8y (CDCl,, 400 MH2) 2 30 (3H, &), 2 40
(3H, 5), 3 84 (2H, br), 6 77 (4H, m), 6 85
(1H, 8), 7 13 (3H, d), MS m/z (TS*) 288
(MNH,")

The titie compound was prepared from the nitro compound of Preparation 43 by the
method of Example 103, 8, (CDCL, 400 MHz) 2.27 (3H, &), 2 41 (3H, 8), 3 66 (2H, br),
6 62 (1H, d), 6 79 (2H, s), 6 82 (1H, &), 6 89 (1H, 8), 7 08 (1H, d), MS m/z (ES') 203

(MNa"), (ES’) 268 (M-H")

Compounds of formula Ve, 1 . compounds of formula V where T 18 cyano, R' is
hydrogen and R 18 -NHSO,Me, shown In Table 28 were prepared according to
Preparation 84 from the precursors indicated

O

(Ve)
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Table 29
data

Preparation | Precursor

95 Prep 90 &, (CDCh, 400 MHz) 2 98 (3H, 8), 3 10 (2H,
m), 4 36 (2H, m), 6 67 (1H, dd), 6 76 (1H,
8), 8 81 (1H, d), 7 33 (1H, dd), 7 48 (1H, 8),
MS m/z (TS") 380 (MNH,9)

8, (CDCl,, 300 MH2) 2.51 (3H, 8), 3 06 (3H,
8), 6 52 (1H, br), 6 82 (1H, d), 7 02 (1H,
dd), 7 14 (1H, d), 7 24 (1H, d), 7 41 (1H,
dd), 7 57 (1H, d), MS m/z (ES") 391 (MNa")
8, (CDCI,, 400 MHz) 2 43 (3H, 8), 3 02 (3h,
S), 8.41 (1H, brs), 8.72-8.85 (2H, m), 6 82
(1H, d), 7 28 (1H, 1), 7.38 (1H, d), 7 51 (1H,
s), MS m/z (ES") 351 (MH")

By (CDC},, 400 MHZ) 2 19 (3H, 8), 2 42 (3H,
8), 2 89 (3H, 8), 6 81 (1H, d), 6 88 (2H, m),
7 15 (1H, d), 7 33 (1H, d), 7 51 (1H, s), MS
m/z (TS") 368 (MNH,)

8 (CDCly, 400 MH2) 2 31 (3H, ), 2 43 (3H,
8), 3 02 (3H, &), 6 81 (1H, &), 8 72 (1H, dd),
8 83 (1H, d), 8 88 (1H, &), 7 17 (1H, d), 7.37
(1H, dd), 7 55 (1H, 8), MS m/z (TS*) 366
(MNH,")

97 Prep 91

g
TP

PREPARATION 100
n sulfa N-

-
Me

The title compound was prepared from the sulfonamide of Preparation 68 by the method
of Preparation 88, 5,, (CDCl,, 400 MHz) 2.31 (3H, 2), 2 44 (3H, &), 2 83 (3H, s), 3 27 (3H,
8),8 79 (1H, d), 6 88 (2H, m), 7 17 (1H, d), 7 44 (1H, dd), 7 58 (1H, d), MS m/z (ES")
385 (MNa")
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PREPA N
1,3-Dihydro-2-benzothiophen-5-o}
Preparstion of [4-{al 2-(h eth anol

Dimethy! 4-(allyloxy)phthalate [prepared according to Inouye, M, Tsuchlya, K, Kitao, T

Angew Chem 19892, 104, 188-200 (See aleo Angew Chem, Int Ed Engl, 1892, 204-
205)] (89 g, 38 mmol) was dissoived In THF (40 mL) and coocled to 0°C before the
dropwise addition of lithium aluminlum hydride (1M in THF, 77 mL, 77 mmol) over 10
min The mpdure was then allowed to stir at room temperature for 3 h before being
quenched cautiously by the additon of water (1 4 mL) followed by 2M NaOH (1 4 mL)

Excess MgSO, was then added followed by water until a granular precipitate formed (ca

5 mL) The mudure was then filtered and evaporated to a brown oil (7 1 g, ca. 85%). 'H
NMR showed the material to be of ca 85% purity it was used directly in the next stage
without further purification, 8, (CDCl,, 400 MHz2) 2 83 (1H, brs), 2.91 (1H, brs), 4 52 (2H,
m), 4 67 (4H, m), 5 26 (1H, dd), 5 38 (1H, dd), 5 97-6 09 (1H, m), 6 80 (1H, dd), 6 92
(1H, d), 7 22 (1H, d) )

i} Preparation al ne

Crude diol from stage (f) (35 g, 18 mmol) was dissolved in DCM (80 mL) and treated
with Et,N (10 mL, 72 mmol) and the solubon was cooled to 0°C Methanesulfony!
chioride (4 2 mL, 54 mmol) was added dropwise and the solution was stimed for 1 h
being allowed to reach room temperaturs The reaction was then quenched by the
addition of water followed by 2M HCI (50 mL) The DCM layer was separated and the
aqueous layer was re-extracted with DCM (50 mL) The combined organic fractions were
washed with water (50 mL), dned (MgSO,) and concentrated to a volume of ca 30 mL

Benzyltriethylammonium chionde (1 g) was added followed by a solution of sodium
sulfide (5 g, 91 mmol) m water (50 mL) The mixture was atirved rapidly under a nitrogen
atmoaphere for 15 h The organic layer was separated and the aqueous layer was re-
extracted with DCM (50 mL) The combined organic layers were dned (MgSO,) and
evaporated to a yellow ol Flash chromatography afforded two fractions, the first was
pure product and the second product contaminated with dimeric material Trituration of
the second fraction causad cryetalisaton of the dimeric material which was removed by
filtration The filtrate was combined with the first chromatography frachon to afford the
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desired product (800 mg, 23%), &, (CDCl,, 400 MHz) 4 18 (2H, &), 419 (2H, &), 448
(2H, m), 5 26 (1R, d), 5 37 (1H, d), 5 95-6 06 (1H, m), 8 74 (2H, m), 7 09 (1H, d)
on of 1,3-dhydro-2- jophe

The allyl ether from stage (If) (800 mg, 4 18 mmol) was disolved n THF (10 mL) and
treated with palladium tetrakis(tnphenylphosphine) (481 mg, 042 mmol) followed by
sodium borohydnde (644 mg, 256 mmol) The modure was then heated to 45 °C and
stimed at this temperature for 15 h After cooling to room temperature the THF was
evaporated and the residue partiioned between 2M NaOH solution (25 mL) and diethyl
ether (25 mL) The aqueous layer was separated and the organic layer re-extracted with
2M NaOH solution (25 mL) The combined aqueous layers were neutralised to pH 7-8
with concentrated hydrochloric acid and extracted with EtOAc (2 x 25 mL) The
combined organic extracts were dried (MgSO,) and evaporated to a clear oil of the ttle

phenol which soiidified upon standing (540 mg, 85%), 4 14 (2H, &), 4 17 (2H, &), 6 63-
8 68 (2H, m), 7 04 (1H, d)

Biological Activity
A number of compounds were tested for biologleal activity by their ability to inhibit the
uptake of serotonin by human serotonun transporters as follows

(0 CellCulture
Human embryonic kidney cells (HEK-283) etably transfected with either the
human serctonin transporter (WSERT), noradrenahne transporter (hNET) or
dopamine transporter (hDAT) were cultured under standard cell culture
techniques (celis were grown at 37°C and 5% CO, n DMEM-culture media
(supplemented with 10% dialysed foelal calf serum (FCS), 2mM Lglutamine and
250pg/mi gensticn)) Cells were harvested for the assay to yield a cell
suspension of 750,000 cells/ml

() In inhibttor
All test compounds were dissolved In 100% DMSO and diluted down in assay
buffer to give appropriates test concentrations Assays were carrled out in 98-well
fittar bottom plates Cells (7500 cells/assay well) were pre-incubated in standard
assay buffer containing either test compound, standard Inhibitor or compound
vehicle (1% DMSO) for 5 mmutes Reactions were started by addition of either
*H-Serotonin, *H-Noradrenaline or *H-Dopamine substrates All reactions were
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carried out at room temperature in a shaking incubator incubation imes were 5
minutes for the hSERT and hDAT assays and 15 minutes for the hNET assay
Reactions were terminated by removal of the reaction mixture using a vacuum
manifold followed by rapid washing with ice cold assay buffer The quantity of 2H-
substrats Incorporated into the celis was then quantfied

Assay plates werse dried in a microwave oven, scintillation flund added, and
radicachvity measured Patency of test compounds was quantified as ICy values
{concentration of test compound required to mhibit the specific uptake of
radiolabelled substrate into the cells by 50%)

Standard Assay Buffer Compoelon:
Trizma hydrochlonde (26mM)

NaCl (124mM)

KCI (4 SmM)

KHPO, (1 2mM)

MgCl, 8H,0 (1 3mM)

Ascorbic aad (1 136mM)

Giucose (5 55mM)

pH 7 40

CaCl; (2 8BmM)

Pargyline (100uM)

Note The pH of the buffer was adjusted to 7 40 with 1M NaOH before addition
of CaCl, and pargyline

Summary of Assay Parameters
hSERT [ hDAT hNET
Assay | Assay Assay
Cell concentration per 75,000 | 75,000 75,000
assay weli
Substrate Concentration | *H-5HT | *H-Dopamine oradrenaline
(50nM) | (200nM) (200nM)
incubation time (minutes) | § 5 15
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Compounds having a serotonin re-uptake inhibihon (SR} ICx, value of less than or equal
to 100nM inciude the title compounds of Examples 1-8, 8-23, 25, 26, 29-32, 34-36, 43,
45-49, 51, 56-102, 108-130

Compounds having an serctonin re-uptake inhibibon (SRI} iCy, value of less than or
equal to 100nM and which are more than 10-fold as potent in the inhibition of seratonin
re-upteke than In the mhibiion of dopamine re-uptake or noradrenaline re-upteke Include
the title compounds of Examples 1-8, 8-13, 16-19, 21, 22, 25, 26, 20-32, 34-38, 43, 45,
47-49, 51, 57-88, 90-102, 109-121, 123, 124, 127, 129

Compounds having an serotonin re-uptake inhibiion (SRI) ICy, value of leas than or
equal to 100nM and which are more than 100-fold as potent in the Inhibition of serotonin
re-uptake than in the inhibition of dopamine re-uptake or noradrenaline re-uptake inciude
the title compounds of Examples 1, 2, 4, 5, B, 12, 13, 16-19, 21, 22, 25, 28, 29-32, 34-
36, 43, 45, 48, 49, 58-80, 83-88, 90, 92-87, 88-102, 111-113, 115-118, 120, 123, 124,
127

Compounds having an serotonin re-uptaks inhibiton (SRI) ICy, vaiue of less than or
equal to S50nM and which are more than 100-fold as potent in the inhlblbon of serotonin
re-uptake than in the inhiblhon of dopamine re-uptake and noradrenaline re-uptake
include the titte compounds of Examples 1, 2, 4, 8, 12, 17, 18, 28, 26, 30, 36, 43, 45, 48,
40, 80-88, 88-75, 78, 79, 80, 92-84, 100, 102, 116, 118, 124

In particular, the titte compound of Example 16 had a serotonin re-uptake inhibition (SRI)
ICx of 4 7 NM; the tile compound of Example 29 had a serotonin re-uptake mhibition
(SRY) ICq of 2 O nM, and the title compound of Example 62 had a serotonin re-uptake
inhibrhon (SRI) ICg 0of 37 NM
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A compound of general formula (l), pharmaceutically acceptable salts, solvates
or polymorphs thereof;

nriR2

wherein,

R' and R?, which may be the same or different, are H, C,-C,alkyl or
(CH.)4(Cy-Cycycloalkyl) wherein d = 0, 1, 2 or 3, or R'and R? together with
the nitrogen to which they are attached form an azetidine nng,

Z or Y Is -SR?® and the other Z or Y is halogen or -R* wherein R? Is independently
C,-C, alkyl optionally substituted with fluonne, except that R® 18 not CF,;

or Z and Y are hinked so that, together with the interconnecting atoms, Z and Y
form a fused 5 to 7-membered carbocyclic or heterocyclic nng which may
be saturated, unsaturated or aromatic, and wherein when Z and Y form a
heterocyclic nng, in addition to carbon atoms, the linkage containg one or
two hetercatoms independently selected from oxygen, sulfur and nitrogen,
with the proviso that when R® 18 fluorine and R? 1e methyl then the fused
nng s hot 1,3-dioxalane and Z and Y together do not form a fused phenyl
nng;

R* and R®, which may be the same or different, are

A-X, wherein A = -CH=CH- or -(CH,),- where p I8 0, 1 or 2, X s hydrogen, F, Cl,
Br, 1, CONR’R’, SO,NR'"R’, SO,NHC(=0)R®, OH, C,_alkoxy, NR*SO,R",
NO,, NR'R", CN, CO,R", CHO, SR, S(O)R® or SO,R™; R®, R, R' and
R* which may be the same or different, are hydrogen or C, salkyl
optonally substituted Independently by one or more R'2, R*is C,, alkyl
optionally substituted independently by one or more R'% R is hydrogen,
C..¢ alkyl optionally substituted mdependently by one or more R'2, C(O)R®,
CO,R?, C(O)NHR® or SO,NR'R’, R™ 18 F, OH, CO,H, C,cycloalkyl, NH,,
CONH,, C, alkoxy, C, alkoxycarbonyl or a 5- or 6-membered heterocyclic
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nng containing 1, 2 or 3 heteroatoms selectad from N, S and O optionally
substtuted independently by one or more R'?, or R® and R’, together with
the nrdrogen to which they are attachad, form a 4-, 5- or 8-membered
heterocyclic nng optionally subatiutad indepandently by one or more R*,
or

5- or 6-membered heterocyclic nng containing 1, 2 or 3 heteroatoms selected
from N, S and O, optionally substituted independantly by one or more R'™;

wheremn R* Is hydroxy, C,-C,alkoxy, F, C,-C.alkyl, haloalkyl, haloalkoxy, -NH,,
=NH(C,-Coalkyl) or -N(C,-Cealkyl),

A compound according to claim 1, pharmaceutically acceptable saits, solvates or
polymorphs thereof, wherem R and R2, which may be the same or different, are
hydrogen or C,-Cyalkyl

A compound according to claims 1 or 2, pharmaceutically acceptable salts,

solvates or polymorphs thereof, wherein when Z or Y Is -SR?, R® 1s methyl or
ethyl. -

A compound according to claims 1 or 2, pharmaceutically acceptable saits,
solvates or polymorphs thereof, wherain when Z and Y are Inked to form a fused
nng, the ring is a heterocydic nng

A compound according to claim 4, pharmaceuhcally acceptabie salts, solvates or
polymorphs thereof, wherein in addihon to carbon atoms, the inkage contains
one or iwo sulfur atoms

A compound according to any preceding claim, pharmacettically acceptable
salts, solvates or polymorphs thereof, wheremn R® and R’, which may be the same
or different, are hydrogen, C,-C,alkyl optionally substituted by hydroxy, ~CONH,
or C,~-C,alkoxy

A compound according to any praceding clalm, pharmaceutically acceptable

salts, solvates or polymorphs thereof, wherein R* s hydrogen, hydroxyethyl or
methyl.
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A compound according to any preceding claim, pharmaceutically acceptable
salts, solvates or polymorphs thereof, wherein R® Is methyl, ethyl, isopropyl,

influoromethyl or methoxyethyl

A compound according to any preceding claim, pharmaceutically acceptable
salts, solvates or polymorphs thereof, wherem pis 1 or 0

A compound according to any preceding claim, pharmaceutically acceptable

salts, solvates or polymorphs thereof, wherein R* and R®, which may be the

same or different, are

«(CH,),-X, where p 18 0, 1 or 2, X is hydrogen, hydroxy, CONR®R’, SO,NR'R’,
NRISO,R®, SR™, SOR" or SO,R" wherein R®, R’, R®, R* and R" are as
defined in claim 1, or

a 5- or 8-membered heterocyciic nng containing 1, 2 or 3 heteroatoms selected
fromN,Sand O

A compound according to any preceding claim, pharmaceutically acceptable

salts, solvates or polymorphs thareof, wharein R* and R®, wiuch may be the

same or different, are

<CH,),-X, where p 18 0 or 1, X 18 hydrogen, hydroxy, CONR®*R’, SO.NR°R” or
NRSO,R™ wherein R* and R’, which may be the same or different, are
hydrogen or C,-C,alkyl ophonally subetituted by hydroxy, -CONH, or C;-
C,alkoxy (preferably methoxy), R* Is hydrogen, hydroxyethyi or methyl, or

R® 18 methyl, ethyl, 1sopropyl, tnfluoromethyl or methoxyethyl, or
tnazolyl, smidazolyl or pyrazolyl

A compound according to any preceding claim, pharmaceutically acceptable
salts, solvates or polymorphe thereof, wherein R* and R* are not both hydrogen

A compound according to any preceding clalm, pharmaceutically acceptable
salts, solvates or polymorphs thereof, wherein R* 18 hydrogen

A compounx] according to claim 1, pharmaceutically acceptable salts, solvates or
polymorphs thereof, selectad from the group.
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4-(2,3-dihydro-1-benzothien-5-yloxy)-3-[(methylamino)methyl}-
benzenesutfonamide (Example 2),

3{(dimethylamino)methyl}-4-{3-methyl-4-(methylsulfanyl)phencxy}-
benzenesulfonamide (Example 12),

4-(2,3-dlhydro-1-benzothien-5-yloxy)-3-[(dimethylamino)methyi}-
benzenesulfonamide (Example 18),
4-{3-chloro-4-{methyisulfanyl)phenoxy}-3-{(dimethylamino)methyi}-
benzenesuifonamide (Example 17),
3{(dimethylamino)methyl]-4-]3-flucro-4-{methylsulfanyl)phenoxy}-
bernzenesulfonamide (Exampie 18),
N,N-dmethyl-N-[2-(8-quinolinyloxy)benzyllamine (Example 28);
3-{(methylamino)methyl}-4-{6-quinofinyloxy)benzenssulfonamide (Example 35),
4-(2, 3-dhydro-1-benzothien-5-yloxy)-3-[(methylamino)methylbenzamide
(Example 60),
4-(2,3-dihydro-1-benzothien-5-yloxy)-N-methyl-3-[(methylammo)methyl}-
benzamide (Exampie 82),

N-{3-[(methylamino)methyl}-4-[3-methyl-<4-
(methyisuifanyl)phenoxy]benzyljmethanesulfonamide (Example 75),
3-{(methylamino)methyl}-4-{3-methyl-4-(methylsulfanyl)phencxylbenzamide
(Example 78),
4~(2,3-dihydro-1,4-benzoxathlin-7-yloxy)-3-{(dimethylamino)methylbenzamide
(Example 88),
{3{{dimethylamino)methyi}-4-{3-fluoro-4-{methyisuifanyl)phenoxylphenyi}-
methanol (Exampie 90),
3{(dimethylamino)methyi}-4-(8-quinclinyloxy)benzamide (Example 100),

3 (methylamino)methyl]-4-(8-quinolinyloxy)besnzamide (Exampie 102),
N-methyl-N-{3-{(methylamino)methyi]-4-{3-methyl-4-(methylsulfanyl)phenoxy}-
phenyi}methanesulfonamide (Example 116) and

N-{4-(2,3-dlhydro-1,4-benzoxathlin-7-yloxy)-3-{(dimethylarmno)methylphenyl}-
methanesulfonamide (Exampie 124)

A compound as defined in any preceding clam, pharmaceutically acceptable
salts, solvates or polymorphs thereof, for use as a pharmaceutical



10

156

20

26

30

WO 02/18333

16

17

18

19

20

21

PCT/IB01/01521 ?3
101 M

A pharmaceutical formulation containing a compound as defined in any one of
A

clams 1 to 14, or pharmaceuhcally acceptable salts, solvates or polymorphs

thereof, and a pharmacetrcally acceptable adjuvant, diluent or camner

The use of a compound as defined In any of claims 1 to 14, pharmaceutically
acceptable salts, solvates or polymorphs thereof, in the manufacture of a
medicament for the treatment or prevention of a disorder in which the regulaton
of monoamine transporter function Is implicated.

The use according to clam 17 wheren the disorder is depression, attenhon
deficlt hyperachvity disorder, obsessive-compulsive disorder, post-iraumatic
stress disorder, substance abuse disorders or sexual dysfunction

The use according to ciaim 18 wherein the disorder 1 premature gjaculation

A method of treatment or prevention of a disorder in which the regulation of
monoamine transporter function 18 implicated, compnsing the administration of an
effective amount of a compound as defined in any one of claims 1 to 14,

pharmaceutically acceptable aalts, solvates or polymorphs thereof, to a patient in
need of such treatment or prevention

A method of treatment or prevention of premature ejaculation, compnsing the
adminietrabon of an effective amount of a compound as defined in any one of
claima 1 to 14, pharmacautically acceptable salts, solvates or polymorphs
thereof, to a pabent in need of such treatment or prevention

A method of increasing ejaculatory latency which compnses the admimstraton of
an effective amount of 3 compound as defined in any one of claims 1 to 14,
pharmaceutically acceptable saits, solvates or polymorphs therecf, to a male
deamnng increasaed ejaculatory latancy

A process for the preparation of a compound of general formula (J),
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wherein R', R?, R, R%, X and Z are as defined in any one of clams 1 to 14
comprising reacting a compound of general formula la
12
NR

under surtable reaction conditions to form the compound of formula |, whersin the

sultable reachon conditions are

4] where RYR® are halogen, by reaction of (la) with a suitable halogenating
agent In an inert solvent which does not adversely affect the reaction,

m where RYR® are -NO,, by reachon of (la) with a suftable nitrating agent in
an inert solvent which does not adversely affect the reaction at, or below,
room temperature, or

i) where RY/R® is -SO,NR'R’ by reaction of an mmtermediate sulfonyl chioride
with the requisite amine of formuta HNR®R? in a suitable soivent.

24 A process according to claim 23 for preparing a compound of formula (Iq),1e a
compound of formuia | where R is -SO,NR°R’ and R* 18 hydrogen,
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o)
compnsing

a) reaching a compound of formula la, optionally in a sultable solvent, with

chlorosulfonic acld to give a compound of formula XVIll
1p2

F 4

5 v
followed by

b) reachng with HNR®R! to give the compound of formula (Iq)

25 A process according to claim 24 wherein the compound of formula XVIII Is
10 generated in situ and reacted with HNR*R? without solation

28 A process accarding to any one of claims 23 to 25 which further compnses the
step of preparing compounds of formula (la), by reacting compounds of formula
(lia)
16
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(lia)
with a compound of formula HNR'R?, or with a suttable salt form thereof, together
with a hydnde reducing agent in a suitable solvent, to form the compound of

formula (1a)
b
27 An intermadiate compound of formula (lla) or (XVII1) as defined in claims 23 to
26
28 A process for prepanng a compound of formula |
10
NR1R2
RO
0

G

O

wherein R, R?, R, R%, X and Z are as defined in any one of clamas 1 to 14,
comprising reacting compounds of formula Il

rE /

O

15 an
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with a compound of formula HNR'R? or with a sultable salt form themoftogethop)/

with a hydnde reducing agent in a suitable solvent.

A process according to claim 28 which further compnses coupling under surtable
reachon condiions a compound of formula i,
0

R3 /

((1])
wheramn L 1= a surtable leaving group such as halogen or a sulfonate ester such

as influocromethanesulfonats or methanesulfonate, with a compound of formula
v

to give the compound of formula I
An Intermediate compound of formula || as defined In claim 28

A compound of general formula (I), or pharmaceutically acceptable salts,
solvates or polymorphs thereof, wharein R', R? , Y and Z are as defined in claim

1, and R* and R, which may be the same or different, are -(CH,),-A", wherein p 18
0, 1 or 2 and A’ 18 a polar group

A compound according to claim 23, wharein the polar group has a 8-value more
negative than -0 1
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Denv xihencilamina co SSRHi

Esta invencién se refiere a nuevos compuestos de éter difenfiico que inhiben
la reabsorcién de monoaminas En particular, los compuestos de |a prasente invencién
presentan actividad como inhibidores selectivos de la reabsorcién de serotonina (SSRI,
del Inglés selective serotomin re-uptake nhibitors) y tienen utihdad, por tanto, en
diversas édreas terapsuticas Mdés notablements, los compuestos de la presente
invencién son (tiles en el tratamiento o prevencién de diversos trastomos, incluidos
aquelios en los que estd impiicada la regulacién de ia funcién de los transportadores
de monoaminas, tales como depresién, trastorno de hiperactividad con déficit de
atencidn, trastorno obsesivo compulsivo, trastomo de estrés post-traumdtico,
trastornos de abuso de sustancias y disfuncién sexual, incluida eyaculacién precoz,
y a8 las formulaciones farmacéuticas que contienen tales compuastos.

De acuerdo con un primer aspecto, la invencién proporciona un compuesto

de férmuia general {I), sus sales, solvatos o polimorfos farmacéuticaments aceptables*

NRIRZ

M

en la que

R1 Y Rz, que pueden ser iguales o diferentaes, son H, alguilo C¢-Cg o {CHjpl4
(cicloalquilo C3-Cg), dondedes 0, 1,26 3, 0 Rt y p2 junto con el nitrégeno
al que estén umdos forman un anillo de azetidina,

unode Z o Y es -SR3 y el otrode Z o Y es halégeno o -R3, donde R3 es independien-
temente alquilo C4-C4 opcionalmente sustituido con fldor, excepto que Rr3
no es CF3,

o Z o Y estén unidos de manera que, junto con los 4tomos de interconexién, Ze Y
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forman un anillo carbocichico o heterociclico de 5 a 7 miembros, condensado,
que puede ser saturado, insaturado o aromético, y donde, cuando Ze Y
forman un anillo heterociclico, ademés de &tomos de carbono, el enlace
contiene uno o dos heterodtomos seleccionados independientemente entre
oxigeno, azufre y nitrégeno, con la condicién de que cuando I=|5 es fldory R2
es metilo, entonces el anillo condensado no es 1,3-dioxolano, y Z 8 Y juntos
no forman un anillo de fenilo condensado,
R4 Y Rs, que pueden ser iguales o diferentes, son
A-X, donde A es -CH=CH- 0 -{(CH Z)p" dondepes 0, 16 2, X es hidrégeno,
F, CI, Br, I, CONR®R?, S0,NRBR?, S0,NHC(=0)RS, OH, alcoxi
C1.4. NRBSO.R?, NO,, NRER'1, cN, co,R10, cHo, sR10,
sioR? ¢ soza1°, RS, r7, RS Y R10, que pueden ser iguales o
diferentes, son hidrégeno o alquilo C4_g opctonaimente sustituido
independientements con uno o mMés Rl 2, R? es alquilo C4_g
opcionalmente sustituido independientemente con uno ¢ més R 2,
R11 es hidrégeno, alquilo C4_g opcionalmente sustituido indepen-
dientementa con uno o més R12, C(O)RS, cozn9, C(OINHR® &
SO,NRER?, R12 s F (preferiblemente hasta 3), OH, COgH,
cicloalquiio C3_6, NHo, CONHg, alcoxi C1.g- alcoxi C4_g-carbonilo
o un anillo heterociclico de 5 6 8 miembros que contiene 1, 26 3
heteroatomos seleccionados entre N, S y O, opcionaimente
sustituido indepsndientemente con uno o méas FI13, o R® Y H7.
junto con el nitr6geno al que estdn unidos, forman un anillo
heterociclico de 4, 5 6 6 miembros opcionalmente sustituido
independientemente con uno 0 més R13, o
un anillo heterocichco de b 6 6 miembros que contiene 1, 2 6 3 heteroato-
mos seleccionados entre N, S y O, opcionalmente sustituido
independientemente con uno o més R 3:
donde R13 gg hidroxi, alcoxi C4-C4, F, alquilo C4-Cg. haloalquilo,
haloalcoxi, -NH,, -NH{alquilo C4-Cg) o -N{alquilo C4-Cg),
Salvo indicacién en contrario, cuaiquier grupo alquilo puede ser lineal o
ramificado y tiene de 1 a 8 §tomos de carbono, prefenblements de 1 a 4 y particular-
mente de 1 a 3 4tomos de carbono

Salvo indicacién en contrario, cualquier grupo carbociclilo contiene 3 a 8
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dtomos en el anillo, y puede ser saturado, insaturado o aromético. Los grupos
carboclchcos saturados preferidos son ciclopropilo, ciclopentilo o ciclohexilo Los
grupos carbocichlo insaturados preferidos contienen hasta 3 dobles enlaces Un grupo
carbociclilo aromético preferido es fenilo. El término carbociclico deberé construirse
similarmente Ademds, al término carbocichlo incluye cualquier combinacién
condensada de grupos carbociclilo, por ejemplo naftilo, fenantrilo, indamio e indenulo.

Salvo indicacién en contrano, cualquier grupo heterociclilo contiene b a 7
aAtomos en el anillo y hasta 4 de los mismos pueden ser heterodtomos tales como
nitrégeno, oxigeno y azufre, y pueden ser saturados, insaturados o arométicos
Ejemplos de grupos heterociclilo son furilo, ttemilo, pirrolilo, pirrohinilo, pirrohdinilo,
imidazolilo, dioxolanilo, oxazolllo, tiazollo, imidazolilo, imidazolinilo, imidazolidinilo,
pirazohio, pirazolinilo, pirazolidinilo, 1soxazolilo, 1sotiazollo, oxadiazolilo, tnazolilo,
tiadiazohlo, piranilo, pindilo, pipendinilo, dioxanilo, morfolino, dittamlo, tiomorfolino,
pindazinilo, pinmidinilo, pirazinilo, piperazinilo, sulfolanilo, tetrazolilo, tnazinilo,
azepinilo, oxazepinilo, tiazepimiio, diazepinilo y tiazolinllo Ademéds, el término
heterociclilo incluye grupos heterociclio condensados, por ejemplo bencimidazolilo,
benzoxazollo, midazopindinilo, benzoxazinilo, benzotiazinllo, oxazolopindinilo,
benzofuranilo, quinolinilo, quinazolinilo, quinoxalinilo, dihidroquinazoiinilo, benzotiazoli-
lo, ftalimido, benzofuranilo, benzodiazepinilo, indolilo e isoindollo. El término
heterociclico deberé construirse de manera similar

Halo significa fitor, cloro, bromo o yodo

Prefenblemente, R1 Y Hz, que pueden ser iguales o diferentes, son hidrégeno
o alquilo C4-Cg. Més preferiblemente hidrégeno o metilo

CuandoZo Y es -SR3, A3 es preferiblemente metilo o etilo

Cuando Z e Y forman un anilio condensado, el anillo es prefenblemente un
anillo heterociclico Més preferiblemente, el enlace contiene uno o dos &tomos de
azufre

Preferiblemente, R4 Y RP® no son ambos hidrégeno

Prefanblemente, R4 Y Rs, que pueden ser iguales o diferentes, son
-(CHz)p-x, donde p es O, 1 6 2 (prefenblemente 0 6 1), X as hidrégeno, hidroxi,

coNrBR’, so,NRBR7, NRBSO,R®, SR10, SOR? 6 S0,R 10, donde RE, R7,

Ha. R9 '} R10 son como se han definido en el primer aspecto, o
un anillo heterociclico da 5 6 6 miembros que contiene 1, 2 6 3 heterodtomos

seleccionados entre N, S y O (prefenblemente oxadiazolilo, triazolilo,
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imidazolilo, oxazolilo, pirazohio, pindinilo o pinmidinilo)

Més preferiblemente, ad Yy R5, que pueden ser iguales o diferentes, son.
-[CHg)gX, donde p es 0 6 1, X es hidrégeno, hidroxi, CONRER7, SO,NRER7 6

NH8502R9, donde R® Yy R’, que pueden ser iguales o diferentes, son

hidrégeno o alquiio C4-C4 opcionalmente sustituido con hidroxi, -CONH, 0

aicoxi C4-C4 (preferiblemente metoxi), RBes hidrégeno, hidroxietilo o metilo,

o RY es metilo, etilo, i1sopropilo, trifluorometilo o metoxietilo, o
tnazolilo, imidazolilo o pirazolilo

Maés preferiblemente aun, R? es hudrégeno.

Prefenblemente, ré Y R7, qua puaden ser iguales o diferentes, son
hidrégeno, alquilo C1-Cq opcionalmente sustituido con hidroxi, -CONH3 o alcoxi Cq-
C3 (prefenblemente metox)) Més preferiblements, RS Y H7, que pueden ser iguales
o diferentes, son hidrégeno o metilo, més prefenblemente alin hidrégeno

Cuando estd presente, R12 o8 preferiblemente oxadiazolilo, tnazolilo,
imidazolilo, oxazolilo, pirazolilo, pindinilo o pinmidinilo, Més preferiblemente triazolilo,
imidazolilo o pirazolifo

En el caso en que ré y H7, junto con el nitrégeno al que estén unidos,
forman un anillo heterocichco, los anillos prefendos son anillos de pirrolidina o
piperidina, cada uno de los cuales pueda estar sustituido con OH 6 CONH4 ¢ un anillo
de morfolina que pueds estar sustituido con CONH,

Preferiblements, A1 es hidrégeno o alquio C4_g

Preferiblemente, R® es hidrégeno, hidroxietilo o metilo Més preferiblemente
hidrégeno

Preferiblementa, R es metilo, aetilo, isopropilo, trifluorometilo o metoxietilo
Més preferiblemente metilo o etilo (prefanblemente metilo)

Preferiblemente, R10 es metilo o atilo

Prefenblemente, p es 1 6 O, més preferiblemente O

Prefenblemente
Rl y Rz, que pueden ser iguales o diferantes, son hidrégeno o metilo;
cuando esté presente, Rr3 8s metilo o etilo; 0 Z @ Y estdn unidos de modo que, junto

con los 4tomos de interconexién, Z e Y forman un anllo carbociclico o

heterociclico de § a 7 miembros, condensado, que puede ser saturado,

insaturado o aromético, y donde cuando Z e Y forman un anillo heterociclico,
ademaés de atomos de carbono, el sanlace contiene uno o dos heterodtomos
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seleccionados independientemente entra oxigsno, azufre y nitrégeno, y

R4 Yy R5, que pueden ser iguales o diferentes, son

-(cuz)p-x, donde p es O 6 1, X es hidrégeno, hidroxi, CONR6R7, 502N36R7.
NR8502H9, SH1°, SOR? ¢ SOZR10 y donde r6 y R7, que pueden ser
iguales o diferentes, son hidrégeno, alquilo C4-C4 opcionalmente sustituido
con hidroxi, -CONH, o alcoxi C4-C3 {prefenblemente metoxi), o R6 y H7.
junto con el nitrégeno al que estin unidos, pueden formar un anillo de
morfolina, pirrolidina o piperidina, cada uno de los cuales puede estar
sustitudo con OH ¢ CONH,, RS es hidrégeno, hidroxietilo o metilo
{preferiblemente hidrégeno), RY es metilo, etilo, isopropilo, tnfluorometilo o
metaxiatilo, y R10 ¢ metilo o atilo; o

un grupo oxadiazolilo, tnazolio, imidazolilo, oxazolilo, pirazolilo, pindinmilo o pnmidintlo
Més preferiblemente

R1 Y Hz, que pueden ser iguales o diferentes, son hidrégeno © metilo,

cuando asté presente, R es metilo o etilo, 0 Z @ Y estdn unidos de modo que, junto
con los &tomos de interconexién, Z e Y forman un anille heteroclclico
condensado de 5 a 7 miembros que contiens 1 6 2 4&tomos de azufre, y

[ y R5, que pueden ser iguales o diferantes, son

~(CH2)y-X, donde p es O 6 1, X es hidrégeno, hidroxi, cONRSR?, SOZNRGH-’o
NR3502R9, donde RS Yy H7. que pueden ser iguales o diferentes, son
hidrégeno, alquilo C4-C3 opcionalmente sustituido con hidroxi, -CONH, o
alcox: C1 -Ca {prefeniblemente metox), RBes hidrégeno, hidroxietiio o metilo;
RY es metilo, etilo, i1sopropilo, trnifluorometilo o metoxietilo, o

tnazolilo, imidazollo o pirazolilo
Més preferiblemente atin

R1 Y Hz, que puaden ser iguales o diferentes, son hidrégeno o metilo;

cuando estd presents, RJ es metilo o etilo, 0 Z e Y estén unidos de modo que, junto
con logs &omos de interconexién, Z e Y forman un aniilo heteroclclico
saturado de 5 a 7 miembros, condensado, que contiene 1 6 2 4tomos de
azufre,

R? as hidrégeno, y

RO as

-(Cszp-x, donde p es O 6 1, X es hidrdgeno, hidroxi, CONRBR-’, SOZNR6R70
NRBSOZRQ. donde R6 Vi R7. que puseden ser iguaies o diferentes, son
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hidrégeno, alquilo C41-C3 opcionalmente sustrtuido con hidroxi, -CONH5 o

alcoxi C4-C4 (preferiblemente metox), RBas hidrégeno, hidroxietilo o metilo,

R9 es metilo, etilo, 1sopropilo, trifluorometiio o0 metoxietilo; o
trniazohlo, imidazohio o pirazolilo

Més prefenblemente aun, R Y R® no son ambos hidrégeno

Compuestos preferidos son

4-(2,3-dilidro-1-benzotien-5-lloxi}-3-[{metilamino)metil]bencenosulfonamida
{(Ejemplo 2),

3-[{dimetilamino)metii]-4-[3-metil-4-{menisulfanil}fenoxi]bencenosulfonamida
{Eyemplo 12),

4-(2,3-dihidro-1-benzotien-6-iloxi)-3-[(dimetilamino}metillbencenosulfonamida
(Ejemplo 186),

4-[3-cloro-4-(metilsulfanil)fanoxi]-3-[(dimetilamino}metillbencenosulfonamida
(Ejemplo 17),

3-[{dimetilamino)metil}-4-[3-fluoro-4-{metisulfanil}fenoxilbencenosulfonamida
{Ejamplo 18),

N, N-dimetil-N-[2-{8-quinoliniloxi)bencillamina {Ejemplo 29}

3-[{metiiamino)metiil-4-(68-guinoliniloxi)bencenosulfonamida {Ejemplo 35),

4-{2,3-dihidro-1-benzotien-5-lloxi}-3-[(metilamino)metillbenzamida {Ejemplo
60),

4-(2,3-dihidro-1-benzotien-5-iloxi)-N-metil-3-[(metilammo)meti]benzamida
(Ejemplo 62),

N-{3-[(metilamino)maetil]-4-[3-metil-4-(metilsulfanil}fenoxi]bencil}metano-
sulfonamida (Ejemplo 75),

3-[(metiiamino)metil]-4-[3-metil-4-{metilsuifanil)fenoxilbenzamida {Ejemplo
79},

4-(2,3-dihidro-1,4-benzoxatin-7-iloxi)-3-[{dimetilamino)metil]benzamida
{Ejeamplo 88);

{3-[{dimetilamino)metil}-4-[3-fluoro-4-{metilsulfanil)fenoxilfenil}metanol
{(Ejemplo 90),

3-[(dimetilamino}metill-4-(6-quineliniloxilbenzamida {(Ejemplo 100),

3-[(metilamino)metil]-4-{6-quinoliniloxi)benzamida (Ejemplo 102),

N-metil-N-{3-[(metilamino)metil]-4-[3-metil-4-{(metilsulfanil}fenoxi]feni}-
metanosulfonamida (Ejemplo 118); y
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N-{4-(2,3-didro-1,4-benzoxatin-7-loxi}-3-{{dimetilamino)metillfenii}metano-

-7-

sulfonamida (Ejemplo 124)

De acuerdo con un segundo aspscto, ia invencién proporciona un compuesto
de férmula (I} o {(XIX)

NRIR2

O

) z

y sus sales o solvatos farmacéuticamente aceptables, en las que {en este aspecto)

R1 y Rz, representan independientements, H, alquilo C4-Cq 0 {CH5)4-(cicloalquilo C3-
Cgl. dondedes O, 1, 2 6 3, o donde NH1R2, cuando se toman juntos, representan
un anillo de 4 miembros en sl que r? Y R2 Juntos representan alquilo C3, Z e Y
representan ambos independientemente -SR3 donde, cuando Z es SR3, entonces Y
as hal6geno, -OR®, -R® o -SRY, o cuando Y es -SR3, entonces Z es halégeno, -OR?,
R20-SR%, y Rr3 vy R® representan independientementa alquilo C4-C4 (opcionaimente
sustituido con dtomos de fllor, p e , -CF3), 0Z 8 Y, cuando se toman juntos, pueden
reprasentar un anillo condensando de 5 a 7 miembros como se ilustra por Ja férmula
general XIX, donde dicho anillo de 5 @ 7 miembros puede ser saturado, insaturado o
aromético, y donde dicho anillo de 5 a 7 miembros puede contener opcionalmente uno
o més heterodtomos P y Q, donde P y Q pueden ser independientementa O, SO N, y
donde E, F 6 G representan independientemente CH o CH,, y donde k y p pueden ser
independientemente 0, 1,26 3, ymes 1,263,y
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R4 Y R6 representan independientemente A-X, donde A es -(CHj),-, donde n

representa 0, 1 é 2 y donde X representa H, F, Cl, Br, |, cONROR’ o SOzNRBR-’, OH,
NRBsO,R®, NO,, NRER11, CN, CO,R10, CHO, 510}, R1C, donde mes 0, 16 2y
donde Re. R7. RS y r10 representan indspendientemente H o alquilo C4_g, donde Rr?
representa siquilo Cq_g, p11 representa H, alquilo C4_g, CIO)RB, COZRQ, CIOINHRB
6 SOZNRGR6 y donde dicho grupo alquilo C1_g esté opcionalmente sustituido con uno
o més grupos seleccionados entre OH, CO4H, cicloalquilo C3_g, NHo, CONH,, alcoxi
C4.g- alcoxi C4_g-carbonilo y un anillo heterociclico de 5 6 6 miembros que contiene
1, 2 6 3 heterodtomos seleccionados entra N, S y O, o con la condicién de que
cuando P=Q= oxigeno, entonces tanto k como p son distintos de cero; con la
condictén de que Z e Y juntos no formen un anillo de femlo condensado, R* o RS
pueden ser representativos de un snillo heterociclico de 5 6 6 miembros que contiens
1, 2 4 3 heterodtomos seleccionados entre N, S y O, y ademés, Rré Y R7, junto con
el 4&tomo de N al que estédn unidos, pusden representar un anillo heterociclico de 5 6
6 miembros que puede estar opcionalmente sustituido, y sus sales o solvatos
farmacéuticemente aceptables con la condicién de que tanto R4 como R® no sean H

Para evitar dudas, salvo indicacién en contrario, el término sustrtuido significa
sustrituido con uno o més grupos definidos. En caso de que los grupos puedan
selaccionarse entre cierto nimero de grupos aeitemativos, los grupos seleccionados
pueden ser iguales o diferentes

Para evitar dudas, el término independientemente significa que cuando se
selecciona m4s de un sustituyente entre cierto nimero de posibles sustituyentes, esos
sustituyentes pueden ser iguales o diferantas

De acuerdo con un tercer aspecto, la invencién proporciona un compuesto
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de férmula general | y sus sales farmacéuticamente aceptables, en la que Rl . Rz. H3.
Z e Y son como se han defimido en el primer aspecto, y R y RE, que pueden ser
iguales o diferentes, son -lCHzlp-A', dondepes O, 146 2y A’ es un grupo polar En
este aspecto, los grupos polares se pueden definir como aquellos que tienen un valor
m negativo (véase C Hansch y A Leo, "Substituent Constants for Correlation Analysis
tn Chemistry and Biology”, Wiley, Nueva York, 1979) En este sistema, H tiene un
valor 1 de 0,00, -OCH3 tiene un valor 1 de -0,02, y -SO,NH4 tiene un valor 11 de
-1,82, por ejemplo {véase la Tabla VI-I, "Waell-Characterized Aromatic Substituents”,
pdg 49, 1d] Los grupos polares méas preferidos tienen un valor 1 mas negativo. asl,
los grupos prefenidos tienen valores 1 de valor més negativo que -0,1, més
prafanblemente un valor més negativo que -0,5, y lo méis preferiblemente un valor
mas negativo que -1,0 Incluso cuando p es distinto de cero en la defimicién anterior,
la definicién de A' estd basads en la antenor referencia como si p fuera cero

Salvo indicacién en contrario, los compuestos dsl primero, segundo y tercer
aspectos se definen aqul en lo sucesivo como compuestos de la invencién

Los compuestos de la invencién tienen la ventaja de que son inhibidores
selactivos de la reabsorcién de serotonina (SRI) (y también es probable que tengan
menos efectos secundanos), tienen un rapido comienzo de accién (lo que los hace
adecuados para ia administracién poco antes de requenr un efecto), tisnen potencia
deseable y propiedades asociadas Se prefieren los compuestos que inhiben
selactivamaente la reabsorcién de serotonina, paro na noradrenalina o dopamina.

Se ha encontrado que los compuestos de férmula | que poseen estas
propiadades tienen un grupo relativamente polar en R4/RS.

Las sales farmacéutica o vetennanamente aceptables de los compuestos ds
la invencién que contienen un centro bésico son, por ejemplo, sales de adicién de
dcido no téxicas formadas con &cidos inorgdnicos tales como écido clorhidnco,
bromhlidrico, yodhidnco, sulfinco y fosfénco, con dcidos carboxflicos o con dcidos
organosulfénicos Ejemplos incluyen las sales de HCI, HBr, HI, sulfato o bisuifato,
nitrato, fosfato o hidrégenofosfato, acetato, benzoato, succinato, sacarato, fumarato,
maleato, lactato, citrato, tartrato, gluconato, camsilato, metanosulfonato, etanosulfo-
nato, bencenosulfonsto, p-tolusnosulfonato y pamoato. Los compuestos de la
invencién también pueden proporcionar salas matélicas farmacéutica o veterinanamen-
te aceptables, en particuler sales no téxicas de metales alcalinos o alcalinotérreos, con

bases Ejemplos incluyen las sales de sodio, potasio, aluminio, calcio, magnesio, zinc,
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diolamina, olamina, etilendiamina, trometamina, colina, magulamina y distanolamina.
Para una revision sobre sales farmacéuticas adecuadas véase Berge y co/ , J Pharm,
Sci, 66, 1-19, 1977, P L Gould, International Journal of Pharmaceutics, 33 {1986),
201-217, y Bighley y col , Encyclopedia of Pharmaceutical Technology, Marcel Deaker
Inc , Nueva York 1996, volumen 13, pAginas 4563-497

Aqul en lo sucesivo, los compuestos, sus sales farmacéuticamente
aceptables, sus solvatos y polmorfos, definidos en cualquier aspecto de la invencién
{excepto los compuestos intermedios en los procedimientos quimicos) se denominan
"compuestos de la invencién”

Los solvatos farmacéuticamente aceptables de los compuestos de la
invencién incluyen sus hidratos

Los compuestos de la invencién puaden poseser uno © més centros quirales
Yy por tanto existir en diversas formas eaterecisémeras Todos los esterecisémeros y
sus mezclas estdn incluidos dentro del alcance de la presente invencion Los
compuestos racémicos o bien pueden separarse utihizando HPLC preparativa y una
columna con una fase estacionana quiral o bien pueden resolverse para proporcionar
enantimeros individuales utiizando métodos conocidos por los expertos en la técnica
Ademaés, los compuestos intermedios quiraies pueden resolverse y utiizarse para
preparar compuestos quirales de la invencién

En los casos en que los compuestos de ia Invencidn existen como is6meros
E y Z, la invancién incluye los 1sdmeros individuales, asl como sus mezclas

En los casos en gque los compuestos de la invencién existen como IsOmeros
tautémeros, la invencién incluye tautémeros individuales, asi como sus mezclas.

En los casos en que los compuestos de la invenctén existen como isémeros
épticos, la Invencién incluye 1Isémeros individuales, asl como sus mezclas.

En los casos en que los compuestos de la invencidn existen como
dhasterecisémeros, la invencién incluye diasterecisémeros individuales, as{ como sus
mezclas

La separacion de diastereoisémeros o 1Isémeros E y Z se puede conseguir por
técnicas convencionales, p e} por cnstalizacién fraccionada, cromatografia o HPLC
Un anantidmero individual de un compuaesto de la invencién se puede preparar a partir
de un correspondiente intermedio dpticamente pura o par resocluctdn, tal como por
HPLC, del corraspondiente racemato utihizando un soporte quirai adecuado o por
cnstalizacién fraccionada de las sales diasterecisémeras formadas por reaccién del
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correspondiente racemato con un &cido o una base dpticamente activos adecuados,
segun sea apropiado

Los compuestos de la invencién pueden existir en una o mas formas
tautémeras Todos los tautémeros y sus mezclas estédn incluidos dentro del alcance
de la presente invencién Por ejempio, una reivindicacién de 2-hidroxipiridinilo también
abarcaria su forma tautémera, a-pirndonilo

Se apreciard por los expertos en la técnica que ciertos derivados protegidos
de los compuestos de la invencién, que pueden prepararse antes de la etapa final de
desproteccién, pueden no poseer actividad farmacolégica como tal, pero, en ciertos
casos, pueden ser administrados oral o parenteraimente y ser metabolizados a
continuacién en el cuerpo para formar compuestos de la invencion que son
farmacolégicamente activos Por lo tanto, tales denvados pueden describirse como
"profdrmacos”. Ademds, ciertos compuestos de la invencién pueden actuar como
profdrmacos de otros compuestos de la invencién

Todos los dernivados protegidos, y proférmacos, de los compuestos de la
invencidn estén incluidos dentro del alcance de la Invencién Ejemplos de profdrmacos
adecuados para los compuestos de la presente invencién estén descntos en Drugs of
Today, volumen 19, nimero 9, 1983, pégs 499-538 y en Topics in Chemistry,
capitulo 31, pidgs 306-318 y en "Design of Prodrugs” por H Bundgaard, Elsevier,
1985, capftulo 1 {las descripciones de estos documentos se Incorporan a la presente
por referancia)

Serd apreciado ademas por los expertos en la técnica, gque ciertos restos,
conocidos por los expertos en la técnica como "pro-restos”, por ejemplo como
describe H Bundgaard en "Design of Prodrugs” (la descrnipcién de cuyo documento
se Incorpora a la presente por referencia) pueden ponerse en funcionalidades
apropiadas cuando dichas funcionalidades estdn presentes dentro de compuestos de
la invencién

Los profdrmacos prefendos para ios compuestos de la invencidn incluyen
ésteres, ésteres de carbonato, hemiésteres, ésteres de fosfato, nitroésteres, ésteres
de sulfato, sulféxidos, amidas, carbamatos, azo-compuestos, fosfamidas, glicésidos,
éteres, acetales y cetales

La invencién también incluye todas las vanaciones 1sotépicas adecuadas de
los compuestos de la invencién Una variacién isotépica se define como una en ia que
al menos un dtomo se reemplaza por un &tomo que tiene el mismo nimero atémico
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pero una masa atémica diferente de la masa atémica habrtualmente encontrada en la
naturaleza Ejemplos de 1sétopos que se pueden incorporar en los compuestos de la
Invencion incluyen isétopos de hidrégeno, carbono, nitrégeno, oxigeno, fésforo,
azufre, fldor y cloro tales como 2H, 3H, 13C, 14C, 15N, 170, 180, 31P, 32P, 355,
18 Y 3GCI, respactivamente Ciertas varnaciones isotdpicas de ia invencién, por
ejemplo, aquelias en las que se incorpora un 1s6topo radiactivo tal como SHo 140,
son Gtiles en los estudios de distribucién de fdrmacos y/o substratos en tejdos Los
iIs6topos tritio, es decir 3H, y carbono-14, es decir 14C, son particularmente
prefendos por su facilidad de preparacién y detectabiided Ademds, la sustitucién con
1s6topos tales como deuterio, es decir 2H, puede proporcionar ciertas ventajas
terapéuticas que resultan de una mayor estabilidad metabdlica, por ejemplo, requisitos
més altos de semi-vida /n vivo 0 més bajos de dosificaciéon y por tanto se pueden
preferir en algunas circunstancias Las vanaciones isotdpicas de los compuestos de
la invencion generalmenta se pueden preparar por procedimientos convencionales tales
como empleando los métodos o preparaciones descritas en los Ejemplos y Preparacio-
nes aqul més adelante utiizando vanaciones isotdpicas apropiadas de reactivos
adecuados

Los compuestos de la invencién se pueden preparar de manera conocida de
diversos modos En los Esquemas de reaccién siguientes y més adelante, salvo
indicacién en contrario, R1 a R13, Z e Y son como se han definido en el pnmer
aspecto Estos procedimientos forman aspectos adicionales de la invencién

En toda la memonia, las férmulas generales estén designadas por nimeros
romanos i, I, lll, IV, etc Los conjuntos de estas férmulas generales se definen como
la, Ib, Ic, etc  [Va, IVb, IVc, etc

Los compuestos de férmula general (I) se pueden preparar a partir de
compuestos de férmuia {lI} por reaccién con una amina de férmula general HNR1 Rz,
o con una forma de sal adecuada de la misma, junto con un agente reductor de tipo
hidruro en un disolvente adecuado (véase el Esquema 1) Cuando o bien R1oR2es
hidrégeno, los disolventes adecuados incluyen disolventes préticos tales como etanol,
y el borohidruro de sodio es un agente reductor apropiado como se ejemplifica en el
Ejempio 36 aqul més adelante Cuando ni H1 n Rz son hidrégeno, un sistema
disolvente adecuado es el formado por tetrahidrofurano/diclorometano y un agente
reductor adecuado es el tnacetoxiborohidruro de sodio En tales reacciones, es

prefenbie el uso de una forma de sal de HNR1 Rz. tal como el hidrocloruro, y se puede
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afladir opcionalmente una base auxiliar para mejorar ia solubiidad de la sal de
HNR1R2, tal como trienlamina, junto con &cido acético, como se ejemphfica en el
Ejemplo 25 aqul

OH rln2

uy m

Los compuestos de férmula (ll) se pueden preparar a su vez a partir del
acoplamiento de compuestos de férmula general (IV} con compuestos de aldehido de
férmula general (lll), en la que L es un grupo fdciimente eliminable adecuado tal como
halégeno {F, Cl, Br o I) o un éster de sulfonato tal como triflucrometanosulfato o
metanosulfonato, preferiblemente L es F o C| Dicha reaccidn de acoplamiento se
puede efectuar por técnicas conocidas en este campo, tal como por reaccién con
carbonato de potasio en un disolvente adecuado como dimetiiformamida bajo
condiciones de reaccién adecuadas, tales como temperatura elevada y en una
atmdésfera inerte

Asl, de acuerdo con un aspecto adicional, la invencién proporciona un
procedimiento para preparar compuestos de férmula general (I} a partir de compuestos
de férmula general (Il

Alternativamente, R yio Rs se pueden introducir después del acoplamiento
con éter {véase ol Esquema 2} Los compuestos de férmula general {I) se pueden
preparar a partir de compuestos de férmula general (la), es decir compuestos de
férmula general (I} en la que R4 Y R® son hidrégeno Los compuestos de férmula
general (la} se pueden preparar a partir de {lia) de una manera anéloga a la preparacién
de (I) a partir de (ll) (véase el Esquema 1), mientras que los compuestos de férmula
general {lla) se pueden preparar a partir de (V) y (llla) de una manera anéloga a la
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praparacién de (ll} (véase el Esquema 1)

Egauema 2

T
"R

Asl, de acuerdo con un aspecto adicional, la invencién proporciona un

procedimiento para preparar compuestos de férmula general (l) a partir de compuestos

de férmula general {la)

incluyen

Las metodologlas para introducir R4 y/o RS an compuestos de férmula (la)

Cuando R4/RP son halégeno, por reaccién de (la) con un agente halogenante
adacuado en un disolvente inerte que no afacte adversamente a la reaccién
Agentes halogenantes adecuados incluyen dcido trifluorometanosulfénico y
N-yodosuccinimida y disolventes inertes adecuados incluyen diclorometano

Cuando R¥/RP son -NO,, por reaccién de {la} con un agente mtrante
adecuado, tal como un nitrato de metal alcalino, en un disolvente que no
afecte adversamente a la reaccién a temperatura ambiente o més baja
Agentes nitrantes adecuados incluyen &cido tnfluorometanosulfénico/nitrato

de potasio y disolventes adecuados incluyen dcido trifluoroacético

Cuando R4/MP e -SozNHGR-’. par reaccién de un cloruro de sulfonilo
intermedio con la amina requeriia de férmula HNROR7 en un disclvente
adecuado Disolventes adecuados incluyen una mezcla de agua y diclorome-

tano y las reacciones se efectian generalmente a temperatura ambients o
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a partir de compuestos de férmula (la) por reaccién con édcido clorosulfénico
bajo condiciones de temperatura baja en presencia de un disolvente inerte
que no afecte adversamente a la reaccién, ya sea con o sin tratamienio
subsigutente con un agente clorante tal como oxicloruro de fésforo,
pentacloruro de fésforo, cloruro de oxalilo o cloruro de tionilo en un
disolvente que no afecte adversamentse a la reaccién Disolventes adecuados
para la reaccidn con 4cido clorosulfénico incluyen el &cido trifluoroacético y
una temperatura tipica de reaccidn es 0°C Disolventes adecuados para la
reaccién con agentes clorantes incluyen el acetonitrilo y las condiciones

apropiadas incluyen reflujo, como se ilustra aqul en el Ejemplo 12

Por ejemplo, los compuestos de férmula (lq), en la que RS s -SOZNRBR-,.
se pueden preparar a través de los cloruros de sulfonilo intermedios (XVIIl)
a partir de compuestos de férmula (la) por reaccién de (la) con é&cido
clorosulfénico, ya sea con o sin subsiguiente tratamiento con un agente
clorante tal como un oxicloruro de fésforo, pentacloruro de fésforo, cloruro
de oxalilo o cloruro de tionilo, seguido por reaccién con NHRER? (véasea el
Esquema 2a) Tipicaments, las condiciones de reacci6n comprenden bajas
temperaturas La reaccidon puede tener lugar ya sea neta, es decir en
ausencia de disolvente, o en presencia de un disolvente inerte que no afecte
adversamente a la reaccién El cloruro de sulfonilo intermedio {XVII) se pusde
aiglar, purificar y después puede hacerse reaccionar con HNR3R7, alternati-
vamente puede generarse /7 s/tu, sin aislamiento, y hacerse reaccionar
después con HNRER?
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ESQUEMA 2a
1r2 RiR2 NR1R2
ROR7N
Y i Y v
z z z
) xvan [

As(, de acuerdo con un aspecto adicional, la invencién proporciona un
procedimiento para preparar compuestos de férmula generat (l) a partir de compuestos
de férmula general (Il) En una realizaci6n preferida, se proporciona un procedimiento
para preparar compuestos de férmula (1g) haciendo reaccionar compuestos de férmula
(la) en un disolvente adecuado, con cido clorosulfénico, ya sea con o sin subsiguien-
te tratamiento con un agente clorante tal como oxicloruro de fésforo, pentacloruro de
fésforo, cloruro de oxalilo o cloruro de tionilo, para dar compuestos de férmula (XVIIl)
seguido por reaccién con HNRER? para dar compuestos de férmula (Iq) Preferiblemen-
te, los compuestos de férmula {XVIil) se generan /n sitv y se hacen reaccionar con
HNRER7 sin aisiamiento

Alternativamente, los compuestos de férmula general {lI) que tienen un
sustrtuyente R4/R5 particular se puedan convertir en otros compuestos de férmula (1}
utihizando técnicas conocidas Por ejempio.

1) Cuando R4/RP es halégeno tal como cloro, bromo o yodo, se pueden
convertir en clano por reaccién con una sal de cianuro en presencia de un
catalizador de Pd{0) o {ll} en un disolvente de alto punto de ebullicién &
temperaturas elevadas Adecuados catalizadores de Pd incluyen tetraquis-
{tnfenilfosfina)paladio, las adecuadas sales de cianuro incluyen Zn{CN), y los
adecuados disolventes de alto punto de ebullicién que no afectan adversa-
mente a la reaccién incluyen dimetitformamida, como sa ejemplifica aqui en
el Ejemplo 78,
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Cuando R?/RS es haldgeno tal comao cloro, bromo o yodo, se puede convartir
en el corraspondiente éster -CO4R por tratamiento con monoxido de carbono
a presidon elevada con un catahzador de Pd{O) o (ll), en un disoivents
alcohéhico {(ROH en donde R es alquilo €1-C4). en presencia de una base a
temperaturas elevadas Por ejemplo, la reaccién se puede llevar a8 cabo a
presionas en la regién de aproximadamente 7 kglcmz, mientras que los
catahzadores adecuados de Pd incluyen diclorobisitrifeniifosfina}paladio {ll},
bases adecuadas incluyen trigtiiamina y disolventes alcohélicos adecuados
incluyen metanol como se ejemplifica aquf en la Preparacion 60,

Cuando R4IR5 os nitro, se puede raductr al carrespondtente grupo -NHz por
tratamiento con un agente reductor an un disoivents prético a temperatura
ambiente o por encima de ella Los agentes reductores adecuados incluyen
polvo de hierro/cloruro de calcio, los disolventes préticos adecuados incluyen
etanol acuoso y una temperatura de reaccién tipica es de aproximadamente
70°C a aproximadamente 100°C, preferiblemente airededor de 90°C, como

se ejemplifica en el Ejemplo 103 aqul mds adelante;

Cuando R4/R5 es -NH,, se pusde convertir en el correspondiente grupo
-NH502R9 por reaccién con un agente sulfonilante en presencia de una base
en un disolvente inerte que no afecte adversamente a la reaccién a
temperatura ambiente o por debajo de ella Los agentes sulfonilantes
adecuados incluyen cloruro de metanosulfonilo, las bases adecuadas incluyan
tnetilamina y los disolventes inertaa adecuados incluyen diclorometano,

como se ajempiifica en el Ejemplo 128 aqul mas adelante;

Cuando R4/R5 es un grupo -NH802R9, se puede convertir en el corraspon-
diente grupo -NR3302R9 por tratamiento con un agente alquilante y una
base en un disolvente inerte adecuado Ejemplos de agentes alquilantes
adecuados incluyen yoduro de metilo, bases adecuadas incluyen carbonato
de potasio y disolventes inertes adecuados incluyen acetonitrilo, como se
ejemplifica en la Preparacién 88 aqul més adelante,

Cuando R¥/RP es un mitnio -CN, se puede convertir en el correspondiente
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grupo -C(O)NH,, por hidrélisis en condiciones bésicas, oxidantes o 4cidas La
hidréhisis bésica se efectia preferiblemente con una sal de hidréxido tal como
hidréxido de potasio en un disolvente prético tal como t-butanol a temperatu-
ras elevadas, como se ejemplifica ean al Ejemplo 79 aqul més adelante,

Cuando R¥/RP as un éster -CO2R, se puede reducir para tformar el correspon-
diente grupo aicohéhico -CH,OH por tratamiento con un agente reductor de
tipo hidruro, tal como hidruro de litio y aluminio, como se ejemplifica en la
Preparacién 89 aqul més adelante,

Cuando R¥/RY es un éster -CO5R, se puede convartir en el corraspondiente
écido -CO,H por tratamiento con una sal de hidréxido adecuada en presencia
de agua y un co-disolvente adecuado Las sales de hidréxido adecuadas
incluyen hidréxido de Iitio y co-disoiventes adecuados incluyen tetrahidrofu-

rano, como se ¢jemplifica en la Preparacién 55 aquf més adelante,

Cuando R#/RP es un scido -CO4H, se puede convertir en la correspondiente
amida -CONRGR7 por tratamiento con un agente de acoplamiento, una base
Yy una amina NHR6H7 en un disolvente inerte adecuado que no afecte
adversamente la reaccién Agentes de scoplamiento adecuados incluyen
hidrocloruro de 1-(3-dimetilaminopropil)-3-etilcarbodimida en presenciade 1-
hidroxibenzotriazol, bases adecuadas incluyen trietiamina y disolventes
adacuados incluyen diclorometano, como se ejemplifica en la Preparacién 69
aquf més adelante,

Cuando R4IR5 @s halégeno tal como cloro, bromo o yodo, puede convertirse
en una amida a,B-insaturada, por tratamiento con acrilaruda, un catalizador
de Pd(0} o (il} y una base adecuads, en un disolvente inerte que no afecte
adversamente a la reaccién, a temperaturas elevedas Catalizadores de
paladio adecuados incluyen acetato de paladto {ll) en presencia de tn(o-tolil)-
fosfina, bases adecuadas incluyen tnetilamina y disolvente inertes adecuados

incluyen acetonitnilo como se ejemplifica en el Ejemplo 50 aqul més adelante;

Cuando R*R5 es una amida a,p-insaturada, se puede convertir en
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-CH,CH,CO4-NH,, por tratamiento con un agente reductor adecuado a una
temperatura apropiada, en un disolvente adecuado que no afecte adversa-
mente a la reaccién Agentes reduciores adecuados :ncluyen diyoduro de
samario a temperatura ambiente y disolventes adecuados incluyen tetrahidro-
furano que contiene una pequefia cantidad de agua, como se ejemplifica en

el Ejemplo 51 aqul més adelants,

Cuando R4/R es -CH 20H, se puade convertir en -CHZNRBSO 2R9 por medio
de una reaccién de Mitsunobu a una temperatura apropiada, en un disolvente
adecuado que no afecte adversamanta a la reaccién Reactivos adecuados
incluyen azodicarboxilato de distilo, trifeniifosfina y metilsulfonilcarbamato
de terc-butilo, 0°C es una temperatura de reaccién adecuada y el tetrahidro-
furano es un disolvente adecuado, como se ejemplifica en la Preparacién 72

aquf mas adelante

Alternativamente, los compuestos de férmula general (I) que tienen un grupo

NR1R2 particular se puaden convertir en otros compuestos de férmula general (i} que

tienen un grupo NR1R2 diferente Por ejamplo

u}

Los compuestos de férmula {Ib} en la que o bien R'oRZes hidrégeno, se
pueden convertir en un compuesto de férmula (Ic) en la que mi R1 i R? son
hidrégeno, por reaccién del compuaesto de férmula {Ib) con un aldehido y un
agente reductor de tipo hidruro Aldehidos adecuados incluyen formaldehido,
agentes reductores adecuados incluyen tri{acetoxi)borohidruro de sodio y la
reaccidn se lleva a cabo prefenblaments en un disolvente que no interfiera
con la reaccién, tal como dicloromatano a temperatura ambiente o por debajo

de ella, como se ejemplifica en el Ejemplo 12 aqul més adelante

Los compuestos de férmula (Ib) en la que R1oR2 es hidrégenc, se pueden
convertir en un compuesto de férmula {ic) en la que R1oRZ2 es metilo, por
reaccién del compuesto de férmuia (Ib) con un agente formilante en un
disolvente adecuado, seguida por una raduccién subsiguiente del compuesto
N-formilado intermedio con un sgente reductor de tipo hidruro en un
disolvente inerte, preferiblements a tamperatura elevada Agentes formilan-
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tes adscuados incluyen formiato de pentafliuorofenilo {formado a partr de
écido férmico, pentafluorofenol y diciciohexilcarbodimida) y disoiventes
adecuados para la formilacién incluyen diclorometano Los agentea
reductores adecuados incluyen el complejo de borano-tetrahidrofurano vy los
disolventes inertes adecuados para la reduccién incluyen al tetrahidrofurano,

como se ejemphfica en el Ejempio 110 aqui més adelante.

Alternativamente, los compuestos de férmula general {I) se pusden preparar
a partir de compuestos de férmula V {véase el Esquema 3) en la que L s como se
ha definido para el Esquema 1 y T es un grupo que se puade convertir en CHzNH1 R,
Ejemplos de sustituyentes T adecuados incluyen. -COzﬂ1°, -CNy -C{O)NR1RZ,

NR'R*

R T
T R
+ una o mis R*
R

L Y

Las metodologlas para convertir compuestos de férmula (V) en {I), incluyen:
] Cuando T es -C02R1° Y R10 es metilo o etilo, por reaccidn con una amina
de férmula generai NHR1R2 para formar una amida, seguida por reduccién

para proporcionar una amina,

n) Cuando T es CN, por reduccidn para dar su correspondiente amma de
férmula -CH,NH,.

1)) Cuando T es -C(O)NR1 Rz. por raduccién para proporcionar una amina.
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Los compuestos de férmula general (V) se pueden preparar a su vez por
acoplamiento de compuestos de férmula general {V1) y compuestos de férmuia general
{IV) Los reactivos y condiciones para dichas reacciones de acoplamiento son como
se han definido previamente para el acoplamiento de los compuestos de férmulas
generales (IV) y (ill) en el Esquema 1

Los compuestos de férmula general (Vl) se pueden preparer a su vez a partir

de compuestos de férmula general (Vil) (véase el Esquema 4)

ovm) M)

Los compuestos de férmula {VI) se pueden preparar por sustitucidn electréfila
aromética de compuestos de férmula (Vil) para dar compuestos de férmula (VI)
directamente Alternativamente, los compuestos de férmula (V1) se pueden preparar
an dos o mdés etapas, sustitucidn electréfila aromdtica de compuestos de férmula (Vi)
para dar compusestos intermedios que después expenmentan otra reaccién para dar
compuestos de férmula (V) Los compuestos intermedios se pueden aislar o generar

in situ sin aislamiento En el Esquema 5 se muestra una ruta preferida

Esguema 5
T T A'R™N T
Ol — T2 L
D ) a)

Los compuestos de férmula (VII) se hacen reaccionar con cloruro de sulfonilo
para dar compuestos de férmula (VIIl) seguido por reaccién con NHREGR7 para dar
compuestos de férmula (Via)

De acuerdo con aspectos adicionales, la invencidn proporciona compuestos
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de férmulas (Ui}, (la) y {V), como ss ha definido antenorments

Los compuestos de férmulas (lil), (llla), {IV), {(VI) o (VII) o son compuestos
conocidos y estén disponibles a partir de fuentes comerciales o se pueden obtener a
partir de matenales disponibles comerciaimente utiizando técnicas conocidas (véanse
los Ejemplos aqui més adelante)

Seré evidente para los expertos en la técnica que puede ser necesano
proteger y desproteger los grupos funcionales sensibles durante la sintesis de un
compuesto de férmula | Esto se puede efectuar por técnicas convencionales, por
ajamplo como se describe en "Protective Groups in Organic Synthesis”, 3® edicién,
por T W Greene y P G M Wuts, John Wiley and Sons Inc, 1999. El Ejemplo 35
proporciona un ejemplo de una estrategia basada en grupos protectores empleada en
la sintesis de un compuesto de la presents invencién

Los quimicos expertos en la técnica apraciardn que se pueden preparar éteres
de dianlo utihizando diversas metodologlas sintéticas Para una revision de las
metodologlas véase J S Sawyer, Tetrshedron, 56 (2000} 65045-50685, que se
incorpora aqul por referencia

Los compuestos de la presente invencién son Gtiles ya que tienen actividad
farmacoiégica en mamfiferos, inciuidos los seres humanos Mas particularmente, son
dtiles en el tratamiento 0 prevencién de un trastorno en el que estd implicada la
regulaci6n de la funcién de los transportadores de monoaminas Estados de
anfermedad que se pueden mencionar incluyen hipertensién, depresidén (p e,
depresin en enfermos de céncer, depresién en enfermos de Parkinson, depresi6n iras
un infarto de miocardio, depresién sintomética subsindromal, depresién en mujeres
infértiles, depresién pedidtrica, depresidn mayor, depresibn en un solo episodio,
depresién recurrente, depresién inducida por abusos en la infancia, depresién post-
parto y sindrome de los ancianos malhumorados), trastorno de ansiedad generalizada,
fobias {p ej, agorafobia, fobia social y fobias simples), sindrome de estrés post-
traumaético, trastorno de personalidad avasiva, eyaculacién precoz, trastornos de la
alimentacidn (p e) , anorexia nerviosa y bulimia nerviosa), obesidad, dependencia de
productos quimicos (p e) , adiciones al alcohol, cocalna, heroina, fenobarbital, nicotina
y benzodiazepinas), cefaleas histaminicas, migrafas, dolor, enfermedad de Alzheimer,
trastorno obsesivo compulsivo, trastorno de panico, trastornos de la memoria {p e ,
demencia, trastommos amnésicos y dechnacidon cognitiva relacionada con la edad

(ARCD)), enfermedades de Parkinson (p.s) , demencia en enfermedad de Parkinson,
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parkinsonismo inducido por neurolépticos y disquinesias tardias), trastomos
endocnnos (p ej, hiperprolactinenas), vasoespasmo (particularmente en Ia
vasculatura cerebral), ataxia cereberal, trastornos del tracto gastrointestinal (que
implican cambios en la motiidad y la secrecin), sintomas negativos de la asquizofre-
nia, sindrome premenstrual, sindroma fibromiéigico, incontinencia por estrés, sindrome
de Tourette, tricotiiomanfa, cleptomanfa, impotencia masculina, trastorno de
hiperactividad con déficit de atencién (ADHD), hemicrama paroxismal crénica, cefaleas
(asociadas con trastornos vasculares), debiidad emocional, llanto patolégico,
trastornos del sueiio {cataplexia) y shock.

Trastornos de interds particular incluyen depresién, el trastorno de
hiparactividad con déficit de atencion, el trastorno obsesivo compulsivo, el trastorno
de estrés post-traumético, los trastomos de abuso de sustancias y la disfuncién
sexual incluida {en particular) la eyaculacién precoz La eyaculacién precoz puedes
definirse como eyaculacién persistents o recurrente antes de, en el momento de o
poco después de la penetracidn permana del compafiero También puede definirse
como la ayaculacién que ocurre antas de que &l individuo lo deses [véase "The Merck
Manuai”, 16" edicién, pAdg 1678, publicado por Merck Research Laboratornies, 1992]

Por lo tanto, de acuerdo con aspectos adicionales, la invencidn proporciona
1) un compuesto de la invencién para uso como un férmaco,

n) el uso de un compuesto de la invencién, en la fabricacién de un medicamento
para el tratamiento o prevencién de un trastorno en el que estd implicada la
regulacién de la funcién de los transportadores de monoaminas, por ejemplo
daepresién, trastorno de hiperactividad con déficit de atencién, trastorno
obsesivo compuisivo, trastomo de estrés post-traumético, trastornos de

abuso de sustancias o disfuncién sexual incluida la ayaculacién precoz,

m) el uso de un compuesto de la invencidn, en la fabncacién de un medicamento

para el tratamiento o prevencidn de ayaculacién precoz,

v} un método de tratamiento o prevencién de depresidn, trastorno de hiperacti-
vidad con déficit de atencién, trastomo obsasivo compulsivo, trastomno de
estrés post-traumaético, trastornos de abuso de sustancias o disfuncién
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cantidad terapéuticamente eficaz de un compuesto de la invencién, a un

paciente con necesidad de dicho tratamrento o prevencion,

v) un método para incrementar la latencia eyaculatoria, que comprende la
adrministracién de una cantidad eficaz de un compuesto de la Invencién, a un

vardn que desea latencia eyaculatona incrementada, y

vi) un compuesto de la invencién, para e} tratamiento o prevencién de un
trastorno en el que estd implicada la regulacién de la funcién de los
transportadores de monoaminas, por ejempio depresién, trastomo de
hiperactivided con déficit de atencién, trastorno obsesivo compulsivo,
trastorno de estrés post-traumético, trastornos de abuso da sustancias o

disfuncién sexual, incluida la eyaculacién precoz;

v} un compuesto de la invencién para el tratamiento de eyaculacién precoz.

Se apreciard que todas las referencias hechas aqul a tratamiento incluyen
tratamiento curativo, pahativo y profiléctico

Los compuestos de la invencidn se pueden administrar a solas o como parte
de una terapia de combinacién Si1 se administra una combinacién de agentes activos,
entonces se pueden administrar simultdneamente, separadamente o secuencialmente
En particular, los compuestos de la nvencién se pueden combinar con io siguiente
para el tratamiento de PE

1) Alfa-bloqueantes (p ej , fentolamina, doxazasima, tamsulosina, terazazina,
prazasina y el Ejemplio 19 del documento WO 98/305680) Una explicacién
razonada posible para el tratamiento de eyaculacién precoz con aifa-
bloqueantes es como sigue La actividad muscular de los muasculos lisos
(conducto diferente, vesiculas esparméticas y uretra) son controlados por el
sistemna nervioso simpético a través de la iberacién de noradrenalina La
noradrenalina act(a en los adrenorreceptores alfa 1, que estimulan contrac-
ciones musculares, dando lugar a emision espermética y subsiguiente

eyaculacion Por lo tanto, el bloqueo de estos receptores Inhibird la
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ayaculacién

Apomorfina - las doctrinas del uso de apomorfina como fairmaco pueden
encontrarse en el documento US-A-5945117

Agonistas de los receptores D2 de dopamina (p e, Premiprixal, un
compuesto de Pharmacia Upjohn con el nimero PNU95666}

Agonistas de los receptores de melanocortina (p.ej., Melanotan i)
Agonistas de los receptores de PGE1 (p ej., alprostadil}

Inhibidores del transporte de monoaminas, particularmente inhibidores de la
reabsorcién de noradrenalina (NRI) (p ej , Reboxstina), otros inhibidores de
la reabsorcion de serotoruna (SRI) {p e} , paroxetina) o inhibidores de la
raabsorcidn de dopamina {DRI)

Antagonistas de 5-HT3 (p.s) , ondansetron y granisetron) Una explicacién
razonada posible para antagorustas de 5-HT3 para el tratamiento de
eyaculacién precoz es como sigue. Los receptores 5-HT3, que estén
presentes en la luz de la porcién posterior de ia uretra, son estimulados por
5-HT en el semen durante la emisién seminal, dando lugar a una sensibiliza-
c16n de la ruta del refiejo medular que facilita la eyaculacién. Por lo tanto, un

antagonista podria prevenir esta sensibilizacidn y asl retardar la eyaculacidn

Inhibidores de PDE tales como PDE2 (p e} , entro-8-{2-hidroxi-3-nonil)adenina)
y ol Ejemplo 100 del documento EP 0771799, que se incorpora aqul por
referencia) y en particular un inhibider de PDEG (p e) , sildenafil, 1-{[3-(3,4-
dihidro-6-metil-4-oxo-7-propihmidazol[5, 1-flastrazin-2-i)-4-etoxifenillsuifonil}-
4-etipiperazina, as decir vardenafil / Bayer BA 38-9466 o IC351 (véase [a
estructura siguiente, Icos Lilly)) Una explicacién razonada posible para
inhibtdores de PDE para tratamiento de eyaculacién precoz es como sigue
Los niveles de cAMP y CGMP en los musculos lisos eyaculatonos regulan el

tono muscular de estos muaculos eyaculatonios y por lo tanto retardan la
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eyaculacién ) %

1C281 (icos L)
Ix) Agentes que abren los canales del potasio.
x) Antagonistas de los receptores punnérgicos P2X.
xi1) Antagonistas de los receptores de endotelina

Para uso humano, los compuestos de la invencién se pueden adminstrar a
solas, pero en terapia humana, generalmente se administrardn en mezcla con un
excipiente, diluyente o vehlculo farmacéutico adecuado seleccionado en relacién con
la ruta propuesta de administracién y la prictica farmacéutica cldsica

Por ejemplo, 103 compuestos de la invencién se pueden admimstrar por via
oral, bucal o sublingual en forma de comprimidos, cépsulas (incluidas cépsulas de
gelatina bianda), évulos, elixires, soluciones o suspensiones, que puedan contener
agentes aromatizantes o colorantes, para aplicaciones de hberacién inmediata,
retardada, modificada, sostenida, dual, de liberacién controlada o de descarga pulsétii
Los compuestos de la invencidn también se pusden adminmistrar por inyeccién
ntracavernosa Los compuestos de la invencién también se pueden administrar
mediante formas de dosificacién de dispersién ripida o disolucién répida.

Tales comprnimidos pueden contener excipientes tales como celulosa
microcristalina, lactosa, citrato sédico, carbonato céleico, fosfato cédlcico dibésico,
glicina y aimidén (prefenblemente aimidén de maiz, patata o tapioca), disgregantes
tales como sal sédica de ghcolato de almidén, croscarmelosa sédica y ciertos silicatos
complejos, y aglutinantes de la granulacién tales como poliniviniipirrolidona,

hidroxipropiimetilcelulosa (HPMC), hidroxipropilcelulosa (HPC), sacarosa, gelatina y
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acacia Adicionalmente, se puedsn incluir agentes lubncantes tales como estearato
de magnesio, dcido esteérico, behenato da glicanlo y taico

También se pueden emplear composiciones séhidas de tipo similar como
cargas en cépsulas de gelatina Excipientes preferidos a este respecto incluyen
lactosa, almidén, una celulosa, azicar de leche o poletienghcoles de alto peso
molecular Para suspensiones acuosas y/o elixires, los compuastos de la invencidn,
y sus sales farmacéuticamante aceptables, se puaden combinar con diversos agentes
aedulcorantes o aromatizantes, matenas colorantes o tintes, con agentes emulsionan-
tes y/o suspensores y con diluyentes tales como tales como agua, etanol, proptlengii-
col y glicerina, y combinaciones de ellos

Las formas de dosificacién de hiberacién modificada y de liberacién pulsétil
puaeden contaner excipisntes tales como los detallados para las formas de dosificacion
de hbsracion inmediata, junto con excipientss adicionales que actdan como
modificadores de |la velocidad de liberacidn, estando 4stos revestidos y/o incluidos en
el cuerpo del dispositivo Los modificadores de la velocidad de iberacidn incluyen,
pero no se hmitan exclusivaments a, hidroxipropiimetiicelulosa, meticelulosa,
carboximetiicelulosa sédica, etilcelulosa, acetato de celulosa, poli{6xido de etileno),
goma xantana, Carbomer, copolimero da metacrilato de amonio, aceite de ricino
hidrogenado, cera de camauba, cera de parafina, acetato-ftalato de celulosa, ftalato
de hidroxipropiimetilcelulosa, copolimero de &cido metacriico y mezclas de los
mismos. Las formas de dosificacién de liberacién modificada y hberacién pulsétil
pueden contener uno o una combinacion de excipientes modificadores de la velocidad
de hberacidon Los excipientes modificadores de la velocidad de iberacion pueden estar
presentes tanto dentro de la forma de dosificacién, es decir dentro de la matnz, y/o
sobre la forma de dosificacidn, es decir en la superficie o el ravestimiento.

Las formulaciones de dosificacién de dispersién o disolucién répida (FDDF)
pueden contener los ingredientes siguientes aspartamo, acesuifamo potésico, écido
cftnco, croscarmelosa sédica, crospovidona, écido diascérbico, acnlato de etilo,
etilcelulosa, gelatina, hidroxipropiimetilcelulosa, estearato de magnesio, manrtol,
metacniato de metilo, aroma de menta, polistilenglicol, sflice pirolizada, didxido da
silicio, sat sédica de ghcolato de almiddn, sal sédica de fumarato de esteanlo, sorbrtal,
xilitol Los términos dispersién o disolucién que se utilizan aqul para describir FODF
dependen de la solubilided de la sustancia faimacolégica utilizada, es decir cuando la

sustancia farmacolégica es insoluble se puede preparar una forma de dosificacién de
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Los compuestos de |a invencién también se pueden administrar parenteral-
mente, por ejemplo, por via intravenosa, intraartenal, mtraperitoneal, mtratecal,
intraventncular, intrauretral, intraesternal, intracraneal, intramuscular o subcutdnea,
o se puede administrar por técnicas de infusiébn Para tal administracién parenteral, lo
mejor es utiizarlos en forma de una solucién acuosa esténi que puede contener otras
sustancias, por ejemplo, suficientes sales o glucosa para hacer la solucidn 130ténica
con la sangre Las soluciones acuosas tendrdn que tamponarse adecuadamente
{prefenblemente a un pH de 3 a 9}, si es necesario La preparacién de formulaciones
parenterales adecuadas en condiciones estériles se llava a cabo féciimente por
técnicas farmacéuticas clasicas bien conocidas por ios expertos en la técnica

Los siguientes niveles de dosificaciéon y otros niveles de dosificaciéon
expresados aqul son para un ser humano de tamaiio medio gue tiene un peso en el
intervalo de aproximadamente 65 a 70 kg. Los expertos en la técnica serdn capaces
de determinar féciimentse los niveles de dosificacién requendos para un individuo cuyo
peso caiga fuera de este intervalo, como es el caso de los nifios y fos ancianos.

Para la administracién oral y paranteral a pacientes humanos, el nivel diano
de dosificacion de los compuestos de la invencién o sales o solvatos de los mismos
serd habitualmente de 10 a 500 mg (en una sola dosis o en dosis fraccionadas)

Asl, por ejemplo, los compnmidos o cépsulas de los compuestos de la
Invencién o sus sales o solvatos contendrdn de 5 mg a 250 mg de compuesto activo
para administracidon individual o dos o mas a un tiempo, segin sea apropiado El
facuitativo seré el que determine en Gitimo caso la dosificacién real que serd adecuada
para cualquier paciente Individual y que vanaré con la edad, peso y respuesta del
paciente particular Las dosificaciones anteriores son tlustrativas del caso medio. Por
supuesto, puede haber casos que precisen dosis méas altas o més bajas, y también
estdn dantro del alcance de esta invencién El experto en la técnica apreciard que, en
el tratamiento de ciartas condiciones {incluida PE), los compuestos de la iInvencién se
pueden tomar como una sola dosis en una base de "seglin se requiera” (es decir segdn
sa nacesite o se desea)

E ul d Aimi

En genaral, una formulacién de comprimidos podrifa contener tipicamante
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entre aproximadamente 0,01 mg y 500 mg de un compuestc de acuerdo con la
presente invencién mientras que los pesos de cargas del compnmido pueden vanar de

50 mg a 1 000 mg Una formulaci6n ilustrativa para un compnmido de 10 mg es la

siguiente

Ingred 2% _en peso
Compuesto de la invencién 10,000*
Lactosa 64,125
Almidén 21,376
Croscarmelosa sédica 3,000
Estearato de magnesio 1,600

*Esta cantidad se ajusta tipicamente de acuerdo con la actividad del formaco.

Los compuestos de la invencién también se pueden administrar por via
intranasal o por inhalacién y convenientemente son descargados en forma de un
inhalador de polvo seco o una presentacién de aerosol contenida en un envase
presunzado, bomba, pulverizador o nebulizador con el uso de un propelente adecuado,
p o], diclorodiifuorometano, tnclorofluorometano, diclorotetrafiuoroetano, un
hidrofluoroalcano tal como 1,1, 1,2-tetrafluoroatano (HFA 134A [marca comerciell) o
1,1,1,2,3,3,3-heptafiucropropanc (HFA 227EA [marca comercial]), didxido de carbono
u otro gas adecuado En el caso de un asrosol presurizado, le unidad de dosificacion
puede determinarse proporcionando una valvula para descargar una cantidad medida
El envase presunzado, la bomba, el pulvenzador o el nebulizador pueden contener una
solucién o suspensién del compuesto activo, p e] , usando una mezcla de etanol y
propelente como disolvente, que puede contener adicionalmente un lubncante, p e).,
trioleato de sorbitdn Las cépsulas y los cartuchos (hechos, por ejemplo, de gelatina)
para uso en un inhalador o insuflador pueden formularse para contener una mezcla en
polvo de un compuesto de la invencién y una base de polvo adecuada tal como
lactosa o almidén

Las formulaciones de aerosol o polvo seco se disponen preferiblemente de
moda que cada dosis medida o "disparada” contenga de 1 a 50 mg de un compuesto
de la invencién para descarga al paciente. La dosis diana glabat con un aerosol estaras

en sl intervalo de 1 a 60 mg, gue se pueden administrar en una sola dosis o més
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habituaimente en dosis fraccionadas s lo largo dsl dia

Los compuestos de la invencién también se pueden formular para descarga
mediante un atomizador Las formulaciones para dispositivos atomizadores puedsn
contener los siguientes ingredientes como solubilizantes, emulsionantes o agentes de
suspensién agua, etanol, glicerol, propilenglicol, poletilenglicoles de bajo peso
molecular, cloruro de sodio, fluorocarbonos, éteres de polietilenglicol, tnoleato de
sorbitén, dcido oleico

Alternativamente, los compuestos de la invencidn se pueden adnurustrar en
forma de un supositorio o pasario, o se puede aplicar tépicamante en forma de un gel,
hidrogat, locién, solucién, crema, pomada o polvo para espolvorear Los compuestos
da la tnvencién también se pueden administrar dérmica o transdérmicamente, por
sjemplo por el uso de un parche cutdneo También se pueden administrar por ruta
ocular, pulmonar o rectal

Para uso oftdimico, los compuestos se pueden formular como suspensiones
micronizadas en soluctén salina estéril 1sot6nica y con pH ajustado o, preferiblements,
como soluciones salinas estédriles 1soténicas y con pH ajustado, opcionaimente en
combinacién con un agente conservante tal como cloruro de bencilalconio Alternativa-
mente, se puaden formular en una pomada tal como vaselina.

Para ia aplicacién tdpica a la piel, los compuestos de la invencién se pueden
formuiar como una pomada adecuada que contiene el compuesto activo suspendido
o disuelto en, por ejemplo, una mezcla con uno o més de lo siguiente. aceite mineral,
vasalina liquida, vaselina blanca, propiienglhcol, compuesto de polioxietileno-
pohoxipropileno, cera emulsionante y agua Alternativamente, se pueden formular
como una locién o crema adecuada, suspendida o disuelta en, por ejemplo, una mezcla
de uno o més de lo siguiente aceite mineral, monoestearato de sorbitén, un
pohetilenglicol, parafina liquida, polisorbato 80, ésteres cetllicos, cera, alcohol
cetearflico, 2-octildodecanol, alcohol bencllico y agua

Los compuastos de la invencién también se pueden usar en combinacién con
una ciclodextnna Se conocen ciclodextrinas que forman complejos de inclusién y no
inclusién con moléculas de fdrmacos La formacién de un complejo de farmaco-
ciclodextrina puede modificar las propiedades da solubilidad, régimen de disolucién,
biodispanibiidad y/o estabiidad de una molécula del fdrmaco. Los complsjos de
tdrmaco-ciclodextrina son Utiles generaiments para mayores formas de dosificacién

y rutas de administracién Como alternativa a la complejacién diracta con el fdrmaco,
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la ciclodextrina se puede utihzar como un aditivo auxiliar, p e] , como un vehiculo,
diluyente o solublizante Las ciclodextnnas alfa, beta y gamma son las mas
comunmente utiizadas y se descnben ejemplos adecuados en los documentos WO-A-
91/11172, WO-A-94/02518 y WO-A-98/55148

Para la administracién oral o parenteral a pacientes humanos, los niveles de
dosificacién dianios de los compuestos de la invencidn serdn de 0,01 a 30 mg/kg (en
una sola dosis o en dosis fraccionadas) y prefenblemente estaré en el intervalo de
0,01 a 5 mg/kg Asl, los compnmidos contendrin de 1 mg a 0,4 mg de compuesto
para administrecién una sola vez o dos 0 més veces, seglin sea apropiado El
facultativo seré el que determne en Gltimo caso |a dosificacién real que seré adecuada
para cualquier paciente en particular y variard con la edad, peso y respuesta del
paciente particular Las dosificaciones anteriores, por supuesto, son s6lo ilustrativas
del caso medio y puede haber casos que precisen dosis mas altas o méas bajas, y tales
casos estan dentro del aicance de la invencién

Se prefiere la administracién oral Preferiblemente, la administracién tiene
lugar poco antes de necesitar un efecto.

Para uso vetennano, un compuesto de la invencién, o una de sus sales
veterinanamente aceptables, o un solvato o pro-farmaco del mismo vetennanamente
aceptable, se administra como una formulacién aceptable adecuadamente de acuerdo
con las pricticas veterinanas habituales y serd el vetennario el que determine el
régimen de dosificacién y la ruta de administracién que seré la més apropiada para un
anmimal particular.

Por lo tanto, de acuerdo con un aspacto adicional, la iInvencion proporciona
una formulacién farmacéutica que contiene un compuesto de la invencién y un
coadyuvante, diluyente o vehiculo farmacéuticamente aceptable

La invencién se ilustra por los siguientas Ejemplos no imitativos, en los que

se utiizan las siguientes abreviaturas y definiciones

Arbacel® agente filtrante

br ancho

Boc terc-butoxicarboniio
CDI carbonildumidazol

e} desplazamiento quimico

d doblete

0k
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DCCl
DCM
DMF
DMSO
EST
ES

HOBt
HPLC
m/z
min
MS
NMR
Prec
Prep

Tt
TFA
THF
TLC
TSt
WSCDI

-32-

calor

diciclohexilcarbodumida

diclorometano

N, N-dimetiiformamida

dimetiisulféxido

exploracién de i1ones positivas por electropulverizacién
exploracién de 1ones negativos por electropulvenzacién
horas

1-hidroxibenzotriazol

cromatografia de liquidos a presién elevada
pico en espectro de masas

minutos

espectro de masas

resonancia magnética nuclear

precursor

preparacién

cuartete

singlete

trnplete

tnfluorometanosulfonilo

&cido tnfluoroacético

tetrahidrofurano

cromatografia en capa fina

explaracidn de 1orzacién posrtiva por termopulvenzacion

hidrocloruro de 1-(3-dimetilaminopropil)-3-etilcarbodumida

Los espectros de resonancia magnética nuclear (NMR} TH fueron en todos

los casos concordantes con las estructuras propuestas Los desplazamientos quimicos

caracteristicos (0) se dan en partes por millbn campo abajo de tetrametilsiano

utiizando abreviaturas convencionales para la designacién de ios picos principales-

p o) a, singlete, d, doblets, t, triplete; q, cuartete, m, multiplete, br, ancho.

Para disolventes comunes, se han utiizado las siguientes abreviaturas

CDCl3, deuterocloroformo, DMSO, dimetilsulféxudo La abreviatura psi significa

hbras/pulgeda al cuadrado y LRMS significa espectrometria de masas de baja



10

15

20

25

30

W,OX

resolucidn Cuando se hs utihzado cromatograffa en capa fina (TLC) se refisre a TLC

-33-

sobre gel de sllice utiizando places de gel de slice 60 Fpg4 R; s la distancia
recorrida por un compuesto dividida por la distancia recorrida por el frente de
disolvente en una placa de TLC Los puntos de fusién se determinaron utiizando un
instrumento Perkin Eimer DCS7 a un régimen de calentamiento de 20°C/minuto}

Como se ha indicado, los compuestos se caracterizaron como sus sales de
hidrocloruro. Un procedimiento tipico para la formacién de sales de hidrocloruro se da
en el Ejemplo 12. El procediniento se puede llevar a cabo con otros disolventes, p 6] ,
étar dietflico o DCM

Los matenales de partida comerciaimente disponibles se obtuvieron de
Aldnch Chemical Co, Lancaster Synthesis Ltd o Acros Organics

EJEMPLQO 1

La amida de la Preparacién B (780 mg, 2,07 mmol) se suspendié en THF (10
ml) y la suspensiébn resultante se traté con complejo de borano-tetrahidrofurano
{soluciébn 1 M en THF, 6,22 ml, 6,22 mmol) a temperatura ambiente La solucién
resultante se calentd a reflujo durante 5 horas en una atmdésfera de nitrégeno seco.
La reaccién se enfné a temperatura ambiente y se traté cuidadosamente con solucién
de HCI 8 M (6 ml} La mezcla resultante se calent6 a reflujo durante 30 min. Después
da enfriar a temperatura ambiente, la mezcla se diluyd con agua (10 mi) y se alcalinizé
por adicidn cuidadosa de carbonato de potasio sdlido La capa acuosa se extrajo con
acetato de etilo (20 ml) que dio un precipitado an la capa orgénica, y la capa acuosa
sa extrajo adicionaimente con DCM {2 x 20 ml} La fracei6n de acetato de etilo se lavé
con NaOH 2 M (20 ml) dando una separacion bifésica clara y la capa basica se extrajo
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con DCM {4 x 26 ml) Todas las fracciones orgéinicas se combinaron y lavaron con
salmuera (20 ml), se secaron con sulfato de magnesio y se evaporaron para dar un
aceite incoloro La purificacién por cromatografia instantanea [Si05, (acetato de
etilo/metanol/NH5 880) 95 5 0,5 a 90 10 1] proporcioné un polve blanco de la amina
deseada (646 mg, 89%) &4 (300 MHz, d8-DMSO) 2,26 (3H, d), 2,32 (3H, d), 2,45
(3H, d), 3,75 (2H, d), 6,90 (3H, m), 7,25 (3H, bs), 7.67 (1H, t), 7,98 (1H, d}, MS
MH*' 353

Los compuestos de férmula Id, es dacir los compuestos de férmula general
| en la que R1 es metilo, R2 gs hidrégeno y RO as -S0oNH5, mostrados en la Tabla
1, se prepararon de una manera andloga al Ejemplo 1 a partir de los precursores
indicados.

0,0 Mo
H."/G\(I\H,
Y
{1d)
Tabla 1

Ejsmplo | Pracursor : Datos

4
2 Prep 9 Sal de HCI &y (CD4;0D, 400 MHz) 2,80

(3H, s), 3,42 (2H, m), 4,41 (2H, s), 6,86-
7,00 (2H, m),7,09 {1H, s), 7.23 {1H, d),
7,90 (1H, d), 8,05 (1H, s), MS m/z (TS )
351 (MH )

3 Prep. 12 Sal de HCI 3y (CD30D, 300 MHz) 2,54
(3H, s), 2,82 (3H, s), 4.43 (2H, 8}, 7,00
(1H, d), 7,20 (1H, d), 7,34 (1H, s}, 7,42
(1H, d), 7.85 (1H, d), 8,11 (1H, s), MS

m/z (TST) 373 (MHT)
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Ejemplo

Precursor

Datos

Prep. 11

Sal de HCI. 3y (CD30D, 400 MHz} 2,45
(3H, s), 2,73 {3H, s), 5,44 (2H, s), 6,97
(3H, m), 7,42 (1H, m), 7,89 (1H, m), 8,03
(1H, 8), MS m/z (EST) 367 (MHT)

Prep 10

Sal de HCI 5H (00300, 400 MHz) 2,79
(3H, s), 3,18 (2H, m), 4,38 (2H, s), 4,41
(2H, m), 8,68 (2H, m), 6,97 {(1H, d}, 7,13
(1H, d}, 7,91 (1H, d), 8 03 {1H, 8), MS
m/z (TST) 387 (MH )

Prep 13

Sal de HCI. 8y (CD30D, 400 MHz) 2,78
(3H, s), 3,15 (2H, m), 4,38 (4H, m), 6,79
(1H, d), 8,86 (3H, m), 7,84 (1H, d), 8,00
(1H, 8}, MS m/z (ES+) 367 (MH ™)

Prep 14

Sal de HC! &y (CD30D, 400 MHz} 2,81
(3H, s}, 4,43 (2H, s), 6,09 {4H, s), 6,93
(1H, d}, 7,12 (2H, s+d), 7.40 (1H, d),
7.90 {1H, d), 8,08 (1H, s), MS m/
(rs+)336 (MHT)

Prep 15

Sal de HCI & (CDZ0OD, 400 MHz) 2,16
(2H, m), 2,80 (3H, s), 2,92 (4H, 1), 4,40
(2H, &), 6,88 {1H, d), 8,94 (1H, d), 7,03
(1M, s), 7,30 (1H, d), 7,88 (1H, d), 8,03
(1H, 8), MS m/z (TS ) 333 (MH 1)

Prep 16

Sal de HCI 8y (CD30D, 400 MHz) 2,32
(3H, s), 2,43 (3H, s), 2,81 (3H, s}, 4,41
(2H, s), 6,84 (1H, d), 6,91 (1H, d), 7,08
(1H, 8), 7,24 (1H, d), 7,89 (1H, d), 8,05
(1H, 8), MS m/z (ES*) 352 (MHT)

10

Prep 17

Sal de HCI &) (CD30D, 400 MHz) 2,78
(3H, 8), 4,21 (4H, s), 4,39 (2H, s), 6,89
(1H, d}, 7,01 (1H, d), 7,08 (1H, s), 7,38
(1H, d), 7.85 (1H, d}, 8,02 (1H, s}, MS
m/z (TST) 351 (MH™)

1

Prep 18

| | 1P| | Hlep-| cH{ro-|-p-

5} {CD30D, 400 MHz) 2,78 (3H, s), 3,30
(2H, m), 3,42 (2H, m), 4,33 (2H, s), 6,90
{1H, d), 8,94 {1H, d), 7,00 (1H, s), 7,29
(2H, d), 7,88 {1H, d), 8,04 (1H, s), MS
m/z (ESt) 351 (MHT), (ES) 349 (M-H )
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EJEMPLOS 12y 13
-[{Dji no)metil -m s nosu emplo
12 - nojm 11-4-[3- itaulf ng-
sulfonamida {Ej 13
o# oo o. .o
iioGuinao e
+
Ma Me

Se afadi6 formaldehido (solucién acuosa al 37%, 282 yl, 3,76 mmol) a una
suspensién de la amina secundana del Ejemplo 1 (408 mg, 1,16 mmol) en DCM (20
mi) a temperatura ambiente en nitrégeno La mezcla resultante se agité durante 15
minutos antes de afiadir tnacetoxiborohidruro de sodio {884 mg, 4,864 mmol). La
mezcla de reaccién resultante se agité durante 5 horas antes de alcalinizarla con una
solucién saturada de NaHCOs {10 ml) y se extrajo con DCM (3 x 20 ml) Las capas
orgénicas se lavaron con salmuera {10 ml), se secaron (MgS0,4) y se evaporaron para
dar un acerte amanllo Este se purificé por HPLC {columna de Cyg de 75 x 4,6 mm
de Phenomonex Luna, CH4CN, Hzo, TFA) Las fraccionaes que contenfan el producto
mayoritano se evaporaron y el residuo se traté con solucién saturada de NaHCO4 (5
ml) y se extrajo con DCM (3 x 30 ml}) Las fracciones orgénicas combinadas se lavaron
con salmuera (30 ml), se sacaron (MgS0,4) v se evaporaron para dar un espuma
blanca (156 mg, 36%) del Ejemplo 12 5 {300 MHz, CDClg) 2,30 (6H, s), 2,35 (3H,
s), 2,48 (3H, s), 3,60 (2H, s), 6,83 (3H, m), 7,20 {1H, m), 7,28 (2H, s}, 7,74 (1H,
d), 8,08 {1H, s), MS m/z (TS+) 367 MH

También se obtuvo un producto minontano después de punficacién por
HPLC Las fracciones relevantes se evaporaron y el residuo se traté con solucién
saturada de NaHCOg (6 ml), y se extrajo con DCM (2 x 30 ml}. Las fracciones
orgénicas combinadas se lavaron con salmuera (30 mi}, se secaron (MgSO,4) vy se
evaporaron para dar una goma Esta se recogi6 en DCM (5 ml), se trat6 con HCI
etéreo 1 M (2 ml) y se evaporé para dar un polvo blanco {39 mg, 9%) del Ejemplo 13,
sal de HCI & (CDClg, 300 MHz) 2,30 (BH, s}, 2,35 (3H, s}, 2,48 (3H, s), 3,60 (2H,
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s), 6,83 (3H, m), 7,20 (1H, m), 7,28 (2H, s}, 7,74 (1H, d}, 8,08 (1H, s}, MS m/z
(TS*) 381 (MH ™)

En una reaccién repetida, utiizando 1 equivalente de formaidehido a la amina
del Ejemplo 1, se obtuvo el Ejemplo 12 con un 78% de rendimiento después de la
cromatografia en columna [S105, (EtOAc/MeOH/NH, 880) 85 5 0,529 10 1) Esto
se recogid en EtOAc y se convirtié en la sal de HCI por adicion de HCI etéreo 1 M El
precipitado resultante se filtré y se sect a vacifo para dar la sal de HCI del Ejempio 12,
pt. 188°C

Alternativamente, también se puede formar el Ejempio 12 a partir de la amina
del Ejemplo 1 por el método del Ejemplo 110.

El Elemplo 12 también se prepard como sigue

Se ailadi6 lentamente una solucién de la sal de hidrocloruro del Ejemplo 84
(20 g) en 4cido tnfluoroacético (100 mi) a una solucién de &cido clorosulfénico (72
g) manteniendo la temperatura entre Q0 y 6°C. Después de 1 h, la mezcla de reaccién
se inactivé lentamente en agua {200 ml) a 0-20°C Luego la mezcla se extrajo con
diclorometano {200 ml} y se separé Luego la capa acuosa se extrajo con diclorometa-
no {60 mi) y se separd Las capas orgdnicas combinadas se lavaron con agua {200
mi) Las capas se separaron y el diclorometano sa separd a vaclo para dar un sélido
Se afiadié acetonitriio {240 mi) y a esta suspensién ss afadid oxicloruro de fésforo
(28,8 ml) Luego la solucién se calenté a reflujo durante una noche La mezcla de
reaccién se enfrié a temperatura ambiente y se Inactivé en una mezcla agitada de
amonfaco (90 mi), diclorometano {240 mi) y agua (100 mi), manteniendo la
temperatura entre 0°Cy 10°C La mezcla se ajust® con amon(aco {en caso necessaro}
para dar un pH mayor que 8 Después de 156 minutos, la mezcla de reaccién se dejd
calentar a temperatura ambiente y se separaron las capas La capa orgénica se
concentrd a vaclo para dar un aceite pardo espeso Este se disolvié en acetona (100
mil} y se suspendi6 con carbono (Norit $X plus, 60% en peso), se filtré y se tratd con
otra carga de carbono (Nomt SX plus, 50% en paso) Esta mezcia se filtrd de nuevo
Yy |a solucién se concentrd, reporiendo el volumen con agua {200 ml} La suspensién
se granuld, se filtré y se secé a vacio durante una noche para dar el producto del titulo
como un adlido blanco crema {rendimiento 40%)
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EMPL 15
4- -Dihidro-1 nzox -7 -[{dimetilamino i -
2 ro-1 atlin-7-jloxi)-3- ia I bhencenosu

Estos compuestos se formaron de una manera andloga a los Ejemplos 12 y

13 a partir de la amina secundana del Ejemplo b

EJEMPLO 14, Sal de HCI & (CD30D, 400 MHz) 2,97 {6H, s), 3,18 (2H, m), 4,42
{2H, m), 4,52 {2H, s), 6,88 (2H, d), 6,99 {1H, d}, 7,14 (1H, d). 7.94 {1H, d), 8,07
(1H, s), MS m/z (ES*) 381 (MH )

EJEMPLO 15 Sal de HCI. 8} (CD50D, 400 MHz) 2,56 (3H, s), 2,80 (6H, s), 3,17
(2H, m), 4,36 (2H, s), 4,41 (2H, m), 6,68 {2H, m), 6,98 (1H, d), 7,13 {1H, d), 7.81
(1H, d), 8,00 (1H, s), MS m/z (ES ) 395 (MH *)

Los compuestos de férmula le, es dacir, los compuestos de férmula general
| en la que Rl Y RZ son matilo y RO as -80,NH,, mostrados en la Table 2, se
prepararon de acuerdo con el Ejemplo 12 a partir de los precursores indicados Las N-
metil-sulfonamidas anélogas al Ejemplo 13 no se aislaron en estas reacciones y no fue

necesaria la punficacidn por HPLC
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Tabla 2

Ejemplo

Precursor

Datos

18

Ejemplo 2

Sal de HCI. 5 (CD30D, 400 MHz) 2,98
{6H, s), 3,41 (2H, m), 4,58 (2H, s), 8,95
{2H, m), 7.08 {1H, s), 7,26 (1H, d}, 7,95
(1H, d), 8,056 (1H, s), MS m/z (ES*) 366
(MHT)

17

Ejemplo 3

Sal de HCI By (CD50D, 300 MHz) 2,54
(3H, s), 2,98 (BH, s), 4,53 (2H, s), 7,01
(1H, d), 7,20 (1H, dd), 7,33 (1H, s}, 7,42
(1H, d), 7,99 {1H, d), 8,04 (1H, s), MS
m/z (TS*) 387 (MHT)

18

Ejemplo 4

Sal de HCL. By {CD30D, 400 MHz) 2,43
(3H, s), 2,88 (6H, s), 4,42 (2H, s), 6,99
(3H, m), 7.42 {1H, 1), 7,92 (1H, d), 8,08
{1H, s); MS m/z (ES+) 371 (MH ™)

18

Ejempio 6

Sal de HCI 5 (CDZOD, 400 MHz) 2,89
{3H, 8}, 3,17 (2H, m), 4,39 (2H, m), 4,47
{2H, s), 6,78 (1H, d), 6,87 (3H, m), 7,89
{1H, d}, 8,01 (1H, s); MS m/z (TS *) 387
(MHT)

20

Ejempio 7

Sal de TFA &y (CDClg, 400 MHz) 2,22
{6H, s}, 2,60 (2H, 1), 5,05 {4H, d), 8,76-
6,90 {3H, m), 7,20 (1H, d), 7,60 {1H, m),
8,00 (1H, m), MS m/z 349 (MH T)

S| G| | P
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115%,7

Ejemplo

Precursor

Datos

21

Ejemplo 8

Sal de HCI 3y (CD30D, 400 MHz) 2,10
(2H, m), 2,85-3,00 {10H, m), 4,30 (1H,
brs), 4,60 (2H, s), 6,80-8,95 (2H, m),
7,05 (1H, s), 7,25 {1H, d), 7,80 (1H, d),
8,10 (1H, s), MS m/z (ES*) 347 (MHT)

22

Ejemplo
10

Sel de HCI 8 (CDZ0D, 400 MHz} 2,93
{6H, s), 4,21 (4H, s}, 4,50 (2H, s), 6,91
{1H, d), 7,02 {1H, d), 7,09 (1H, s), 7,37
{1H, d), 7,91 (1H, d), 8,05 (1H, s}, MS
m/z (TS1) 366 (MHT)

23

Ejemplo
11

3| S| S

Sal de HCI. 5}y (DMSO-dg, 400 MHz) 2,76
(6H, s), 3,21 (2H, t), 3,38 (2H, 1), 4,39
(2H, s), 6,80 (1H, d), 6,86 {1H, d}, 7,10
(1H, s), 7,28 {3H, m), 7,80 (1H, d), 8,08
(1H, s), 10,23 {1H, br), MS mvz (TST)
365 (MHt)

EJEMPLO 24

-[4-

-3-{m

o
e

El compuesto del titulo se praparé a partir de la amina secundana del Ejemplo
9 por el método del Ejemplo 110, 8, (CD30D, 400 MHz) 2,27 (3H, s), 2,41 (3H, s),
2,61 (6H, s), 4,19 (2H, s), 6,76 (1H, d), 6,86-6,93 (2H, m), 7,20 (1H, d), 7,82 (1H,
d), 8,03 (1H, d), MS m/z (TS +) 367 (MH *)
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EJEMPLO 25
N-{5-Metoxi-2- I-4-{metjisulfanilfenoxi]bencil}-N. i llamin
MsQ
1S
Me
SMe

Se afadieron hidrocloruro de dimetilamina {424 mg, 5,2 mmol), EtgN (725
ut, 6,2 mmol}, AcOH (298 plI, 5,2 mmol)} y tnacetoxiborohidruro de sodio (1,10 g, 5,2
mmol) a una solucidn del aldehido de la Preparacién 24 (1,00 g, 3,47 mmol) en THF
(15 ml} y DCM (16 ml) y la mezcla se agité a temperatura ambiente durante 16 h
Después de separar el disolventa a vacio, el residuo se recogié en HCI 2 M {20 ml) y
se lavé con dter (2 x 16 mi}) La capa acuosa se alcalinizé con ientejas de NaOH y se
extrajo con DCM (4 x 20 mi) Los extractos combinados en DCM se lavaron con
salmuera, se secaron (MgSO,) y se evaporaron El residuo se recogié en una pequeiia
cantidad de DCM vy se traté con HCl etéreo 1 M para pracipitar la sal de HC] Esta se
filtr6, se lavd con éter y se sacd para dar un séhdo blanco (936 mg) contaminado con
hidrocloruro de triettlamina Este se disolvié en NaOH 1 M (10 ml) y se extrajo con
EtOAc (3 x 16 ml) Los extractos orgdnicos se lavaron con salmuera {10 ml), se
secaron (MgSOy4) vy se evaporaron antes de redisolverse en EtOAc y svaporarse de
nuevo El residuo se recogié en DCM y se traté con HCI etéreo 1 M para precipitar la
sal de HCI, que se filtrd, se lavd con éter y se secé para dar un sélido blanco (635 mg,
52%), 8 (CDClg, 300 MHz} 2,35 (3H, s), 2,45 (3H, s}, 2,79 (6H, 3), 3,90 (3H, s),
4,21 (2H, s), 6,70 (1H, d), 6,73 {1H, s), 6,90 (2H, m), 7,18 (1H, d}, 7,65 (1H, s),
12,83 (1H, brs); MS m/z (TS ) 318 (MH )

Los compuestos de férmula If, es decir los compuestos de férmula general
lenla que R1 y Hz son metilo, mostrados en la Tabla 3, se prepararon de acuerdo con

ol Ejemplo 26 a partir de los precursores indicados
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Tabla 3

Ejemplo

Precursor

Datos

26

Prep 25

Sal de HC! &y (CDClg, 300
MHz) 2,23 (6H, s), 3,41 (2H,
s), 6,98 {2H, m), 7,34 (2H, m),
7.48 {(1H, dd), 7,98 (1H, d),
8,08 {1H, d), 8,80 (1H, s), MS
m/z (TST) 297 (MHT)

27

Prep. 39

-NO,

8y (CDClg, 300 MHz) 2,32
{6H, s), 2,38 (3H, 8), 2,47 (3H,
s), 3,60 (2H, s}, 6,80 (1H, d),
8,87 (2H, d), 7.19 (1H, d),
8,03 (1H, d), 8,40 {1H, d), MS
m/z (EST) 333 (MH )

28

Prep. 38

-NO,

| | PP

Tomado en bruto a una pureza
de -76%, 8y (CDClg, 400
MHz} 2,33 (6H, s), 3,24 (2H,
m}, 3,38 (2H, m), 3,66 (2H, s),
6,76 {2H, m)}, 6,88 {1H, m),
7.17 (1H, d}, 8,00 {1H, dd),
8,37 (1H, d)

29

Prep 26

-

8y (CDCly, 300 MHz) 2,28
(8H, s), 3,50 (2H, s}, 7,03 {2H,
m), 7,20-7,40 (3H, m), 7,52
(2H, m), 7,98 (1H, d), 8,09
(1H, d), 8,81 (1H, m), MS m/z
(Ts*) 279 (MHT)
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Ejemplo

Precursor

Datos

30

Prep 27

Sal de HCI 8 {dg-DMS0, 300
MHz) 2,77 (6H, d), 4,38 (2H,
d}, 7,08 (1H, d), 7.38 (1H, t),
7.62 (1H, t}, 7,62 (1H, s), 7,80
(1H, d), 7,91 (1H, dd), 8,10
(1H, d), 9,25 {1H, s), 9,52 {1H,
s), MS m/z (TST) 280 (MHT)

31

Prep 29

Sal maleato: 8y (dg-DMSO,
300 MHz) 2,77 (BH, s), 4,33
(2H, s), 5,98 (2H, s), 6,87 (1H,
d), 7,21 (1H, dt), 7,30 (1H,
dd), 7.41 (1H, dt), 7,58 {1H,
dd), 7,88 {1H, d), 8,11 (1H, d),
9,32 {1H, s), MS m/z 285
(MH)

32

Prep 33

Br

Sal de HCI. 5,y (DMSO-dg, 400
MHz) 2,77 (6H, d), 3,23 (3H,
mj, 3,39 (2H, m), 4,32 (2H, d),
8,75 (2H, m), 7,03 {1H, s),
7,26 (1H, d), 7,567 (1H, dd),
7,87 (1H, s}, 10,08 (1H, br, s),
MS m/z (EST) 366 (MH T)

33

Prep 32

Br

5y (CDClg, 400 MHz} 2,22
(6H, 5), 2,30 {3H, s), 2,41 (3H,
s), 3,41 (2H, s), 8,78 (2H, m),
6,94 (1H, ), 7,18 (1H, s), 7,21
(1H, obs), 7,30 (1H, d), MS m/z
(Ts+) 366/368 (MH *)
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EJEMPLO 34
3-[{Dimetila -A’-metl]-4-(6-guinolinoxi}bancenos |

5 ""n‘:l\O:\m.

10
Se afladi6 4cido clorosuifénico {106 ul, 1,6 mmol} a una solucidn del Ejemplo
29 {50 mg, 0,16 mmol) en DCM (2 ml) y la mezcla se agité durante 3 h a temperatura
ambiente Se afiadi6 agua {2 mi), la mezcla se ajusté a pH 68 con NaHCO4 acuoso
saturado y se extrajo con DCM (2 x 5 ml) Los extractos orgénicos se secaron
15 (MgS0y,) y se filtraron y se afladié metidamina 8 M en EtOH (0,3 ml) Después de dejar
estar durante 1 h, el disolvente se separd a vacio y el residuo se punficé por
cromatograffa en columna [S10,, (DCM/MeOH/NH4 880) 95.6 0,6] El producto se
recogié en EtOAc y se convirtié en la sal de HCI por adicién de HC| etéreo Esta dio
el producto deseado como un séiido higroscdpico (3 mg, 5%), & {CD30D, 300 MHz)
20 2,680 (3H, s}, 2,99 (2H, s), 4,60 (2H, s), 7,21 {1H, d), 7,96 {1H, d), 8,04 (3H, m},
8,19 (1H, s}, 8,38 (1H, d), 9,03 (1H, d), 9,18 (1H, d), MS m/z (TS ) 371 (MHT)

EJEMPLO 36
-[{M 8-gqu oxl)bencenosulfonami
25
00
LY./
H-"'s’\o\/\umh
30

Se afadi6 anhidndo tnifluoroacético (0,96 mi, 6,8 mmol) a una solucién de
la amina del Ejemplo 48 (900 mg, 3,4 mmol) y tnietilamina (1,9 ml, 13,6 mmol} en
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CH4Cl5 (15 ml) a 0°C y la mezcla se agité durante & min El disolvente se separd a

-45 -

vacio y el residuo se repartié entre CH,Cly y agua La capa orgénica se lavé con
salmuera, se secé (MgSO,4) y se evapord para dar un aceite amanllo, que se utilizé sin
més punficacidn Este aceite bruto se recogid en CHZCIZ (20 ml}), se enfnéa O°C y
se afiadi6 gota a gota CISO3H (2,4 ml, 36,1 mmol) Le mezcla se dej6 calentar a
temperatura ambiente y se agité durante 4 h antes de verterla en agua helada La
mezcla se extrajo con CH,Cl, (60 ml) y la capa orgénica se traté con una solucién
saturada de NH3 en MeOH (10 ml) Después de agitar durante 4 h, se afadié LIOH 1
M (20 ml} y se continud agrtando durante una noche El andlisis por tie indicé que la
reaccién era ncompleta, de modo que se afladié mas LIOH 1 M (60 mi) y la mezcla
se agité durante 2 h La mezcla se acidulé a pH 8 con HCI 2 M y se extrajo con
CH5Cl5 (3 x 200 ml) Los extractos orgédnicos combinados se secaron (MgSO,4) y se
evaporaron y el residuo se trituré con &ter para dar el compuesto del titulo (600 mg,
43%) como un s6lido amarilio, & (CDCl3, 400 MHz) 2,46 (3H, s), 3,87 (2H, s), 6,93
(1H, d), 7,25 (1H, s), 7,39 (1H, t), 7,42 {1H, d}, 7,78 (1H, d), 8,00-8,08 (2H, m),
8,12 (1H, d), 8,86 (1H, s), MS m/z (ES*) 344 (MH*)

EJEMPLO 36
N-[6-Bromo-2-{2,3-dIhidro-1- len-5-lloxilbe -metl

Br Mo

El aldehido de la Preparacién 19 (1,10 g, 3,28 mmol) se disolvié en metil-
ammna 8 M en EtOH {4,1 ml, 32,8 mmol) y se agité durante 5 h antes de la adicién en
porciones de NaBH4 (372 mg, 9,83 mmol) a lo largo de 30 min. Se afiadié EtOH (100
ml) y la reaccidn se agité durante 16 h antes de ser concentrada a vaclo. El residuo
se inactivd con HCl 8 M hasta pH 1 y la sal de HCI precipitada se recogid por
filtracién, se lavé con agua (100 ml) y se secé a vacio para dar un sdélido cristalino
(1,04 g, 82%), 8y (CDCl5, 400 MHz) 2,62 (3H, s), 3,26 (2H, t}, 3,41 (2H, 1), 4,18
{2H, s), 6,68 {1H, d), 6,90 (1H, d), 7,03 (1H, s), 7,19 (1H, d), 7,39 (1H, d}, 7,80
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{1H, s), MS m/z (ES T} 350, 352 (MH T}

Los compuestos de férmula Ig, es decir los compuestos de formula general

| en la que R1 y R? son hidrégenc y R2 es metilo, mostrados en la Tabla 4, se

prepararon de acuerdo con el Ejemplo 36 a partir de los precursores indicados Para

aquellos compuestos que se aislaron como la base libre, la mezcla de reaccién se

repartid entre HCl 2 M y éter después de separar el disolvente de reaccidn a vaclo

Luego la capa acuosa se alcalinizé y se extrajo con DCM, siendo la capa de DCM

secada (MgSO4) y evaporada para dar la amina secundana deseada.

Tabla 4

Ejemplo

Precursor

Datos

37

Prep 20

Br

Sal de HCl 5 (dg-DMSO, 300 MHz)
2,48 (3H, 8), 2,59 (3H, s), 4,18 (2H, 5),
8,88 (1H, d), 7,01 {1H, d), 7,16 (1H,
d}, 7,45 (1H, 1), 7,69 (1H, d), 7,91 (1H,
s}, MS m/z (TS 1) 366, 368 (MH T)

38

Prep 21

Br

5y (CDCl3, 400 MHz) 2,43 (3H, s),
3,11 {2H, 1), 3,78 (2H, s), 4,41 (2H, 1),
6,44 (1H, s), 6,51 (1H, d), 6,77 (1H,
d), 6,98 {1H, d), 7,31 (1H, d), 7,66
{1H, s); MS m/iz (ES*) 388, 368
(MHT)

39

Prep 22

Br

| | o

By (CDClg, 400 MHz) 2,41 (3H, s),
2,45 (3H, 8), 3,72 (2H, s), 8,77 (1H,
d), 8,85 (1H, d), 6,99 (1H, s), 7,18
{(1H, d), 7,36 (1H, d), 7,69 (1H, s}, MS
m/z (TS 1) 372, 374 (MHT)
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Ejemplo | Precursor RS Datos

40 Prep 38 | -NO, 8y (CDCl3, 300 MHz) 2,56 (3H, s),
3,20 (2H, m), 3,43 (2H, m), 3,95 (2H,
s), 6,80 (2H, m), 6,91 (1H, s), 7,22
(1H, d), 8,05 {1H, d), 8,40 {1H, s); MS

m/z (EST) 317 (MHT)

41 Prep 36 | -NO, By (CDClz, 400 MHz) 2,45 (3H, s),
3,10 {2H, m), 3,86 (2H, 3), 4,40 (2H,
m), 6,63 (2H, m), 6,80 (1H, d), 7,01
(1H, d), 8,00 (1H, d), 8,27 {1H, s); MS

m/z (TS1) 333 (MHT)

42 Prep 40 | -NO, O (CDCl3, 400 MHz) 2,14 (2H, m),
2,52 (3H, s}, 2,93 (4H, t}, 3,92 (2H, s),
6,78 (1H, d), 6,81 {1H, d), 6,21 (1H,
s), 7,22 (1H, d), 8,02 {1H, dd), 8,29

{1H, ), MS m/z (TS +) 299 (MH 1)

S| | P

43 Prep 24 |-OMe Sal de HCI &y (CDCl3, 300 MHz) 2,35
(3H, ), 2,45 (3H, s), 2,60 (3H, 5), 3,84

w | (3H, s), 4,17 (2H, s), 6,80 (1H, d),

6,82 (1H, s), 6,88 (2H, s), 7,15 (1H,

d), 7,42 (1H, 8), 9,85 (2H, brs): MS m/z
(Tst) 304 (MH )

44 Prep 23 Br 5y (CDClg, 300 MHz) 2,35 (3H, s),
2,45 (6H, 8), 3,77 (2H, s), 6,73 (2H,
m), 8,80 {1H, 8), 7.19 {1H, d), 7,32
{1H, d), 7.67 (1H, s), MS m/z (TS 1)

362, 364 (MHT)

45 Prep 30 H Sal de HCI. 3 (dg-DMSO, 400 MHz)

2,22 (3H, s), 2,42 (3H, s), 2,58 (3H, 8),

w | 4,18 (2H, 8), 6,78 (1H, d), 6,96 (1H,

d), 6,99 (1H, s}, 7,18 {1H, t), 7,26 {1H,

d), 7,38 (1H, t), 7,80 {1H, d), MS m/z
(Est) 274 (MHT)

48 Prep 31 H Sal de HCI: 8 {CDCl3, 400 MHz) 2,55
(3H, brs), 3,21 (2H, t), 3,32 (2H, m},
4,17 (2H, s), 6,76 (1H, d), 6,84 (1H,
d), 6,99 {1H, 8), 7,04 (1H, m), 7,12
(1H, d), 7,28 (1H, obs), 7,81 (1H, d),

MS m/z (EST) 272 (MH )

o
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Ejemplo

Precursor

Datos

47

Prep 28

Sal maleato &y (DMSO-dg, 400 MHz)
2,60 (3H, s), 4,19 (2H, s), 5,99 (2H, s),
7,03 {1H, d), 7,29 (1H, m), 7,37 (1H,
s), 7,45 (3H, m), 7,80 (1H, d), 8,08
(1H, d), 8,37 (1H, d), 8,74 {(2H, br),
8,83 (1H, dd), MS m/z 264 (MH T)

48

Prep. 26

8y {CDCi3, 300 MHz) 2,64 (3H, s),
4,25 {2H, s), 6,89 (1H, d), 7,19 (1H, 1),
7,30-7,41 (2H, m), 7,46 (1H, s), 7,49
(1H, d), 7,69 (1H, d), 8,08 {1H, d),
8,16 (1H, d), 8,87 (1H, d), MS m/z
(Est) 529 (2M+H )

49

Prap 34

-

Sal de HCl &y (CD0D, 400 MHz)
2,81 (3H, s), 3,30 (1H, br), 4,42 (2H,
s), 7,17 (1H, br), 7,82 {1H, br), 8,06
{1H, br), 8,11 (3H, br), 8,39 (1H, bn),
9,18 (1H, br), 9,21 {1H, br), MS m/z
(EST) 290 (MH )

5 @ Se utiizé6 metilamina 2 M en MeOH (2 equivalentes) y Ti{O'Pr) 4 (2 equivalentes) en
EtOH (solucién ~0,1 M de aldehido) en lugar de metilamina en EtOH Después del

aislamiento de la base {ibre, se convirtié en la sal de maleato por métodos cldsicos

EJEMPLO 650

10

15

Una mezcla del bromuro del Ejempla 32 (400 mg, 1,10 mmol), acnlamida

20 (156 mg, 2,19 mmol), tnetilamina (0,38 ml, 2,74 mmol), acetato de paladio 1l {12,5
mg, 0,06 mmol) y tn-o-tohifosfina (33,4 mg, 0,11 mmol) en acetonrtnlo {15 mi) se
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calenté a reflujo durante 72 h Después de enfriar a temperstura ambiente, el
disolvente se separ6 a vacio y el residuo se repartié entre EtOAc (50 ml) y HCI 2 M
(50 ml} La fase acuosa se alcalimizé con NaOH 2 M y se extrajo con EtOAc (3 x BO
ml) Los extractos bésicos combmnados se secaron (MgSO,4) y se evaporaron El
residuo se punficé por cromatograffa en columna [$i10,, (DCM/MeOH/NH3 880)
96.4 0,5 aumentando ia polaridad a 80 10 1] para dar el compuesto del titulo (196
mg, 50%) como una espuma beige, 5 (CDCl3, 400 MHz} 2,28 (BH, s), 3,24 (2H, 1),
3,38 (2H, ), 3,51 (2H, 8), 5,73 (2H, br), 8,42 (1H, d), 6,59 (1H, dd), 6,82 (2H, m),
7.10 (1H, d), 7,32 (1H, d), 7,60 {1H, d), 7,89 (1H, 8}; MS m/z (ES*) 3565 (MH )

EJEMPLO 61
-{4-{2,3-Dihidro- zotien-84 -[{dimetllamino nl nami

HN Nie,

Se afiadi6 una solucién de Smi, en THF (0,1 M, 21,9 ml, 2,19 mmol) a una
solucién del alqueno del Ejemplo 50 (194 mg, 0,55 mmol) en THF (B ml) en nitrégeno,
seguido por agua (1 ml) Después de sgitar a tamperatura ambiente durante 10 min,
la reaccion se inactivé con NaOH 6 M (10 mi) y se agrté durante 30 min Se separ6
la fase organica y la fase acuosa se extrajo con EtOAc (2 x 20 ml) Las capas
orgénicas combinadas se secaron (Mg504) v se evaporaron para dar un aceite, que
sa purificé por cromatografia en columna [S109, (DCM/MeOH/NH5 880) 93 71
aumentando la polarnidad a 90 90 10:1] para dar el compuesto del titulo (90 mg,
48%); 5y (CDCI3, 400 MHz) 2,26 (6H, s), 2,54 (2H, t}, 2,97 {(2H, 1), 3,22 (2H, t},
3,36 {2H, t), 3,42 (2H, s), 5,20-5,46 {2H, br), 6,64 (1H, d), 6,73 (1H, s), 6,81 {1H,
d), 7,06 (2H, m), 7,31 (1H, 5), MS m/z (TS *) 367 (MH *)

Los compuestos de férmula iIf, ea decir loa compuestos de férmula generai

l en la que Rr1 \Y R2 son metilo, mostrados en la Tabla 5, se prepararon de acuerdo con
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la Preparacion 50 a partir de los precursores indicados

10

(1

Tabla b

R
0™
R

175

Ejemplo

Precursor

o s

Datos

52

Ejemplo

-COzMB

8y (CDCl3, 400 MHz)
2,29 (6H, s), 3,26 (3H,
m), 3,39 (2H, m), 3,54
(2H, s), 3,89 (3H, s),
6,62 (1H, d), 6,84 (2H,
m), 7.13 (1H, d), 7,86
(1H, d), 8,12 {1H, s}, MS
m/z (TSt) 344 (MH )

16 | 563

Ejemplo
33

-CO,Me

8y (CDClg, 400 MHz)
2,24 (6H, s), 2,33 (3H,
s), 2,42 {3H, s}, 3,48
(2H, s), 3,82 (3H, s),
8,73 (2H, m), 7,14 (1H,
d), 7.50 (1H, s), 7.55
(1H, d), 7.78 (1H, d), MS
m/z (TS1) 3468 (MHT)

Los compuestos de férmula If, es decir los compuestos de férmula general

{enla que Rt Y R2 son metilo, mostrados en la Tabla 6, se prepararon de acuerdo con
20 la Preparacién 55 a partir de los precursores indicados
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Tabla 6

Ejemplo | Precursor R4 RO Datos
Y
4

54 Ejemplo H -CO5H Oy (CD30D, 400 MHz)
52 2,95 (6H, s), 3,29 (2H, m),
3,42 (2H, m), 4,62 (2H, s),
6,80 (1H, d), 6,89 (1H, d),
7.03 {1H, s), 7,29 ({1H, d),
8,06 {1H, d), 8,23 (1H, s),
MS m/z (TS ) 330 (MHT)

66 Ejemplo -CO5H H 64 (CD30D, 400 MHz)
6 |(-80% |55 2,27 (3H, s}, 2,42 (3H, s),
de uw | 2,88 (BH, s), 4,43 (2H, s),
pureza} 6,95 (2H, m), 7,26 {1H, m),
742 (2H, m), 7,72 {1H, m)

10 Los compuestos de férmula If, es decir los compuestos de férmula general
l en la que Rl Y R2 son metilo, mostrados en la Tabla 7, se prepararon de acuerdo con

la Preparacién 59 a partir de los precursores indicados

Tabla 7
15 Ejemplo | Precursor R4 RO : Datos
Y
I
b6 Ejemplo H -CONH, Oy (CDCl3, 400 MHz)
b4 2,27 (BH, s8), 3,25 (2H,

m), 3,38 (2H, m), 3,54
{2H, s), 5,90-6,38 (2H,
br}, 6,69 (1H, d), 8,80
(1H, s), 6.86 (1H, d),
7.11 {1H, d), 7,71 (1H,
d), 7,92 (1H, 8), MS m/z
(Ts+) 329 (MHT)
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Ejemplo | Pracursor R4 R® : Datos
A 4
F 4
57 Ejemplo -CONH, H Sal de HCI & (CD30D,
55 400 MHz) 2,32 (3H, s),

2,43 (3H, s), 2,94 {6H,
s), 4,47 (2H, s), 6,98
(2H, br), 7,27 (1H, brl,
7.38 (1H, br), 7,62 (1H,
br), MS m/z (TS ) 331
(MHT)

Los compuestos de férmule if, es decir los compuestos de férmula general

| en la que R1 y R2 son metilo, mostrados an la Tabla B, se prepararon de acuerdo con

la Preparacién 69 a partir de los precursores indicados.

Tabla 8

Ejemplo

Precursor

R4

ot

Datos

Ejemplo
62

-CH,0H

Sal de HC! &y (DMSO-
dg, 400 MHz) 2,76 (6H,
s}, 3,22 (2H, m), 3,40
{2H, m), 4,30 (2H, s),
4,49 (2H, s8), 5,27 {1H,
br, 5), 6,68 (1H, d), 6,83
{(1H, d), 6,97 {1H, =),
7,26 (1H, d), 7.37 {1H,
d), 7,80 {1H, s), 10,07
{1H, br), MS m/z (TS )
318 (MHT)

59

Ejemplo
63

-CH,0H

Sal de HCI B (CDZ0D,
400 MHz) 2,34 (3H, 9),
2,46 (3H, s), 2,90 (6H,
s), 4,40 {2H, s), 4,65
{(2H, s), 6,89 (1H, s),
6,95 (2H, m), 7,18 (1H,
d), 7.28 (1H, d), 7,50
{1H, d), MS m/z (TST)
318 (MH*)
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EMPL
4. - -1-banz -B-lloxl)-3- no zamid

HN H,Ma

La amina protegida de la Preparacién 59 (317 mg, 0,76 mmol) se disolvié en
una solucién saturada de HCl en DCM {25 ml) a C°C y se dejé durante 1 h antes de
ser neutralizada por la adicidn de K2CO4 acuoso al 10% (25 ml) Se afiadié agua (50
ml) y las capas se separaron La capa acuosa se extrajo con DCM {25 ml) y las capas
orgénicas combinadas se secaron {(MgS0y4) y se evaporaron El acerte resultante se
disolvié en EtOAc (10 ml) y se traté con HCl etéreo 1 M (1 ml) El preciprtado blanco
s8 recogid por filtracidon y se secé a vacio para dar el producto deseado (211 mg,
77%), & (CD40D, 400 MHz) 2,77 {3H, s}, 3,35 (2H, obs), 3,39 {2H, t), 4,34 (2H,
s), 6,79 (1H, d}, 6,90 {1H, dd), 7,02 {1H, s), 7,21 (1H, d}, 7,83 {1H, d), 8,00 {1H,
s), MS m/z (TS*) 316 (MH )

Los compuestos de férmula Ig, es decir los compuestos de férmula general

I, en la que Rl Yy R? son hidrégeno y RZ os metilo, mostrados en la Tabla 9, se
prepararon de acuerdo con el Ejemplo 60 a partir de los precursores indicados

(19)
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Tabla 9

A

Ejemplo

Precursor

Datos

61

Prep 61

Sal de HCI & (CDClg, 400 MHz)
2,77 (3H, d), 3,35 (2H, obs), 3,36
{3H, s), 3,39 (2H, t), 3,51 (4H, s),
4,35 (2H, s), 6,80 (1H, d), 8,90
(1H, dd), 7,01 (1H, s), 7,21 (1H,
d}, 7,79 (1H, d), 7,98 {1H, s}, MS
m/z (TSt) 373 (MH 1)

82

Prep 60

Sal de HCI & (CD30D, 400 MHz}
2,77 (3H, 8), 2,88 (3H, s}, 3,35
(2H, obs), 3,39 (2H, t), 4,35 (2H,
s), 6,79 (1H, d), 6,90 {1H, dd),
7,01 (1H, s), 7,20 {1H, d), 7,78
{(1H, d), 7.98 (1H, s), MS m/x
(Tst) 329 (MH ™)

63

Prep 62

Sal de HCI 8y (dg-DMSO, 300
MHz) 2,62 (3H, obs), 2,61 (3H, s),
4,21 (3H, s), 6,90 (1H, d), 7,07
(1H, d), 7,19 (1H, d), 7,40 (1H,
brs), 7,48 {1H, 1), 7,92 (1H, d),
7.96 (1H, s), 8,21 (1H, s), MS m/z
(TS*) 321 (MNH4 )

64

Prep 63

Sal de HCl. By {dg-DMSO, 300
MHz) 2,52 (3H, obs), 2,80 (3H, s),
2,79 {3H, d), 4,21 (2H, s), 6,89
(1H, d), 7,07 (1H, d), 7,19 {1H, d),
7,48 (1H, 1), 7.85 (1H, d}, 8,19
(1H, s), 8,48 (1H, d), MS m/z
(Ts+) 336 (MHT)

Prep 64

- | o o e

Sal de HCl & (dg-DMSO, 300
MHz) 2,62 {3H, aobs}, 2,80 {3H, s),
3,27 (3H, s), 3,48 (4H, m), 4,22
(2H, 8), 6,91 (1H, d}, 7,08 {1H, d),
7,20 {1H, d), 7,50 {1H, t), 7,89
{1H, d), 8,10 {1H, s), 8,568 (1H,
brs); MS m/z (TS *) 379 (MH )




187
0

Ejemplo

Precursor

Datos

Prep 65

Sal de HCl & (dg-DMSO, 300
MHz) 2,62 (3H, obs), 2,60 (3H; 1),
4,11 (2H, s+H50), 6,82 (1H, d),
7,21 {1H, d), 7,40 (3H, s +d), 7,88
(1H, d), 7,96 {1H, brs), 8,21 {1H,
s), MS m/z (ES*) 337 (MH T)

87

Prep 66

Sal de HCl 5y (dg-DMSO, 300
MHz) 2,52 (3H, obs), 2,60 {3H, t},
2,79 (3H, d), 4,22 (2H, t), 8,94
{1H, d), 7,22 {1H, d), 7,40 (2H,
s+d), 7,83 {1H, d), 8,19 {1H, d),
8,48 (1H, d), MS (m/z (EST) 351
(MHT)

Preap 67

5} (CDClg, 400 MHz) 2,41 (3H, s),
3.08 (2H, m), 3.80 (2H, s), 4,37
(2H, m), 5,94-6,36 (2H, brd), 6,46
(1H, s), 8,49 {1H, d), 6,81 (1H, d),
8,968 (1H, d}, 7,685 (1H, d), 7,86
{1H, 8), MS m/z (TS ) 331 (MH )

Prep 68

Sal de HC! &} (CDCl3, 400 MHz)
2,42 (3H, s}, 3,08 (2H, m), 3,44-
3,50 (4H, m), 3.80 (2H, s), 4,40
(2H, m), 6,46 (1H, s), 6,49 (1H, d),
8,62 (1H, brs), 6,83 (1H, d), 6,96
(1H, d), 7,62 (1H, d), 7 78 (1H, s),
MS m/z (TS +) 390 (MH T)

70

Prep 70

Sal de HCl 8y (dg-DMSO, 300
MHz) 2,48 (3H, s), 2,568 {(3H, s},
4,12 (2H, s), 4,50 (2H, d), 5,32
{1H, t), 8,92 (2H, m), 7,03 (1H,
dd), 7.39 (1H, dd), 7,46 (1H, d),
7.60 (1H, s), MS m/z (TS *) 308
(MHT)

A

Prep. 69

Sal de HCl & (dg-DMSO, 300
MHz) 2,62 (3H, obs), 2,58 (3H, t),
4,10 (2H, s+H,0), 4,48 (2H, s),
8,94 (1H, d), 7,11 (1H, d), 7.21
{1H, 8), 7,26 {2H, m), 7,67 {1H, 5);
MS m/z (ESt) 324 (MHT)




3

19

Ejemplo

Pracursor

Datos

72

Prep 49

-CaN

Sal de HCI- 8 (dg-DMSO, 300
MHz) 2,52 (3H, s), 2,60 (3H, s),
4,24 (2H, s), 6,94 (1H, d), 7,04
(1H, d), 7,28 {1H, d), 7.50 {1H, 1),
7.86 [1H, d), 8,08 {1H, s), MS m/z
(Ts+) 303 (MHT)

73

Prep 73

%P
u-"‘u’\

Sal de HCI' 5 (CDClg, 300 MHz)
2,48 (3H, 8), 2,64 (3H, s), 2,99
(3H, s), 4,23 (2H, 5), 4,30 (2H, d},
8.40 (1H, br), 6,81-8,89 (3H, m),
7.26-7,35 {2H, abs), 7,92 (1H, s);
MS m/z (EST) 385 (MHT), (ES)
383 (M-HT)

74

Prep 71

Sal de HCI' 84 (CDZ0D, 400 MHz)
2,30 (3H, s), 2,44 (3H, s), 2,73
(3H, s), 4,25 (2H, 8), 4,69 (2H, s),
6.81 (1H, d), 6,88-6,92 (2H, m),
7.24 (1H, d), 7.37 (1H, d), 7.48
(1H, 8), MS m/z (EST) 304 (MH T)

75

Prep 72

Sal de HCI. 5 (CD50D, 300 MHz)
2,37 (3H, s), 2,48 (3H, s), 2,78
(3H, s), 2,96 (3H, s), 4,27 (2H, s),
4,31 (2H, s), 6,85 (1H, d), 8,92-
7.00 {2H, m), 6,31 (1H, d}, 7.41
(1H, d), 7.57 (1H, s); MS m%&
(ES*) 381 (MHT)}, (ES) 379 (M-
H*)

76

Prep 75

cr./‘n’\

Sal de HC! 5y (CD50D, 400 MHz)
2,29 (3H, s), 2,41 (3H, 8), 2,43
(3H, s), 3,76 (2H, s), 4,30 (2H, 8),
8,72-6,79 (3H, m), 7,12 {1H, br),
7,27 (2H, obs), MS mvz (ES *) 436
(MH*), (ES") 433 (M-HT)
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EJEMPLO 77
N-{4-[(Di lamino)metjl]l-3-[3 I ijbencil nosulfonamida
NMe,
00
Me
SMe

El Eyjemplo 77 se prepard a partir de la sulfonarmda protegida con Boc de {a
Preparacién 74 por el método del Ejemplo 60; sal de HCI: 8y (CD50D, 400 MHz) 2,29
(3H, 8), 2,42 (3H, s), 2,82 (3H, s), 2,89 (6H, 8}, 4,17 {2H, s}, 4,39 (2H, ), 6,39 (3H,
m}, 7,19 (1H, d), 7,24 (1H, d), 7,48 (1H, d), MS m/z (TS ¥) 395 (MH *)

MPLO 78
- ino 1]-4- I I 14 nitrdlo

Se afiadieron Zn(CN)5 (700 mg, 5,96 mmol) y Pd(PPhgl4 (1,97 g, 1,7 mmol)
a una solucién del bromuro del Ejemplo 44 (3,0 g, 8,52 mmol) en DMF {20 mi} vy |a
mezcla se calenté a 100°C durante 17 h La reaccién se enfndé a temperatura
ambiente, se diluyé con agua (100 ml} y se extrajo con éter (2 x 100 ml y después
3 x 50 mi) Las capas orgénicas combinadas se lavaron con agua {3 x 50 mi), se
sacaron (MgS0O,4) y se evaporaron para dar un aceite amanllo. La punficacién nicial
por cromatografia en columna [S10,, {(DCM/MaOH/NH4 880) 95 b 0,6] no tuvo éxito
asl que el matenal se volvié a cromatografiar [Si05, 50% de pentano en
(DCM/MeQH/NHZ 880) 95 5 0,5 aumentando la polandad hasta 0% de pentano] para
dar el producto {1,276 g, 50%) como un aceite amarillo pélido Se recogié una
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e 123

muestra en DCM (6 mi) y se traté con HCI etéreo 1 M para dar la sal de HCl como un
polvo blanco que se recogié por filtracién, 8 (CDCl3, 300 MHz) 2,35 (3H, s), 2,47
(6H, s}, 3,88 (2H, s), 6,79 (1H, d), 6,87 (2H, m), 7,20 {1H, d), 7,48 (1H, d), 7,72
(1H, s), MS m/z (TS *) 299 (MH T)

EJE 9
3 nojmetil]-4- il-4-{metlisulfanilifenoxijben

Una mezcla del nitrilo del Ejemplo 78 (404 mg, 1,36 mmol) y KOH (304 mg,
5,42 mmol) en terc-butanol (10 mi} se calentd a refiujo durante 1 h en atmdésfera de
nitrégeno Después de enfriar a temperatura ambiente, el disolvente se separd a vacio
y al residuo se repartié entre agua {10 ml) y DCM (10 mi) La capa acuosa se extrajo
con DCM (4 x 20 ml) y las capas orgdnices combinadas se lavaron con salmuera, se
secaron (MgSQ,4) y se evaporaron. El residuo se punficéd por cromatografia en columna
[S105, (DCM/MeOH/NHg 880} 93.7 1] para dar el producto deseado {376 mg, 88%)
como una espuma blanca, & (CDCl3, 300 MHz) 2,35 (3H, s), 2,47 (3H, 8), 2,49 (3H,
s), 3,88 (2H, s}, 6,90-8,30 (2H, brs), 6,82 (3H, m), 7,19 (1H, d), 7,70 (1H, d), 7,90
(1H, s), MS m/z (TS T) 317 (MH )

Los compuestos de férmula |h, es decir, los compuestos de férmula general
| en la que r1 y R2 son metilo Y R4 es hidrégeno, mostrados en la Tabla 10, se
prepararon de acuerdo con el Ejemplo 12 a partir de {os precursores indicados
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(i)

Tabla 10

Ejemplo

Precursor

Datos

80

Ejemplo
60

8y (CD30D, 400 MHz) 2,91 (6H,
s), 3,35 (2H, obs), 3,38 (2H, 1),
4,45 (2H, s), 8,81 {1H, d), 6,90
(1H, d), 7,03 (1H, s), 7,21 {1H, d),
7.86 (1H, d), 8,03 {1H, 8), MS m/z
(Ts*) 329 (MHT)

81

Ejemplo
62

5y (CD30D, 400 MHz) 2,90-2,99
(9H, m), 3,35 (2H, obs), 3,43 (2H,
t), 4,50 {2H, s), 6,88 (1H, d), 6,97
(1H, d), 7,07 {1H, s), 7,28 (1H, d),
7.85 (1H, d), 8,03 (1H, s), MS m/z
(TSt} 343 (MHT)

82

Ejemplo
61

5y (CDCly, 400 MHz) 2,90 (6H,
brm), 3,35 (2H, obs), 3,37 (2H,
brm), 3,61 {4H, brm), 4,43 (2H,
brs), 6,80-6,94 {2H, brd), 7,01 {1H,
brs), 7,20 (1H, brs), 7,82 (1H, brs),
7.98 {1H, brs), MS nmvz (TS *) 387
(MH )

83

Ejemplo
63

- | | o

8 (CDCig, 300 MHz) 2,29 (6H, s),
2,47 (3H, s), 3,561 (2H, s), 6,73
(2H, s), 6,97 (1H, d), 7,30 (1H, 1),
7,79 (1H, d}, 7,97 (1H, s}, MS m/z
(TS*) 336 (MNH, )
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Ejemplo | Precursor H5 Datos

84 Ejemplo

8y (CDCl3, 300 MHz) 2,29 (6H, s),
64

2,46 (3H, s), 3,02 (3H, d), 3,54
(ZH, s), 8,20 (1H, brs), 6,69 (2H,
m), 6,97 {1H, d), 7,30 (1H, 1), 7,75
{1H, d), 7.91 {(1H, 8), MS m/z (TS *)
349 (MHT)

-

85 Ejemplo Sal de HCI. 8y (CDCl5, 300 MHz)
2,49 (3H, s), 2,94 (6H, s), 3,42
{3H, s), 3,65 (4H, m), 4,33 (2H, s),
8,79 (2H, d), 6,98 {1H, d), 7,36
(1H, 1), 7,39 {1H, brs), 7.98 (1H, d),
8,688 {1H, s), MS m/z (TST) 393
(MHT)

86 Ejemplo

8y (CDCl3, 400 MHz) 2,38 (6H, s),
66

2,47 (3H, s), 3,563 (2H, s), 6,88
{2H, d), 7,03 (1H, s), 7,19 {1H, d),
7,77 (1H, d), 7.95 (1H, 8), MS m/z
(Est) 361 (MHT)

87 Ejemplo

8y (CDCl3, 400 MHz) 2,27 (6H, s),
67

2,46 (3H, s), 3,01 (3H, d), 3,80
(2H, s), 8,19 (1H, brs), 6,88 (2H,
m), 7,00 (1H, s), 7,19 {1H, d), 7,72
(1H, d), 7.85 (1H, s), MS m/z (ES )
365 (MH*)

ow e

88 Ejemplo

Sal de HCI & {CDCl3, 400 MHz)
68

2,25 (6H, s), 3,07 (2H, s), 3,49
(2H, s}, 4,37 {2H, m), 5,47-8,22
(2H, brd), 8,44 {1H, s), 6,49 (1H,
d), 8,86 (1H, d), 6,95 {1H, d}, 7,68
(1H, d), 7,87 (1H, 8); MS m/z (TS )
346 (MHT)

%
)=o

89 Ejemplo

Sal de HCl 5y (CD30D, 400 MHz)
69

2,91 (6H, s), 3,13 (2H, s), 3,27
(3H, 8), 4,39 (2H, s), 4,46 (2H, s),
6,64 (2H, s +d), 6,87 {1H, d), 7,08
{1H, d), 7.95 (1H, d), 8,00 (1H, s),
MS m/z (TS ) 403 (MHT)

& @] | | e
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Ejemplo | Precursor RE Datos

90 Ejemplo L g N
70

Sal de HCl 3y (dg-ODMSO, 300
MHz) 2,46 (3H, s}, 2,74 (BH, s),
4,29 {2H, s), 4,51 (2H, s), 5,32
(1H, brs}, 6,93 (2H, d), 7.08 (1H,
d), 7.41 (24, m},7,83 {1H, s); MS
m/z (TS ) 322 (MH 1)

91 Ejemplo L

Sal de HCI OH (dg-DMSO, 400
71

MHz) 2,52 (3H, obs), 2,76 (6H, s),
4,09 (2H, s), 4,49 (2H, s), 5,32
(1H, brs), 6,87 (1H, d), 7,08 (1H,
d), 7.26 (1H, s), 7,38 (2H, m}, 7,60
(1H, 8), MS m/z (EST) 338 (MH *)

92 Ejemplo -C=N Sal de HCI 5y (CDCl3, 400 MH2)
2,36 (3H, s}, 2,48 (3H, s), 2,87
{6H, d), 4,39 (2H, d), 6,856 (1H, d),
6,90 {1H, d), 6,93 (1H, dd), 7,21
(1H, d}, 7,60 {1H, d), 8,17 (1H, 9),

MS m/z (TS 1) 313 (MH )

o o] o

93 Ejempio -C
72

Sal de HCl. 8y (dg-DMSO, 300
MHz) 2,49 (3H, obs), 2,79 (6H, s),
4,41 (2H, s), 6,97 (1H, d), 7,14
(1H, d), 7,32 {1H, d), 7.49 (1H, 1),
7.87 (1H, d), 8,22 (1H, s), MS mvz
(Ts¥)317 (MH™)

94 Ejemplo H

Sal de HCl By (dg-DMSO, 400
45

MHz) 2,23 (3H, s), 2,42 (3H, s8),
2,76 {BH, s), 4,34 (2H, s), 6,80
(1H, d), 7,97 (1H, dd), 7,00 {1H, s),
7.19 (1H, 1), 7,24 {1H, d), 7,40
{1H, 1), 7,67 (1H, d), MS m/z (ES )
288 (MHT)

| -

95 Ejemplo H

Sal de HCl 8y {CDClg, 400 MHz)
46

2,74 {6H, s), 3,22 (2H, m), 3,38
(2H, m), 4,26 (2H, 8), 8,71 {1H, d),
8,80 (2H, brm), 7,15 (2H, brm),
7.32 (1H, d), 7,79 (2H, d); MS m/z
(Es*) 286 (MHT)

-




Ral

L

Ejemplo

Precursor

Datos

Ejemplo
73

Sal de HCI 8} (CD50D, 300 MHz)
2,48 (3H, s), 3,93 {6H, s), 3,97
(3H, s), 4,24 (2H, s), 4,42 (2H, s),
6,91-7,00 (3H, m), 7,41-7,64 (2H,
m), 7,61 (1H, s), MS m/z (TST)
399 (MHT), (ES) 397 (M-H 1)

97

Ejemplo
75

Sal da HCI 5y (CDZ0D, 400 MHz)
2,31 (3H, s), 2,43 (3H, s), 2,86
2,94 (9H, m), 4,22 (2H, s), 4,39
(2H, s), 6,83 (1H, d), 6,89-6,94
(2H, m), 7,26 (1H, d), 7,40 (1H, d),
7,64 (1H, s), MS m/z (ES") 393 (M-
HY)

Ejemplo

Sal de HCI. 5y (CD30D, 300 MHz)
2,36 (3H, s), 2,47 (3H, s), 2,98
(BH, s), 4,43 (2H, s), 4,63 (2H, s),
6,89 (1H, d), 6,91-7,00 (2H, m),
7.30 (1H, d), 7.43 {1H, d), 7,66
(1H, 8), MS m/z (ES ) 318 (MH )

Ejemplo
76

Sal de HCI & (CD30D, 300 MHz)
2,39 (3H, s), 2,47 (3H, s), 2,86
(6H, s}, 4,32 {2H, s), 4,44 (2H, s),
6,80-6,86 (3H, m), 7,21 {1H, d),
7,35 ({1H, d), 8,08 (1H, s); MS m/z
(EST) 449 (MHT), (ES’) 447 (M-
HT)

5 100

Ejemplo
102

3
)
:
C.
:
)

5y {CD30D, 400 MHz) 2,26 {6H,
s), 3,68 (2H, s), 6,97 (1H, d), 7,36
(1H, d), 7,46 (1H, dd), 7,54 (1H, d),
7.80 {1H, d), 8,03 (2H, m), 8,20
(1H, d), 8,74 (1H, d); MS m/z
rst)322 (MHT)

10

El Eiemplo 94 se prepard también como sigue.

Se afladi6 una solucién dal producto de la Preparacién 30 (200 g, 0,78 mmol}

enDCM (1,4 1) a THF {1,41) A esta mezcla se afiadieron sucesivamente hidrocloruro

de dimetilamina (69,5 g, 0,85 mol) y tnistilamina {235 g, 2,33 mol) La temperatura
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se ajusté a 20°C y después de 3 h se ailadid tnacetoxiborohidruro de sodio (246 g,
1,16 mol} (después de 20 h, si la reaccién se ha completado, se continia con el
tratamiento posterior, en caso contrano, véase nota mas adelants) Se afadid
diclorometano (2 ) y se afiadi6 una solucién de bicarbonato de sodio al 8% (0,9 1) a
lo largo de 0,6 h Se separaron las capas y la capa orgénica se lavé con agua (1 1) Las
capas se separaron de nuevo y la capa orgénica se concentré Se afnadi6 acetato de
etilo (0,27 1) y el disolvente se separé reponiéndolo con acetato de etilo de nueva
aportacién (800 mi} Luego ia solucién se enfrié por debejo de 5°C y se afadid
HCINPA 7,02 M (0,117 |, 0,82 mol) mientras que la temperatura se mantenia por
debajo de 10°C Despuéds de agitar durante 1 h a temperatura inferior a 5°C, la
suspensién se filtr6, se lavd con acetato de etilo {3 x 0,2 |} y se secd en una estufa
a vaclo a 60°C durante una noche para dar el producto deseado como un sdlido
pulverulento (141,56 g, 58%) [Nota s la reaccién no se ha completado después de
20 h, se afade sucesivamenta otra porcién de hidrocloruro de dimetitamina (13 g,
0,16 mol) y tnetilamina (43,4 g, 0,43 mol) Después de 2 h a temperatura ambiente,
se afade tnacetoxiborohidruro de sodio (46 g, 0,22 mol} Se deja estar durante 20 h

maés y luego se trata como antes]
Los compuestos de férmula li, es decir los compuestos de férmula general

| en la que R2 s metilo, R? es hdrégeno y RO es -C(=0)NH5, mostrados en la Tabla

11, se prepararon de acuerdo con el Ejemplo 79 a partir de los precursores indicados

(0



ol

el 129

Tabla 11
Ejemplo | Precursor R} Datos
k)
3
101 Ejemplo Me 8y (CDCl3, 300 MHz) 2,30 (6H, s),
92 2,35 (3H, s), 2,46 {3H, s), 3,68 (2H,

w | 8),5,80-5,80({1H, brs), 6 00-6,20 {1H,
brs}, 8,32 {3H, m), 7,19 (1H, m), 7,71
(1H, d), 7,80 {1H, 8); MS m/z (TS T)

331 (MH )
102 Ejemplo | H 8y (CDCl5, 400 MHz) 2,43 (3H, s),
49 3,84 (2H, &), 6,94 (1H, d), 7.20 {1H,
d), 7,34-7,39 (1H, m), 7,43 (1H, dd),
N 7,70 {1H, d), 7,91 (1H, s), 7,99 (1H,

d}, 8,09 {1H, d), 8,82 {1H, d), MS m/z
(ES*) 309 (MHT)

EJEMPLO 103
N-{6-Amino-2-[3- (] nilifenoxllbencll}-N. N lamin
H,NU\M
Ms
S5Ms

Una mezcla del nitrocompuesto del Ejemplo 27 (2,0 g, 6 mmol), polvo de
hierro {2,561 g, 44,9 mmol) y CaCl; (300 mg, 2,7 mmol) en EtOH (20 ml) y agua {3
ml} se calentd a reflujo durante 20 h Después de enfriar a temperatura ambiente, el
disolvente se separd a vacio y al residuo se repartid entre salmuera (100 mi) y éter
(100 ml} La capa acuosa se extrajo con éter (60 ml} y ias capas orgénicas
combinadas se sacaron (MgSQO,) y se avaporaron para dar el producto (1,47 g, 81%)
coma un aceite de calor naranja, 84 (CDCl4, 300 MHz) 2,22 {6H, 3}, 2,32 (3H, s),
2,40 (3H, s), 3,33 (2H, s), 6,59 (1H, dd), 6,60-6,75 (2H, m), 8,78 {1H, dd), 6,94
(1H, 8), 7,10-7,20 (3H, m), MS vz (ES*) 303 (MH )



10

15

20

25

30

El compuesto del titulo se prepard a partir del nitrocompuesto del Ejemplo 28
por el método del Ejemplo 103, 5 (CDCl3, 400 MHz) 2,20 (6H, s), 3,16 {2H, 1), 3,30
(4H, m}, 3,54 (2H, br), 6,53 (1H, dd), 6,60 (1H, d), 6,71 {2H, m), 6,79 (1H, d), 7,01
{1H, d); MS m/z (ES*) 301 (MH )

El ritrilo de la Preparaciéon 95 (720 mg, 1,99 mmol} se disolvidé en una
solucién 1 M de BH3 THF en THF (10 mi, 10 mmol) y la mezcla se calenté a reflujo
durante 3 h Después de enfriar a temperatura ambiente, la reaccién se nactivé por
adici6n cuidadosa de MeOH (10 mi) El disolvente se evapord, el residuo se traté con
HCI 6 M (10 ml} y se calent6 a reflujo durante 1 h, Después de eniriar, la mezcla se
alcalinizé con NaOH 2 M y ei pH se ajusté a 7 con NH4Cl acuoso saturado La mezcla
se extraja con EtOAc (3 x 50 ml) y DCM (2 x 50 ml) y las capas orgdnicas combina-
das se secaron (MgSOy4) y se evaporaron para dar una espuma beige (685 mg, 94%)
que se utihzé sin més punficacién, & {(CDCl,, 400 MHz) 3,00 (3H, ), 3,13 {2H, m},
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3,87 (2H, s), 4,40 (2H, m), 6,62 (1H, d), 6,67 {1H, s), 8,79 (2H, d}, 7,08 (1H, d),
7.25 (1H, d), MS m/z (TS +) 367 (MHT)

Los compuestos de férmula |}, es decir los compuestos de férmula general
5 lenlaque H1. R2 Yy R* son hidrégeno y RO es -NRB-Sona. mostrados en la Tabla

12, se prepararon de acuerdo con ei Ejemplo 105 a partir de los precursores indicados
Rl
O
SO0
10

()

15
Tabla 12

Ejemplo | Precursor RB Datos

108 Prep 96 8y {CDCl3, 300 MHz) 2,47 (3H, s),
3,02 (3H, s}, 3,08 (3H, br), 3,86 (2H,
s), 6,87 (2H, m), 6,99 (1H, d),7,15
(1H, dd), 7,20 (1H, d), 7,30 (1H, d),

MS m/z (ES™) 371 (M-H )

107 Prep 97 H Utilizado en bruto en una etapa subsi-
guiente Oy (CD4;0D, 400 MHz) 2,37
(3H, s}, 2,95 (3H, s), 3,76 (2H, s),
6,68 (1H, d), 8,71 (2H, m}, 6,89 {1H,

d), 7,15 (1H, dd), 7,28 {1H, obs)

20 |108 Prep 100 Me | Utilizado en bruto en una etapa subsi-
guients &y (CDCl3, 300 MHz) 2,36
(3H, s), 2,48 (3H, s), 2,90 (3H, s),
3,36 (3H, s), 3,93 (2H, s), 6,83 {3H,

m), 7,20 {2H, m), 7,42 (1H, d)

| 0| o




Y
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Ejemplo | Precursor : RS Datos

109 Prep 99 H |8y (CDZ0D, 400 MHz} 2,24 (3H, s),
Skie

2,40 (3H, s), 2,97 (3H, s), 3,80 (2H,
s), 6,60 (1H, d), 6,81-8,87 (2H, m),
Mo 7,08-7,17 {2H, m), 7,29 (1H, d), MS
m{l_z (ES*) 363 (MH 1), (ES7) 351 (M-
Ht)

EMPLO 11

10

15

20

25

Se anadid diciclohexiicarbodnmida (480 mg, 2,23 mmol) a una solucion da
pentafluorofenol {413 mg, 2,24 mmol) en éter {10 ml) seguido por &cido férmico (95
pl, 2,5 mmol) La mezcla se agit6é durante 2 h y luego se filtré, lavando el residuo con
éter El filtrado se concentrd a ~5 ml y se afiadié una solucién de la amina prnimana del
Ejemplo 105 {411 mg, 1,1 mmol} en DCM {10 mi). La mezcla se agrtd durante 18 h
y luego se concentrd para dar un residuo olecso Este aceite bruto se recogid en una
soluctén de BHg THF en THF (1 M, 20 ml, 20 mmol) y se calenté a reflujo durante 1,5
h en atmdsfera de nitrégenc Después de enfriar a temperatura ambientse, la reaccién
se inactivé por adicidon cuidadosa de MeOH {10 ml) y luego se concentré a vaclo. El
residuo oleoso se traté con HCl € M y se calentd a reflujo durante 30 min Después
de enfriar a temperatura ambients, la mezcla se alcalinizé con K2COg acuoso y se
extrajo con DCM (3 x) Los extractos orgdnicos combinados se secaron (MgS0,) vy
se evaporaron. El residuo se punficé por cromatografia en columna [S105,
(DCM/MeOH/NHZ 880) 90 10 1] para dar un acerte incoloro que se recogi6 en EtOAc
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(20 ml) y se traté con HCI etéreo 1 M (2 mi} Después de agitar durante 1,5 h, el
séhido se recogié por filtracién para dar el producto {282 mg, 80%) como un séhdo
blanco; bH (CD30D, 400 MHz) 2,78 {3H, s), 2,98 (3H, s}, 3,18 (2H, m), 4,29 (2H,
s), 4,39 (2H, m), 6,74 (1H, d), 6,80-6,90 (3H, m), 7,22 (1H, d), 7,44 (1H, s), MS m/z
(TS*) 381 (MHT)

Los compuestos de férmula |k, es dactr ios compuestos de férmula general
| en la que Rl Y R? son hidrégeno, R2 es metilo Y RO es -NHSO,Me, mostrados en

la Tabla 13, se prepararon de acuerdo con al Eiemplo 110 & partir de los pracursores

~eoal

indicados

Tabla 13

Ejemplo | Precursor Datos

{1H, d), 7,15 (1H, d), 7.25 {2H, s), MS
m/z (TST) 371 (MH )

112 Ejemplo

Sal de HCI bH {CD30D, 400 MHz) 2,55
1086

111 Ejemplo 5 {CDCl3, 400 MHz} 2,40 (BH, s), 2,99
107 (é {3H, s), 3,70 (2H. s), 6,84 (2H, 1), 6,88
(é\v {3H, s), 3,82 (3H, s), 3,04 (3H, s), 4,32
{2H, 8), 6,97 (1H, d), 7.11 {1H, d), 7.23
(1H, s}, 7.30 (1H, d), 7.39 {1H, d), 7,66
(1H, ), MS m/z (TS T) 387 (MH )

Y
4
113 Ejemplo Sal da HCI. & (CD50D, 400 MHz) 2,24
109 {3H, s), 2,39 (3H, s), 2,76 (3H, s), 2,93
P (3H, s), 4,25 (2H, s), 6,89 (1H, d), 6,82
L {1H, d), 8,83 (1H, s}, 7,17 {1H, d), 7,21

(1H, d), 7,43 {1H, s}, MS m/z (ES+) 367

(MH ), (ES]) 366 (M-H )




|

Los compuestos de férmula Im, es decir los compuestos de férmula general
| en la que R1 Yy R* son hidrégeno, R2 s metilo Yy RO es -NRBSOZMG, mostrados en

la Tabla 14, se prepararon de acuerdo con el Ejemplo 110 a partir de los precursores

indicados
5
i
Oy~ Me
M-’j \O:\N'
10 Y

(im)

Tabla 14

16 | Ejemplo | Precursor RS Datos
Y

114 Prep 85 |H Sal de HCl &y (CDCl3, 400 MHz)
2,09 (2H, m), 2,73 (3H, s), 2,88 (4H,
t}, 3,00 (3H, s), 4,21 (2H, s), 6,80
(2H, m), 6,88 (1H, s), 7,19 {1H, d),
7,34 (1H, d), 7,75 (1H, s); MS m/z

(TsT) 347 (MHT)

4
115 Prep 84 |H Sal de HCI. 5 (dg-DMSO, 400 MHz)
2,20 (3H, 8), 2,40 (3H, s), 2,55 (3H,
L

s}, 2,97 (3H, s}, 4,08 (2H, s), 6,80
(1H, d), 6,87 (1H, d), 6,91 (1H, s),
7.14 (1H, d), 7,20 (1H, d), 7,39 {1H,
s), MS m/z (TS ) 367 (MH )

8y (CDClg, 300 MHz) 2,17 (3H, s),
2,37 (3H, s), 2,48 (3H, 5), 2.82 (3H,
s} 2,97 {3H, s), 3,34 (3H, s), 4,23
{2H, s), 6,79 (1H, d), 6,94 (2H, s),
7,35 (2H, m), 7,81 (1H, 3), MS m/z
(Ts*) 381 (MHT)

1162 Prep 88 | Me

16



10

16

20

)45“/

-70-

Datos

Sal de HCI. &y (CDClg, 400 MHz)
2,29 (3H, s), 2,39 (3H, s), 2,42 (3H,
s), 2,94 {3H, s), 3,60 (2H, t}, 3,74
(2H, t), 3,79 (2H, s}, 6,78 (3H, m),

Ejemplo | Precursor R8
117 Prep 89 r?‘

7.14 {2H, m), 7,41 {1H, s}, MS m/z
(TS*) 410 (MH )

4
-
118 Prep 87 | H i 8 (CDCl3, 400 MHz2) 2,42 (3H, s),

2,58-2,79 (2H, br), 2,94 {3H, 3), 3,08
(2H, m), 3,71 (2H, s), 4,38 {(2H, m),
6,39 (1H, s), 6,47 (1H, d), 6,82 (1H,
d), 6,94 (1H, d), 7,07 (1H, d), 7,18
{1H, ), MS m/z (TS *) 381 (MH T)

5y {CD40D, 400 MHz) 2,80 (3H, s},
3,00 (3H, s), 3,27 (2H, m), 3,40
(2H,m), 4,28 (2H, m}, 6,86 (2H, m),
7,00 (1H, s), 7,20 (1H, d), 7,24 {1H,
dd), 7,47 (1H, d), MS m/z (TS T) 365
(MHT)

119 Prep 86 |H

2 Preparado también a partir del Ejemplo 108 por sl método del Ejemplo 110

Los compuestos de férmula In, es decir los compuestos de férmula general
| on la que R1 Yy R? son metilo, R? es hidrégeno y RO es -NRasone, mostrados en
la Tabla 15, se prepararon de acuerdo con el Ejemplo 12 a partir de los precursores

indicados

(in)
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Tabla 16

"5

Ejemplo

Precursor

Datos

120

Ejemplo
111

Sal de HCI: 8 (CD30D, 400 MHz)
2,42 (3H, s), 2,89 (6H, s), 2,98 (3H,
s), 4,37 (2H, s), 6,88 (2H, m), 6,97
(1H, d), 7,28 (1H, d}, 7.39 (1H, t),
7,48 (1H, s), MS m/z (TS+) 385
(MHT)

121

(de Ia
amina
primarnia}

Ejemplo
105

3y (CDClg, 400 MHz) 3,00 (3H, s),
3,13 (2H, m), 3,87 (2H, s), 4,40 (2H,
m), 8,82 {1H, d), 6,67 (1H, s), 8,79
(2H, d), 7,08 (1H, d), 7,25 (1H, d),
MS m/z (TS 1) 367 (MHT)

122

(de la
amina
pnmaria)

Ejemplo
106

Sal de HCl By (CD30D, 400 MHz)
2,49 (3H, s), 2,93 (6H, s), 3,00 {3H,
s), 4,41 (2H, s}, 6,95 (1H, d), 7,07
(1H, d), 7,21 {1H, s8), 7,33 (2H, m),
7,54 (1H, s), MS m/z (TST) 396
(MH )

123

Ejemplo
114

Sal de HCI* 5 (CDCl3, 400 MHz)
2,12 (2H, m), 2,81 {6H, 8), 2,91 {4H,
t), 3,13 (3H, s), 4,25 (2H, s), 6,73
(1H, d), 6,83 (2H, m), 7,10 (1H, d),
7.39 (1H, d), 7,90 (1H, s); MS m/z
(rst) 360 (MH*)

124

Ejemplo
118

| | | | o

By (CDCl3, 400 MHz) 2,22 (6H, s),
2,98 (3H, s), 3,07 {2H, m), 3,41 (2H,
s), 4,38 (2H, m), 6,36 (1H, s), 6,45
{1H, d), 8,88 (1H, d), 8,92 (1H, d),
7.12 {1H, d), 7.27 (1H, 8), MS m/z
(Ts*) 395 (MHT)

125

Ejemplo
117

8

Sal de HCI 5H (CDCIa, 300 MHz)
2,38 (3H, s), 2,48 (3H, s), 2.86 (6H,
brs), 3,16 (3H, s), 3,73 {2H, brs),
3,87 (2H, brs), 4,35 (2H, brs), 6,82
(3H, brs), 7,20 (2H, m), 7,41 (1H, d),
MS m/z (TS T) 426 (MH )




10

15

20

25

1y s

-72-
Ejemplo | Precursor RS : Datos
A 4
4

126 Ejemplo Me Sal de HCl &y {CD30D, 400 MHz)
(de la 108 2,29 {3H, s}, 2,43 (3H, s8), 2,89 (3H,
amina w |8}, 2,91 (BH, s), 3.26 (3H, s), 4,42
primana) {(2H, s), 8,84 {1H, d), 6,97 (2H, m),

7.27 (1H, d), 7,47 (1H, dd), 7,60

(1H, d), MS m/z (TS +) 395 (MH )
127 Ejemplo H Sal de HCl & (CD50D, 400 MHz)
{de la 109 2,27 (3H, 8), 2,42 (3H, s), 2,94 (6H,
amina am | 8}, 2,99 (3H, 8), 4,42 (2H, s), 6,77
primana) Ms (1H, d), 6,89 {1H, d}, 6,99 (1H, s),

7,19 {1H, d), 7,28 (1H, dd}, 7,50
(1H, s): MS m/z (TST) 381 (MH ),
(ES*) 381 (MHT), (ES) 379 (M-H )

Se aifiadié cloruro de metanosulfonto {371 i, 4,79 mmol) a una solucién de
la anilina del Ejemplo 103 (725 mg, 2,4 mmol} y Et3N (1 ml, 7,17 mmol) en DCM (10
mi) a 0°C. Después de agitar a 0°C durante 1 h, la reaccidon se dejé calentar a

temperatura ambiente antes de separar el disolvente a vaclo Se afiadié NaOH 2M (10

ml} al residuo y la mezcla se agité durante una noche La solucién clara resultante se

neutraliz6 por ia adicién de NH4Cl acuoso saturado y se extrajo con DCM (2 x 30 ml)

Las capas argénicas combinadas se secaron (MgSO,4) y se evaporaron para dar un

aceite Este se recogié en EtOAc (10 mi), la sal de HCl se precipité por la adicién de
HC! stéreo 1 M y el producto (669 mg, 67%) se recogié por filtracién, 5 (de-DMSO.
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V) l

400 MHz) 2,23 (3H, 3), 2,42 (3H, s}, 2,75 (6H, s, 3,04 (3H, s), 4,38 (2H, s), 6,84
(1H, d), 6,93 (1H, d), 6,98 {1H, s), 7,17-7,25 (2H, m), 7,50 (1H, s), MS m/z (ES ™)

381 (MH T}

Los compuestos de férmula Ip, 8s decir los compuestos de férmula general
| en la que R1 Yy R2 son metilo, R% es hidrégeno y RO es -NH502R9. mostrados en la

Tabla 186, se prepararon de acuerdo con el Ejempio 128 a partir de los precursores

indicados

...°>g’*\(:(‘u""

C.

Y
(ip)
Tabla 18
Ejemplo | Precursor R® : Datos
Y
4
129 Ejemplo Me Sal de HCI 54 (CD30D, 400 MHz)
104 2,92 (6H, s}, 2,99 (3H, s), 3,26 {2H,
t), 3,40 (2H, t), 4,41 (2H, s), 6,88
(2H, d), 7,00 (1H, s), 7,10 (1H, d),
7,27 {1H, d), 7,50 (1H, s), MS m/z
(Ts+) 381 (MH™T)
130 Ejemplo Et Sal de HC| &y (dg-DMSO, 400 MHz)
103 1,21 (3H, 1), 2,23 (3H, 8), 2,42 (3H,

s), 2,74 (6H, s}, 3,18 (2H, q), 4,26
(2H, s), 6,92 (1H, d), 6,92 (1H, d),
6,98 (1H, s}, 7,18-7,25 (2H, m), 7,51
(1H, s), MS m/z (ES ) 395 (MH )
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T 149

PREPARACIONE

PREPARACION 1
- i -2-fluoro-N-metilbenzamida

NHMe
H,NO
F

A una solucién del dcido 5-(aminosulfonil)-2-fluorobenzoico [preparado de
acuerdo con Chem Pharm Buill 1995, 43, 582-7] (22,98 g, 106 mmol) en THF (600
mi} a temperatura ambiente bajo nitrégeno, se afiadié carbonildumidazol (17 g, 106
mmol) Después de agitar durante 2,25 h, se afadié gota a gota una solucién de
metilamina en THF (2 M, 70 ml, 140 mmol) y la reaccién se mantuvo con agitacion
durante 18 h La mezcla de reaccién bruta se concentré a un bajo volumen y se
ailadié EtOAc (150 ml) al aceite denso resultante Esta mezcia se agitd y se formé un
preciprtado granular que se recogié por filtracién Este producto bruto, contaminado
con imidazol, se suspendi6 en DCM (300 mi} y se calenté a refiujo durante 5 h
Después de enfriar a temperatura ambiente, la mezcla se filtré para dar el producto
deseado (19,8 g, 81%) que contenla <2% en peso de imidazol; TH NMR &y (300
MHz, dg-MeOH) 2,97 (3H, s), 7,40 {1H, 1), 8,05 (1H, m), 8,29 (1H, d}, MS m/z
(TS ) 260 (MNH, *)

PREPARACI
- lisulfa ol
OH
Lo |
Ms
1} Prepar -clorg-1- il -

A una solucién de 4-fluoro-3-cloronitrobenceno (27 g, 156 mmol) en DMF
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{150 mi) a temperatura ambiente se afadié sulfuro de 6-terc-buti-4-hidroxi-2-metil-
fenilo (100 mg) seguido por tiometéxido de sodio {(NaSMe) (10 g, 143 mmol) vy la
reaccién se agitd durante 6 h La DMF se separd a vacio y el residuo se repartié entre
éter (1 1) y agua {1 !) La capa etérea se lavé con agua (1 ) y saimuera {1 ), se secd
(MgS0,4) vy el disolvente se separ6 a presidn reducida El resiiuo se purificé por
cromatograffa en columna {S105, DCM pentano 1 6 polarndad creciente hasta 3 7)
para dar el compuesto del titulo (15,22 g, 49%) como un séhido amanllo, &y (400
MHz, CDClg) 2,53 (3H, s). 7,20 (1H, d), 8,09 (1H, dd), 8,20 {1H, d}

1) Preparacién de 3-cloro-4- ulfanil}anily

A una mezcia del compuesto anternior (14,08 g, 69 mmol} en écido acético
{300 ml) y agua {60 ml) se afladi6 polvo de hierro (23 g, 412 mmol) y la mezcla de
reaccién se agitd hasta que se hubo disuelto todo el material de partida La mezcla se
dejé estar durante 1,5 h y luego el &cido acético se separd a presién reducida. E!
residuo se recogi5 en NaHCOg saturado (acuoso) (500 mi) y EtOAc (500 ml) y se
filtré a través de Arbace!® Las capas se separaron, la fase acuosa se extrajo con
EtOAc (300 ml) v los extractos organicos combinados se lavaron con salmuera, se
secaron (MgS0O,) y el disolvente se separé a vacfo para dar el compuesto del tftulo
(11,52 g, 96%) como un sélido beige, 5 (400 MHz, CDCl3) 2,38 (3H, s), 3,86 (2H,
br), 8,63 (1H, dd), 6,70 (1H, d), 7,12 (1H, d), MS m/z (ES*) 174 (MHT)

11 -clpro-4- Isulfanil}fencl

La amiina anterior (11,6 g, 68,2 mmol) se disolvi6é en la minma cantidad de
THF (~16 ml) y se afladié agua (500 ml) con agitacidn vigorosa, seguida por H,50,4
concentrado (25 ml) La mezcla se enfrié en un bafio de hielo y agua y se aiadié con
una pipeta una solucién de NaNO, (5,0 g, 72,56 mmol) en agua helada (10 ml)
introduciéndola por debajo la superficie de la mezcla de reaccién La reaccion se agité
a 0°C durante 1,5 h y la solucién amanlla/parda resultante se decantd para separaria
del s6lido restante ampleando un embudo de goteo que contenfa hielo {~200 g). Esta
solucién se afiadié a velocidad constante durante 7 min a una mezcla agitada
vigorosamente de Cu{NOg), (230 g, 0,99 mol} y Cuy0 (8,52 g, 67,4 mmol) en agua
{1 1) a temperatura ambiente Una vez completada la adicién, la mezcla se agitd
durante 15 min més antes de ser axtralda con éter (500 mi) El sélido rojo/pardo
residual del matraz de reaccién se racogié en MeOH (100 ml) y se diluyé con éter
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{300 mil) antes de ser vertido en la capa acuosa de antes La capa etérea se separd

-78 -

y las capas orgénicas combinadas se extrajeron con NaOH 1 M (3 x 100 ml} Los
extractos acuosos se acidularon con HCI concentrado y luaego se extrajeron con éter

{2 x 150 ml) Luego las capas stéreas se lavaron con salmuera, se secaron (MgS0g4)

y el disolvente se separ6 a vaclo para dar el fenol (5,466 g, 47%) como un sélido
cnistalino pardo, 5H {400 MHz, CDCl3} 2,44 {3H, s), 5,08 (1H, br), 8,77 {1H, d), 8,93
(1H, d), 7,18 (1H, d), MS m/z (ES) 173 (M-H) t)
PREPARACION 3
3-Fluoro-4-{metiisulfanil}fencl
F

Este compuesto se preparé utilizando un método similar al descnto
anteriormente para la Preparacién 2 partiendo de 3,4-difluoronitrobenceno comercial-
mente disponible, B (CDCl3, 300 MHz) 2,40 (3H, s), 5,03 (1H, br}, 6,60 (2H, m),
7,27 (1H, m oscuro), MS m/z (ES") 167 (M-H )
PREPARACION 4
2.3- =14 oxatiin-6

Se suspendieron 1,2-dibromoetano (2,3 ml, 28,7 mmol) y K5,CO3 (8,21 g,

59.4 mmol) en acetona {250 mil} y se afiadi6 una solucién de 2-suifanil-1,4-
bencenodiol (preparado de acuerdo conJ Org Chem 1990, 65, 2736} (4,22 g, 29,7
mmol) en acetona (50 ml) a lo largo de 4 h a la mezcla agitada Una vez terminada la

adicién, la agrtaciéon se continué durante 10 h méas antes de separar e} disolvente a
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extrajo con EtOAc (560 ml) y las capas orgénicas combinadas se secaron (MgSQOy4) y
se evaporaron La punficacién del residuo por cromatografia en columna [Si0,,
(pentano/EtOAc) 9 1] dio el compuesto del titulo (2,48 g, 55%) como aceite naranja
palido, 8 (CDCl4, 400 MHz} 3,08 {2H, m), 4,31 (2H, m), 4,44 (1H, 5), 6,42 (1H, d},
6,49 (1H, s), 6,66 (1H, d); MS m/z (ES") 167 (M-HT)

PREPARACION B
-1,4-benzoxatiin-

J

El compuesto del titulo se preparé de una manera similar al compuesto de la
Preparacién 4 partiendo de 4-sulfanil-1,3-bencenodsol (preparado de acuerdo con J
Org Chem 1979, 26, 4971-4973), & (CDCl3, 400 MHz) 3,06 (2H, t), 4,37 (2H, 1),
6.32 (1H, s), 6,35 (1H, d), 6,84 (1H, d), MS m/z (TS ) 169 (MH )

PREPARACIGN 6
1,3-Dihidro-2-benz -6-ol

Se disolvié 1,3-dihidro-2-benzofuran-5-emina (preparada de acuerdo con el
documento US 40002886) (2,7 g, 20 mmol) en una mezcla de agua (300 ml) y H,S0,4
concentrado (21 mi), se enfnd a 0°C y se afiadi6 NaNO, (1,43 g, 20,7 mmol) en agua
{10 ml} a lo largo de 15 min Después de agitar a 0°C durante 1 h, la mezcia se
mantuvo con agitacién a 0°C durante 30 min y se afiadié urea hasta que se ocbservd
una prueba negativa con almidén/papel Kl. Luego la solucién se verti6 a lo largo de 2
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min en una mezcla de agua (180 ml) y H,80,4 concentrado {12, 6 ml) a 90°C y se
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agité a esta temperatura durante 1,5 h Luego la mezcla caliente se filtré y se dejd
enfnar a temperatura ambiente La mezcla acuosa se extrajo con EtOAc {2 x 100 ml)
y las capas organicas combinadas se secaron (MgS0O,4) y se evaporaron para dar el
fenol del titulo {974 mg, 36%) como un sélido cremoso, & (CDCl3, 400 MHz) 5,03
(4H, 8), 6,71 (2H, m), 7,08 {1H, d)

PREPARACION 7

raci de_2,3-dihi - -

Una suspensidn de 1,1-didxido de 2,3-dihidro-1-benzotiofen-6-amina
[preparada de acuerdo con./ Am Chem Soc 1955, 77,5939]1(15,73 g, 85,8 mmol)
en agua (500 ml) y Hy804 concentrado (35 mi) se calenté hasta slcanzar una
solucién La mezcla se enfrié a 0°C y luego se afiadié una solucién de NaNO, (6,22
g, 90 mmol) en agua (15 ml} a lo largo de 5 min La reaccidn se agté a 0°C durante
1 h y luego se anadié urea, para separar el exceso de nitmto, hasta que se obtuvo un
ensayo negativo con almidén/papel KI La mezcla se dejd calentar a temperatura
ambiente, luego se afiadié con agitacién a una mezcla de H,S04 concentrado (55 mi)
y agua (750 mi) a 90°C La reaccién se calenté de nuevo a 90°C y se agité a esta
temperatura durante 30 min La mezcla de reaccién caliente se filtré a través de
Arbocel® y luego se agité a temperatura ambiente durante una noche. La mezcla
acuosa se extrajo con éter (2,5 I} y luego con EtOAc (6 x 500 mi} y las capas
orgadnicas combinadas se secaron {(MgSQ4) y se evaporaron para dar el fenol deseado
(12,7 g, 80%} que se utilizé sin més purificacién; 8 (CDClg, 400 MHz) 3,30 (2H, m},
3,60 (2H, m), 7,05 (1H, m), 7,14 (1H, s), 7,23 (1H, m); MS m/z (ES") 183 (M-H )

1 cidn - -1-ban -8

Se aiiadié una solucién de Ia sulfona de la etapa (i) (4,84 g, 26,3 mmol) en
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tolueno {100 mi) y THF (70 ml) a una solucifn de DIBAL en tolueno {1 M, 100 mi,
100 mmol) y luego la mezcla se calentd a reflujo durante 16 h Daspués de enfnar a
temperatura ambiente, se afiadié cuidadosamente EtOH (75 ml) seguido por agua (100
ml) con agitacién Se afiadié HC| 6 M a |a suspensidn densa resultante y se separé ia
capa orgénica La capa acuosa se extrajo con EtOAc (3 x 160 ml) y las capas
orgénicas combinadas se secaron (Mg50,) y se evaporaron para dar un séhdo beige.
La purificacién por cromatografia en columna [S$10,, DCM/MeOH/NH; 880
(97 3 0,25} aumentando la polandad a (85°6-0,5) proporcioné el fenol del tftulo
deseado como un sélido beige (1,85 g, 53%), &y (CD50D, 400 MHz} 3,13 (2H, t),
3,30 (2H, m), 8,41 (1H, d), 6,60 (1H, s), 6,98 (1H, d): MS m/z (ES’) 161 (M-H T)

La fluoroamida de la Preparacion 1 {732 mg, 3,15 mmol} se traté con 4-
{metiltio)-m-cresol {comerciaimente disponible) {535 mg, 3,47 mmol) y carbonato de
potasio (457 mg, 3,31 mmol) en DMF {10 ml). La mezcla se calentd a 100°C durante
5 horas El disolvente sa separd por evaporacidn a presién reducida y el residuo se
traté con HCl 2 M (10 ml) La suspensién resuitante se extrajo vanas veces con
diclorometano. Las capas combinadas de diclorometano contenfan una suspensién y
se evaporaron para dar un residuo sdhido El residuo se tnturé con éter (5 ml) y el
séhdo restante se lavé con éter (3 x 10 ml) para dar un sélido blanquecino (765 mg,
66%), & (300 MHz2, dg-DMSQ) 2,28 {3H, s), 2,48 (3H, s), 2,70 (3H, d), 6,90 (1H,
dl, 7,02 (1H, d), 7,03 (1H, s), 7,30 (1H, d), 7,35 (2H, s), 7,79 {1H, d), 8,10 {1H, d),
8,30 (1H, m), MS m/z (TS ) 367 (MH T), 385 (MNH, )
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Los compuestos de férmula Va, es decir los compuestos de férmula general
V en la que T es -C{=0)NHMe, R? es hidrégeno y RO es -§09NH5, mostrados en la
Tabla 17, se prepararon de acuerdo con la Preparacién 8 utilizando la sulfonamida de

5 la Preparacidn 1 y el fenol indicado
u,::<o:[um

(Va)

10

15 Tabla 17

Preparacién | Fenol Datos

precursor

9 Synth
Commun
1991, 21,
959-964

8 {dg-DMSO0, 400 MHz) 2,80 (3H, d),
3,20 (2H, 1), 3,40 (2H, 1), 6,90 (1H,
m), 7,05 {1H, s), 7,25 (1H, d}, 7,36
(1H, s}, 7.80 (1H, m), 8,10 (1H, si,
8,30 (1H, brs); MS m/z (TS™*) 365
(MH 1)

8y (CDZ0D, 400 MHz) 2,92 (3H, s),
3,17 (2H, m), 4,41 {2H, m), 6,60-8,70
(2H, m}, 8,97 (1H, d), 7,18 (1H, d),
7,90 {1H, d), 8,31 {1H, s); MS m/
(rs*) 381 (MHT)

8y (CD30D, 400 MHz) 2,43 (3H, s),
2,97 (1H, s}, 6,89 (2H, m), 7,00 (1H,
d), 7,39 (1H, br), 7,88 (1H, brd), 8,23
(1H, 8), MS m/z (EST) 371 (MH )

8 (CD;0D, 400 MHz) 2,85 (3H, s},
2,99 (3H, s), 6,99 {1H, d), 7,09 (1H,
d), 7,22 (1H, s), 7,37 {1H, d), 7,92
(1H, d}, 8,28 (1H, s), MS m/z (EST)
387 (MHT)

10 Prep 5

11 Prep. 3

20 |12 Prep 2

p-lrp-| | |-
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Preparacion | Fenol Datos
precursor
E 4
13 Prep 4 8y (CD30D, 400 MHz) 2,87 (3H, brs),
3,13 (2H, brs), 4,37 (2H, brs), 6,73
{1H, brs), 6,82 (3H, m), 7.82 {1H, s),
8,28 (1H, brs), MS m/z (EST*) 381
(MH *)
14 Prep 6 GH (de-DMSO, 400 MHz) 2,79 (3H, s},
4,98 {(4H, brs), 8,92 (1H, d}, 7,04 (1H,
d), 7,09 {1H, s), 7.37 {(3H, m), 7,79
o {1H, m), 8,10 (1H, s), 8,30 (1H, s);
MS m/z (TS ) 349 (MH )
15 Comercial BH (CD300. 400 MHz) 2,08 (2H, m),
2,90 {7H, m}, 6,84 (2H, m), 6,97 (1H,
s), 7,23 (1H, d), 7,81 (1H, d), 8,31
(1H, 8), MS m/z (TS +) 347 (MH T)
16 Tetrahedron Producto utiizado sin punficacidon
1982, 38,
2721y i
Synthesis Ne
1982, 475
17 Prep 101 5|.| (CDZ0D, 400 MHz) 2,88 (3H, s),
4,20 (4H, s), 6,89 (1H, d), 8,97 (1H,
d), 7,01 (1H, s), 7,30 {1H, d), 7,84
] {1H, d), 8,28 {1H, s}, MS m/z (TS T)
382 (MNH4 1)
18 Prep 7 6y (DMSO-dg, 400 MHz} 2,78 (3H, d),

-

3,23 (2H, m), 3,40 (2H, m), 6,75 (1H,
dd), 6,90 (1H, d), 7,02 (1H, s), 7,27
(1H, d), 7,34 (1H, d), 7,80 (1H, d),
8,10 {1H, 8}, 8,268 (1H, br, d); MS m/z
(ES") 363 (M-HT)
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PREPARACION 19
b-Bromo-2- lhidro-1-benzotien-5-lloxl)benza

Una mezcla de 5-bromo-2-fluorobenzaldehido (1,08 g, 5,32 mmoi), 5-hidroxi-
2,3-dihidrobenzotiofeno (preparado como se describe en Synth Commun. 1991, 21,
959-964) (808 mg, 5,31 mmol) y K,COg (1,47 g, 10,6 mmol) en DMF (5 ml) se
calentd a 90°C durante 18 h Después de enfriar a temperatura ambiente, la mezcla
se repartid entre agua {50 mi) y éter {50 ml), extrayéndose la capa acuosa con éter
(60 ml) Los extractos orgénicos combinados se lavaron con agua {50 ml), se secaron
{MgS0,4) v se evaporaron El residuo se punficé por cromatografia en columna [Si05,
(pentano/EtOAc) 9 1], y luego se tnturd con éter, para dar el producto (1,1 g, 62%)
como un s6lido amanllo palido, GH {CDCl3, 400 MHz) 3,28 (2H, t), 3,41 {2H, 1), 6,78
{1H, d), 6,84 (1H, d), 6,92 (1H, s}, 7,20 (1H, d), 7,58 {1H, d), 8,00 (1H, s), 10,43
{1H, s}

Los compuestos de la férmula general I, mostrados en la Tabla 18, se
prepararon de acuerdo con la Preparacién 19 haciendo reaccionar el fenol indicado con
el 2-fluorobenzaldehido requerido En la mayorfa de los casos, el producto de reaccién
bruto después del tratamiento acuoso se utilizd directamente en las etapas subsiguien-

tes sin més purificacidn

(n
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Tabla 18

B

Preparacién

Fenol
precursor

Datos

20

Prep 3

Br

8y (CDClg, 300 MHz) 2,48
(3H, 8), 8,81 (3H, m), 7,37
(1H, 1), 7,64 (1H, d), 8,08
(1H, s), 10,39 {1H, 8), MS
m/z (TST) 368, 360
(MNH4 )

21

Prep 5

Br

8y (CDCl3, 400 MHz) 3,13
(2H,m), 4,42 (2H, m), 6,55
(1H, s), 6,59 (1H, d), 6,81
(1H, d}, 7,04 (1H, d), 7,69
(1H, d), 8,01 {1H, s), 10,40
(1H, s)

22

Prep 2

Br

8y (CDClg, 400 MHz) 2,43
(3H, s), 6,78 {1H, d), 6,94
(1H, d), 7,08 {1H, s), 7,19
(1H, d), 7,59 (1H, d), 8,00
(1H, s)

23

Camaercial

Br

3y (CDClg, 300 MHz) 2,36
(3H, s), 2,49 (3H, s}, 6,78
(1H, d), 6,90 (2H, s), 7,22
(1H, d), 7,59 (1H, d), 8,05
(1H, s), 10,45 (1H, s); MS
m/z (TSt} 358, 354
(MNH4 )

24

Comercial

MeO

8 (CDClg, 300 MHz) 2,35
(3H, s), 2,46 (3H, s), 3,87
(3H, s), 6,82 (1H, d), 6,83
(1H, s), 6,92 (1H, d), 7,13
{1H, dd), 7,19 (1H, d), 7,40
{1H, d}), 10,40 (1H, s); MS
m/z (TS*) 389 (MHT)

25

Comercial

| | || | |

8y (CDClg, 300 MHz) 7,02
(1H, dd), 7,21 (1H, s), 7,30
(1H, m), 7,40 (1H, m}, 7,64
(1H, d), 7,86 (1H, dd), 8,01
(1H, d), 8,18 (1H, d), 8,88
(1H, d), 10,43 (1H, 8), MS
m/z (EST) 268 (MH*)
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wi 59

Preparacién

Fenol
precursor

Datos

26

Comercial

atalis s

8y (CDCl3, 400 MHz2) 8,97
(1H, d), 7,21-7,27 (2H, m),
7,92-8,01 {2H, m), 8,11
(1H, d), 8,83 (1H, d), 10,60
{1H, s), MS m/z (ES ) 272
{MNa 1), (ES’) 248 (M-HT)

27

J Chem
Soc 1952,
4986-4993

-

¢

B (CDClg, 300 MHz) 7,08
{1H, d), 7,36 (2H, m), 7,65
{1H, m), 7.79 (1H, dd),
8,01 (1H, d), 8,13 (1H, d),
9,29 (1H, d), 10,45 (1H, s),
MS m/z (TS*) 261 (MH )

28

Comercial

3y (CDCig, 400 MHz) 7,09
{(1H, d), 7,28 (1H, m), 7,35
(1H, m), 7,40 {1H, m), 7,50
(1H, br}, 7.59 (1H, m), 7,886
(1H, dd), 7.99 (1H, dt},
8,16 (1H, d), 8,86 {1H, m),
10,48 (1H, s); MS m/z 250
(MH*)

29

Chem
Pharm

Buil 1978,
26, 1443

S| &

8 (CDClg, 400 MHz) 8,91
{1H, d), 7,25 (2H, m), 7,65
{24, m), 7,96 {1H, m), 8,12
{1H, d), 8,95 (1H, s), 10,5
{1H, 8), MS m/z 266 (MH )

30

Comercial

i

8y (CDClg, 300 MHz) 2,36
(3H, s), 3,44 (3H, s), 6,87
(3H, m), 7,17 {(2H, m), 7,50
(1H, t), 7,92 (1H, dd),
10,62 (1H, s); MS m/z
(Tst) 269 (MHT)

31

Synth
Commun
1991, 21,
969-964

-

8 (CDClg, 400 MHz) 3,26
(2H, 1), 3,39 (2H, m), 6,85
{2H, t), 8,92 (1H, s), 7.18
{24, m), 7,48 (1H, 1), 7.92
{(1H, d), 10,61 {1H, 3), MS
m/z (TS ) 257 (MH )
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Praparacién | Fenol R4 RO Datos

precursor

32 Comercial Br H Oy (CDCI3, 400 MHz) 2,36
{3H, s), 2,44 (3H, s), 6,88
{2H, m), 6,96 (1H, s), 7,18-
7.25 (2H, obs), 7,77 (1H,

d), 10,43 (1H, s)

: '
F 4
eE“-
33 Prep 7 H Br : 84 (CDClg, 400 MHz} 3,27
- }

(2H, m), 3,42 (2H, m), 6,87
(1H, d), 6,80 (1H, d), 8,90
{1H, 8), 7,16 {1H, d), 7,58
{1H, d), 8,01 {1H, 8), 10,41
{1H, 8), MS m/z (TS t) 354
(MNH, *)

oy (DMSO-dg, 300 MHz)
8,26 {1H, d), 6,43 (1H, d),
7.49 (1H, d), 7,656-7,71
(2H, m), 7,88 {1H, d), 8,07
(1H, d), 8,17 {1H, s}, 8,73
(1H, d), 8,89 (1H, s), MS
myz (ES-) 273 (M-H), (ES T)
275 (MHT)

348 Comercial H CN

8 Ei 4-fluoro-3-formiibenzonitniio se sintetizé de acusrdo con Synth Commun 1997,
27(7), 1198y J Org Chem 1981, 26, 2522,

El producto de la Praparacién 30 también se prepard como sigue.

Se afladieron sucesivameanta carbonato de potasio (334,11 g, 2,42 mmol} y
4-{metiitio)-m-cresot {273,4 g, 1,77 mmol) a DMF (2 |). Luego se afladié 2-fluoro-
benzaldehido (200 g, 1,81 mol) a la suspensién y la mezcla se calenté en el intervalo
de 100-110°C Después de 48 h, la mezcla de reaccidn se dej6 enfnar a temperatura
ambients y se afiadié agua (1,2 1) La solucién se enfné por debajo de 10°C y el pH
se gjustd a 5 con HCI concentrado (0,37 |), mantentendo la temperatura por debajo
de 10°C. Se afiadieron agua (0,15 [} y diclorometane (0,9 1) y se agit6 la mezcla Se
separaron las capas y la capa orgénica se lavé con agua (4 x 0,75 ) El disolvente se
destilé para separar azeotrépicamente el agua Se afiadié diclorometano de nueva
aportacién, en caso necesano Luego la solucién en diciorometano, seca, se concentrd
a vacio para dar el producto bruto como un aceite (422 g, 100%).
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Los compuestos de férmula IX, mostrados en la Tabla 19, se prepararon de
acuerdo con la Preparacién 19, utilizando o bien 2-cloro-b-nitrobenzaldehido o 2-cloro-
5-nitrobenzonitnio con el fenol indicado Para estas reacciones, habituaimente era
suficiente un tiempo de reaccidén més corto {aproximadamente 2-3 h) para conseguir

5 una buena conversibn En ia mayorfa de los casos, el producto bruto de reaccidn
después del tratamiento acuoso se utiizé directamente en las etapas subsiguientes
sin mas purificacién.

10

y
B
s

15
Tabla 19

Preparacién | Precursor w Datos

35 Prep 3 -C=N By (CDClg, 400 MHz) 2,48 (3H,
s), 6,85-6,95 (3H, m), 7,28 (1H,

t), 8,30 (1H, d), 8,62 {1H, s)

5 (CDClg, 400 MHz) 3,14 (2H,
d), 4,43 (2H, d), 8,82 {2H, m),
6,92 (1H, d}, 7,08 (1H, d), 8,27
(1H, d), 8,72 {1H, s), 10,61
{(1H, s), MS m/z (TST) 318
(MHT)

8 (CDCly, 300 MHz) 2,55 (3H,
s), 6,94 (1H, d), 7,09 (1H, dd),
7,22 (1H, d), 7,27 (1H, d), 8,36
{1H, dd), 8,60 (1H, d), MS m/z
{TS*) 338 (MNH, *)

36 Prep 5 ‘/L‘

20 |37 Prep 2 -CeN

| ||




6%

ol

Preparacidon | Precursor w Datos
Y

38 Synth
Commun ,
1991, 21,
959-964

5 (CDClg, 400 MHz) 3,29 (2H,
m), 3,42 {2H, m), 6,88 (2H, m),
6,96 (1H, s), 7,23 (1H, d}, 8,26
{(1H, d), 8,75 (1H, s), 10,64
{1H, s)

8y (CDClg, 400 MHz) 2,38 (3H,
8), 2,50 (3H, s}, 6,92 (1H, d),
6,99 (2H, m), 7,24 (1H, d), 8,28
(1H, dd), 8,78 (1H, d), 10,67
(1H, 8)

39 Comercial /L“
40 Comaercial /L‘
7.29 {1H, d), 8,27 {1H, d), 8,79
(1H, s), 10,59 (1H, s), MS m/2
(TS*) 301 (MNH, )

41 Prep 4 -C=N 8 (CDClg, 400 MHz) 3,18 (2H,
t), 4,44 (2H, t), 6,78 {1H, d),
6,88 (1H, s), 6,92 (2H, d), 8,32
(1H, d), 8,57 (1H, s); MS m~2

(TS*) 332 (MNH, )

42 Comercial -C=N &y (CDCl3, 400 MHz) 2,32 (3H,
s}, 2,47 (3H, s}, 6,87 {1H, d},
6,94 (2H, m), 7,21 (1H, d), 8,268
(1H, dd), 8,51 {1H, d), MS m/z

(TS*) 318 (MNH4 *)

8 {CDCl4, 400 MHz) 2,18 {2H,
m), 2,95 {4H, 1), 6,90 {2H, m),

2721y as | 8,86 (2H, m), 7,19 (1H, d}, 8,24
Synthesis {1H, dd), 8,53 (1H, d); MS m/z
1982, 475 {TS*) 318 (MNH, )

43 Tetrahedron | -C=N 5y (CDClg, 400 MHz) 2,31 (3H,
1982, 38, 8), 2,41 (3H, s), 6,76 (1H, dd),
e
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PREPARACION 44
5-B -2 I -1-benzotien-b-lloxi m de terc-butilo

La sal de hidrocloruro del Ejemplo 36 (1,04 g, 2,7 mmol) se suspendié en
DCM ({12 ml} v se afiacié EtgN (750 pl, 5,38 mmol), seguida por dicarbonato de di-
terc-butilo (768 mg, 351 mmol) Después de egitar a temperatura ambiente durante
20 min, la reaccién se inactivé por la adicion de HCI 0,2 M (20 ml) La mezcla bien
agitada se separd y la capa acuosa se extrajo con DCM (10 ml) Las capas orgénicas
combinadas se secaron (MgSO,4) y se evaporaron para dar el producto {se presume
randimiento cuantitativo) como un aceita incoloro que se utilizd sin mas punficacidn,
8y {CDCl3, 400 MHz) 1,56 (2H, s), 2,82-2,98 (3H, brd), 3,23 (2H, 1), 3,40 (2H, 1),
4,44 (2H, brd), 6,71 (2H, d), 6,79 (1H, 8}, 7,12 (1H, d), 7,29 (1H, d), 7,39 {1H, s).

Los compuestos de férmula X, mostrados en la Tabia 20, se prepararon de

acuerdo con la Preparacién 44 partiendo de los precursores indicados



i
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Tabla 20

Preparacién | Precursor Datos

45 Ejemplo 38 5 (CDClg, 400 MHz) 1,41 (SH, brs},
2,81 (3H, m), 3,07 (2H, m), 4,36 {4H,
m), 6,38 (1H, 5), 6,43 (1H, d}, 6,71 (1H,
d), 6,92 (1H, d), 7,26 (1H, d), 7,34 (1H,

s), MS m/z (EST) 468 (MHT)

8y (CDClg, 400 MHz) 1,48 (8H, 3), 2,41
{3H, 8}, 2,82 (3H, brd), 4,39 {2H, brd),
8,73 {1H, d), 6,80 (1H, d), 6,93 (1H, s),
7.04 (1H, d), 7,32 (1H, d), 7,39 (1H, s),
MS mvz (TS*) 474 (MHT)

8y (CDCl5, 300 MHz]} 1,46 (SH, brs}),
2,46 (3H, s), 2,89 {3H, brs), 4,41 (2H,
brs), 6,68 {2H, m), 6,82 (1H, d), 7,27
(1H, obs), 7,40 (1H, d), 7,43 (1H, ), MS
m/z (TS*) 458 (MH )

8y (CDCl3, 300 MHz) 1,46 (9H, br), 2,38
{3H, sl, 2,44 (3H, 8), 2,90 (3H, br), 4,47
{2H, br), 6,70-8,81 (3H, m), 7,20 (1H, d),
7,24-7,58 {2H, m)

48 Ejemplo 39

5 47 Ejempio 37

48 Ejemplo 44

| v 1P| P[P

PREPARACION 49
10 B -2-[3-fluoro-4 tiisulf noxl amato de terc-|

"‘(I‘.'-Li“

16

El compuesto del titulo se prepard a partir dal bromuro de la Preparacién 47
20 por el método del Ejemplo 78; & (CDCly, 300 MHz) 1,48 (SH, brs), 2,50 (3H, s),
2,93 (3H, brs), 4,65 (2H, brs), 6,79 (2H, m}, 6,88 {1H, d), 7,35 {1H, t), 7,63 (1H, d),
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7,59 (1H, s), MS m/z (TS +) 403 (MH T)

PREPA b0

Una mezcla del bromuro de la Preparacion 44 (1,22 g, 2,7 mmol), Et3N (1,13
mi, 8,11 mmol) y diclorobis(tnfenilfosfina)paladio {ll} {190 mg, 0,27 mmol) en MeOH
(14 mi) se calent6 a 80°C a una presién de CO de 7 kglcmz durante 18 h El anélisis
por tlc indicé que la reaccidon no era completa, por lo que se afladié una porcién
adicional de catalizador (190 mg, 0,27 mmol) y la mezcla se calenté a 100°C a una
presidon de 7 Iltgk:m2 de CO durante 24 h La mezcla se diluyé con EtOAc (20 ml) y
se filtré a través de un tapén de gel de sflice, eluyendo con EtOAc en exceso El
disolvente se separé a vaclo y el residuo se rapartié entra EtOAc {50 ml) y una mezcla
2 1 de agua NH5 880 (60 ml) La capa acuosa se extrajo con EtOAc (26 ml) y las
capas orgédnicas combinadas se secaron (MgS0,) y se evaporaron. La purificacién por
cromatografia en columna [S104, (pentano/EtOAc) 4:1] dio el producto (970 mg,
84%) como un aceite, 5 (CDCl3, 400 MHz) 1,42 (SH, s), 2,90 (3H, brs), 3,22 (2H,
t), 3,38 (2H, t), 3,84 (3H, s), 4,60 (2H, brd), 6,74 (2H, d), 6,82 (1H, s), 7,13 (1H,
d), 7,82 (1H, d), 7,93 (1H, brd), MS m/z (ES ) 430 (MH )

Los compuestos de férmula XI, mostrados en la Tabla 21, se prepararon de

acuardo con la Preparacién 50 partienda de los precursores indicados.
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Tabla 21

Praeparacidn

Precursor

o s

Datos

b1

Prep 45

8y (CDClg, 400 MHz) 1,42 (9H, s), 2,86
{2H, m), 3,07 (2H, m), 3,86 {3H, s), 4,37
(2H, m), 4,48 (2H, m), 6,48 {2H, m},
6.79 (1H, d), 8,97 (1H, d), 7,83 (1H, d),
7.95 (1H, s); MS m/z (EST) 446 (MH )

b2

Prep 46

5y (CDClg, 400 MHz) 1,43 (SH, brs),
2,47 (3H, s), 2,88 (3H, brd), 3,90 (3H,
s), 4,51 {2H, brd), 6,81 {1H, d), 6,91
{1H, d), 7,06 (1H, s), 7,20 {1H, d),7.89
{1H, d), 7,98 {1H, brd), MS mv/z (TS )
469 {(MNH4 *)

53

Prep 47

2SS alKern

5y (CDCl3, 300 MHz) 1,47 (SH, brs),
2,48 (3H, 8), 2,91 (3H, brs), 3,94 (3H,
8), 4,62 (2H, brs), 6,78 {2H, m), 6,91
(1H, d), 7,35 (1H, m), 7,92 (1H, d), 8,02
(1H, brs), MS m/z (TS*) 463 (MNH, %)

54

Prep 48

-

8 (CDClg, 300 MHz) 1,44 (9H, s), 2,37
(3H, s), 2,47 (3H, s), 2,94 (3H, br}, 3,90
{3H, s), 4,73 (2H, br), 6,79-6,87 (3H, m),
7,20 (1H, d), 7,86 (1H, d), 8,00 (1H, br),
MS m/z (EST) 464 (MNa )
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PREPARACION 55

benzolco

10

Una solucién del éster de la Preparacién 60 (970 mg, 2,26 mmol) en THF {20
mi) y LIOH 1 M {20 mi) se calenté a reflujo durente 18 h Después de enfriar a
temperatura ambiente, el THF se separé a vaclo, el residuo se neutrahizé con NH4Cl

15 acuoso saturado y la mezcla se extrajo con DCM (100 mi) y luego con éter (100 mil)
Las capas orgénicas combinadas se secaron (MgSOg4) y se evaporaron para dar una
espuma blanca (960 mg) que se utilizé sin més punficacién, By (CDClg, 400 MHz)
1,30 (9H, s), 2,78 (3H, brs), 3,20 (2H, brs), 3,38 {2H, t), 4,41 (2H, m), 6,82 (2H, m),

6,78 (1H, m), 7,10 (1H, m), 7,84 {1H, m), 7,99 (1H, m), MS m/z (ES") 414 (M-H}

20
Los compuestos de férmula XIl, mostrados en la Tabla 22, se prepararon de
acuerdo con ia Preparacién 55 a partir de los precursores indicados
25 HO Nj\o'ﬂu
Mo

oxn
30
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Tabla 22

Preparacién | Precursor Datos

56 Prep 51 6y (CDClg, 400 MHz) 1,26 (9H, s}, 2,74
(3H, s}, 3,02 (2H, m}, 4,31 {4H, m), 6,38
(2H, m}, 6,64 {1H, d), 6,87 (1H, d), 7,68
(1H, brs), 7,78 (1H, brs), MS m/z (ES’)

430 (M-Ht)

8y (CDClg, 400 MHz) 1,44 (SH, brs),
2,49 (3H, 8), 2,92 (3H, brd), 4,57 (2H,
brd), 6,82 (1H, d), 6,94 (1H, d}, 7,08
(1H, 8), 7,21 (1H, d), 7,97 {1H, d), 8,04
(1H, brd), MS m/z {ES") 436 (M-H T)

5 |58 Prep 53 8y (CDCl3, 300 MHz) 1,46 (9H, brs),

2,49 (3H, s), 2,93 (3H, brs}, 4,67 (2H,
brs), 8,77 (2H, m), 6,92 (1H, d), 7,32
(1H, t}, 7,99 (1H, d), 8,08 (1H, brs), MS
m/z (ES7) 420 (M-H )

57 Prep 52

P |-

PREPARACION 69
-(A -2-{2. 3-dihidro-1-benz -B-lloxi}bencil -
10 butilo

Ayn

16

Se afiadieron EtgN (267 i, 1,92 mmol), HOBt.H,0 {128 mg, 0,84 mmol} y

20 WSCDI (191 mg, 1,0 mmol) a una solucién dsl dcido de la Preparacidn 55 (318 mg,
0,77 mmal) en DCM (10 ml) y la mezcla se agité durante 1 h antes de la adicién de

una solucién saturada de NH3 en THF (2 ml). Después de agitar durante 16 h més,

la reaccién se diluyé con agua (60 ml), HC1 0,2 M (20 mi) y DCM {25 ml} La capa
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orgénica se sapard y la capa acuosa se extrajo con DCM (25 ml} Las capas orgénicas

combinadas se secaron {MgSO,4)} v se evaporaron para dar una espuma blanca (se
presume rendimiento cuantitativo) que se utilizé sin més purificacién, 5 {CDCig, 400
MHz) 1,44 (9H, s), 2,91 (3H, br), 3,27 (2H, 1}, 3,40 (2H, t), 4,64 (2H, br), 6,75-6,88

5 (3H, m), 7,18 (1H, d}), 7,88 {1H, d), 7,74 {1H, s)

Los compuastos de férmula XlI!I, mostrados en la Tabla 23, se prepararon de

acuerdo con la Preparacién 59 a partir de los praecursores indicados

10

15

ﬂkcﬂ_im

Preparacion

Precursor

Datos

20 |80

Prep 56

&y (CDCl3, 400 MHz) 1,43 (9H,
s), 2,83-3,00 (6H, m), 3,24 (2H,
1), 3,39 (2H, t), 4,61 (2H, brs),
6,70-6,85 (3H, m), 7,15 (1H, d),
7,82 (1H, d),7,68 (1H, s}

61

Prep b6

6y (CDCly, 400 MHz) 1,46 (SH,
s), 2,89 (3H, br), 3,24 (2H, 1),
3,37-3,43 {6H,m), 3,66 (2H, 1},
3,63 (2H, m), 4,64 (2H, br),
6,46 (1H, br), 6,76-6,86 (3H,
m), 7,16 {1H, d), 7,62 (1H, d),
7,69 (1H, 3)




1
5. PP

Preparacion | Precursor RO Datos

5y (dg-DMSO, 400 MHz} 1,29
{9H, br), 2,40 {(3H, 8), 2,75 (3H,
s), 4,39 (2H, s), 8,78 (1H, d),
6,91 (24, m), 7,23 (1H, br),
7.38 (1H 1), 7.78 (2H, m},7.90
(1H, br); MS m/z (TS*) 438
{(MNH, )

62 Prep 58 °|

5y (CDClg, 400 MHz) 1,41 (9H,
s}, 2,40 (3H, s}, 2,92 (3H, brs),
2,98 (3H, d), 4,45 (2H, brs),
6,10 (1H, brs), 6,87 (2H, m),
6,88 (1H, d), 7,27 (1H, obs),
7,63 (2H, m), MS m/z (TST)
462 (MNH4 *)

63 Prep. 58 [

64 Prep 58 B4 (CDCly, 400 MHz) 1,40 (9H,
s), 2,40 (3H, s), 2,81 (3H, brs),
3,35 (3H, ), 3,63 (2H, m), 3,81
{2H, m), 4,44 (2H, brs), 6,45
{1H, brs), 6,66 (2H, m), 6,87
(1H, d), 7,29 (1H, d), 7,64 (1H,
d), 7,72 (1H, 8}, MS m/z (TS )
479 (MH )

By (CDClg, 400 MHz) 1,43 (9H,
brs), 2,47 (3H, s), 2,90 (3H,
brd), 4,52 {2H, brs), 6,87 (1H,
d), 6,91 (1H, d), 7,03 {1H, s),
7.10 (1H, d), 7.72 (1H, d), 7,78
(1H, s)i: MS m/z (ES) 435
(M-HT)

65 Prep 57
H.-JL\

5y (CDClg, 400 MHz) 1,42 (9H,
brs), 2,47 (3H, s}, 2,88 (3H,
brd), 3,00 (3H, d), 4,48 {2H,
brs}, 6,18 (1H, brd), 6,85
(2H,m), 7,01 (1H, s), 7,19 (1H,
d), 7.87 (2H, m); MS m/z (ES")
449 (M-HT)

66 Prep 57 ﬂj\

S = =
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Preparacién | Precursor RO Datos
L 4

67 Prep 56 84 {CDCl3, 400 MHz) 1,42 (SH,

u.nj\ s), 2,86 (3H, m), 3,08 (2H, m),
3,97 (2H, m), 4,48 (2H, brs),
5,86-6,27 (2H brs), 6,456 {1H,
s), 6,49 (1H, d), 6,82 (1H, d),
6,96 (1H, d), 7,64 (1H, d), 7,71
{1H, s); MS m/z (TST) 331
(MH *-Boc)

a8 Prep 56 8 (CDClg, 400 MHz) 1,26 (9H,
8), 2,74 (3H, s), 3,02 (2H, m),
4,31 (4H, m), 6,38 (2H, m),
6,64 (1H, d), 8,87 (1H, d), 7,68
{1H, brs), 7,78 (1H, brs), MS
m/z (ES’) 430 (M-HT)

PREPARACION 69
-{3-Clo lasuk oxi]-5-{hidroxl ma

..,«c%im

Se afadi6 gota a gota una solucién de LIAIH4 en THF (1 M, 2 ml, 2 mmol)
a una solucidn del éster de la Preparacién 52 {4562 mg, 1 mmol} en THF (10 ml) en
atmosfera de nitrégenc Una vez que se juzgd completa la reaccion por andhsis tic, sa
afiadi6 éter (10 ml) y el exceso de LiAlH4 se inactivé por adicién cuidadosa de NaOH
2 M. La capa orgénica se separd, se lavé con salmuera, se secé {(MgSO4) v se
evaporé La punficacién del residuc por cromatografia en columna (8104,
(DCM/MaOH) 39 1] dio el aicohol deseado (200 mg, 47%) como un sélido blanco
gomoso, & (CDCly, 400 MHz) 1,41 (9H, brs), 1,80 (1H, brs), 2,43 (3H, s), 2,81 (3H,
brd), 4,42 (2H, brd), 4,66 (2H, s), 6,82 (1H, d), 6,88 (1H, d), 8,96 (1H, s), 7,18 (1H,
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d), 7,27 {2H, obs), MS m/z (ES T) 448 (MNa 1)

Los compuestos de férmula XIV, mostrados en la Tabla 24, se prepararon de

acuerdo con la Preparacién 69 partiendo de los precursores indicados

,o >

X
Tabla 24
15 | Preparacidon | Precursor ¢ Datos
] Y
70 Prep 63 & {CDCl3, 400 MHz) 1,39 (9H, brs), 1,99

(1H, brs),2,39 (3H, s), 2,78 (3H, brd),
4,38 (2H, brs), 4,82 (2H, d), 6,61 (2H, 1),
6,88 (1H, d), 7,20-7,30 (3H, m +CHCl3),
MS m/z (TS ) 408 (MH )

71 Prep 54 By (CDCly, 300 MHz) 1,45 {9H, s), 2,34
(3H, 8), 2,46 (3H, s}, 2,90 {3H, br), 4,49
w | (2H, 8), 4,87 (2H, s}, 8,72-6,81 (2H, m},
8,85 (1H, d}, 7,18 (1H, d), 7,21-7,30 (2H,
obs), MS m/z (TS 1) 404 (MH T)

20
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Sa afiadid gota a gota una solucidn de azodicarboxilato de dietilo (505 i,
3,21 mmol) en THF (5 mi} a una solucién de metiisulfoniicarbamato de terc-butilo
{sintetizado de acuerdo con 7etrahedron Leit. 1994, 35, 379-380) (6855 mg, 3,36
mmol), el alcohol de la Preparacién 71 {1,226 g, 3,04 mmol) y tnfenilfosfina (880 mg,
3,36 mmol) en THF (15 mi) a 0°C La reaccién se agité a 0°C durante 2 h, luego se
diluyé con EtOAc {80 mi) y se lavé con KoCO4 acuoso al 10% (100 ml) La capa
orgénica se lavé con salmuera, se secéd (MgSO,4) y se evaporé El residuo se purificé
por cromatografia en columna [$10,, EtOAc pentano 1 4] para dar el compuesto del
titulo (1,406 g, 80%) como un aceite incolaro; 8y (CDCl3, 300 MHz) 1,45 (9H, s),
1,62 (9H, 3), 2,38 {3H, 3), 2,44 (3H, 8), 2,83 (3H, s), 3,22 (3H, 3), 4,49 (2H, s), 4,85
{2H, s), 6,74-8,83 (3H, m), 7,18-7,29 (3H, abs), MS m/z (TS *) 481 (MH *-BOC)

metilsul rba terc-butll

El compuesto se prepardé a partir del alcohol de la Preparacién 70 por el
método de la preparacidn 72, 5y (CDCly, 300 MHz) 1,44 (SH, s), 1,52 (9H, 3), 2,44
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(3H, s), 2,82 (3H, s}, 3,23 (3H, s), 4,45 (2H, s), 4,87 (2H, s), 6,61-6,70 {2H, m),
6,90 (1H, d), 7,25-7,33 (3H, m), MS m/z (ES*) 607 (MNa )

PR CION 74
4-[(Di i )-3-[3-metil Isu xilbencll I ca
de terc-butllo
‘80, .0
NMs,
(o]
W _.N
o=}
Ms
Ms
Shia

El compuesto del titulo se preparé a partir del alcohol del Ejemplo 59 por el
método de la Preparacién 72 El producto bruto no se purificé por cromatografia en
columna, sino que se recogid directamente en la etapa siguiente, 5y (CDCl3, 400
MHz) 1,39 (9H, s), 2,22 (6H, s), 2,28 (3H, s), 2,38 (3H, s), 3,07 (3H, s}, 3,42 (2H,
s), 4,78 (2H, s), 6,72 {2H, m), 6,79 (1H, ), 7,07 {1H, d}, 7,12 {1H, d), 7,40 {1H,
obs)

PREPARACION 75
Metll-[2- lI-4-(metllsulf xf]- 1l-

carbamato de terc-butijo

00 o 00
L) L
Me Me
+
M Me

El compuesto del titulo se prepard a partir del alcohol de la Preparacién 71

por el método de la Preparacién 72 utihzando trifluorometanosulfonamida en lugar de



metiisulforulcarbamato de terc-butilo El producto deseado estaba contaminado con

5-({{3-{I{terc-butoxicarboml)(metil)aminoimetil}-4-[3-metil-4-{metilsulfami)fenoxi]-

bencil}[tnfluorometi)sulfonillamino} metil}-2-{3-metil-4-{metiisulfanil}fenoxilbencil-

{metil)carbamato de terc-butrlo y se recogié como una mezcla, MS m/z (ES") 633 (M-
B HY)

- 100 -

Los compuestos de férmula XV mostrados en {a Tebla 25 se prepararon de
acuerdo con la Preparacién 44 utiizando los precursoras indicados

10
0N l‘lio'ﬂu
Me
Y
16 oV
Tabla 25

Preparacién | Precursor Datos

20 |76 Ejemplo 41 8y (CDClg, 400 MHz) (rotémera pnincipal)
1,51 (9H, s8), 2,92 (3H, s), 3,10 {(2H, m),
4,40 (2H, m), 4,52 (2H, br), 6,53 (2H,
m)l‘ 6181 (1H, m,, 7103 ‘THJ d,l 7;97'

8,21 (2H, m), MS mvz (TS *) 433 (MH ¥}

By (CDClg, 300 MHz) 1,50 (9H, br), 2,99
(3H, s), 3,29 (2H, m), 3,43 (2H, m), 4,60
(2H, br), 6,81 (2H, m), 6,91 (1H, s), 7,22
{1H, d), 8,04 (1H, d), 8,21 (1H, br)

B (CDClg, 400 MHz) 1,56 (9H, ), 2,15
{2H, m), 2,85-3,00 (7H, m), 4,80 {2H,
brd), 6,78 {2H, m), 8,87 {1H, s), 7,12
{(1H, d), 8,03 (1H, d), 8,10 (1H, s8), MS
m/z (TS+) 398 (MH )

77 Ejemplo 40

78 Ejemplo 42

|| |-
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PREPARACION 79
Metil-{2-[3 metlisulf fenoxil-6-n ncil}carba - lo

¢ ?

o"" O'Bu
M
Me

N-Meti}-N-{ 2-[3-metl atilsulfant -5 -[3-metil-4- -
sulfanil}fenoxil-5-pitrofenii} metanol

A una suspensién del aldehido de la Preparacién 39 (21,0 g, 69,2 mmol} en
EtOH (100 ml) se afiadi6 metilamina 8 M en EtOH (86,5 ml, 692 mmol) Se administré
una solucién y despuds de agitar durante un corto perfodo de tiempo se observé un
precipitado Este se re-disolvié por adicién de THF (100 ml), la solucién se enfné a
0°C v luego se afadi6 NaBH,4 (7,86 g, 208 mmol} La reaccién se dejé calentar
lentamente a temperatura ambiente y se agrté durante una noche antes de separar el
disolvente a vacfo E! residuo se recogi6 en agua (150 ml) y éter (150 ml), y se afladié
cuidadosamente HCI 2 M hasta pH 1 Las capas se separaron y la capa acuosa se lavd
con éter {2 x 100 ml). Los extractos orgénicos combinados se secaron y se
evaporaron para dar {2-[3-metil-4-{metiisulfanil)fenoxil-5-nitroferil}metancl (18,9 g,
89%) como un séhdo amarillo, &4 {CDCl3, 400 MHz) 2,36 (3H, s), 2,48 (3H, s), 4,90
{2H, ), 8,79 (1H, d), 6,89 (1H, s), 6,91 (1H, d), 7,22 (1H, d}, 8,07 (1H, dd}, 8,41
(1H, d}

La capa acuosa anterior se neutralizé vertiéndola en KoCO4 sélido en exceso
La soluciéon bésica se extrajo con éter (2 x 100 ml) y estos extractos etéreos se
secaron (Mg50,4) y se evaporaron para dar N-metil-N-{2-[3-metil-4-(metilsulfanil)-
fenoxi]-5-nitrobencil}amina (1,85 g, 7,6%) como un aceite naranja, MS m/z (ES*)
319 (MH*)

N- -A-{2-]3- -4-(im anoxi}-b- H}amin - 1l-
oxi1]-b- anil |

Se afiadi6 lentamente cloruro de metanosulfonilo (4,81 mi, 61,9 mmol) auna
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solucién de {2-[3-meti-4-(metilsulfanil)fenox:])-6-nitrofeniljmetanol (18,9 g, 61,9
mmol) y Et3N (9,6 ml, 68,2 mmol) en DCM (80 mi) La mezcla se agité a temperatura
ambiente durante 3 h y luego se vartié en agua y se extrajo con DCM (3 veces). Los
extractos organicos combinados se secaron (MgS0,) y se evaporaron para dar un
aceite viscoso oscuro Este aceite se recogié en DCM (50 ml} y se afiadié metitamina
8 M en EtOH (200 ml, 1,6 mol} seguida por EtaN (10 ml, 71,7 mmol). Después de
agitar durante 18 h, la mezcla se concentré a vacio para dar la amina bruta que se

utihzd sin més punficacién

Metil-{2-[3- -4-{meti nil -5-ni -butil

La amina bruta de antes se disolvié en DCM (100 ml) a 0°C y se afiadié Et3N
(11,4 mi, 81,8 mmol), seguida por dicarbonato de di-terc-butilo (15,0 g, 68,7 mmol)
La reaccidn se dejd calentar a temparatura ambrante y se agité durante 18 h antes de
ser concentrada a vacio El residuo se repartid entre EtOAc y agua y la capa acuosa
se extrajo con EtOAc (2 veces) Las capas orgénicas combinadas se secaron (MgS0,4)
y se evaporaron. El residuo se punficé por cromatografia en columna {S104, 1°
columna, 3% de MeOH en DCM; 2* columna, EtOAc'pentanc 1°3) para dar el
compuesto del titulo (14,2 g, 54%) como un acerte amanllio; &y (CDCl3, 400 MHz)
1,44 {9H, s8], 2,32 (3H, s), 2,44 (3H, s), 2,95 (3H, s}, 4,56 (2H, br), 6,75 {1H; d),
6,84 (2H, m), 7,17 (1H, d), 8,00 (1H, d), 8,18 {1H, br}, MS m/z (TS *) 419 (MH T)

Los compuestos de férmula XVI mostrados en la Tabla 26 se prepararon de

acuerdo con el Ejemplo 103 a partir de los precursoraes indicados.



P

Tabla 28

Preparacién | Precursor Datos

80 Prep 77 5y (CDCl3, 300 MHz) 1,50 (9H, br), 2,80
{3H, br), 3,20 {2H, m), 2,37 (2H, m),
3,60 (2H, br), 4,40 (2H, s), 6,50-6,80
(6H, m), 7,05 (1H, d), MS mvz (ES ) 387

(MHT)

3y (CDCl3, 400 MHz) 1,42 (9H, s), 2,06
(2H, m), 2,80 (7H, m), 4,37 (2H, s),
6,50-8,85 (3H, m), 6,69 )1H, s), 6,78
{1H, d), 7,08 {1H, d), MS m/z (TS *) 369
(MHT)

8y {CDCl3, 400 MHz) 1,43 (9H, s), 2,88
(3H, br), 3,07 (2H, m), 3.59 {2H, bn),
4,30 (2H, s), 4,36 (2H, m), 6,32 (1H, 8),
6,40 (1H, d), 6,49-6,65 (2H, m), 6,76
(1H, d), 6,88 (1H, d), MS m/z (TS ) 403
(MHT)

83 Prep 79 i 8 (CDCl4, 300 MHz) 1.47 (9H, s), 2,33

81 Prep 78

5 B2 Prep 76

G| | S

(3H, 8), 2,40 (3H, s), 2,82 (3H, br), 3,60
w | (2H, 8), 4,35 (2H, 8), 8,50-6,77 (4H, m},
8,80 (1H, d), 7,16 {1H, d), MS m/z
(Ts*) 389 (MH )

PREPARACION 84

10 - i-4- lisulfani oxl]-5- i aml amato de

terc-butllo

18

20 Se afladi6 gota a gota cloruro de metanosulfonilo (4,16 ml, 63,7 mmol) auna
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mmol) en DCM (60 ml) a 0°C. Después de agitar a 0°C durante 30 min, |a reaccién
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se dejé calentar a temperatura ambiente antes de separar el disolvente a vacio Se
afadi6 NaOH 2 M {50 ml) al residuo y la mezcla se agité durante 30 min. La mezcla
se extrajo con EtOAc y la capa orgénica se lavé con salmuera, se secé (MgS0,) v se
evapor6 para dar un aceite La punficacién por cromatografia en columna [StO,,
(DCM/MeOH/NH5 880) 97,5 2,6 0,251 dio el producto (9,0 g, 79%) como una
espuma de color pardo, &y (CDClg, 300 MHz) 1,43 (9H, brs), 2,35 (3H, 3), 2,42 (3H,
s), 2,88 (3H, brs), 3,01 (3H, s), 4,46 {2H, brs), 6,76 (2H, d+s), 6,83 {1H, d), 7,16
(1H, s), 7,20 (2H, brs); MS mvz (ES+) 487 (MH )

Los compuestos de férmula XVII mostrados en la Tabla 27 se prepararon de

acuerdo con la Preparacién 84 a partir de los precursores indicados

0
°";‘ ,ﬂ NJLO‘Bu
Me Mo
Y
xvi)
Tabla 27
Preparaciéon | Precursor : Datos
F 4
85 Prep 81 8y (CDCl4, 400 MHz} (rotémeros) 1,44 y

1,48 (9H, 2xs), 2,10 {2H, quintete}, 2,88
(7H, m), 3.00 (3H, s), 4,49 (2H, br}, 8,23
(1H, br), 6,72 (1H, d), 6,81 {1H, s), 6,83
{1H, d), 7,13 (3H, m}, MS m/z (TS t) 347
(MH * -Bac)

88 Prep 80 Producto utilizado sin purnificacién
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Preparacion | Precursor : Datos
Y
[ 4
87 Prep 82 8y {CDCl3, 400 MHz) (rotdmeros) 1,40 y
1,44 (9H, 2xs), 2,80 y 2,86 (3H, 2xs),
2,95 (3H, s), 3,07 (2H, m), 4,38 (2H, m),
8,36 (1H, s), 6,44 (1H, d), 6,84 (1H, d),
8.92 (1H, d}, 7,12 (2H, m), MS m/~z
(TS*) 498 (MNH, *)
P RACION
Metil-{2-[3-metll sulfanl x1]-B- (] jllamino]bencli}ca
de terc-butilo
Plh 0
Me.

Se ahadid gota a gota Mel (1,07 mi, 17,2 mmol) a una mezcla de 1a

sulfonamida de la Preparacion 84 {2,0 g, 4,3 mmol) y K 2C04 (692 mg, 4,3 mmol) en

CHACN {10 ml) en atmdsfera de nitrégeno. La mezcla se agrté durante 16 h y luego

se repartid entre EtOAc (50 ml) y NaOH 2 M (50 ml} La capa orgénica se lavé con

salmuera, se sec (MgS0O,) y se evaporé El rasiduo se punficé por cromatografia en
columna [S10,, (DCM/MeOH/NH 880) 590 10.1) para der el producto (1,23 g, 60%)
como un acerte amarnillo, & (CDClg, 300 MHz) 1,45 (9H, s), 2,34 (3H, s), 2,42 {3H,
s}, 2,86 (3H, s), 2,90 (3H, s), 3,28 (3H, a), 4,49 (2H, s}, 6,30 (3H, br), 7,18 (3H, m),
MS m/z (TS *) 498 (MNH,4 *)
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PREPARACION 89

Se anadid 2-bromoetanol (1,34 ml, 18,9 mmol} a una mezcla de Ila
sulfonamida de la Preparacién 84 (2,0 g, 4,3 mmol) y K,CO4 (2,605 g, 18,8 mmol)
en CH3CN (10 mi) en atmésfera de mitré6geno La mezcla se calento a refiujo durante
16 h, se enfné y luego se repartié entre EtOAc (60 mi) y NaOH 2 M {50 ml). La capa
orgénica se lavé con salmuera, se secé {(MgSO,) y se evapor6 El residuo se purificé
por cromatografia en columna [S105, (DCM/MeOH/NH4 880} 390 10 1] para dar el
producto (524 mg, 24%) como una espuma rosa, & (CDClg, 300 MHz) 1,42 (9H,
s), 2,37 (3H, s), 2,43 (3H, s), 2,91 (3H, ), 2,98 (3H, s), 3,68 (2H, brs), 3,79 (2H,
d), 4,49 (2H, s), 6,81 (3H, m), 7,19 (3H, m), MS m/z (TST) 628 (MNH, *)

PREPARACION 90
5-A - -dlhidro- -8lloxi}banzanitrlo

J

Se afladié polvo de hiesro {930 mg, 16,7 mmol) al mtrocompuesto de la
Preparscién 41 (740 mg, 2,38 mmol) en AcOH (6 ml) y agua (1 mi) y la mezcla se

agité a temperatura ambiente durante 16 h El disolvente se separé a vacio, el residuo
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88 racogié en EtOAc (50 ml) y K2CO3 acuoso al 10% (50 mi} y se filtrd a través de
Arbacel® La capa orgénica se separd y la capa acuosa se extrajo con EtOAc (50 mi)
Los extractos orgénicos combinados se secaron (MgS0,4) vy se evaporaron para dar
una espuma de color pardo (670 mg, 99%) que se utilizé sin més purificacién, By
(CDCl3, 400 MHz) 3,18 (2H, m), 4,36 {2H, m), 6,60-6,70 (2H, m), 6,70-6,80 (3H,
m), 6,85 {1H, s), MS m/z (TS ) 302 (MNH, *)

Los compuestos de férmula Vb, es decir los compuestos de férmula V en la
que T ea ciano, R? os hidrégeno y RS es amino, mostrados en la Tabla 28, se

prepararon de acuerdo con la Praparaciéon 90 a partir de los precursores indicados
¢

(Vo)

Tabla 28

Praparaciéon | Precursor Datos

91 Prep 35 8y (CDCl3, 400 MHz) 2,40 (3H, s), 8,62-
6,72 (2H, m), 6,80-6,90 (3H, m), 7,28

(1H, d)

92 Prep 37 8y (CDClg, 300 MHz) 2,47 (3H, s), 3,83
(2H, br), 8,83-8,94 (4H, m), 7,01 {1H, s),
7,19 (1H, d); MS m/2z (Tst) 308

(MNH4 )

93 Prep 42 By (CDCl3, 400 MHz) 2,30 (3H, s), 2,40
(3H, ), 3,84 (2H, br), 8,77 (4H, m), 6,86

(tH, s}, 7,13 {3H, d), MS m/z (TS *) 288

oo

(MNH, *)
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PREPARACION 94

5-Amino-2-

1l-3-(metlisulfan)l)fenoxl

ey

El compuesto del titulo se preparé a partir del nitro compuesto da la
Preparacién 43 por el método del Ejemplo 103, 5 {(CDCl3, 400 MHz} 2,27 (3H, s),
2,41 (3H, s), 3,66 (2H, br}, 8,62 (1H, d), 6,79 {2H, s), 6,82 (1H, s), 6,89 (1H, s},
7,08 (1H, d), MS m/z (ES™*) 293 (MNa*), (ES") 269 (M-H )

Los compuestos de férmula Vc, es decir los compuestos de férmula V en la

que T es ciano, R% es hidrégeno y RO es -NHSO,Me, mostrados en la Tabla 29, se

prepararon de acuerdo con la Preparacién 84 a partir de los precursores indicados

~ a0

Y
{vc)
Tabla 29
Preparacién | Precursor : Datos
F 4
96 Prep. 90 8, (CDCl5, 400 MHz) 2,98 (3H, s), 3,10
(2H, m), 4,39 {2H, m}, 6,87 (1H, dd),
8,76 (1H, s), 6,81 (1H, d}), 7,33 (1H, dd},
7.49 (1H, s), MS miz (TS*) 380
(MNH4 *)
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Preparacién

Precursor

-

Datos

Prep 92

5y (CDCly, 300 MHz} 2,61 (3H, s), 3,08
(3H, s}, 6,52 (1H, br), 6,92 {1H, d}, 7,02
(1H, dd), 7,14 (1H, d), 7,24 (1H, d), 7.41
(1H, dd), 7,57 {1H, d), MS m/z (ES ™)
391 (MNat)

97

Prep 91

| -

8y (CDClg, 400 MHz) 2,43 (3H, s), 3,02
(3H, s}, 6,41 (1H, brs}, 6,72-6,85 (2H,
m), 6,92 {1H, d), 7,28 (1H, t), 7,38 (1H,
d), 7,61 (1H, s), MS m/z {(ES*) 351
(MH )

Prep 93

"

5y (CDCl3, 400 MH2) 2,19 (3H, s), 2,42
(3H, ), 2,99 (3H, s), 6,81 (1H, d), 6,86
(2H, m), 7,15 {1H, d), 7,33 {1H, d), 7,51
(1H, s), MS m/z (TST) 366 (MNH, )

Prep 94

-
;

By {CDCl3, 400 MHz) 2,31 (3H, s), 2.43
(3H, s), 3,02 (3H, s}, 6,61 (1H, 5), 6,72
(1H, dd), 6,83 (1H, d), 6,88 (1H, s), 7,17
{1H, d), 7,37 (1H, dd), 7,65 (1H, s), MS
m/z (TS) 366 (MNH, )

PREPARACION 100
-[3-mstil-4-imetila

N-{3-Clan

10

15

MaBO;”

I'\(Ic..

noxilfeni

El compuesto del titulo se preparé a partir de la sulfonamida de ia Preparacién
98 por el método de la Praparacidn 88, 8 (CDCl, 400 MHz) 2,31 (3H, s), 2,44 (3H,
s), 2,83 (3H, s), 3,27 (3H, s}, 6,79 (1H, d), 8,88 (2H, m}, 7,17 {1H, d), 7,44 (1H,
20 dd), 7,58 (1H, d), MS m/z (ES*) 385 (MNa *)
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PREPARA 101
1,3-Dihidro- zgtiofen-5

1) Preparaci X1)-2- lifanilimetanol

Se disolvié 4-(aliloxi)ftalato de dimetiio [preparado de acuerdo con Inouye,
M, Tsuchtya, K, Kitao, T Angew Chem 1992, 104, 198-200 (véase también
Angew Chem Int Ed Engl, 1992, 204-205)) (3,9 g, 38 mmol) en THF (40 ml} y se
enfrié a O°C antes de la adicidn gota a gota de hidruro de litio y alumimio (1 M en
THF, 77 mi, 77 mmal) a lo largo de 10 min. Luego la mezcla se mantuvo con agitacién
a temperatura ambiente durante 3 h antes de inactivarla cuidadosamente por adicién
de agua (1,4 mi) seguida por NaOH 2 M (1,4 ml) Luego se ailadi6 exceso de MgS50,4
seguido por agua hasta que se formé un precipitado granular (aproximadamente 5 mil).
Luego la mezcla se filtré y se evapord para dar un acerte pardo (7,1 g, aproximada-
mente 95%) Le 1H NMR mostré que el matenal era de una pureza del 85%
aproximadamente Se utilizé directamenta en la etapa sigumente sin més punficacién,
8y (CDCl3, 400 MHz) 2,63 (1H, brs), 2,91 {1H, brs), 4,52 (2H, m), 4,67 (4H, m),
5,26 (1H, dd), 5,38 (1H, dd}, 5,97-6,09 (1H, m), 6,80 (1H, dd), 8,82 (1H, d), 7,22
(1H, d}

(u} Preparacién de S-{aliloxi)-1,3-dihidro-2-benzotiofeno

Se disolvié el diol bruto de la etapa {1} (3,5 g, 18 mmol)} en DCM (80 ml) y
se trat6 con EtaN (10 ml, 72 mmol) y la solucién se enfrié a 0°C. Se afiadi6 gota a
gota cloruro de metanosulfonilo (4,2 ml, 54 mmol) y la solucién se agrté durante 1 h
dejando que se alcanzara la temperatura ambiente. Luego la reaccién se inactivé por
adicién de agua seguida por HCl 2 M (50 mi} La capa de DCM se separd y la capa
acuosa se extrajo de nuevo con DCM (50 ml) Las fracciones orgdnicas combinadas
se lavaron con agua (50 mi), se secaron (MgS0,) y se concentraron a un volumen de
aproximadamente 30 ml Se afladi6 cloruro de benciltnetilamonio (1 g) seguido poruna
solucién de sulfuro de sodio (5 g, 91 mmol} en agua (60 ml) La mezcia se agité



10

15

20

25

30

g
- 111 - ’86

répidamante en atmasfere de nitrégeno durante 15 h Se separé la capa orgédnica y la
capa acuosa se extrajo de nuevo con DCM (50 ml), Las capas orgdnicas combinadas
se secaron {MgSO,) y se evaporaron para dar un aceite amarlio. La cromatografia
instanténea proporcioné dos fracciones, la primera fue producto puro y la segunda
producto contaminado con matenal dimero La trituracidén de la segunda fraccién
produjo cristalizacién del matenal dimero que se separd por filtracidn El filtrado se
combind con la pnimera fraccién cromatagrafica para proporcionar el producto deseado
{800 mg, 23%), & (CDCl3, 400 MHz) 4,16 (2H, s), 4,19 (2H, s), 4,48 (2H, m}, 6,26
{1H, d), 6,37 (1H, d), 5,95-6,06 {1H, m], 8,74 (2H, m}, 7,09 (1H, d}

m) P 3-chtwdro-2-ben an-5-of

Se disolvi6 el éter de alilo de la etapa (n) (BOO mg, 4.16 mmol} en THF {10
ml) y se traté con tetraquisitrifenilfosfinalpaladio (481 mg, 0,42 mmol) seguido por
borohidruro da sodio (944 mg, 25 mmol) Luego la mezcla se calentd a 45°C y se
agitd a esta tamperatura durante 15 h Después de enfrniar a temperatura ambiente,
se evapord el THF y el residuo se repartié entre una solucién de NaOH 2 M (25 ml} y
éter dietflico (25 ml) La capa acuosa se separé y la capa orgénica se extrajo de nuevo
con una solucibn de NaOH 2 M (25 ml) Las capas acuosas combinadas se
neutralizaron a pH 7-8 con dcida clorhidrico concentrado y se extrajeron con EtOAc
{2x 25 ml) Los extractos orgénicos combinados se secaron (MgSOy4) y se evaporaron
para dar un aceite claro del fenol del titulo que solidificé al dejar estar (540 mg, 869%),
4,14 (2H, s), 4,17 (2H, s), 8,63-6,68 (2H, m), 7,04 (1H, d)

Actividad bloléglca
Se ensayaron cierto nimero de compuestos para determinar su actividad
bsolégica mediante su capacidad para inhibir |la absorcién de serotonina por los

transportadores de serotonina humana como sigue.

()] Cultlv lar
Bajo condiciones clédsicas de cultive celular (cultivo de células a 37°C con
5% de CO, en medio de cultiva DMEM (enriquecido con 10% de suero
vacuno fetal (FCS) dializado, lglutamina 2 mM y geneticina en una
proporcion de 250 ug/ml)) se cultivaron células de nfidn embnémico humano
(HEK-293) establements transfectadas con, o bien el transportador de
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serotonina humena (hSERT), el transportador de noradrenalina (hNET) o el
transportador de dopamina (hDAT) Se recogieron las células para el andlisis

obteniéndose una suspensi6on de células a razén de 760 000 células/ml

D nact e la cla_del Inhlbidor

Todos los compuestos de ensayo se disolvieron en DMSO al 100% vy se
diluyeron en tampén de anélisis para dar las concentractones apropiadas de
ensayo Los andlisis se llevaron a cabo en placas de fondo filtrante de 96
pocillos Las células (7 500 células/pocifio de anélisis) se pre-incubaron en
un tampodn clésico para analisis, que contenia o bien el compuesto de
snsayo, el mhibidor clisico o el vehiculo para sl compuesto {DMSO al 1%}
durante b minutos Las reacciones empezaron por la adicién de substratos
3H-Sarotomna, 3H-Noradrenalma o 3H-Dopam|na Todas las reacciones se
llevaron a cabo a temperatura ambiente en una incubadora con agitacién
orbital Los tiempos de incubacién fueron 5 minutos para los anélisis de
hSERT y hDAT y de 15 minutos para el anélisis de hNET Las reacciones se
tenmminaron por separacién de la mezcla de reaccién utiizando un mdltiple de
vaclo, seguido por lavado rdpido con tampén de andlisis enfnado en hielo.
Después se cuantificd la cantidad de 3H-substrato incorporada en las células
Las placas analliticas se secaron en un harno microondas, se afiadié fluido de
centalleo y se midid la radiactividad La potencia de los compuestos de
ensayo fue cuantificada como valores de Clg o {concentracion del compuesto
de ensayo que se necesita para inhibir la abaorcién aspecifica de substrato

radiomarcado en las células en un 50%).

sleién tam e anéll co;
Hidrocloruro Trizma (26 mM)
NaCl {124 mM)
KCI {4,5 mM)
KHoPO4 (1,2 mM)
MgCl, 6H,0 (1,3 mM)
Acido ascorbico {1,136 mM)
Glucosa (5,55 mM)
pH 7,40
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CaCl, (2,8 mM)
Pargiina (100 yM)

Nota el pH del tampdn se ajusté a 7,40 con NaOH 1 M antes de la adicién
de CaCI2 y pargilina

{iv) R e lo etrog d

Anélisis de Andlsis de Andlisis de

hSERT hDAT hNET
Concentracién celular

75 000 75 000 75 000
por pocillo de anélisis
Concentracidn 3H-5HT 3H-Dopamlna 3H-Norm:lranallna
del substrato (50 nM) {200 nM) (200 nM)
Tiempo de incubacién

6 5 16
{minutos)

Los compuestos que tienen un valor Clgq para la inhibicién de la reabsorcién
de serotonina {(SRI) menor o igual que 100 nM incluyen los compuestos del tftulo de
los Ejemplos 1-8, 8-23, 25, 28, 29-32, 34-38, 43, 4549, 61, 66-102, 109-130

Los compuestos que tienen un valor Clgo para ia inhibicién de la reabsorcién
de serotonina (SRI) menor o igual que 100 nM y que son més de 10 veces méds
potentes en la inhibicién de ia reabsorcién de serotonina que en la infubicidn de la
reabsorcién de dopamina o reabsorcion de noradrenalina incluyen los compuestos del
titulo de los Ejemplos 1-6, 9-13, 16-19, 21, 22, 25, 26, 29-32, 34-36, 43, 45, 47-49,
61, 57-88, 90-102, 109-121, 123, 124, 127, 129

Los compuestos que tienen un valor Clgq para la inhibicion de la reabsorcién
de serotomina (SRI) menor o igual que 100 nM y que son m#s de 100 veces més
potantes en la inhibicién de la reabsorcién de serotonina que en la inhibicién de la
reabsorcién de dopamina o reabsorcidn de noradrenalina incluyen los compuestos del
titulo de los Ejemplos 1, 2,4,5,9, 12, 13, 18-18, 21, 22, 25, 26, 29-32, 34-36, 43,
45, 48, 49, 58-80, 83-88, 90, 92-97, 98-102, 111-113, 115-118, 120, 123, 124,
127
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Los compuestos que tienen un vaior Clgq para la inhibici6n de la reabsorcién
de serotonma (SRI) menor o igual que 50 nM y que son més de 100 veces més
potentes en la inhibicién de ia reabsorcién de serotonina que en la inhibicién de la
reabsorcién de dopamina y reabsorcién de noradrenalina incluyen ios compuestos del
tftulo de los Ejemplos 1, 2, 4, 9, 12, 17, 18, 26, 29, 30, 36, 43, 45, 48, 49, 60-66,
68-75, 78, 79, 90, 92-94, 100, 102, 118, 118, 124

En particular, el compuesto del titulo del Eyemplo 16 tenfa un valor Clgq para
la Inhibicién de la reabsorcién de serotontna (SRI) de 4,7 nM, el compuesto del titulo
del Ejemplo 29 tenfa un valor Clgq para la inhibicién de la reabsorcién de serotonina
(SRI) de 2,0 nM, y el compuesto del titulo del Ejamplo 62 tenia un valor Clgg para la
inhibicién de la reabsarcién de serotonina (SRI) de 3,7 nM.
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REIVINDICACIONES

1 Un compuesto de férmula general (I}, sus sales, solvatos o

pohmorfos farmacéuticamente aceptables

Nri1R2

an la que.

R Y Flz, que pueden ser iguales o diferentes, son H, alquilo C4-Cg 0 (CHp)y4-
{eicloalquilo C3-Cgl, dondedes 0, 1,26 3,0 Rl Y R2 junto con al nitrégeno
al que estan unidos forman un anillo de azetidina;

unode Zo Y es -SR3 y el otro de Z o Y es halégeno o -Ra, donde R3 es independien-
temente alquilo C4-C4 opcionalimente sustrturdo con fldor, excepto que R3
no es CFj,

o £ a Y estén unidos de manera que, junto con los A&tomos de interconexién, Ze Y
forman un anillo carbociclico o heterociclico de 5 a 7 miembros, condensado,
que puede ser saturado, insaturado o aromético, y donde, cuando Z2 e Y
forman un anillo heterociclico, ademés de é&tomos de carbono, el enlace
contiene uno o dos heterodtomos seleccionados independientemente entre
ox/geno, azufre y nitrégeno, con la condicién de que cuando RS es fitior Y r2
es metilo, entonces el anillo condensado no es 1,3-dioxolano, y Z e Y juntos
no forman un anilio de fenilo condensado,

R4 Y Rs. que pueden ser iguales o difersntes, son*

A-X, donde A es -CH=CH- 0 -(CHz)p-, dondepes O, 16 2, X es hidrégeno,
F, Cl, Br, I, CONRBR7, 50,NR6R?, SO,NHC(=0JR8, OH, alcox:
C14. NR8s0,R9, NO,, NROR11, CN, CO,R19, cHO, sR1P,
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SIO)R9 6 802R1°, Rs. H7. RS y H1°, que pueden ser iguales o
diferentes, son hidrégsno o alquilo C1.g opcionalments sustituido
independientemente con uno o més R1 2. R? es alquilo C4_g
opcionalmente sustituido independientemente con uno 0 més R! 2,
r11 es hidrégeno, alquilo C4_g opcionaimente sustituido indepen-
dientemente con uno o mas R12, C(O)RS, COZHQ, ClOINHRE &
S0,NRER7, R12 &5 F, OH, CO,H, cicloalquilo C5_g, NHo, CONH,,
alcoxi C4_g, alcox: Cq_g-carbonilo o un anillo heterociclico de 6 &
6 miembros que contiane 1, 2 6 3 heteroédtomos seleccionados
entre N, S y O, opcionaimente sustituido independientemente con
uno o mds R13, o RO y H7, junto con el nitrégeno al que estén
unidos, forman un anillo heterociclico de 4, 5 6 6 miembros
opcionalmente sustituido independientemente con uno o més Rl 3.
0
un aniilo heterociclico de 5 6 8 miembros que contiene 1, 2 6 3 heteroéto-
mos seleccionados entre N, S y O, opcionaimente sustrituido
independientemente con uno o més R! 3,
donde R13 es hidroxi, alcoxi C1-Cy4, F, alquilo C4 -Cg. haloalquilo, haloalcoxi,

-NH5, -NH{alquilo C4-Cg) o -N(alquilo C4-Cgls

2 Un compuesto seg(n la reivindicacidn 1, o sus sales, solvatos o
polimorfos farmacéuticamente aceptables, en al que R1 Yy Rz. que pueden ser iguales
o diferentas, son hidrégeno o alguilo C1-Cq-

3 Un compuesto segin las reivindicaciones 1 6 2, o sus sales,
solvatos o pohimorfos farmacéuticamente aceptables, en el que cuando Zo Y es —SH3.
R3 es metilo o etilo

4 Un compuesto segun las reivindicaciones 1 6 2, o sus sales,
solvatos o polimorfos farmacéuticamente aceptabies, en el que cuando Z e Y estédn

unidos para formar un anillo condensado, al anillo es un anilio heterociclico

5 Un compuesto segin la reivindicacién 4, o sus sales, solvatos o
polimorfos farmacéuticamente aceptables, an que ademés de &tomos de carbono, al
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grupo enlazador contiene uno o dos dtomos de azufre

6 Un compuesto segun cualquiera da las reivindicaciones precadentes,
o sus sales, solvatos o polimorfos farmacéuticamente aceptables, en el que Rré Yy H7,
que pueden ser iguales o diferentes, son hidrégeno, alquilo C4.C3 opcionalmente
sustituido con hidroxi, -CONH3 o alcoxi C4-C4

7 Un compuasto segdn cualquiera de las reivindicaciones precedentes,
o sus sales, solvatos o polimorfos farmacéuticamente aceptables, en el que RS as
hidrégeno, hidroxietiio o0 metilo

8 Un compuesto segun cualquiera de las reivindicactones precedentes,
o sus sales, solvatos o polimorfos farmacéuticamente aceptables, sn el que RY es

metilo, etilo, 1sopropilo, tnfluorometilo o metoxietilo

9 Un compuesto segtin cualquiera de las reivindicaciones precedentes,
o sus sales, solvatos o polimorfos farmacéuticamente aceptables, enelquepes 1 6
0

10 Un compuesto segtin cualquera de las reivindicaciones precedentes,
0 sus sales, soivatos o poiimorfos farmacéuticamente aceptables, en el que r4 y Hs,
que pueden ser iguaies o difarentes, son
-{CHZ),X, donde p es 0, 1 6 2, X es hidrégeno, hidrox;, CONRSR?, SO,NROR?,
NR8s0,RI, SR10, SORY 6 S0,R10, donde RS, R7, RE, RY y R10 s0n como
se han definido en la reivindicacién 1, o
un anillo heterociciico de 5 6 6 miembros que contiene 1, 2 6 3 hetero&tomos

seleccionados entre N, Sy O

11 Un compuasto sagun cualquiera de las reivindicaciones precedentes,
o sus sales, solvatos o polimorfos farmacéuticaments aceptables, en el que R4 Yy Rs.
que pueden ser iguales o diferentes, son
“(CHg}y"X, donde p s O 6 1. X es hidrégeno, hidroxi, CONRSR?, SO,NRER7 6
Nnasozn9, donde R® Yy R7, que pueden ser iguales o diferentes, son
hidrégeno o alquilo C4-C4 opcionalmente sustituido con hidraxi, -CONH5 o
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aleoxi C 1-C4 (preferiblemente metoxi), ROes hidrégeno, hidroxietilo o metilo,
o RY es maetilo, etilo, 1sopropilo, tnfluorometiio 0 metoxietilo; o

trniazollo, imidazolilo o pirazoilo,

12 Un compuesto segun cualquiera de las reivindicaciones precedentes,
o sus sales, solvatos o pohmorfos farmacéuticamente aceptables, en el que R4 Y H5
no son ambos hidrégeno

13 Un compuesto segiin cualquiera de las reivindicaciones precedentes,
0 sus sales, solvatos o polmorfos farmacéuticamente aceptables, en el que R os
hidrégeno

14 Un compuesto segtin la reivindicacién 1, o sus sales, solvatos o
pohmorfos farmacéuticamente aceptabies, seleccionados del grupo
4-{2,3-dihidro-1-benzotien-5-iloxi}-3-[ {(metilamino)metil]bencenosulfonanida
(Ejemplo 2},
3-[{dimetilamino)metri}-4-[3-metil-4-(metilsulfanil)fenoxilbencenosulfonamida
(Ejemplo 12),
4-(2,3-dihidro-1-benzotien-64loxi)-3-[(dimetilamino)metil]lbencenosulfonamida
(Ejemplo 18),
4-[3-cloro-4-(metilsulfanil}fenoxi}-3-[{dimetilammno}metillbencenosulfonamida
{Ejemplo 17),
3-{(dimetilamino)meti{]-4-[3-fluoro-4-(metilsulfanil)fenoxilbencenosulfonamida
(Ejemplo 18),
N,N-dimetil-N-[2-{6-quinohinlloxi}bencH]amina (Ejemplo 29)
3-[{metilamino)metil]-4-(8-quinolinilox:)bencenosulfonamida {Ejemplo 356),
4-(2,3-dihidro-1-benzotien-5-iloxi}-3-[(metilamino)metillbenzamuda (Ejemplo
60),
4-(2,3-dihidro-1-benzotien-5-llox:)-A-metil-3-[{metilamino)metillbenzarmda
(Ejemplo 62),
N-{3-[{metilamino)metill-4-[3-metil-4-(metilsulfanii)fenoxi]bencil}metano-
sulfonamida {Ejemplo 75),
3-[(metiiamino)metiil-4-[3-metil-4-(metilsulfarul)fenoxilbenzamida {Ejemplo
79),
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4-{2,3-dihidro-1,4-benzoxatin-7-lloxi}-3-[ (dimetilamino)metil)benzamida
{Ejempio 88),

{3-[{dimetilamino)metil]-4-[3-fluoro-4-{matilsulfanil)fanoxilfenil}metanol
{Ejemplo 90),

3-[(dimetilamino)metil]-4-{6-quinolimioxi)benzam:ida {Ejemplo 100),

3-[(metilamino)metif]-4-(6-quinoliniloxi)benzamida {(Ejemplo 102},

N-metil-N-{3-[(metilamino)metil]-4-[3-metil-4-(metilsulfanil)fenoxil fenii}-
metanosulfonamida (Ejempio 116), y

N-{4-(2,3-dihidro-1,4-benzoxatin-7-loxi)-3-[{dimetilamino)metillferil}metano-
sulfonamida (Ejemplo 124)

15 Un compuesto segin cuaiquiera de las reivindicaciones precedentes,
o sus sales, solvatos o polifomorfos farmacéuticamente aceptables, para uso como

un férmaco

16 Una formulacién farmacéutica que contiene un compuasto sagin
cualquiera de las revindicaciones 1 a 14, o sus sales, solvatos o polifomorfos
farmacéuticamente aceptables, y un coadyuvante, diluyente o vehlculo farmacéutica-

mente aceptable

17 El uso de un compuesto sagln una cualquiera de las reivindicaciones
1 a 14, o sus sales, solvatos o polifomorfos farmacéuticamente aceptables, an la
fabncacién de un medicamento para el tratamiento o prevencién de un trastomo en
el que estd implicada la regulacién de la funcién de los transportadores de monoami-

nas

18 El uso segun la reivindicacién 17, en el que el trastorno es
depresién, trastorno de hiperactividad con déficit de atencién, trastomo obsesivo
compulsivo, trastorno de estrés post-traumatico, trastornos de abuso de sustancias

o disfuncién sexual

19 El uso segln la rewindicaciéon 18, en 1a fabncacién de un medica-

mento para al tratamiento o prevencién de syacuiacién precoz.
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20 Un método de tratamiento o prevencidn de un trastornoc en el que
estd implicada la regulacién de la funcién de los transportadores de monoaminas, que
comprende la administracién de una cantidad eficaz de un compuesto segﬁn‘una
cualquiera de las reivindicaciones 1 a 14, o sus sales, solvatos o polimorfos
farmacéuticamente aceptables, a un paciente que necesita dicho tratamiento o

prevencion

21 Un método de tratarmiento o prevencién de eyaculacién precoz, que
comprende la administracién de una cantidad eficaz de este compuesto segin una
cualquiera de las reivindicaciones 1 a 14, o sus sales, solvatos o polimorfos
farmacéuticamente aceptables, a un pacients con necesidad de dicho tratamiento o

prevencidn,

22, Un método para incremaentar la latencia eyaculatoria, que comprende
la administracién de una cantidad eficaz de un compuesto segin una cualquiera de las
reivindicaciones 1 a 14, o sus sales, solvatos o polimorfos farmacéuticamente

aceptables, a un varén que desea latencia eyaculatorna incrementada

23 Un procedimiento para ia preparacién de un compuesto de férmule

genaral (l}:

NRiR2

)

on la que R1. Rz. H4. Rs. X y Z son como se han definido en una cualquiera de lag
reivindicaciones 1 a 14, que comprende hacer reaccionar un compuesto de férmula

ganeral ia
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en condiciones de reaccidon adecuadas para formar el compuesto de férmula I, en la

que i{as condiciones de reaccion adecuadas son.

1) Cuando R¥/R® son halégeno, por reaccion de (la) con un agente halogenante
adecuado en un disolvente inerte que no afecte adversamente a la reaccién,

) Cuando R4/R® son -NO,, por reaccién de {la} con un agente nitrante
adecuado en un disolvente inerte que no afecte adversamente a la reaccién
a temperatura ambiente o mas baja,

nj Cuando R¥/RP es -502Nn°n7. por reaccién de un cloruro de sulfonilo
intermedio con la amina requerida de férmula HNRER7 en un disolvente

adecuado
24 Un procedimiento segin la rewvindicacién 23, para preparar un
compuesto de férmula (Iq), es decir un compuesto de férmula | en la que RO es

-SOzNH6R7 Yy R? es hidrégeno,

ar1p2
rOR7

que comprends
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a) hacer reaccionar un compuesto de férmula la, opcionaiments en un

disolvente adecuado, con écido clorosulférico para dar un compuesto de

férmula XVIII
R1p2
2
Do
saguido por
b) hacer reaccionar con HNRGR? para dar el compuesto de férmula (lq)
25 Un procedimiento segtn la revindicacién 24, en donde el compuesto

de férmula XVIil se genera /7 sitv y se hace reaccionar con HNRER7 sin aislamiento

26 Un procedimiento segdn una cualquiera de las reivindicaciones 23
a8 25, que comprende ademés la etapa da preparar compuestos de férmula (la),

haciendo reaccionar compuestos de férmula {lla)

con un compuesto de formula HNR‘Rz, o con una forma de sal adecuada de la

misma, junto con un agente reductor de tipo hidruro en un disolvente adecuado, para
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formar el compuesto de férmula (la)

27 Un compuesto intermedio de férmula (lla) o (XVIIl) segun las

rewvindicaciones 23 a 26

28 Un procedimiento para preparar un compuesto de férmula |

NR1R?

en la que R1. Rz. R4, RO, x vy Z son como se han definido en una cualquiera de las

reivindicaciones 1 a 14, que comprende hacer reaccionar compuestos de férmula Il

(L)

con un compuesto de férmuia HNR‘HZ, o con una forma de sal adecuada de la

miasma, junto con un agente reductor de tipo hidruro en un disolvente adecuado

29 Un procedimiento seglin la rewindicacién 28, gus comprende
ademds acoplar en condiciones de reaccién adecuadas un compuesto de férmula lil,
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uy

en la que L es un grupo féciimente eliminable adecuado tal como halégeno o un éster
suifonato tal como tnfluorometanosuifonato o metanosulfonato, con un compuesto
de férmula IV

HO
O
()
para dar el compuesto de férmula Il
30 Un compuesto intermedio da férmula Il segun la revindicacion 28
31. Un compuesto de férmula general (I), o sus sales, solvatos o

polimorfos farmacéuticamente aceptables, en la que R1. Hz. Y y Z son como se han
definido en la reivindicaciéon 1, y [ d y HE, que pueden ser iguales o diferentes, son
-ICHzlp-A', dondepesQ, 16 2y A’ es un grupo polar «

32 Un compuesto segun la reivindicacién 23, en el que el grupo polar

tiene un valor 5 mas negativo que -0,1
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RESUMEN

Un compuesto de férmula general {l) en la que Rt y R2 son H, alquilo C4-Cg
o (CHp)4-{cicloalquilo C3-Cgl. donde des 0, 1, 2 6 3, o R1 Y R2 junto con el
nitrégeno al que estén unidos forman un anillo de azetidina, uynode Zo Y es -sp3 Y
el otro de Z o Y es halégeno o -Ra, donde R3 es independientemente alquilo C4-C,4
opcionalmente sustituido con fltior, excepto que R3noes CF3, 0 Z 8 Y estén unidos
de manera que, junto con los &tomos de interconexidn, £ e Y forman un anillo
carbociclico o heterociclico de 6 a 7 miembros, condensado, y donde, cuandoZe Y
forman un anillo heterocichco, ademés de &tomos de carbono, el enlace contiane uno
o dos heteroitomos seleccionados independientemente entre oxigeno, azufre y
nitrégeno, o Y RE, que pueden ser iguales o diferentes, son A-X, donde A es
-CH=CH- 0 -(CHy),;-, donde p es 0, 1 6 2, X es hidrégeno, F, C, Br, |, CONROR?,
SO,NRER7, 50,NHC(=0JRE, OH, alcox C,_4. NRESO,R?, NO,, NRBR11, CN,
cooR10, cHO, SR10, 5(01R? 6 S0,R9, 0 un anillo heterociclico de 5 6 6 miembros
que conttena 1, 2 & 3 heterodtomos seleccionados entre N, S y O, opcionalmente
sustituido independiantemente con uno o més R1 3, donde R13 es hidroxi, alcoxi C4-

Cg4. F, alquilo C4-Cg, haloaiquilo, haloalcoxi, -NH 2. -NH{alquilo C4-Cg) 0 -N(alquilo C4-
Cgl2

NR1Re
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2 Wih regard to the language, all the elements marked above were available or furnished to this Authority In the
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Thase elemeants were avallabie or fumished to this Authority in the following language ,whichis
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0 the language of publication of the Intemnational application {(under Rule 48 3(b))

O the language of a transiation furnished for the purposes of intemational preliminary examination (under Rule
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5 [0 This report has been established as Iif (some of) the amendments had not been made, since they have been
considered to go beyond the disclosure as filed (Rule 70 2(c))

(Any replacement sheet conianing such amendments must be referred to under lem 1 and annexed fo this
report.)

6 Addiional obeaervations, if necessary

ili. Non-astabliahment of opinion with regard to novelty, Inventive step and industrial applicabliity

1 The questions whether the claimed inventon appears to be novel, to Invoive an Inventive step (to be non-
obvious), or 1o be Industrially applicable have not been examined in respect of

O the entire intemational applhication

B claims Nos. 20-22 for Industrial applicabliity

because

B the sakl Intemational application, or the sald claims Nos 20-22 relate to the following subject matter which
does not require an intemational preliminary exammaton (specrly)
asd asparate sheet

1 the description, claims or drawings (indicale particular elements below) or sald claims Nos. are so unclear
that no meaningful opinion could be formed (specify)

O the claims, or sakd clakms Nos are so inadequately supported by the description that no meaningful opinion
could be formed

O no intemational search report has been established for the sald claime Nos
2 A meaningful intermational preliminary examination cannot be carried out due to the fallure of the nucleotide

and/or amino acld sequence listing to comply with the standard provded for In Annex C of the Administrative
Ingtructions.

O the written form has not been fumished or does not comply with the standard
O the computer readable form has not been fumished or does not comply with the standard

V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicabliity;
clistions and axpianations supporting such statament

1 Statement
Noveity (N) Yes Claims 1-32
No Claims
Inventive step (IS) Yes Claims 1-32 '

Form PCTAPEA/400 (Boxes -Vill, Sheet 2) (July 1998)
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No Claims
industrial epplicabllity (IA) Yes Claims 1-18, 23-28
No Claims

2 Citations and explanations
soe separate shest

Form PCTAPEA/409 (Boxes |-VIil, Sheet 3) (July 1908}
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Reference I1s made to the following documents

D1 US-A-5691373

D2 WO-A-9947497

D3 WO-A-0050380 (certain documents Rule 70 10)
D4 EP-A-516234

D5 WO-A-9717325

. Non establishment of opinlon

Claims 20-22 relate to subject-matter considered by this Authonty to be covered
by the provisions of Rule 67 1(iv) PCT. Consequently, no opinion will be formula-
ted with respect to the industrial applicability of the subject-matter of these claims
(Article 34(4)(a)(i) PCT)

Furthermore, the applicant has already been informed by the Intemational Search
Authority that the compounds mentioned on page 7 are not included in the claims
Addihionally, the applicant has been informed that it 1s unclear what compounds
are encompassed by the vague and undefined terms "prodrugs®, "promoieties” or
*protected derivatives®, which according to the descnphon, but not the claims, are
meant to be part of the invention. As a result of these inconsistencies and un-
clarities, the search has been mited to the compounds defined by the claims
(compounds of formula |, their salts, solvates and polymorphs)

Consequently, the examination of the present invention with regard to novelty,
inventive step and industnal applicability has only been camed out for the claimed
subject-matter

V. Reasoned statement under Art. 35(2) PCT with regard to novelty, inventive
step and industrial applicability
Novelty

The present application refers to phenoxybenzylamine compounds of the general
formula (I) (claim 1), their preparation (claims 23, 28), ntermediates of the prepa-

Form PCT/Separate Sheal409 (Shest 1) (EPO-Aprll 1997)
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ration processes (claims 27, 30), pharmaceutical compositions compnsing com-
pounds of the formula (I) (claim 16) and their use in the treatment or prevention of
disorders related to the regulation of monoamine transporter function (claims 17,

20).

None of the available pnor art discloses compounds falling within the scope of
clam 1 Clam 1 as well as claims 16, 17, 20, 23 and 28 and their dependent
clasms may therefore be regarded as novel (Art. 33(2) PCT)

Novelty over the disclosure of D1 and D3 has been established with the introduc-
tion of a disclaimer into clams 27 and 30 Thus, claims 27 and 30 are considered
to meet the requirement of Art 33(2) PCT.

The aforementioned statement has been made under the assumption that the
vanables Z and Y may not form a fused phenyl nng at all ndependently from the
definition of the vanables R2 and R®, because in fact the proviso could be read in
two ways: erther Z and Y do not form a fused phenyl nng when R® 1s fluonne and
R2 s methyl or Z and Y in general do not form a fused phenyl ring, e.g all
compounds whereby Y and Z form a fused phenyl ring are excluded

Inventive step

The compounds of the present invention inhibit the monoamine re-uptake and
especially exhibit activity as selective serotonin re-uptake inhibrtors (SSRis).

Documents D4 or D5 may be considered as the most relevant state of the art
They refer to compounds which are structurally different from the presently
clamed compounds, but having the same activity The compounds of D4 are
phenoxybenzylamme compounds, which mainly differ by the substituents in the
nng B (one or two halogen atoms). They are monoamine re-uptake inhibitors, but
not selective for serotonin (see D4, page 2, lines 7-17) Document D5 describes
phenyithiobenzylamine denvatives, which are selective serotonin inhibitors (see

D5, page 1, first paragraph).

The problem to be solved by the present invention was therefore to provide further
compounds with the desired activity.

Form PCT/Separale Sheet/408 (Sheet 2) (EPO-Aprl 1897)
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The problem was solved by the compounds according to the present invention
(see pages 94-96 of the descnption).

The man skilled n the art gets no indication in the pnor art for the modtfication of
the pnor art compounds in such a way as to obtain the compounds according to
the presently claimed compounds Furthermore, it was not obvious that the so
modified compounds would still exhibit the required activity.

Thus, the subject-matter of the claims appears to involve an inventive step (Art.

33(3) PCT)
Industrial applicabliity

For the assessment of the present claims 20-22 on the question whether they are
industnally applicable, no unified critena exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the clams. The EPO,
for example, does not recognize as industnally applicable the subject-matter of
claims to the use of a compound in medical treatment, but may allow, however,
claims to a known compound for first use iIn medical treatment and the use of such
a compound for the manufacture of a medicament for a new medical treatment.

Further remarkes:

Claim 1 of the present application does not meet the requirement of Art. 6 PCT
(clarity and conciseness) for the following reasons.

1. There are two ways to read the proviso: either Z and Y do not form a fused nng
when R® 1s fluonne and R? is methyl or Z and Y in general, e g. in alf compounds
of formula (l), do not form a fused nng It 1s not clear, which compounds are
excluded

2 The embodments of the invention described on page 7, line 6 - page 6, hne 15 do

not fall within the scope of the claims (different definitions for vanous substriuents,
for example Y, Z) This inconsistency between the claims and the descnption

Form PCT/Separate Sheet/408 (Sheet 3) (EPO-Aprl 1897)
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leads to doubt conceming the matter for which protection is sought, thereby
rendenng the claims unclear (Article 6 PCT) Furthermore, these compounds are
already disclosed in document WO-A-0172687, although this document is not
considered to be part of the pnor art in the sense of Rule 64.1 for the purpose of
Art 33(2) and (3)

3. Claim 31 refers to compounds with two substituents on the nng A (R®* and R* =
(CH,).-A', with A’ equal to a polar group) Such compounds and their surtability as
selective serotonin Inhibrtors are not sufficiently supported by the application, see
all examples, where only one substituent is present, and the biological data on
page 95-96 Furthermore, the exprassion “polar group” is not sufficiently clear
With regard to page 8, line 25-32 there appear to exist different ways to define a

polar group

4. The embodiments descnbed on pages 11, ines 1-25 do not fall within the scope
of the claims This inconsistency between the claims and the descnption leads to
doubt conceming the matter for which protection i1s sought, thereby rendenng the
claims unclear (Article 8 PCT)

Form PCT/Separats Sheet/408 (Sheet 4) (EPO-Aprl 1987)
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with & compound of formula HNR'R?, or with a suttable salt form thereof, together
with a hydride reducing agent in a sultable solvent, to form the compound of

formuia (1a).
° q
Zr  Anintermediats compound of formuia (lia) or (XVill) as defined in claims 23 to
26 with the proviso that [lla) may mot_be 2 ((3', 4' - Methylenadioxy)
phenoxy) hnulldal!dn ,
28 A process for preparing a compound of formula |
10

1r2

whereln R, R?, RY, R%, X and Z are ae defined In any one of claime 1 to 14,
comprising reacting compounds of formula (I

1B
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with a compound of formula HNR'R? or with a sultebis salt form theredf, together
with a hydride reducing agent in a sultable solvent.

A procees according fo claim 28 which further comprises coupling under sultable
reaciion conditions a compound of formula Iil,

R Y/

()
wherein L is a suitabis leaving group such as halogen or a sulfonats ester auch

+ a8 trifluoromethanesuifonate or metheneaulfonate, with a compound of formuta

v

to give the compound of formula Il

An intermediste compound of formula It as defined In clalm 28 ,with the pxoviso thax
(11) may not be 2 {(3',4! ~ Methylenedioxy) phemoxy) benzaldehyde or
2 ((3',4" - Methylenedioxy) phesoxy) S—fllorvbenzaldehyde.

A compound of general fonmiula @), or pharmaceuticaly acceptable safts,
solvates or polymorphs thereof, wherein R, R, Y and Z are as defined In claim
1; and R* and R*, which may be the same or different, are -(CH,),A", wherein p is
0, 1 or 2 and A’ is a polar group,

A compound according to clalm 23, wharsin the polar group has a 8-value mare
negaiive than -0.1
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 21D

Continuation of Box I.2

The compounds mentioned on page 7 of the application are not included in
the scope of the claims and have not been searched.

Furthermore, 1t is not clear what compounds are encompassed by the vague
and undefined terms "prodrugs”", "promoieties®™ or "protected derivatives",
which, according to the description (see page 11) are meant to be part of
the invention Therefore, the search has been carried out only for those
compounds, which are defined by the claims.

The applicant’s attention 1s drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT) The appiicant
1s advised that the EPO policy when acting as an International
Preliminary Examining Authority 1s normally not to carry out a
preliminary examination on matter which has not been searched This is
the case 1rrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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