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9)  Agentes antihipertensivos tales como, bloqueadores B (por ejemplo
atenolol, inderal); inhibidores de la enzima convertidora de la
angiotensina (ACE) (por ejemplo lisinopril); antagonistas de calcio
(por ejemplo nifedipina); antagonistas de receptor ‘de angiotensina
(por ejemplo candesartan), o antagonistas y agentes diuréticos (por
ejemplo furosemida, benztiazida);

10) Moduladores de hemostasis taies como, antitromboticos, activadores
de fibrindlisis y agentes. antiplaquetarios; antagonistas de trombina;
inhibidores de factor Xa; inhibidores de factor VIla); agentes
antiplaquetarios (por ejemplo aspirina, clopidogrel); anticoagulantes
(heparina y analogos de baj’o peso molecular, hirudina) y warfarina;
y | |

11) Apgentes anti—inﬂamatofié‘s, tales como medicamentos anti-

- inflamatorios no esteroideés (por ejemplo aspirina) y agentes anti-
inflamatorios esteroideos (por ejemplo cortisona).
De acuerdo con otro aspecto de la presente invencidén se proveen

compuestos individuales producidos como productos finales en los

Ejemplos expuestos mds adelante y sales, solvatos y pro-farmacos de los

mismos. ,.

Un compuesto de la in\)éncién, o una sal del mismo, puede
prepararse por cualquier procésc’; conocido por ser aplicable a la
preparacion de tales compuestos o compuestos relacionados
estructuralmente. Tales proces'é"g; se i'lustran por los siguientes esquemas
representativos (Rutas 1 - 18).:1:1=én los cuales grupos variables tienen
cualquiera de los significados déﬁnidos por Férmula (I) a menos que se
indique lo contrario. Los grupos funcionales pueden protegerse y
desprotegerse empleando métodos convencionales. Para ejemplos de
grupos protectores tales como grupos protectores amino y acido carboxilico
(asi como medios de formacién~y desproteccién eventual), véase T.W.
Greene and P.G.M. Wuts, "Protective Groups in Organic Sintesis", Second
Edition, Jobn Wiley & Sons, New York, 1991.

La condensacion de un dcido con una amina heterociclica (Ruta 1) se
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usa en la preparacion de compuestos de la invencion o en la preparacion de
intermedios a los productos finales. Entonces pueden realizarse una o mas
reacciones (tales como hidrdlisis. de éster, Rutas 2a y 2b) sobre estos
intermedios. La reaccion formadora de la amida (Ruta 1) se lleva mejor a
cabo via el cloruro de acido, la. cual se prepara usualmente utilizando
cloruro de oxalilo. No obstante, pueden emplearse asimismo métodos
alternativos para la formacién del cloruro de 4cido (tal como trifenil fosfina
ligada a resina con tetracloruro de carbono y diclorometano).
Adicionalmenté, pueden usarse: métodos alternativos de formacidon de
enlace amida (tal como un agente acoplante peptidico como EDC o HATU,
con o sin aditivos tales como DIPEA o DMAP).

Las rutas preparativas restantes (Rutas 2-18) comprenden Ila
manipulacién adicional del compuesto con un enlace de amida en su lugar.
Otras rutas prepgrativas se resumen en las Rutas 19-29. Ejemplbs de rutas
1-29 se proveen en los ejemplos siguientes. Los reactivos y condiciones

dados son Unicamente para ilustracion y, generalmente, pueden emplearse

métodos alternativos.

Ruta 1

(coci, Het-NH,

_Hel

~ 7o
R :
H  CH.L,

i . THF/Py
i (i) . (i)
Otras reacciones formadoras de amida comprenden:
la:  Cloruro de oxalilo en la presencia de un solvente o base
adecuados;
Ib:  Reactivos de acoplamiento tales como HATU o EDAC en la
presencia de-un solvente o base adecuados; y
le:  POCI13/Piridina, de acuerdo con Dirk T.S. Rijquers, Hans
P.HM. Adams, H. Coenraad Hemquer, Godefridus 1. Tesser;
Tetrahedron, 1995, 51(41), paginas 11235-11250.
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Ruta 28:
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Ruta 29:

L L

Procesos para la sintesis de compuestos de Férmula (I) se proveen

como una caracteristica mas de la invencién. Asi, de acuerdo con un
aspecto adicional de la invencidn se provee un proceso para la preparacion
de un compuesto de Férmula (I) qué.comprende:

(a) reaccion de un compuesto de Formula (IlIa) con un compuesto de

Formula (I1b), i
x‘l
0 a
. HzN’R
(R (RY,
Formula (I11a) Férmula (IIIb); o

en donde X' es un grupo saliente
(b) para compuestos de Formula (I) en donde R’ se sustituye con -

(CH;)0-3COOH, desproteccion de un compuesto de Formula (I11c),
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RO (cus)gﬁ\o-—P“
A

Férmula (I1c)

en donde P' es un grupo protector;

(A ')m tnz)n

(c¢) para compuestos de Formula (I) en donde n es 1, 2, 3 6 4, reaccion

de un compuesto de Foérmula (IIId) con un compuesto de Formula

(Ile),
0
X . R’
Y—X" H
RY (R,
Fortula (I11d) | Férmula (IIe)

en donde X' y X" com@r,enden grupos que cuando se hacen
reaccionar juntos forman el grupo X;
(d) paraun compuesto de Férmula (I) en donde nes 1,2,3 64y X o X!
es -SO-Z- o -S0O,-Z-, o;;iﬂacién del correspondiente compuesto de
Formula (I) en donde X o X! respectivamente es -S8-Z-;

(e) reaccion de un compuesto de Foérmula (IIIf) con un compuesto de

Formula (I1Ig),
NH,
3
(Rm  (R2), | X "
Férmula (111If) - Foérmula (IlIg); o

en donde X* es un grupo saliente
y, a partir de entonces, si es necesario:

1) convertit un compuesto de Férmula (I) en otro compuesto de

Foérmula (I);
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if)  retirar los grupos protectores;

iii)  formar una sal, pro-firmaco o solvato del mismo.

Las -condiciones de ‘reaccién especificas para las reacciones

anteriores son como siguen:

Proceso a) — como se describe mds arriba para Ruta 1);

Proceso b) — como se describe més arriba para Ruta 2);

Proceso c) - ejemplos de este proceso son los siguientes:

(i)

(ii)

(iif)

Para formar un grupb cuando X es -O-Z-, X’ es un grupo de
Formula HO-Z- y X" es un grupo saliente (alternativamente
X’ es un gi'upo de Formula LZ-Z; en donde L es un grupo
saliente y X" es un grupo hidroxilo), compuestos de Formula
(Illd) y (Ille) se hacen reaccionar juntos en un solvente
apropiado, tal como DMF o THF, con una base tal como
hidruro de sodio o tert-butoxido de potasio, a una temperatura
en el rango de 0a 100°C, opcionalmente empleando catélisis
de metal tal como pélédio sobre carbono o yoduro cuproso;
Para formar un grui)b cuando X es N(R)-Z-, X’ es un grupo
de Férmula H—(Rk’iN-Z- y X" es un grupo saliente
(alternativamente X’ es un grupo de Férmula L2-Z- en donde
L* es un grupo saliente y X" es un grupo o Férmula -N(R®)-
H), compuestos de F 6rmula (IIId) y (Ille) se hacen reaccionar
juntos en un solventa apropiado tal como THF, un alcohol o
acetonitrilo., usando’ ‘una agente reductor tal como ciano
borohidruro de sodio o trisacetoxiborohidruro de sodio a
temperatura ambiente;

Para formar un grupo cuando X es -SO,N(R%)-Z-, X’ es un
grupo de Férmula H-N(R®)-Z- en donde L? es un grupo
saliente y X” es un grupo sulfonilo activado tal como un grupo
de Férmula -SO,-Cl, compuestos de Formula (IIId) y (Ille) se
hacen reaccionar juntos en un solvente apropiado tal como
cloruro de metilenq;;’TPIP' o piridina, en la presencia de una

base tal como

\’bc:g/
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trietilamina o piridiﬁaa temperatura ambiente;

(iv) para formar un grupo cuando X es - NR®)SO,-Z-, X’ es un
grupo sulfonilo-activado tal como un grupo de Foérmula CI-
SO,-Z- y X” es un gﬁipo de Férmula -N(R®)-L? en donde L es
un grupo saliente, céfnpuestos de Formula (IIId) y (Ille) se
hacen reaccionar juntos en un solvente apropiado tal como
cloruro de metileno, THF o piridina, en la presencia de una
base tal como trietilamina o pifidina a temperatura ambiente;

(v) para formar un grupo- cuando X es -C(O)N(R®-Z-, X’ es un
grupo de Férmula H-N(R%)-Z-en donde L2 es un grupo saliente
y X” es un grupo carbonilo activado tal como un grupo de
Formula -C(O)-Cl, compuestos de Formula (IlId) y (Ille) se
hacen reaccionar jqntés en un solvente apropiado tal como

- THE o cloruro de- ﬁgtileno, en la presencia de una base tal
como trietilamina oi..‘r;inridi‘na a temperatura ambiente;

(vi) para formar un grupo cuando X es - N(R9C(0)-Z-, X’ es un
grupo carbonilo activado tal como un grupo de Férmula Cl-
C(O)-Z- y X” es un grupo de Formula -N(R®)-L* en donde L?
€S un grupo saliente,:ﬁ'iz:ompuestos de Formula (II1d) y (Ille) se
hacen reaccionar juntos en un solvente apropiado tal como
THF o cloruro de metileno, en la presencia de una base tal
como trietilamina o piridina a temperatura ambiente;

(vii) para formar un grupo cuando X es -CH=CH-Z-, puede usarse
una reaccion Wittag: o una reaccidn Wadsworth-Emmans
Horner. Por ejemplo, X’ termina en un grupo aldehido y Y-
X” es un derivado de fosfina de la Férmula Y-C'H-P'PH; que
pueden hacerse reaccionar juntos en una base fuerte tal como
hidruro de sodio o fert-butdxido de potasio, en un solvente
apropiado tal como THF a una temperatura entre tempetatura
ambiente y 100°C.

Proceso d) - la oxidacién de un compuesto de Férmula (I) en donde X o X'

es -S-Z- es bien conocida en el arte, por ejemplo, reaccion con 4cido
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metacloroperbenzoico (MCPBA) en la presencia de un solvente apropiado
tal como diclorometano a temperatura ambiente. Si se usa un exceso de
MCPBA se obtiene un compuesto. de Formula (I) en donde X es —S(0y)—.
Proceso e) — reaccion de una Férmula (II1f) con un compuesto de Formula
(Illg) puede llevarse a cabo en un solvente polar, tal como DMF o un
solvente no polar tal como THF con una base fuerte, tal como hidruro de
sodio o tert-butoxido de potasio a una temperatura entre 0 y 100°C, de
manera opcional usando catalisis de metal, tal como paladio sobre carbono
o yoduro cuproso.

Durante el proceso de preparacion, puede ser conveniente usar un
grupo protector para un grupo funcié)nal en R®. Grupos protectores pueden
retirarse por cualquier método conveniente como se describe en la literatura
o conocido por el quimico expeftd como apropiado para el retiro del grupo
protector en cuestion, seleccionandose dichos métodos de manera que el
retiro del grupo protector se efectGie con una alteracién minima de los
grupos en cualquier otra parte de la'molécula.

Ejemplos especificos de grﬁi)os protectores se indican mas adelante
por cuestiones de conveniencid, eh los cuales "inferior" significa que el
grupo, al cual se aplica, tiene préfériblemente 1-4 4tomos de carbono. Se
entenderd que estos ejemplos no son exhaustivos. Alli donde, més
adelante, se dan ejemplos especificos de métodos para el retiro de grupos
protectores éstos son igualmente no exhaustivos. EIl uso de grupos
protectores y métodos de desproteccion no especificamente mencionado se
encuentra, l6gicamente, dentro del ambito de la invencion.

Un grupo protector carboxi lpuede ser el residuo de un alcohol
alifatico o aralifatico formador de éster o de un silanol formador de éster
(conteniendo dicho alcohol o sjlénol' preferiblemente 1-20 4dtomos de
carbono). Ejemplos de grupos protectores carboxi comprenden grupos (1-
12C)alquilo de cadena recta o r‘ami'.ﬁcada (por ejemplo isopropilo, t-butilo);
grupos alquilo inferior alcoxi inferior (por ejemplo metoximetilo,
etoximetilo, isobutoximetilo; grupos alquilo inferior aciloxi alifatico

inferior, (por ejemplo acetoximetilo, propioniloximetilo, butiriloximetilo,
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pivaloiloximetilo); grupos alquiloﬁi iﬁferior alcoxicarboniloxi inferior (por
ejemplo 1-metoxicarboniloxietild; 1-etoxicarboniloxietilo); grupos alquilo
inferior arilo (por ejemplo p-metoxibencilo, o-nitrobencilo, p-nitrobencilo,
benzhidrilo y ftalidilo); grupos tri(alquilo inferior)sililo (por ejemplo
trimetilsililo y t-butildimetilsililo); grupos alquilo inferior tri(alquilo
inferior)sililo (por ejemplo trimetilsililetilo); y grupos (2-6C)alquenilo (por
ejemplo alilo y viniletilo).

Métodos particularmente apropiados para el retiro de grupos
protectores carboxilo comprenaen por egjemplo hidrolisis catalizada por
dcido, metal o enzimdticamente.

Ejemplos de grupos pfétectores hidroxi comprenden grupos
alquenilo inferior (por ejempld alilo); grupos alcanoilo inferior (por
ejemplo acetilo); grupos alcoxicarbonilo inferior (por ejemplo t-
butoxicarbonilo); grupos alqueniloxicarbonilo inferior (por ejemplo
aliloxicarbonili); grupos alcoxiéarbon.ilo inferior arilo (por ejemplo.
benzoiquicarbonilo, ﬁ}huetoxibenciloxicarbonilo, o-
nitrobenciloxicarbonilo, ‘p-nitrobenciloxicarbonil); grupos

trialquilo/arilsililo inferior (por ejemplo trimetilsililo, t-butildimetilsililo, t-

butildifenilsililo); grupos alquilo inférior arilo (por ejemplo bencilo); y

grupos alquilo inferior triarilo (por ejemplo trifenilmetilo).

Ejemplos de grupos protectcres amino comprenden formilo, grupos
aralquilo (por ejemplo bencilo y bencilo sustituido, por ejemplo p-
metoxibencilo, nitrobencilo y 2,4-difetoxibencilo, y trifenilmetilo); grupos
di-p-anisilmetilo y furilmetilo; grupos alcoxicarbonilo inferior (por ejemplo
t-butoxicarbonilo);  alqueniloxicarbonilo  inferior  (por  ejemplo
aliloxicarbonilo); grupos alcoxicarbonilo inferior (por ejemplo
benciloxicarbonilo, p—metoxib'eﬁc’ﬁoxicarbom'lo, o-nitrobenciloxicarbonilo,
p-nitrobenciloxicarbonilo; trialquilsililo (por ejemplo trimetilsililo y t-
butildimetilsililo);  grupos alquilideno  (por ejemplo metilideno);
bencilideno y bencilideno sustiti;idd:.

Métodos apropiados para el retiro de grupos protectores hidroxi y

amino comprenden, por ejemplo; hidrélisis catalizada por 4cido, base,
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metal o enzimaticamente, o fotbiiticamente para grupos tales como o-
nitrobenciloxicarbonilo, o con iones de fluoruro para grupos sililo.

Ejemplos de grupos protectores para grupos amida comprenden
aralcoximetilo (por ejerﬁplo benciloximetilo y benciloximetilo sustituido);
alcoximetilo (por ejemplo metoximetilo y trimetilsililetoximetilo); tri
alquilo/arilsililo  (por ejemplo trimetilsililo, t-butildimetilsililo, t-
butildifenilsililo); tri  alquil/arilsililoximetilo  (por  ejemplo  t-
butildimetilsililoximetilo, ‘g-butildi‘fenilsililoximetilo); 4-a]coxifenilo (por
ejemplo  4-metoxifenilo); 2,4-di(alcoxi)fenilo (por ejemplo  2,4-
dimetoxifenilo); 4-a1coxibencilo; (por ejemplo 4-metoxibencilo); 2,4-
di(alcoxi)bencilo (por ejemplo 2,4-di(metoxi)bencilo); y alqu-1-enilo (por
ejemplo alilo, but-1-enilo y vinilo sustituido por ejemplo 2-fenilvinilo).

Grupos aralcoximetilo putgden introducirse en el grupo amida
haciendo reaccionar el Gltimo grupo con el cloruro de aralcoximetilo
apropiado, y retirarse por hidrogenacion catalitica. Grupos alcoximetilo, tri
alquilo/arilsililo y tri alquil/sililoximetilo pueden introducirse haciendo
reaccionar la amida con el cloruro apropiado y. retirando con 4cido; o en el
caso de los grupos que contienen sililo, iones de fluoruro. Los grupos
alcoxifenilo y alcoxibencilo se irtroducen convenientemente por arilacion
o alquilacion con un-halogenuro apropiado y se retiran por oxidacién con
nitrato de amonio cérico. Finalmente los grupos alqu-1-enilo pueden
introducirse haciendo reaccionar la amida con el aldehido apropiado y
retirarse con acido. ;

Los siguientes ejemplos soti cori fines de ilustracién y no pretenden
limitar el alcance de esta 'So’licﬁtud._ Cada compuesto ejemplificado
representa un aspecto particular e independiente de la invencion. En los
siguientes Ejemplos no limitantes;.a menos que se indique lo contrario:

(i) las evaporaciones se'llevaron a cabo por evaporacion rotatoria
in vacuo y procedimientos de desarrollo se realizaron deépue’s del retiro de
solidos residuales como agentes dé ‘secamiento por filtracion;

(ii) las operaciones se efectuaron a temperatura ambiente, es decir,

en el rango de 18-25°C y bajo una atmésfera de un gas inerte tal como
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argén o nitrogeno;

(iii) los rendimientos se dgn con fines de ilustracién Unicamente y
no son necesariamente el maximo alcanzable;

. (iv) las estructuras}de lo.s'fproductos finales de la Formula (I) se
confirmaron por resonancia magr;ética nuclear (generalmente de protones)
(NMR) y técnicas espectrales de masa; los valores de cambio quimico con
resonancia magnética de protones se midieron en la escala delta y los
multiplos pico se rﬁuestran como "sigue: s, singlete; d, dublete; t, triplete; m,
multiplete; br; amplio; q, quarteto, quin, quinteto;

(v) por lo general los intermedios no se caracterizado
completamente y la pureza se evélué por cromatografia de capa delgada
(TLC), cromatografia liquida de alfo rendimiento (HPLC), infra-rojo (IR) o
analisis NMR; .

(vi) la cromatografia se 1i¢V6 a cabo en silice (Merck Silica gel 60,
0.040 - 0.063 mm, 230 - 400 malla); y

(vi) los cartuchos Biotagé se refieren a cartuchos de silice pre-
empacados (de 40g hasta 400g),.eluidos usando una bomba biotage y
sistema colector de fracciones; Bio’gage UK Ltd, Hertford, Herts, UK.

{}
i

Abreviaturas

ADDP azodicigbonil)dipiperidin;

DCM diclbroxﬁetano;

DEAD dietildiazocarboxilato;

DIAD di-i~propil azodicarboxilato;

DIPEA di-isopropietilamina

DMSO sulféxido-de dimetilo;

DMF dimetilformamida;

DtAD di-t-butil azodicarboxilato;

EDAC/EDC 1-(3-dimetilaminopropil)-3-etilcarbodiimida

clorhidrato;
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HATU O-(7-azabenzotriazo-1-i1)-N,N,N’,N’-
tetrametiluronio hexafluorofosfato;

LCMS cromatégrafia liquida / espectroscopia de masa;

MPLC cromatografia liquida de presién media;

RT temperatura ambiente; y

THF tetrahici'z;oﬁlrano.

Métodos genéricos para la alquilacion de ésteres de mono- y di-hidroxi.

benzoato:

Los siguientes métodos genéricos de alquilaciéon se mencionan en los

Ejemplos que siguen.

R0

Método Genérico A — sintesis de-diéteres simétricos (R1=R2)

ol
g

¢t ”f;
8} Compuesto (a)

Metil  3,5-dihidroxibenzoato .(74.1g, 0.44M) se disolvi6 en

dimetilformamida (400ml), se agreg6 carbonato de potasio (152g, l.iOM),
se agitd durante 15minutos, 1ueg6?;§e adiciono 2-clorobencilcloruro (117ml,
0.92M) y se calentd a 100°C bajd una atmosfera de argén. Después de 3
horas la mezcla de reaccién se enfrié a temperatura ambiente, se concentrd
in vacuo, se diluyé con agua (800ml), se extrajo con acetato de etilo
(2x600ml). Los extractos organicos se lavaron con salmuera (300ml), se
secaron (MgSQ,), se filtraron, se.concentraron in vacuo para producir un -
aceite marrén el cual se trituré con éter dietilico / isohexano para producir

compuesto (a) como un sélido blancuzco (195g, 100%); 'H nmr (d6-
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DMSO, valores 8): 3.81 3H, s); 5.18 (4H, s); 6.98 (11, m); 7.16 (1H, d);
7.36 (4H, m); 7.50 (2H, m); 7.58 (2H, m).

Método Genérico B — sintesis de diéteres asimétricos (R1 =R2)

.

o

OMe

Compuesto (b)

Metil  3,5-dihidroxibenzoato  (16.8g, 0.lmol) se disolvid en
dimetilformamida (180ml), se agregd carbbnato de potasio pulverizado
(27.6 g, 0.2mol), seguido por 2-yodopropano (10ml, 0.lmol), y la
suspension resultante se agité durante la noche a temperatura ambiente bajo
una atmdsfera de argén. La mezcla de reaccion se-diluyd con agua (11) y
se extrajo con éter dietilico (2x200ml). Los extractos organicos se lavaron
secuencialmente con agua y salmuéra, se secaron (MgSQO,), se filtraron y se
concentraron in vacuo para prodg;cir un aceite dorado amarillo el cual se
triturd con tolueno y se filtrd i;ara retirar el material inicial éter sin
reaccionar. El filtrado se concentrd in vacuo y el residuo se cromatografio
(cartuchos Biotage 2x90 g, eluyendo con isohexano que contenia acetato de
etilo (10% v/v aumentando a 15% v/v) para producir metil 3-hidroxi 5-
isopropiloxi benzoato como un sélido incoloro (5.3g, 25%); 'H nmr (d6-
DMSO, valores 6): 1.2 (6H, d); 3.8 (3H, s); 4.6 (1H, hept); 6.55 (1H, m);
6.85 (1H, m); 6.95 (1H, m); 9.8 (14, s).

Metil 3-hidroxi 5-isopropiloxi benzoato (1.5g, 7.2mmol) se disolvié en
dimetilformamida (10ml), se agregd carbonato de potasio (2.5g, 18mmol),
seguido por 2-bromobutano (1.2 ml, 11mmol), y la suspensién resultante se
agité durante 7 horas a 80 °C bajo una atmdsfera de argon. La mezcla de
reaccion se enfrid a temperatura ambiente, se diluyé con hexano / acetto de

etilo (1:1 v/v) y se lavo secuencialmente con agua y salmuera, se seco
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(MgSO,), se filtrd y se concentré: in vacuo para producir un aceite incoloro
el cual se crom_étograﬁé (columnzg‘ de destello en silice (20g), eluyendo con
isohexano que contenia acetato dé etilo (5 % v/v) para producir metil 3-(2-
butiloxi) 5-isopropiloxi benzoato-como un aceite incoloro (1.06g); '"H nmr
(d6-DMSO, valores 8): 0.9 (3H, t); 1.2 (3H, d + 6H, d); 1.6 (2h, m); 3.85
(3H, s); 4.4 (1H, hept); 4.55 (1H, hept); 6.7 (1H, m); 7.0 (2H, m); m/z 267
(M+H)+.

Método Genérico C — sintesis de diéteres asimétricos (R1 =R2):

Y 0

@)
OMe

0
70
==/ Compuesto.(c)

Metil 3-hidroxi 5-isopropiloxi .blgpzoato (0.5g, 2.4mmol) se disolvid en
diclorometano (10ml) y se enﬁ'i().-.r;l. 0 °C agitando al mismo tiempo bajo una
atmosfera de argon; la solucién se traté secuencialmente con trifenil fosfina
(con soporte polimérico, 1.19g, 3.6mmol), alcohol furfurilico (0.23 ml, 2.7
mmol) y di-t-butil azodicarboxilato (DtAD, 0.082g, 3.5 mmol) se
" agregaron gota a gota en diclorometano (4ml), y la solucién resultante se
agitd durante 1.5 horas. La reaccidén se monitored por hplc y se agregaron
reactivos adicionales hasta que se consumié el fenol inicial — los reactivos
totales fueron trifenil fosfina (con soporte polimérico, 2.38g, 3 eq), alcohol
furfurilico (0.53 ml, 2.5 eq) y DtAD (1.64g, 3 eq). La mezcla de reaccion
se concentrd in vacuo y se puriﬁcé‘por cromatografia (columna de destello

en silice, eluyendo con isohexano-que contenia acetato de etilo (5 % v/v)

para producir metil 3-(2-furil metoxi) 5-isopropiloxi benzoato como un .

aceite incoloro, (0.225g); 'H nmr (d6-DMSO, valores 8): 1.25 (6H, d); 3.85
(3H, s5); 4.65 (1H, hept); 5.1 (2H, s); 6.45 (1H, m); 6.6 (1H, m); 6.85 (1H,
m); 7.05 (1H, m); 7.15 (1H, m) 7.75 (1H, m).
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Método Genérico D - sintesis de diéteres asimétricos:

‘\'/

Q

OMe

Compuesto (d)

Di-i-propil azodicarboxilato (DIAD, 0.74ml, 3.7 mM) se agrego a metil (5-
isopropoxi-3-metanol)-benzoato (0.56g, 2.5 mM), trifenilfosfina (0.98g, 3.7
mM) y 2-fluorofenol (0.24ml, 2.7 mM) en DCM (40ml) bajo argédn a
tempereitura ambiente. Después de 10 minutos se concentraron, se
purificaron en gel de silice (10-15%EtOAc/iso-hexano) y produjeron el
compuesto del titulo como un acéite amarillo pélido; que se solidifico bajo
alto vacio (0.71 g, 90%); "H NMR & (de-DMSO); 1.26 (d, 6H), 3.82 (s,
3H), 4.64 (m, 1H), 5.21 (s, 2H), 6.92 (m, 1H), 7.09 (m, 1H), 7.16-7.26 (m,
3H), 7.35 (s, 1H), 7.58 (s, 1H).

Los anteriores métodos genéricés son para ilustracidon Unicamente; se
apreciara que condiciones que pueden utilizarse adicionalmente
comprenden: uso de solventes alternativos (tales como acetona o
tetrahidrofurano), estequiometrias alternativas de reactivos, temperaturas
alternativas de reaccion y métodos alternativos de purificacion.

Todos los datos analiticos (NMR y/o MS) fueron consistentes con las

estructuras propuestas.

EJEMPLO A

Ruta 1: 2-J3,5—Di-(2-clorobenéi’iin)benzoil)aminoi-tiazol
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Diisopropiletilamina ~ (DIPEA,  0.34ml, 2.0mM) luego N,N-
dimetilaminopiridina (DMAP, 12mg, 0.1mM) se agregaron a una solucion
de 2-aminotiazol (0.10g, 1.0mM) y cloruro de acido 3,5-di-(2-
clorobenciloxi) benzoico (0.42g, 1.0mM) en diclorometano (10ml) bajo
argén a temperatura ambiente. Luego de 80 minutos la mezcla de reaccion
se filtro, se lavd con diclorometa@p y se secO bajo alto vacio para producir
el compuesto del titulo como un sélido incoloro (0.20g, 41%); 'H NMR §
(de-DMSO): 5.24 (4H, s); 6.93 (1H, s); 7.26 (1H, d); 7.36-7.43 (6H, m);
7.50 (2H, m); 7.55 (1H, d); 7.61 (2H, m); 12.60 (1H, br s).

Condiciones alternativas que pueden usarse opcionalmente comprenden:
uso de un solvente alternativo, tal como tetrahidrofurano; uso de piridina
como solvente, con o sin la adicién de DMAP o DIPEA; disolver el
componente cloruro de 4cido en el solvente de eleccion, y agregarle el

componente amina.

El material inicial requerido “&gido 3,5-di-(2-clorobenciloxi) benzoico,

compuesto (c), se prepard como sigue:

L
0
o~

Metil  3,5-dihidroxibenzoato  (74.1g, 0.44M) se disolvid en

Compuesto (iii)
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dimetilformamida (400ml), se agreg6 carbonato de potasio (152g, 1.10M),
se agitd durante 15minutos, luego se égregé 2-clorobencilcloruro (117ml,
0.92M) y se calenté a 100°C bajo una atmoésfera de argén. Después de 3 .
horas la mezcla de reaccidn se enfri6 a temperatura ambiente, se concentro
in vacuo, se diluyé con agua (800ml), se extrajo con acetato de etilo
(2x600ml). Los extractos orgéni;os se lavaron con salmuera (300ml), se
secaron (MgSQ,), s¢ filtraron, se concentraron in vacuo para producir un
aceite marrén que se trituré con éter dietilico / isohexano para producir
compuesto (a) como un sélido blancuzco (195g, 100%); 'H nmr (d¢-DMSO,
valores 8): 3.81 (3H, s); 5.18 (4H, s); 6.98 (1H, m); 7.16 (1H, d);

7.36 (4H, m); 7.50 (2H, m); 7.58 (2H, m).

cl
(I ,OO/E .
OH
0 )
S
Compuesto .(‘b)

2M hidroxido de sodio (700ml, 1.40M) se agregé a una solucién de
compuesto (a), metil 3,5-di-(2-clorobenciloxi) benzoato, (195g, 0.45M) en
metanol (600ml)/ tetrahidroft.lram.‘jﬁ(ISOml) y se agitd durante 6 horas a
55°C. Los organicos se retiraron entonces in vacuo, se acidificaron a pH 3-
4 con 4cido clorhidrico concentra&o, el precipitado se filtro, se lavé con
agua y se seco bajo alto vacio a 60°C. Compuesto (b) se obtuvo como un
solido incoloro. (.2/3NaCl) (199g, 100%); 'H nmr (d6-DMSO, valores 9):
5.18 (4H, s); 6.93 (1H, m); 7.15 (1H, d); 7.37 (44, m); 7.49 (2H, m); 7.58
(2H, m). | ’

.Ci
s

Ci

Gl
é( Compuesto (¢)
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Cloruro de oxalilo (7.91ml, 91mM) se agregd a una suspension de
compuesto (b), 4cido 3,5-di-(2-clorobenciloxi) benzoico, 2/3NaCl (18.3g,
45.4mM) en diclorometano (500ml) que contenia dimetilformamida (4
gotas) bajo argon a temperatura ambiente. Después de 16 horas la mezcla
de reaccion se filtro bajo argon, éfe concentr6 in vacuo, luego se sometio a
destilacién bajo temperatura fija con tolueno (2x) para producir el
compuesto del titulo como un s6lido blancuzco (17.5g, 100%); 'H rimr (d6-
DMSO, valores 8): 5.18 (4H, s); 6.94 (1H, m); 7.16 (1H, d); 7.35 (4H, m);
7.50 (2H, m); 7.58 (2H, m). ‘

EJEMPLO B

Ruta 2a: acido 2-13,5-di-(2¥cloi'obenciloxi)bep_@il]aminotiazol-S-

%&&“
._

Una solucion de 2-[3,5-df:(Z-clorobenciloxi)benzoil]aminoti‘azol—5~
carboxilato de etilo (158mg, 0.28 mmol) en THF (2 ml) se traté con

solucién de hidréxido de sodio (0.57 ml of 2M, 1.4 mmol), y la reaccion se

carboxilico

agitd a 40 - 50 °C, hasta que se consiguié una hidrélisis completa (con
monitoreo de tlc, tiempo aproximado de reaccién 2 horas). La solucion
resultante se enfrio, se diluyé con agua (5 ml) y se acidificé a pH 1 usando
¢.HCl. El precipitado asf formado sé extrajo por filtracion, se lavé (agua) y
se seco péra producir el compuesto del] titulo como un sélido incoloro,
" 130mg, 'H NMR § (d-DMSO): 5.25 (4H, s); 7.0 (1H, s); 7.4 (6H, m); 7.5
(2H, m); 7.6 (2H, m); 8.2 (1H, d),'

El material inicial requerido se preparé por una ruta aniloga a la dada
Ejemplo A. ’
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EJEMPLO €

Ruta 2b: acido [3.5-di-(2-clorobenciloxi)benzoillaminobencen-3-

' @'Qiuﬁm

carboxilico

Una suspensiéon de [3,5-di-(2-clorobenciloxi)benzoil]Jaminobencen-3-
carboxilato de metilo (455mg, 1.04 mmol) en THF ée tratd con solucidn de
hidréxido de sodio (0.85 ml 6 2M, 1.7 mmol), y la reaccién se agito a
temperatura ambiente, con monitoreo de tlc. Se realizaron adiciones de
metanol (3 gotas) y otras adiciones de solucion de hidroxido de sodio (2 x
0.85 ml of 2M, 3.4 mmol), hasta que se consiguié una hidrélisis completa.
La solucion resultante se diluy6 con agua (30 ml) y se acidifico a pH 1 M
HCY); el precipitado asf formado se extrajo por filtracion, se lavo (agua) y se
secO para producir el compuesto del titulo como un sélido incoloro, 328mg,
'H NMR § (ds-DMSO): 5.25 (4H, s5); 7.0 (1H, s); 7.4 (6H, m); 7.5 (2H, m);
7.6 (2H, m); 8.2 (1H, d).

El material inicial requerido ester de metilo se preparé por un método

analogo al dado en Ejemplo A.

EJEMPLO D
Ruta 3: 2-[3.5-Di-

tiazol

-clorobenciloxi)benzoillJamino-4-metil aminometil

v

s
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2-[3,5-Di-(2-clorobenciloxi)benzoil)amino]-4-clorometiltiazol (56mg,

0.10mM) se disolvié en 33% metilamina en alcohol metilado (4ml) y se
agitd a temperatura ambiente durante 16 horas. La mezcla de reaccion se
concentro in vacuo, se trituré con metanol, se filtro y se secd bajo alto vacio
para producir el compuesto del titulo como un sélido incoloro (30mg, 57%);
'H nmr (d6-DMSO, valores 6): 2.63 (3H, m); 4.16 (2H, m); 5.24 (4H, s);
6.99 (1H, s); 7.38-7.44 (7H, m); 7.52.(2H, m); 7.62 (2H, m); 9.06 (1H, br
s); 12.75 (1H, br s).

2—[3,5-Di-(2-clorobenciloxi)benzoil)amino]-4-clorometiltiazol se preparo de
3,5-di-(2-clorobenciloxi) benzoil - cloruro (preparado de acuerdo con el
método descrito en Ejemplo A) y 2-amino 4-clorometil-tiazol (JACS, 1946,
68, 2155; preparado por ruta 1 descrito en Ejemplo A).

EJEMPLO E
Ruta 4: 2-[3.5-Di-

2-[3,5 -Di-(2-clorobenciloxi)benzoil)amino]—é-nitrobenzotiazol (235mg,

0.40mM) se disolvi6 en acetato de etilo (40ml), etanol (20ml) y
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dimetilformamida (Sml). Se agregd 5% paladio sobre carbono (46mg) bajo
una atmosfera de argdn, seguidamente la mezcla de reaccion se agitd bajo
una atmosfera de hidrégeno durante 16 horas. La mezcla de reaccion se
filtr6 a través de celita, se concentrd in vacuo, se trituré con metanol para
producir el compuesto del titulo como un sélido amarillo palido (140mg,
63%); 'H nmr (d6-DMSO, valores 6): 5.19 (2H, br s); 5.23 (4H, s); 6.72
(1H, dd); 6.93 (1H, m); 7.03 (1H, m); 7.35-7.44 (7TH, m); 7.51 (2H, m); 7.61
(2H, m); 12.46 (1H, br s).

2-[3,5-Di-(2-clorobenciloxi)benzoil )Jamino}-6-nitrobenzotiazol se prepard
de 3,5-di-(2-clorobenciloxi) benzoil cloruro (preparado de acuerdo con el
método descrito en Ejemplo A) y 2-amino-6-nitrobenzotiazol (preparado
por ruta 1 descrito en Ejemplo A). 'H nmr (d6-DMSO, valores 8): 5.27 (4H,
s); 7.03 (1H, s); 7.38-7.46 (4H, m); 7.49-7.55 (4H, m) 7.65 (2H, m); 7.93
(1H, d); 8.30 (1H, dd); 9.09 (1H, m); 13.28 (1H, br s).

EJEMPLOF

Ruta 5: acido 5-[3 5-di—"‘2-clorobencilox_i1benzoil)amino]-Ll,3,4]
tiadiazol-2-sulfénico B

5-[3,5-Di-(2-clorobenciloxi)benzoil)amino]-[1,3,4]tiadiazol-2-tiol (200mg,
0.38mM) se suspendi6 en 2M NsOH (5ml), se enfrié (bafio helado) y se
agreg0 30% peroxido de hidtdgeno acuoso (0.16ml, 1.54mM) gota a gota ,
seguidamente se dejé calentar fa." temperatura ambiente. Después de 40
horas la mezcla de reaccion se filird, se lavé con agua, luego metanol y se
seco bajo alto vacio para producir4 el compuesto del titulo como un sélido

incoloro (122mg, 57%). 'H nmr (d6-DMSO, valores 8): 5.20 (4H, s); 6.68
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(1H, m); 7.37 (4H, m); 7.45 (2H, m); 7.50 (2H, m); 7.62 (2H, m). MS (M-
H") 564, 566.

5-[3,5-Di-(2-clorobenciloxi)benzoiljamino]-[ 1,3,4]tiadiazol-2-tiol se
- prepard de 3,5-di-(2-clorobenciloxi)benzoil cloruro y  S-amino-
[1,3,4]tiadiazol-2-tiol (Maybridge) por ruta 1 como se describe en Ejemplo
A. 'H nmr (de-DMSO, valores 8): 5.21 (4H, s); 6.98 (1H, m); 7.34-7.40
(6H, m); 7.50 (2H, m);.7.'59, (2H, m). MS (M-H') 516, 518.

EJEMPLO G

Ruta 6: 4cido 2-[(3-isopgopiloxi:S-(Z-clorobencilamino)benzoil)aminol-

5-tiazolcarboxilico

2-Clorobenzaldehido (0.012ml,"0.11mM) se agregd a 4cido 2-[(3-
isopropoxi-S-amihobenzoil)aminb]—’S-tiazolcarboxﬂico (29mg 0.09mM) y
mallas molecﬁlares 4A (90mg) en metanol bajo una atmosfera inerte a
temperatura ambiente. ‘Despuéé de 1 hora se adicions cianoborohidruro de
sodio (7mg, 0.11mM) y la mezcla de reaccidén se agité durante 16 horas.
La mezcla de reaccion se filtrd, se concentrd in vacuo, el residuo se agitd
con agua, seguidamente se extrajo con acetato de eﬁlo (3x10ml). Los

extractos orgéanicos se lavaron con-salmuera (20ml), se secaron (MgSQy), se

filtraron y se concentraron in vacuo para producir el compuesto del titulo

como un sélido amarillo palido (22mg, 55%); 'H nmr (dg-DMSO, valores
8): 1.22 (6H, d); 4.36 (2H, m); 4.58 (1H, m); 6.24 (1H, s); 6.47 (1H, m);
6.84 (ZH, m); 7.26 (3H, m); 7.37 (2H, m); 7.45 (1H, m); 7.76 (1H, br s).
MS [M-CO,HJ 400, 402.

¥
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Acido  2-[(3-isopropiloxi-5-aminobenzoil)amino]-5-tiazolcarboxilico se

prepard como sigue:

Compuesto (d)

Acido 3-nitro-5-hidroxi benzoico (6.1g, 33.3mM) se disolvié en metanol
(150ml.), se agregé acido sulfirico (2.0ml), y la solucidon se agitdo a
temperatura ambiente durante 5 diés. La mezcla de reaccion se concentro
in vacuo, se agregd cuidadosamente carbonato hidrogenado de sodio acuoso
saturado (60ml) y se extrajo la c;"apa acuosa con acetato de etilo (200ml).
La capa orgénica se lavo con salmuera (80ml), se secod (MgSOy), se filtro y
se concentrd in vacuo para producir compuesto (d) como un s6lido amarillo
palido (6.0g, 91%); '"H nmr (de-DMSO, valores 6): 3.85 (3H, s); 7.67 (1H,
m); 7.75 (1H, m); 8.05 (1H, m); 10.88 (1H, br s).

O .
Y Compuesto (e) = -

2-yodopropano (0.54ml, 5.4mM)‘fﬂ'se agrego a una solucion de metil 3-nitro-
5-hidroxi benzoato (1.06g, 5:4mM) y carbonato de potasio (1.12g, 8.1mM)
en dimetilformamida (15ml) bajg: una atmoésfera de argén a temperatura
ambiente. La mezcla de"reacéfbn se calentd a 60°C durante 1 hora;
seguidamente se agregd més:"{Z-yodopropano (0.32ml, 3.2mM) y el
calentamiento se continud duraﬁfe ‘1 hora mas. Entonces la mezcla de
reaccion se concentrd in vacuo, 'se agregéd agua (50ml) y acetato de etilo
(100ml). La capa organica se separé y se lavo con salmuera (40ml), se secéd
(MgSOy) se filtrd, se concentrd in-vacuo para producir compuesto (e) como
un aceite marrén movedizo; 1H‘ nmr (d6-DMSO, valores 6): 1.30 (6H, s);
3.90 (3H, s); 4.84 (1H, m); 7.76 (1H, m); 7.89 (1H, m); 8.16(1H, m).
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T/ Compuesto (f)
2M Hidréxido de.sodio (12.3m1,”2‘4.7mM) se agregd a una solucidén 4cido
metil (3-nitro-5-isopropoxi) benzg‘:lz‘co (1.18g, 4.9mM) en metanol (60ml) y
se agitd durante 5 horas a tempeféililra ambiente. La mezcla de reaccion se
concentrd entonces in vacuo, se acidific6 a pH 1-2 con 2M 4cido
clorhidrico, el precipitado se filtrd, se lavd con agua y se secd bajo alto
vacio sobre gel de silice. Compuesto (f) se obtuvo como un sélido
blancuzco (1.04g, 94%); 'H nmr (d-DMSO, valores 6): 1.30 (6H, s); 4.81
(1H, m); 7.74 (1H, m); 7.85 (1H, m); 8.14 (1H, m). MS (M-H")" 224.

\[/ .Compuest;) (8)

Cloruro de oxalilo (0.75ml, 86mM) se agregd a acido 3-nitro-5-isopropoxi
benzoico (1.03g, 4.3mM) e;,;n*j. diclorometano (50ml) que contenia
dimetilformamida (2 gotas) bajo una atmosfera de argén a temperatura
ambiente. Después de 3 horas_.}g;x;hez.cla de reaccion se concentrd in vacuo
y se sometio a destilacion bajo_}c:?éx:hperatura fija con tolueno para producir
un aceite anaranjado el cual se disolvié en diclorometano (40ml). Se
agregaron 2-aminotiaqu-5-carﬁoxilatq de etilo (0.89g, 5.1mM),
diisopropiletilamina (1.77g, 10.3mM) y N,N-dimetilaminopiridina (50mg,
0.43mM) y se agitaron durante..' 1 hora bajo una atmdsfera de argon.
Después de esto la mezcla de I:e-ac‘cién se concentrd in vacuo, luego el
residuo marrén pélido se purificé. en gel de silice usando 15 a 20% acetato
de etilo/isohexano como eluyente. Compuesto (g) se obtuvo como un
s0lido amarillo pélido (1.56g, 92%); 'H nmr (dg-DMSO, valores §): 1.32
(6H, d); 4.88 (1H, m); 7.87 (1H, s); 8.05 (1H, s); 8.14 (1H, s); 8.45 (1H, s).
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_ 07/ Compuesto (h)

Se agregd 10% paladio sobre carbono (20mg) bajo una atmosfera de argdn
a una  solucidn de 2-[(3-isopropoxi-5-nitro)benzoilamino]-5-
tiazolcarboxilato de etilo (209mg, 0.53mM) en acetato de etilo (35ml). Se
introdujo gas de hidrégeno y la mezcla de reaccion se agitd vigorosamente
durante 18 horas antes de filtrar: a través de celita y la concentracion in
vacuo para producir compuesto (h) como un sélido amarillo pélido (160mg,
83%); 'H nmr (d6-DMSO, valores 8): 1.25 (6H, d);.1.29 (3H, t); 4.28 (2H,
qQ); 4.58 (1H, m); 5.31 (2H, br s); 6.33 (1H, m); 6.81 (1H, m); 6.87 (1H, s);
8.17 (1H, s). |

QJL A3~ ’
T

Compuesto (k)

2M Hidréxido de sodio (0.3ml, 0.57mM) se agregd a una solucién 2-[(3-
isopropoxi-S-alnino)benzoilanﬁﬁéjLS-tiazolcarboxilato de etilo (40mg,
0.11mM) en tetrahidrofurano (12ml) / metanol (0.5ml) y se calent6 a 50°C
durante 5 horas, luego a ter’npér'éififra ambiente durante la noche. La mezcla
de reaccién se concentrd lueg’o;"';"in t'vacuo, se acidificé a pH 4-5 con 2M
4cido clorhidrico, el precipitado se filtr6, se lavé con agua y se secod bajo
alto vacio sobre silice. Compuesto (k) se obtuvo como un sélido rojizo-
marrén (35mg, 100%); 'H nmr (d6 DMSO, valores 9): 1.27 (6H, d); 4.63
(1H, m); 6.58 (1H, s); 7.05 (1H, s); 7.16 (1H, s); 8.14 (IH, s).

EJEMPLO H '
Ruta 7: 2-](3,5-dibenciloxibenzoil)amino]-5-aminopiridina
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A una solucién agitada de 2-[(3,5-dibenciloxibenzoil)amino]-5-nitropiridina
(910 mg) en DMF (6 ml) se agregé polvo de zinc (1300 mg) y una solucion
hexahidrato de cloruro férrico (1700 mg) en agua (6 ml). La mezcla
resultante se agitd a 120°C durante tres horas. Se dejo enfriar a temperatura

ambiente. La mezcla se extrajo con acetato de etilo. El extracto se lavo con

. z)q
N4

agua (50 ml), salmuera (50 ml), se secd sobre MgSQ,, luego se retiro el -

material volatil por evaporacion para dejar un solido, el cual se secd bajo
alto vacio durante 24 horas a 10~0°C para producir el compuesto del titulo
(518 mg) como un sélido, "H NMR & (d¢-DMSO): 5.17 (m, 6H), 6.80 (s,
1H), 7.00 (d, 1H), 7.26 a 7.46 (m, 12H), 7.71 (s, 1H), 7.78 (d, 1H), 10.28
(brs, 1H). MS ES" 426.52 (M+H)"

D)
Lo,
e

3
v

LY

El material inicial 6-[(3’.51?11benciloxibenzoil)amino]-3 -nitropiridina
requerida se prepard por un métbéi’?c;; analogo al dado en Ejemplo A (ruta 1),
a partir de 2-amino-5-nitropiridina; "H NMR & (de-DMSO): 5.18 (s, 4H),
6.90 (s, 1H), 7.29-7.50 (m, 12H), 8.42 (d, 1H), 8.64 (d, 1H), 9.23 (s, 1H),
11.46 (br s, 1H). MS ES"456.12 (M+H)".

EJEMPLO I

Ruta 8: N-J6-J3L’S-dibex_l_ciloxi'bémzoil)am_glol-piri(jj_n;:’o-il}—Z-acetoxi—Z-

metil-propionamida
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A una solucién agitada de 2-[(3,5-dibenciloxibenzoil)amino]-5-
aminopiridina (200 mg) en THF (2 ml) y piridina (2 ml) se agregd una
solucion de cloruro de 2-acetoxiﬁi'sobutirilo (98 mg) en THF (1 ml). La
mezcla se agitd a temperatura ambiente durante 16 horas. El material
volétil se retird por evaporaciéon. El residuo se disolvio en acetato de etilo
(50 ml), se lavé con agua (25 ml), salmuera (25 ml), se secd sobre MgSO;.
El material volatil se retird por evaporacion para dejar una goma que se
trituré bajo étér para producir el compuesto del titulo (211 mg) como un
solido, "H NMR § (d¢-DMSO): 1.55i (s, 6H), 2.08 (s, 3H), 5.18 (s, 4H), 6.85
(s, 1H), 7.29.to 7.50 (m, 12H), 7.98 (dd, 1H), 8.13 (d, 1H), 8.61 (s, 1H),
9.70 (s, 1H), 10.72 (s, 1H) MS ES’.552.22 (M-H)".

EJEMPLO J

Ruta 9: N-{6-[(3.5-dibenciloxibenzoil)amino]-piridin-3-il}-2-hidroxi-2-

metil-propionamida
32 ISP RL
10K
é

A una suspension agitada de N-{6t[(3‘,5—dibehciloﬁbenzoil)amino]—piridin-
3-11}-2-acetoxi-2-metil-propionamida (158 mg) en metanol (10 ml) se
agregd una solucion de LiOH.H2(j (30 mg) en agua (i ml) y THF (3 ml).
La mezcla se agito a temperatura ambiente durante 20 horas. El material
vol4til se retird por evaporacion. - Al residuo se agregd agua (10 ml). Se
acidificd con 2M 4cido clorhidri‘c'io,ﬂ El precipitado se extrajo por filtracion,
se lavd con acetato de etilo, y sé seco bajo alto vacio para producir el
compuesto del titulo (120 mg) como un sélido, 'H NMR & (de-DMSO): 1.35
(s, 6H), 5.18 (s, 4H), 6.88 (s, 1H), 7.28 a 7.48 (m, 12H), 8.08 (d, 11), 8.22
(d, 1H), 8.82 (s, 1H), 9.90 (s, 1H), 10.96 (s, 1H). MS ES* 512.16 (M+H)"

\&°

BV




WO 03/015774 L PCTIGBOZ/0374A M
Y T4-

EJEMPLO K
Ruta __10: _ 3.5-dibenciloxi-N-(5-{[(fert-butilamino)carbonillamino}

piridin-2-i)benzamida
q H M
N
0 =~
o : m y \\(
(O
3

Una solucién de tert-butil isocia’nato (51 mg) en THF (5 ml) se traté con 2-
[(3,5-dibenciloxibenzoil)amino]-5-aminopiridina (212 mg), y se agit6 a
temperatura ambiente durante 24 horas. Se agregd mas tert-butil isocianato
(0.34 ml), y la agitacion se continué a temperatura ambiente durante 4 dias
mas. El material volatil se retiré p@r evaporacion y el residuo se triturd bajo
metanol para producir el compuesto del titulo (159 mg) como un solido, 'H
NMR 5. (ds-DMSO): 1.30 (s, 9H)J,"{‘:5.18 (s, 4H), 6.09 (s, 1H), 6.85 (s, 1H),
732 a 7.50 (m, 12H), 7.78 (dd, 1H), 8.04 (d, 1H), 8.38 (s, 1H), 8.44 (s,
1H), 10.65 (s, 1H). MS ES* 525.61 (M+H)".

EJEMPLO L
Ruta 11: 3.5-di 2-cianobencilox§

iridin-2-

il}benzamida

A una solucidn agitada de rert-butil 6{({3,5-di(2'-cianob‘enciloxi)benzoil}
amino)piridin—B-il(2-metoxietil)cai‘bamato (237 mg) en diclorometano (10
ml) se agregd écido trifluoroacético (3 ml). La solucién se agité a

temperatura ambiente durante tres horas. El material volatil se retiré por




v J
i : \b U
WO 03/015774 PCT/GB02/03745 )fg z

-75 -

evaporacion. El residuo se diluyé en DCM (100 ml), se lavé con 2M
hidréxido de sodio (50 ml), salmuera (50 ml), se sec sobre MgSQO,. El
material‘ volatil se retird por evaporacién para producir el compuesto del
titulo (190 mg) como una espuma, 'H NMR 8 (de-DMSO): 3.22 (t, 2H),
3.28 (2, 3H), 3.50 (t, 2H), 5.31 (s; 4H), 6.92 (s, 1H), 7.12 (dd, 1H), 7.34 (5,
2H), 7.57 (m, 2H), 7.75 (m, 5H), 7.82 (d, 1H), 7.91 (d, 2H), 10.49 (br s,
1H). MS ES*534.41 (M+H)".

Los materiales iniciales requeridos se prepararon como sigue:

Preparacion de tert-butil 2-nitropiridin-5-il(2-metoxietil)carbamato

-

o]

('
. Q N \‘oro\‘/

il
Q

A una suspension de Cs;COs; (1430 mg) en tolueno se agregd 2-nitro-5-
bromopiridina (406 mg), Pd(Ac), (44 mg), 1,1-bis(difenilfosfino)ferroceno
(322 mg) y 2-metiloxietil amina (0.26 ml). La mezcla se agité a 85°C, bajo
nitrégeno, durante 16 horas. Se ciejé enfriar a temperatura ambiente. Se
diluydé con acetato de etilo (100"m‘1), y se filtré a través de un tapén de
celita. El material volatil se retitd i)or evaporacion, el residuo se purifico
por cromatografia de destello en-silice, se eluyé con 50-100% acetato de
etilo en hexano para producir un solido que se agregé a una solucion de di-
tert-butil-dicarbonato (436mg) y f§T~dimetil—anﬂnopiridina (cat) en THF (10
ml). La solucidn se agitd durante 14 horas a 75°C. Se dejo enfriar a
temperatura ambiente, luego el material volatil se retir6 por evaporacion.
. El residuo se disolvi6 en acetato-dé etilo (100 ml), se lavd con agua (50 ml),
salmuera (50 ml), se secd sobre MgSQ,. El material volatil se retird por
evaporacion, el residuo se puriﬁcé"’ por cromatografia de destello en silice,
se eluy6 con 20-40% acetato de etilo en hexano para producir el compuesto

del titulo (359 mg) como una goma, 'H NMR & (CDCL;3): 1.49 (s, 9H), 3.33
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(s, 6H), 3.62 (t, 2H), 3.86 (t, 2H), 8.06 (dd, 1H), 8.21 (d, 1H), 8.65 (s, 1H).
MS ES* 298.35 (M+H)".

-aminobiridin-5-il(2-metoxietil)carbamato

- Preparacién de ter-butil 2

g

Hs

A una solucién de terr-butil 2-(6-nitropiridin-3-il)-4-metoxibutanoato (350
mg) en etanol (20 ml) y acetatc de etilo (20 ml) se agregd 10 % paladio
sobre carbono (100 mg). La suspensidn se agitd a temperatura ambiente
durante 16 horas bajo hidrégeno. Se filtré a través de celita, luego se
recuperd el material volatil por evaporacién para producir el .compuesto del
titulo (299 mg) como un sélido, 'H NMR 8 (d-DMSO): 1.32 (br s, 9H),

3.18 (s, 3H), 3.34 (t, 2H), 3.56 (t, 2H), 5.8 (s, 2H), 6.37(d, 1H), 7.17 (dd,
1H), 7.70 (d, 1H). MS ES*268.34 (M+H)".

EJEMPLO M .,
Ruta 12: N-(5-aminopiridin-2-il)-3-[(2-clorobencil)oxi]-5-[(2-

cianobencil)oxijbenzamida

El compuesto del titulo se preparé de N-(5-nitropiridin-2-il)-3-[(2-
clorobencil)oxi]-5-[(2-cianobencil Joxi]benzamida usando un método

similar al descrito en Ruta 7.

Los materiales iniciales requeridos se prepararon como sigue:
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Pregaracién de 3-{[(5-nitropiridin-2-il)amino]carbonil }-5-[(2-cianobencil)

oxilfenil acetato

A una solucion agitada de écidb 3-acetoxi, 5-(2-cianobenciloxi)benzoico
(8760 mg) en THF (100 ml) se agregé cloruro de oxalilo (3.6 ml) y DMF
(0.5 ml). La mezcla se agit6 a temperatura ambiente durante 3 horas. El
material volatil se retird por evaporacion. El residuo se disolvié en una
mezcla de THF (60 ml) y piridina (40 ml). Se agregd 2-amino-5-
nitropiridina (3919 mg). La mezcla agitada se calent6 a 55°C durante 16
horas. El material volatil se retiré por evaporacion para dejar una goma que
. se purificé por cromatografia de destello en silice, se eluyé con 1-5%
acetato de etilo en hexano para prbducir el compuesto del titulo (6200 mg)
como un sélido, '"H NMR § (d-DMSO): 2.29 (s, 3H), 5.37 (s, 2H), 7.17 (s,
1H), 7.45 (s, 1H), 7.58 (m, 1H), 7.70 (s, 1H), 7.76 (m, 2H), 7.92 (d, 1H),
8.40 (d, 1H), 8.65 (dm, 1H), 921(m, 1H), 11.57 (s, 1H). MS ES"* 433.48
(M+H)". ?

Preparacién de N-(5 -pitropiridin—Z-iI)—3—[( 2-cianobencil)oxi]-5-

hidroxibenzamida

X o

OH

Una  suspension de  3-{[(5-nitropiridin-2-il)amino]carbonil }-5-[(2-
cianobencil)oxi]fenil acetato (5710 mg) en THF (35 ml) se trat6 con 25%

NaOMe en metanol (6 ml): Se agifé a temperatura ambiente durante 30
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minutos. Se acidificé con 2M 4cido clorhidrico (25 ml), luego se extrajo
con acetato de etilo (100 ml). El extracto se lavd con agua (50 ml),
salmuera 50 ml), se secd sobre .MgSO4. El material volatil se retir6 por
evaporacion para producir un sélijﬁo. Este se lavo con metanol caliente para
producir el compuesto del titulo (4358 mg) como un sélido, LCMS rt =2.38
min (90.5%). ES*391.45 (M+H)".

Preparacion de N-(5-nitropiridin-2-i)-3-[(2-clorohenzil)oxi}-5-[(2-

cianobencil)oxi]benzamida

Una  solucion ~ de  N-(5-nitropiridin-2-il)-3-[(2-cianobencil)Joxi]-5-
hidroxibenzamida (195 mg) en DMF (3 ml) se traté con Ag,CO; (165 mg) y
2-clorobencil bromuro (0.073 rnl),.': Se calentd a 85°C y se agitd durante 17
horas bajo nitrégeno. Se dejo eri'i‘riar a temperatura ambiente. Se agregd
(25 ml). Se extrajo con acetato de etilo (50 ml), se lavo con salmuera (25
ml), se seco sobre MgSO,. El material volatil se retir6 por evaporacion
para producir un sélido, el cual se.-puriﬁcé por cromatografia de destello en
silice, se eluyd con 0-5% acetato de etilo en diclorometano para producir el
compuesto del titulo (43 mg) como un solido, 'H NMR § (d-DMSO): 5.20
(s, 2H), 5.33 (s, 2H), 6.96 (s, 1H), 7.40 (m, SH), 7.57 (m, 2H), 7.72 (m,
2H), 7.90 (d, 1H), 8.40 (d, 1H), 8.64 (dd, 1H), 9.22 (s, 1H), 11.50 (s ,1H).
LCMS rt = 3.27 min (97.4%), ES" 515.50 (M+H)"

EJEMPLO N

Ruta H i iloxi i i ( dimetilamino

etillnicotinamida
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Diisopropiletilamina  (DIPEA, - 0.23ml, 1.3mM), luego 1-(3-
dimetilaminopropil)-3-etil-carbodiimida (EDC, 126mg, 0.66mM) se
agregaron a una solucion de 2-dimetilaminoetilamina (0.57ml, 0.53mM) y
acido 6-{[3,5-di-(benciloxi)benzoil]lamino}nicotinico (0.20g, 0.44mM) en
diclorometano 10ml) bajo argén a temperatura ambiente. Después de 16
horas la mezcla de reaccién se evaporo in vacuo y luego se cromatografio
en Si0O, usando una elusién de -gradiente de 10 a 25% metanol en
diclorometano. Las fracciones que contenian el producto se evaporaron
para producir un sélido color crema (0.052g, 25%); 'H NMK & (dg-DMSO):
2.67 (6H, s); 3.11 (2H, m); 3.62 (2H, m); 5.18 (4H, s); 6.88 (1H, s); 7.27-
7.52 (12H, br m); 8.18-8.36 (2H, m); 8.90 (1H, s); 10.20 (1H, br s).

EJEMPLO O

Ruta 14: 2-[3,5-Di-(2-clorobenciloxi) benzoilaminol-5-hidroximetil piridina

A una solucién frla (-15 °C) de 4cido  2-[3,5-di-(2-
clorobenciloxi)benzoil)amino]-piridin-5-carboxilico (305 mg, 0.59 mmol)
en dimetoxi etano (Sml) se égregt‘f;'21-metil)morfolina (80ul, 1eq) e isobutil
cloroformato (76ul, 1.02 eq). La 'mezcla de reaccion se agitd a -15 °C

durante 15 minutos y luego se filtrd; el residuo se lavé con dimetoxi etano
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(5xIml). El filtrado y los lavados se enfriaron a -15 °C y se trataron con una
suspension de-borohidruro de sodio (22mg, leq) en agua (Iml). Una vez
cesada la efervescencia, se agregd agua (50ml) y acetato de etilo (30ml); la
mezcla de reaccion se evapord a sequedad y el residuo se absorbi6 en
silice. El compuesto requerido se aislé6 por cromatografia de destello
(eluyendo con 5% metanol en diclorometano) para producir el compuesto
del titulo como un s6lido incoloro (97 mg), '"H NMR § (d-DMSO): 4.5
(1H, d), 5.25 (s, 4H), 6.9 (s, 1H), 7.40 (m, 6H), 7.5 (m, 2H), 7.6 (m, 2H),
7.75 (dd, 1H), 8.10 (d, 1H), 8.3 (s, 1H), 10.8 (br s, 1H); LCMS rt = 3.25
min (100%), ES* 509 (M+H)".

EJEMPLO P
Ruta 15: N-
acetamida

A una solucion de 2-[(3;5-di-(2-clorobenciloxibenzoil)amino]-6-
aminopiridina (220 mg, 0.45 mmol) en tetrahidrofurano (4 ml) se agregd
piridina (43 mg, 0.54 mmol) y clo'ruroA de acetilo (42 mg, 0.54 mmol), y la
mezcla de reaccién se agit6 a temperatura ambiente durante 16 horas. La
mezcla de reaccion se diluy6 con éter dietilico y se lav0 sucesivamente con
agua, 1M 4cido citrico, y agua; la solucién se secé sobre sulfato de
magnesio y el solvenfe se retird in'vacuo para producir un sélido amarillo
(154mg). La trituracidn con ‘mietariol produjo el compuesto del titulo
(75mg), 'H NMR § (4-DMSO): 3:.731 (3H, s), 5.25 (s, 4H), 6.95 (s, 1H), 7.3
(d, 2H), 7.4 (m, 4H), 7,5 (m, 2H), 7.6 (m, 2H), 7.7 (m, 1H), 7.8 (m, 2H),
10.14 (br s, 1H), 10.36 (br s, 1H); ES* 536/538 (M+H)".
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El  material inicial,  2-[(3,5-di-(2-clorobenciloxibenzoil)amino]-6-

aminopiridina, se ejemplifica aqui como Ejemplo nimero 106.

EJEMPLO Q
Ruta 16: 3,5-bis(benciloxi)-N-[5-(1H-tetraazol-5-il)piridin-2-

illbenzamida

-N,
N

NN e
o\(;fku S,

Azida de tributiltina (156 uL, 0.57 mmol) se agregd a una suspension de
3,5-bis(benciloxi)-N-(5-cianopiridin-2-il)benzamida (180 mg, 0.41 mmol)
en tolueno (3 mL). La mezcla se calentd a reflujo durante 16 horas. La
suspension se enfrié y dividié .e};porciones entre acetato de. etilo y acido
clorhidrico (1M). La capa orgéi’}iiéa sé concentrd in vacuo y el residuo se
purificé por MPLC en silice (éf;;lygndo con 1% metanol / DCM a 15%
metanol / DCM). El tetrazol se obtuvo como un sélido incoloro (113 mg,
57%). 'H NMR § (ds-DMSO0): 5.19 (4H, s); 6.88 (1H, s); 7.26-7.48 (12H,
m); 8.40 (1H, d); 8.46 (1H, dd);'é.04 (1H, s); 11,13 (1H, br s); "/, (LCMS;
ESI+) 479 (MH"). '

El material inicial requerido se preparé como sigue:
: [

Preparacion de 3,5 -bis(bencilom')-N-(S -cianopiridin-2-il)benzamida-

4 N
o]

<
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El compuesto del titulo se prepafé como se describe en Ejemplo A (ruta 1),
a partir de 2-amino-5-cianopiridina y 3,5-bis(benciloxi) benzoil cloruro, 'H
NMR § (d-DMSO): 5.19 (4H, s); 6.89 (1H, m); 7.26-7.46 (12H, m); 8.27
(1H, dd), 8.33 (1H, d); 8.84 (1H; s); 11.23 (1H, br s); ™/, (LCMS; ESI+) 436
(MHH. ’

El material inicial 2-amino-5-cignopiridina requerida puede obtenerse
(Bionet Research, y otros porveedores), o puede prepararse de acuerdo con
el método dado en W095/06034. ; '

EJEMPLOR
Ruta 17; 3.5-bis(benciloxi)-N-[5-(5-0x0-4,5-dihidro-1,2,4-oxadiazol-3-

iDpiridin-2-illbenzamida

Q\oum

Cloroformate de etilo (32 uL, 0.33 mmol) se agregé a una solucién de 3,5-
bis  (benciloxi)-N-(5-[(hidroxiamino)(imino)metil]piridin-2-il} benzamida
(140 mg, 0.30 mmol) en piridina: (5 mL) Esta solucién se calenté a reflujo
durante la noche. La mezcla se enfti6 y se concentrd Bajo presion reducida.
Se utilizaron DCM y metanol para disolver el material remanente y la
solucion se lavo con agua. La solg,ci()n organica se concentré bajo presion
reducida y el residuo se pur{ﬁcé en silice por MPLC (fluyendo
primeramente con 5% metanol / DCM luego 10% metanol / DCM). El
compuesto del titulo se obtuvo commo un solido incoloro (103 mg, 70%). 'H
NMR & (dg-DMSO): 5.19 (4H, s), 6.87 (1H, s); 7.28-7.46 (12H, m); 8.21
(1H, dd); 838 (1H, d); 8.79 (IH',V}_s); 11.14 (1H, br s); "/, (LCMS; ESIt)

495 (MH).
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El material inicial requerido se prepard como sigue:

Preparacion de 3.5-bis(benciloxi)-N-{ 5-[(hidroxiamino)(imino)metil]

piridin-2-il}benzamida

anﬁ :

Una mezcla de 3,5-bis(benciloxi)-N-(5-cianopiridin-2-il)benzamida (212
mg, 0.49 mmol), trietilamina (170 pL, 1.22 mmol) e hidroxilamina
clorhidrato (85 mg, 1.22 mmol) en etanol (5 mL) se calenté a reflujo
durante la noche. La mezcla se enfrid y se concentrd bajo presion reducida.
El residuo se purificé por MPLC en silice eluyendo con 5% metanol / DCM
luego 15% metanol / DCM. El compuesto del titulo se obtuvo como un
sélido incoloro (171 mg, 75%). 'H NMR & (d¢-DMSO): 5.19 (4H, s); 5.92
(2H, s), 6.87 (1H, s); 7.28-7.48 (12H, m), 8.06 (1H, dd); 8.17 (1H, d), 8.65
(1H, s); 9.68 (1H, s); 10.85 (1H, br s); ™/, (LCMS; ESI+) 469 (MH).

La 3,5-bis(benciloxi)-N-(5-cianopiridin-2-il)benzamida requerida se

prepar6 como se describe en Ejemplo P (ruta 15).

EJEMPLO S _
Ruta _ 18:  Acido _ [(2-{[3.5-bis(benciloxi)benzoillamino}piridin-5-

il)amino] (oxo)acético

Ao

- H o
SSenn
\N . Q

Cloruro de metil oxalilo (37 uL, 0.4 mmol) se agregd a una mezcla de N-(5-

aminopiridin-2-il)-3,5-bis(benciloxi)benzamida (150 mg, 0.36 mmol) y
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trietilamina en DCM (5 mL). La mezcla se agitd durante 1 hora bajo una
atmoésfera de nitrégéno. La solucién se diluyé con DCM y se lavd con
agua. Los orgdnicos se concentraron bajo presion reducida y el residuo se
purificé en silice por MPLC (eiu};endo con 1% metanol / DCM a 15%
metanol / DCM) para producir un-sélido incoloro (110 mg). Este material
se disolvié en THF (2 mL). Se-agregaron agua (3mL) e hidroxido de sodio
(0.5 mL, 2M, 1 mmol). La mezcla se agitdé durante 1 hora antes de
acidiﬁcars:e con acido clorhidrico (2M) y se diluyd con agua. El precipitado
resultante se aislo por filtracidn, se lavo con agua y se secd in vacuo. El
corhpuesto del titulo se obtuvo como un sélido incoloro (88 mg, 50%). 'H
NMR & (d-DMSO): 5.18 (4H, s); 6.88 (1H, s); 7.30-7.50 (12H, m); 8.17
(2H, s); 8.79 (1H, s); 10.79 (1H, s); 10.93 (1H, br s); "/, (LCMS; ESI+) 498
(MH).

El material inicial requerido se prepar6 de-acuerdo con Ejemplo H (ruta 7).

EJEMPLO T:
Por métodos andlogos a los descritos més arriba se elaboraron ademas los

siguientes compuestos, Ejemplos nimero T a Tay.

Compuesto Ty se prepard por Ruta 1b (sintesis multi-paralela), como sigue.
Al 4cido apropiado (6.0 mmol) eni-diclorometano (25 mls) se agregd 1 gota
de dimetilformamida y la mezcla se agité a temperatura ambiente bajo
argon, se agregod el cloruro de oxalilo (0.867 mls) al 4cido y se agit6 a
temperatura ambiente durante 2 ‘Horas. El solvente se retiré en Genevac
. DDA, y el residuo resultante se someti6 a destilacion bajo temperatura fija
con diclorometano (3 x 10 mls), iﬁego se seco bajo alto vacio durante 2
horas. El cloruro de acido resultante se disolvié entonces en THF (30 mls)
y se agrego 5 mls de la solucion a uno del conjunto de seis aminas en THF
/ Piridina (5mls). La mezcla resultante se agitd durante la noche a
temperatura ambiente, se diluyd con acetato de etilo (5mls). La solucion

resultante se transfirié al extractor automatizado Allex y se lavé con agua
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(2x5mls), carbonato hidrogenado de sodio (5Smls), IM 4cido citrico (5mls),

salmuera (Smls), se secod (sulfato de magnesio) y se evapord en Genevac

DD4. La goma resultante se triturd con metanol (1-2 mls) y el sélido

resultante se filtrd, se lavd con metanol y se seco con aire.

IH NMR d (do6-
DMSO0): 5.26 (44, s);
6.96 (1H, m); 7.38-
7.45 (6H, m); 7.53
(2H, m); 7.62 (2H, m);
8.43 (1H, d); 8.49 (1H,
m); 942 (IH, m),
11.13 (1H, s).

1697 (1H, m); 7.38-

IH NMR d (d6-
DMSO): 5.25 (4H, s);

745 (6H, m);, 7.53
(2H, m); 7.63 (2H, m),
8.64 (1H, d); 9.26 (1H,
d); 11.33 (1H, s).

1H NMR d (d6-

DMSO): 5.24 (4H, s);
6.95 (1H, s); 7.35-7.40
(6H, m); 7.50 (2H, m);
7.60 (2H, m); 8.61
(1H, s); 9.22 (1H, s);
11.25 (1H, brs).

IH NMR d (do6-
DMSO): 5.36 (4H, s);
7.00 (1H, m);, 7.44
(2H, d); 7.55-7.64 (2H,
m); 7.77 (4H, m); 7.93
(2H, d); 8.43 (1H, d);
849 (1H, m); 9.43
(1H, s); 11.17 (1H, s).

CQQ%Q
&
<
| QQQ%I;I“
&
&

TH NMR d_ (d6-
DMSO): 3.90 (3H, s);
5.24 (4H, s); 6.97 (1H,
m); 7.39 (6H, m); 7.50
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(2H, m); 7.60 (2H, m);
) I 9.02 (1H, s); 9.52 (1H,
‘EDJ\: . s); 11.54 (1H, br s).

6 2 IH NMR d (d6-

‘ . - DMSO): 5.24 (4H, s),

q /»@iu 6.96 (1H, m); 7.39

QJW 3 (6H, m); 7.51 (2H, m);

7.62 (ZH, m); 8.98

(& (1H, s); 9.48 (1H, s);
) 11.44 (1H, br s).

7 2% IH NMR d (d6-
DMSO):534 (4H, s);
G\,/ﬂ . Qi, ] 7.00 (1H, s); 7.57 (2H,
Q/K m); 7.75 (4H, m); 7.91
(24, d); 9.00 (1H, s),
CS/ 9.52 (1H, s); 11.53
(1H, s); 13.43, (1H br
. s).
8 1 IH NMR d_(d6-
DMSO): 2.29 (3H, s);
N 233 (3H, s); 3.24 (m,
S Qi:j:"] 2H); 421 (2H, 1); 5.12
o o (2H, s); 6.80 (1H, m);

- 8)/ < 721 (44, m); 7.31
’ B (1H, m); 7.40 (2H, m);
839 (1H, m); 8.45
(1H, m); 8.82 (1H, s);
938 (1H, s); 11.06

(1H, br s).
9 ~|1b "H NMR d (de-DMSO)
N - 125 (d, 12H), 4.7
OOi ,CNJ (hept, 2H) 6.6 (d, 1H),
I 72 (d, 2H), 84 (d,
°y- 1H), 8.45 (t, 1H), 9.4

(s, 1H), 11.0 (br s, 1H)

10 - 1 'H NMR § (¢

‘ : DMSO): 2.37 (s, 3H),
3.24 (t, 2H), 4.23 (t,
2H), 4.65 (d, 2H), 5.28
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6.05 (m, 1H), 6.75 (s,
1H), 7.23 (s, 2H), 8.43
(s, 1H), 8.84 (s, 1H),
9.40 (s, 1H), 11.07 (br
s, 1H).

11

"H NMR 5 (d-DMSO)
232 (s, 3H), 2.35 (s,
3H), 3.21 (t, 2H), 4.21
t, 2H) 5.13 (s, 2H),
6.81 (s, 1H), 7.14-7.26
(m, 4H), 7.32 (1H, s),
741 (1H, d), 8.51 (s,
1H), 8.81 (s, 1H), 9.39
(s, 1H), 11.34 (brs. 1H)

12

364

'H NMR & (d¢
DMSO): 2.12 (s, 6H),
3.81 (s, 3H), 5.05 (s,
2H), 6.95 (s, 1H), 7.05
(s, 2H), 7.1 (s, 1H),

772 (d, 1H), 7.78 (s,

1H), 8.36 (d, 1H), 8.43-
(s, 1H), 94 (s, 1H),
10.92 (br s, 1H)

13

-1b

412

410 |

14

1b

330

15

‘1b

288
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17 1b 452
v e
s
I8 b | 400
/LO .
"g"p\a\){\)
19 ~ 178, 1c | 428 | 426 | 65 (500MHz, DMSO-
v 5P | dg) 128 (6H, d), 3.07
@*L L (2H, t), 426 (2H, t),
ik 470 (1H, m), 6.71
> ! (1H, m). 7.12 (1H, m),

724 (2H, m), 7.30.
(1H, m), 7.46 (1H, m),
898 (1H, d), 9.48
(1H,d), 11.33 (14, s),

‘ 13.24 (1H, br s)
20 la 382
> |
I o
‘ol tQ
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'H NMR 8 (de-DMSO): 3.90 (3H, s); 5.34 (4H, s); 7.01 (1H, s); 7.43 (2H,
s); 7.58 (2H, m); 7.74 (4H, m); 7.91 (2H, d); 9.02 (1H, s); 9.52 (1H, s);
11.57 (1H, br s).

EJEMPLO U

2-[3-{2-(4-Metil __tiazol-5-il) _etoxi}-5-dimetilamino] benzoilamino]-
[1,3.4]-tiadiazol

(Ruta 19)

Formaldehido (37% en agua) (0.033ml, 0.44mM) se agregd a 2-[3-{2-(4~

metil tiazol-5-il)etoxi}-5-amino]benzoilamino]-[1,3.4]-tiadiazol  (27mg

0.074mM) y mallas moleculares 4A (0.2g) en metanol (4ml)/acetonitrilo
(3ml)/ g.AcOH (2 gotas) bajo una -atmosfera inerte a temperatura ambiente.
Después de 150 minutos se agregd cianoborohidruro de sodio (7mg,
0.12mM) y la mezcla de reaccién se agitd durante 40 horas. La mezcla de
reaccion se ﬁlfré, se concentrd in vacuo, el residuo se acidificé con 2M
HCI para precipitar un sélido incoloro. Purificado en gel de silice (50 a
75% EtOAc/iso-hexano) produjoel compuesto del titulo como un sélido
incoloro (25mg, 85%); 'H NMR & (de-DMSO): 2.35 (s, 3H), 2.93 (s, 6H),
3.22 (m, 2H), 4.19 (m, 2H), 6.41 (m, 1H), 6.98 (m, 1H), 7.06 (m, 1H), 8.80
(s, 1H), 9.17 (s, 1H). h

El material inicial requerido 2-[3%{2-(4-metil tiazol-5-il) etoxi}-5-amino]

benzoilamino]-[1,3,4}-tiadiazol se prepard como sigue:
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10% Paladio sobre carbono (80mg) se agregd bajo una atmosfera de argon a
una solucién de 2-[3-{2-(4-metil tiazol-5-il) etoxi}-5-nitro] benzoilamino]-
[1,3,4]-tiadiazol (0.38g, 0.99 mM) en acetato de etilo (40ml). Se introdujo
gas de hidrégeno y la mezcla de reaccion se agitd vigorosamente durante 18
horas antes de filtrar a través de celita, la concentraciéon in vacuo y
sustitucién del catalizador (80mg). Después agitar bajo gas de hidrégeno
durante 18 horas mas, se realizo un cambio final del catalizador. Después de
lo cual la anilina cruda se purificé en gel de silice (1 % a 4% MeOH/DCM)
para producir 2-[3-{2-(4-metil tiazol-5-il) etoxi}-S-amin.o] benzoilamino]-

[1,3,4]-tiadiazol como un sélido incoloro (0.1g, 28%); MS (M-H") 360.

Cloruro de oxalilo (0.20ml, 2.35mM) se agrego a acido 3-{2-(4-metil tiazol-
5-il) etoxi}-5-nitro benzoico (0.72g, 2mM) en diclorometano (30ml) que
contenia DMF (2 gotas) bajo una - atmosfera de argén a temperatura
ambiente. Después de 3 horas la mezcla de reaccion se concentrd in vacuo
y se sometid a destilacion bajo temperatura fija con tolueno para producir
un solido blancuzco. El cloruro 49;-écido y 2-amino [1,3,4]-tiadiazol (0.19g,
1.9 mM) se disolvieron en DCM (20ml), luego se agregaron DIPEA
(0.96ml, 5.6 mM) y DMAP (0.04g, 0.3 mM). Después de agitar durante la
noche bajo argon, la mezcla de rqﬁécién se concentrd, se purificé en gel de
silice (50% a 75% a 100% EtOA;:/iso-he)gano) y produjo un s6lido amarillo
palido que se tritur6 con MeOH para producir 2-[3-{2-(4-metil tiazol-5-il)
etoxi}-5-nitro] benzoilamino]-[1,3,4]-tiadiazol como un sélido incoloro

(0.30g, 48%); "H NMR § (d-DMSO): 2.37 (s, 3H), 3.26 (t, 2H), 4.35 (t,

oY
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2H), 7.89 (m, 1H), 8.09 (s, 1HD), 8.47 (s, 1H), 8.81 (s, 1H), 9.24 (s, 1H).

%SI\/OQKOH

-N
0" o

DIAD (3.16ml, 16.1 mM) se agregé a una solucién agitada de 3-nitro
hidroxil benzoato de metilo (211 g, 10.7mM), 4-(2-hidroxi etil)-5-
metiltiazol (1.55ml, 12.8mM), y trifenilfosfina (4.21g, 16.1 mM) en THF
(50ml) bajo una atmésfera de argén a temperatura ambiente. Después de 1
hora la mezcla de reaccién se concentrd in vacuo, el residuo se triturd con
éter dietilico para producir un s.é'lido incoloro (0xido de trifenilfosfina).
Eter dietilico cénc. para producir-una goma marrdn oscura, purificacion en
gel de silice (50% a 75% EtOAc/iso-hexano) proporcioné el producto
contaminado con DIAD reducida y 6xido de trifenilfosfina (6.8g). El
producto crudo se disolvié/suspendié .en MeOH (80ml), se agregd 2M
NaOH (20ml, 40 mM), se calent6 a 65°C durante 4 horas, luego se enfrié y
se concentrd. El residuo se diluyc');con agua (140ml)/ 2M NaOH (40ml), el
oxido de trifenilfosfina precipitado se filtrd, luego se acidific6 con ¢. HCl a
PHI-2. El precipitado se filtr6, se lavo con agua, se sec6 bajo alto vacio
para producir acido 3-{2-(4-metil tiazol-5~i1) etoxi}-5-nitro benzoico como
un sélido incoloro (3.12g, 79% scbre 2 pasos): '"H NMR & (de-DMSO): 2.39
(s, 3H), 3.23 (t, 2H), 4.35 (t. 2H)ij§,7.78 (s, 1H), 7.90 (rh, 1H), 8.22 (s, 1H),
8.93 (s, 1H). '

EJEMPLO YV .
2-13-{2-(4-metil tiazol-5-il) et&fxi}-S-hidroxi] benzoilamino]-[1,3.4]-
tiadiazol o

(Ruta 20)

oy
<\Ivkb5

o
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Una solucion de  2-[3-{2-(4-metil tiazol-5-il) etoxi}—S-aliloxi]
benzoilamino]-[1,3,4]-tiadiazol (1.1g, 2.7 mmol) en tetrahidrofurano (40ml)
se agité bajo una atmdsfera de argon y se tratd con &cido de Meldrum
(0.79g, 5.4mmol) y tetrakis (trifenil fosfina) paladio (0) (825mg, 0.7mmol,
0.25 eq) y la solucion amarilla i,ésultante se agitd a temperatura ambiente
durante 2 horas.  Trituraciones secuenciales con diclorometano vy
tetrahidrofurano caliente arrojaron 2-[3-{2-(4-metil tiazol-5-il) etoxi}-5-
hidroxi] benzoilamino]-[1,3,4]-tiadiazol como un sélido incoloro (0.59g,
59%), 'H NMR & (dg-DMSO0): 2.35 (s, 3H), 3.2 (t, 2H), 4.2 (t, 2H), 6.55 (m,
1H), 7.05 (s, 1H), 7.2 (s, 1H), 8.81 (s, 1H), 9.2 (s, 1H), 9.8 (br s, 1H); m/z
363 (M+H)+, 361 (M-H)-.

e
QR a
s

El material inicial 2-[3-{2-(4-metil tiazol-5-il) etoxi)-5-aliloxi]
benzoilamino]-[1,3,4]-tiadiazol : requerido se prepard de acuerdo con el
método de alquilacidén genérico:apropiado, y el dcido benzoico resultante se
acoplé con 1,3,4-tiadiazol de acﬁ?ﬁffdo con Ruta 1. Los datos analiticos de

todos los intermedios fueron consistentes con las estructuras propuestas.

EJEMPLO W

2~(3-isopropoxi-5-dimetilaminometil)benzoil aminotiazol

(Ruta 21)

b S
us

N/

Una solucion de 2-(3-isopropoxi-5-formil)benzoil aminotiazol (0.11g,
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0.39mmol) en diclorometano se tratd con dimetilamina (0.074ml de una
solucion de aprox. 5.6M en etanol, 0.41mmol, 1.1 eq) y se agitd bajo argon
durante 10 minutos. A la solucién se agregd tris-acetoxi borohidruro de
sodio (0.11g, 0.53rnmol, 1.4 eq);:y la mezcla resultante se agité durante la
noche a temperatura ambiente. Seguidamente se agregaron otros reactivos
~ (las mismas cantidades que antes) y la mezcla nuevamente se agit6 durante
la noche a temperatura ambients. La solucién se tratd con solucién de
bicarbonato de sodio saturado (10ml) y se agité durante 20 minutos; luego
se extrajo dos veces con diclorometano, los extractos orgéanicos se secaron
sobre sulfato de magnesio y se evaporaron in vacuo para proporcionar el
producto como un aceite incoloro. Este se disolvié en acetato de etilo y la
solucion se trato con una solucion eterificada de HCI (exceso de 1M); el
precipitado asi formado se filtré bajo argdn y se lavd con éter dietilico para
producir  2-(3-isopropoxi-5-dimetilaminometil)benzoil aminotiazol
clorhidrato como un sélido incoloro (0.1g, 72%), 'H NMR § (d-DMSO):
1.31 (d, 6H), 2.71 (s, 6H), 4.26 (m, 2H), 4.76 (m, 1Hj, 7.29 (d, 1H), 7.42
(m, 1H), 7.55 (d, 1H), 7.70 (s, 1HD), 10.66 (bs, 1H).

El material inicial requerido se préparé como sigue:

EJEMPLO X
2-(3-isogropoxi—5; ormil)benzoif"am"inotiazol
(Ruta 22):

hd N\

o l

u S

Una solucion de 2-(3-isopropoxi-5-hidroximetil)benzoil aminotiazol
(0.115g, 0.39mmol) en tetrahidiofurano (8ml) se traté con didxido de
manganeso (0.27g, 3.1mmol, 8eq) y la suspension resultante se agitd

durante la noche a temperatura ambiente; se agreg6 oxidante adicional (0.1g
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porciones) hasta que el materia'jl'i inicial se consumié (tlc). La suspensién
se filtro, el residuo se lavé bien con acetato de etilo, y el filtrado combinado
y los lavados se evaporaron in vacuo para proporcionar el producto como
un s6lido amarillo palido, 'H NMR 8 (dg-DMSO): 1.31 (d, 6H), 4.82 (m,
1H), 7.26 (d, 1H), 7.56 (d, 1H),:7.59 (s, 1H), 7.94 (d, 1H), 8.15 (s, 1H),
10.00 (s, 1H), 12.77 (bs, 1H).

El material inicial requerido se prepar6 como sigue:

EJEMPLO Y

2-(3-isopropoxi-5-hidroximetil)benzoil aminotiazol

(Ruta 23)

T D
us
OH

La escision del éster estindar.de 2-~(3-isopropoxi-5-acetoximetil)benzoil
aminotiazol (0.15g, 0.46 mM) usando 2M NaOH/THF/MeOH durante 1
hora produjo 2-(3-isopropoxi-5-hidroximetil)benzoil aminotiazol como un
solido incolorox(0t149g, 100%); "H NMR & (d¢-DMSO): 1.28 (d, 6H),4.51
(s, 2H), 4.71 (m,‘ 1H), 7.05 (s, 1H), 7.25 (d, 1H), 7.50 (s, 1H), 7.53 (d, 1H),
7.58 (s, 1H), 12.50 (bs, 1H).

LA D

0O

N

El 2-(3-isopropoxi-5-acetoximetil)benzoil aminotiazol requerido se prepard
por un acoplamiento estandar entre 3-isopropoxi-5-acetoximetil benzoil

cloruro y 2-aminotiazol de acuerdo con Ruta 1, para producir el compuesto
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del titulo como un aceite amarillb palido, 8 (de-DMSO): 1.3 (d, 6H), 2.1 (s,
3H), 4.75 (hept, 1H), 5.1 (s, 2H), 7.15 (s, 1H), 7.25 (d, 1H), 7.65 (d, 1H),
7.6 (m, 2H), 12.6 (bs, 1H).

El 4cido 3-isopropoxi-5-acetoximetil benzoico requerido se prepard como

sigue:

Una solucién de 4cido 3-isopfopoxi-5 -hidroximetil benzoico (0.77g,
3.7mmol) en diclorometano (20ml) se enfri6 (bafio helado) y se agitd bajo
argon; se agrego piridina (1.18mi; 14.6mmol, 4eq) seguida gota a gota por
cloruro de acetilo (0.55ml, 7.7 mmol, 2.1 eq). La mezcla se agit6 durante 5
minutos, luego se dejé calentar a temperatura ambiente durante 90 minutos.
Se agregd agua (20ml), la mezcla se agité durante 2 horas, luego se dejo
reposar durante la noche. La capa orgénica se separd, la porcién acuosa se
lavé con diclorometano, y las-fracciones de diclorometano se combinaron y -
se evaporaron. El aceite amarillo palido resultante se disolvio en acetato de
etilo y la solucién se lavé con 0.05M CHI acuoso (20ml); la capa organica
se separ0, se seco sobre sulfato de magnesio y se evapord in vacuo para
proporcionar el producto como un. sélido amarillo palido, "H NMR & (dg-
DMSO): 1.25 (d, 6H), 2.06 (s, 3H), 4,65 (hept, 1H), 5.05 (s, 2H), 7.12 (s,
1H), 7.31 (d, 1H), 7.46 (s, 1H).

El material inicial 4cido 3-isopropoxi-5-hidroximetil benzoico requerido se

prepard como sigue:
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© OH

OH

La escision estindar 2M NaOH/THF/MeOH ’de metil 3-isopropoxi-5-
hidroximetil benzoato (1.12g, 5.0 mM) produjo el compuesto del titulo
como un sélido incoloro (0.98g, 94%); '"H NMR & (de-DMSO): 1.25 (d,
6LD), 4.47 (s, 2H), 4.60 (m, 1E), 5.23 (bs, 1H), 7.06 (s, 1H), 7.24 (s, 1H),
7.45 (s, 1H).

El material inicial requerido metil 3-isopropoxi-S-hidroximetil benzoato se

prepard como sigue:

o]

HO

Mono-metil-5-isopropoxi-isoftalato (5.15g, 21.6 mM) se disolvié en THF
(180ml), se enfri6 a 2°C y complejo borano: THF (72ml de solucién 1.5M
en THF, 0.1 1 mM) se agregé gota a gota durante 15 minutos, manteniendo
una temperatufa interna de <5°C. Después de 15 minutos la mezcla de
reaccion se calento a temperatufa ambiente, se agitd durante 3 horas antes
de enfriar (bafio helado) y extiﬁguiendo con pedazos de hielo. Cuando ya
no se observd ninguna reaccion mads, se agregd salmuera (150ml) / éter
dietilico (150ml). La capa orgénica se retird, se extrajo la acuosa con éter
dietilico adicional (1 x 100ml), lés orgénicos combinados se lavaron con
salmuera (1 x IOOmlj, se secaron (MgSQ,), se filtraron y se concentraron.
Se purificé en gel de silice (20-25% EtOAc/isohexano) para producir el
compuesto del titulo como un sélido incoloro (3.57g, 74%); 'H NMR & (ds-
DMSO): 1.26 (d, 6H), 3.82 (s, 3H), 4.50 (d, 2H), 4.63 (m, 1H), 5.26 (t, 1H
(-OH)), 7.10 (s, 1H), 7.25 (s, 1H), 7.47 (s, 1H).
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El material inicial requerido mono-metil-5-isopropoxi-isoftalato se prepar6

como sigue:

O

HO 9]

2M NaOH (1.03 g,l 25.9 mM) en metanol (9 ml) se agreg6 a una solucion de
dimetil-5-isopropoxi-isoftalato (5.68g, 22.5 mM) en acetona (45ml) y se
agitod a temperatura ambiente durante la noche. La mezcla de reaccion se
concentro, se acidifico (2M HCI) a pH1-2, se filtrd, se lavd con agua y se
seco bajo alto vacio para producir 14279/66/1 como un sélido incoloro

(5.25g, 98%) (contiene 15-20% diacido); MS (M-H") 237.

El material inicial requerido dimetil-5-isopropoxi-isoftalato se prepard

como sigue:

0. £ 1
o

Dimetil-5-hidroxi-isoftalato (5.2g, 24.6 mM), carbonato de potasio (4.07g,
29.5.mM), yoduro de potasio (0.82g, 4.9 mM) y 2-bromopropano (2.4ml,
- 25.8 mM) en DMF (50ml) se calent6 a 90°C durante 3 horas, después de lo
cual se agregd 2-bromopropanol_~_adicional (2.4ml), carbonato de potasio
(2.2g) se agregd, se calentd durante 4 horas mds, luego se enfti6- a
temperatura ambiente y se concentro. Se agregd EtOAc (150ml), luego se
lavd con agua, salmuera, se secd. (MgSO,), se filtrd y se concentrd para

‘producir un aceite amarillo palido que se solidifico al reposar (6.0g, 97%);

MS (MH") 253.

EJEMPLO Z
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Comprobante de pago de la tasa de presentacion de la solicitud. $501.000

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona juridica.
Poderes, si fuere el caso. Fotocopia autenticada

Documento de cesion del inventor al solicitante o a su causante. Fotocopia autenticada
Declaraciones.

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

Traduccién de la solicitud intemacional al castellano. (Resumen, descripcion, reivindicaciones, dibujos)
Copia del examen preliminar efectuado por la IPEA.

Traduccion del examen preliminar efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

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

De ser el caso, certificado de dep6sito del material biologico.

Arte final 12x12.

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

D}<| Oftros: Extracto para Publicacién y Tatjeta de Archivo Tematico
~ Tarjeta de Propietarios
Documentos PCT

LXK

X

AN

X

OP0 OORKD

11 FIGURA CARACTERISTICA:

12 Solicito la concesion de la patente,

NOMBRE: JUAN PABLO CADENA SARMIENTO

i / 7 S

C 80.410. 3§7 de Usaquen TP 57492 del C.S.J.

Instrucciones para la presentacion de los anexos, ver reverso de esta pagina.
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pomiciio __SODERTALJE, SUECIA

apoperapo __ JUAN PABLO CADENA SARMIENTO
TITULO COMEUESTOS QUE AFECTAN LA GLUCOCINASA
EXPEDIENTE No. FECHA DE SOLICITUD ROLLO MICROFILM
CERTIFICADO No. FECHA DE CONCESION VIGENCIA DESDE HASTA
I?RORROGA CAMBIO DE NOMBRE

TRASPASO
,Nvgmm(gs) SCOTT BOYD, PETER WILLIAM RODNEY CAULKETT, RODNEY BRIAN HARGREAVES, S

OTROS SAXON BOWKER, ROGER JAMES CRAIG OHNSTONE CLIFFORD DAVID JONE
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%% SUPERINTENgENCIA DE INDUSTRIA Y COMERCIO
5 . DIVISION DE NUEVAS CREACIONES
Industria y Comercio - TARJETA ARCHIVO TEMATICO
PATENTE DE INVENCION X PCT X MODELOC DE UTILIDAD DISENO INDUSTRIAL
{21) No. de solicitud: 04-022003 (22) Fecha de solicitud: 10-03-2004
(51) Clasificacidn Internacional :
(71)Solicitante(s): ASTRAZENECA AB
(72) Inventor (es); Scott BOYD, Peter William Rodney CAULKETT, Rodney Brian HARGREAVES,
Suzanne Saxon BOWKER, Roger JAMES, Craig JOHNSTONE, Clifford David JONES, Darren
MCKERRECHER, Michael Howard BLOCK.
(74) Agente: JUAN PABLO CADENA SARMIENTO FIGURA CARACTERISTICA
(30) Prioridad (31) No.Prioridad (32  Fecha  (33) Pals R 6x6cm
0102764-8 17-08-2001 SE

(85) Fecha inicio fase nacional: 17-03-2005 (87} Publicacidn internacional:
(86) Datos relativos a la presentacion de la solic. PCT Fecha: 27-02-2003
Fecha de presentacion de la solicitud; 15-08-2002 No. Publicacioén; WO 2003/015774 A1

No. de soficitud:  PCT/GB2002/03745
(54) Titulo: COMPUESTOS QUE AFECTAN LA GLUCOCINASA

(55) Reivindicacion(es):
1. Un compuesto de formula (lIb).

C, qalkyl—
Negs
GRY .D\cé R
-

—X

Formula (Ib) CONTINUA AL RESPALDO ...




Y &

SUPERINTENDENCIA DE INDUSTRIA'Y COMERCIO
DIVISION DE NUEVAS CREACIONES

Industria y Comercio EXTRACTO PARA PUBLICACION

SUPERINTENDENCIA SOLICITUD DE PATENTE DE INVENCION PCT

(21) No. de solicitud: 04-022003 (51) Int Cl:

(22) Fecha de solicitud: 10-03-2004 (71) Solicitante (s): ASTRAZENECA AB

(30) Prioridad  (31) No.Prioridad (32) Fecha  (33) Pais | (72) Inventor(es): Scott BOYD, Peter William Rodney
0102764-8 17-08-2001 SE | CAULKETT, Rodney Brian HARGREAVES, Suzanne Saxon

BOWKER, Roger JAMES, Craig JOHNSTONE, Clifford David
JONES, Darren MCKERRECHER, Michael Howard BLOCK.
(74) Agente: JUAN PABLO CADENA SARMIENTO

(85) (85) Fecha inicio fase nacional: 17-03-2005 (87) Publicacién internacional
(86) Datos relativos a la presentacién de la solic. PCT Fecha: 27-02-2003 ,
Fecha de presentacion de la solicitud: ~ 15-08-2002 No. publicacion: WO 2003/015774 A1

No. de solicitud: PCT/GB2002/03745

(64) Titulo: ~ COMPUESTOS QUE AFECTAN LA GLUCOCINASA

(55) Reivindicacion(es):

1. Un compuesto de formula (IIb):

C,allyi=

R,
(S5

Formula (Ib)

/H‘Rs
CO

en donde:

cada grupo C1 alquilo es opcionalmente sustituido con hasta 3 grupos seleccionados de R4, y opcionalmente contiene un doble
enlace;

en donde cada X es un enlazante seleccionado independientemente de:
-0-Z-, -0-Z-0-Z-, -C{0)0-Z-, -OC(0)-Z-, -S-Z-, -SO-Z-, -SOy-Z-, -N(R8)-Z-, -N(R8)S0z-Z-, -SO2N(R%)-Z-, -CH=CH-Z-, -
C=C-Z-, -N(RE)CO-Z-, -CON(RE)-Z-, -C(O)N(R)S(O)z-Z-, -S(0)2N(RE)C(0)-Z-, -C(Q)-Z-, -Z-, -C(0)-Z-0-Z-, -N(R%)-C(0)-Z-
0-Z-, -0-Z-N(R8)-Z-, -O-C(0)-Z-0-Z- o un enlace directo;

cada Z es independientemente un enlace directo, C2.salquenileno o un grupo de la formula ~(CHz)p-C(R%2)2-(CH2)q-;

- cada R se selecciona independientemente de halo, -CHsaFa, CN, NH2, C1.salquilo, -OC1-salquilo, -COOH, -C(0)OC1-salquilo, OH o
fenil sustituido opcionalmente por C1.salquilo 0 -C{O)OC1-salquilo;

o R5-X!-, donde X! es independientemente como se define en X mas arriba y R5 se selecciona de hidrogeno. Ci-salquilo, -CHzaFa,
fenilo, naftilo, heterociclilo o Cscicloalquilo; y RS se sustituye opcionalmente por uno o mas sustituyentes seleccionados
independientemente de: halo, C1salquilo, OC1-salquilo, -CHaaFa, CN, OH, NH2, COOH, o -C{O)OC1.salquilo,

cada Z! es independientemente un enlace directo, C2.salguenileno o un grupo de la formula -(CHz)p-C(R8)2-(CHz)q-;

R3 es heterociclilo, en donde el atomo en la posicion dos del anillo de heterociclilo relativo al grupo amida, al cual esta unido R?, es
un nitrégeno hibridizado sp?, y R3 es opcionalmente sustituido por hasta dos grupos R7;

Ré se selecciona independientemente de hidrégeno, Cr.salquilo 0 -C24alquil-O-Ci4alquilo;

Rfa se selecciona independientemeénte de hidrdgeno, halo, Ci-salquilo o -Ca4alquil-O-Ci4alquilo;

cada R7 se selecciona independientemente de:

C1-salquilo, Co-salquenilo, Czsalquinilo, (CHz)osarilo, (CHa)osheteraciclilo, (CH2)o-sCsrcicloalquilo, OH, Cisalquilo, OH, halo, C1.
salquil-halo, OC1.salquilo, (CH2)o3S(0)02R8, SH, SOs, tioxo, NHz, CN, (CH2)osNHSO:zRE, (CH2)o3COOH, (CHz)e-3-O-(CHz)e-
3R8, (CH2)0-3C(0)(CH2)o-3R8, (CH2)o-3C(O)ORS, (CH2)o-3C(O)NHz2, (CH2)o-3C(O)NH(CHz2)o-3R8, (CHz2)o-sNH(CH2)o3R8, (CHz)o-
sNHC(O)(CH2)0-3R8; (CH2)o-3C(O)NHSO2-R?® y (CH2)0-3502NHC(O)- R® en donde una cadena alquilo, anillo cicloalquilo o anillo
heterociclilo dentro de R7 se sustituye opcionaimente por uno o mas sustituyentes seleccionados independientemente de: Cs-
salquilo,-OH, halo, CN, NHz, N-C14alquilamino, N,N-di-C14alquilamino y OC14alquilo;
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gh glucokinase (GLK), such as type 2 diabetes. The invention also relates to a novel group of compounds
F™ ol Formula (I and to methods for preparing compounds of Formula (I).
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COMPOUNDS EFFECTING GLUCOKINASE |

. The present invention relates to the use of a group of benzamide compounds in the
preparation of a medicament for use in the treatment or prevention of a disease or medical
5 condition mediated through glucokinase-(GLK), leading to a decreased glucose threshold for
insulin secretion. In addition the compbunds are predicted to lower blood glucose by
increasing hepatic glucose uptake. Such compounds may have utility in the treatment of Type
2 diabetes and obesity. The invention also relates to pharmaceutical compositioﬁs comprising
said benzamide compound, a sub-group of novel compounds of said benzamide compounds ,
10 and the use of such a compound in the conditions described above.
£t In the pancreatic B-cell and liver parenchymal cells the main plasma membrane
glucose transporter is GLUT2. Under physiological glucose concentrations the rate at which
GLUT2 transports glucose across the membrane is not rate limi ting to the overall rate of
glucose uptake in these cells. The rate of glucose uptake is limited by the rale of
15 phosphorylation of glucose to glucose-6-phosphate (G-6-P) which is catalysed by glucokinase
(GLLK) [1]. GLK has a high (6-10mM) Km for glucose and is not inhjbited by physiological
concentrations of G-6-P [1]. GLK expression is limited to a feW tissues and cell types, most
notably pamcre?atic B-cells and liver cells (hepatocytes) [1]. In these cells GLK activity is rate
limiting for glucose utilisation and therefore regulates the extent. of glucose induced insulin
20 secretion and hepatic glycogen synthesis. These processes are critical in the maintenance ol
whole body glucose homeostasis and both are dysfunctional in diabetes [2].

In one sub-type of diabetes, Type 2 maturity-onset diabetes of the young (MODY-2),
the diabetes is caused by GLK loss of function mutations [3, 4]. Hyperglycaemia in MODY-2
patients results from defective glucose utilisation in both the pancreas and liver [5]. Defeclive

25 glucose utilisation in the pancreas of MODY-2 patients results in a raised threshold for
glucose stimulated insulin secretion. Conversely, rare activating mutations of GLK. reduce
this threshold resulting in familial hyperinsulinism [6, 7]. In addition to the reduced GLK
aclivity observed in MODY-2 diabetics, heﬁatic glucokinase activity is also decreased in lype
2 diabetics [8]. Importantly, global or liver selective ovcrexﬁression of GLK prevents or

30 reverses the development of the diabetic phenotype in both dietary and genetic models of the
disease [9-12]. Moreover, acute treatment of type 2 diabetics with fructose improves glucose

tolérance through stimulation of hepatic glucose utilisation [13]. This effect is belicved to be
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In WO0058293 and WO01/44216 (Roche), a series of benzylcarbamoyl compounds
are described as glucokillase activators. The mechanism by which such compounds activate
GLK is assesseéi by measuring the direct eff;eét of 'such compounds in an assay in which GLK
activity is linked to NADH production, which in turn is measured optically - see details of the
in vitro assay described in Example A. Compounds of the present invention may activate GLK
directly or may activate GLK by inhii)iting the interaction of GLKRP with GLK. The latter
mechanism offers an important advantage over direct activators of GLK in that they will not
cause the severe hypoglycaemic episodes predicted after direct stimulation. Many compounds
of the present invention may show favourable selectivity compared to known GLK activators.

W09622282, W09622293, W09622294, W09622295, W09749707 and
W09749708 disclose a number of ixlltexmedia'tcs used in the preparation of compounds useful
as vasopressin agents which are structurally similar to those disclosed in the prcser{t invention.
Structurally similar compounds are also disclosed in W09641795 and JP8143565
(Qasopressin antagonism), in JP8301760 (skin damage prevention) and in EP619116
(osetopathy).

W0O01/12621 describes the preparation of as isoxazolylpyrimidines and related
compounds as inhibitors of cJUN N-terminal kinhases, and pharmaceutical compositidns
containing such compounds.

Cushman et al [Bioorg Med Chem Lett (1991) 1(4), 211-14] describe the synthesis of
pyridine-containing stilbenes and amides and their evaluation as protein-tyrosine kinase
inhibitors. Rogérs et al [] Med Chem (1981) 24(11) 1284-7] describe mesojonic purinonc
analogs as inhibitors of cyclic-AMP phosphodiesterase.

 WO00/26202 describes the preparation of 2-amino-thiazole derivalives as antitumour
agents. GB 2331748 describes the preparation of insécticiclal thiazol€ derivatives.
WO96/36619 describes the preparation of aminothiazole derivatives as ameliorating agents
for digestive tract movements. US 5466715 and US 5258407 describe the prcparuti.on’of 3,4-
disubstituted phenol immunostimulants, TP 58069812 describes hypoglycemic
pharmaceuticals containing benzamide deriyaiives. US 3950351 describes 2-benzamido-5-

nitrothiazoles and Cavier er al [Eur ] Med Chem — Chim Ther (1978) 13(6), 539-43] discuss

the biological interest of these compounds. .
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or RS-Xl-,.whcre X is independently as defined in X above and I is
selected from hydrogen, C;:alkyl, -CHs.Fa, phenyl, naphthyl, heterocyclyl
or Cy.scycloalkyl; and R? is optionally substituled by one or more
substituents independently selected from: halo, Cl.galky], -0C,.gulkyl,
-CHj..Fa, CN, OH, NH,, COOH, or —-C(0)OC,.¢alkyl,
each Z' is independently a direct bond, C;.calkenylene or a group of the
formula -(CHz),-C(R™),-(CHy)-;

R? is selected from phenyl or a heterocyclyl, and R? is optionally substituted by one or
more R’ groups;

RS is independently selected from hydrogen, Cj.galkyl or -Cj.4alkyl-O-C4alkyl;

R® is independently selected from hydrogen, halo, C;_galkyl or -Cy4alkyl-O-C;4alkyl;

each R’ is independently selected from:

Crsalkyl, Cy.salkenyl, C galkynyl, (CHz)osaryl, (CHy)p sheterocyclyl,
(CHg)p-3Csscycloalkyl, OH, C;galkyl-OH, halo, C;-Galkyl,-halo, OC .galkyl,
(CH2)038(0)02R%, SH, 503, thioxo, NH;, CN, (CHz)o.sNHSO,R’,
(CH2)0sCOOH, (CH)o.3-0-(CHy)3R®, (CHa)o5C(O)(CHa)osR",
(CH2)0.3C(0)OR?, (CHa)o-3C(0)NHz, (CHz2)o.3C(O)NH(CHa)osR',
(CHa)o-sNH(CH2)0.3R?, (CH2)p.sNHC(O)(CH2)03R®; (CHy)o.3C(O)NHSO4-R® and
(CH3)0.350,NHC(0O)-R® wherein an alkyl chain, cycloalkyl ring or heterocyclyl
ring within R’ is optionally substituted by one of more substituents independently
selected from: C|4alkyl,"OH, halo, CN, NH;, N-Cj.4alkylamino,
N,N-di-C)4alkylamino and OC,4alkyl;

R? is selected from hydrogen, C..Galkyl', aryl, heterocydyj, Cs.pcycloalkyl, OH, Cygalkyl-
OH, COOH, C(0)OC galkyl, N(R®)C) alkyl, OC, alkyl, 4
Co.6alkylOC(O)C,.galkyl, C(OPI)(C;-oalkyl)Cl_ﬁalkyl; wherein an alkyl chain or
aryl, heterocyclyl or cycloalkyl ring within R%is optionally substiluted by one of
more substituents ihdependently selected from: Cy.4alkyl, OH, halo, CN, Nk,
-NH-C,) 4alkyl, -N-di-(C; 4alkyl) and OC,4alkyl,

_each a is independently I, 2 or 3;

p is an integer between 0 and 3;
q is an integer between 0 and 3;

and p + q < 4.
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According to a further feature of the invention there is provided a compound of

Formula (Ib) or a salt, solvate or pro-drug thereof;

(Hi)m /

(R%),
Formula (Ib)
whetein
mis0,1or2;
ﬁ isl,2o0r3;
and n + mis 2 or 3;
each R! is independently selected from OH, -(CH3)1.40H, -CHj.,F,, ~(CH2)1.4CHj., [,
-OCHj.oFy, halo, OCHj, C;Hs0, CH3C(0)O-~, Cyalkyl, Ca.galkenyl, C.galkynyl,
-NH-C.4alkyl, -N-di-(C;4alkyl), CN, formyl, phenyl or heterocyclyl optionally
substituted by C,_alkyl; '
each R? is the group_ Y-X-
with the proviso that Y-X- cannot be CH;0, C;HsO or CH3C(O)O-;
wherein each X is a linker independeﬁt]y selected from:
-0-Z-, -0-2-0-Z-, -C(0)0-Z-, -0C(0)-Z-, -§-Z~, -80-Z-, -SO3-Z-, N(R)-Z-,
-NR®)SOz-Z-, -SO;N(R%-Z-, -CH=CH-Z-, -C=C-Z-, -N(R))CO-Z-,
-CON(R®)-Z-, -C(O)N(R®)S(0)z-Z-, ~S(0)NR*C(0)-Z-, -C(0)-Z-, -Z-,
-C(0)-Z-0-2Z-, -N(R%)-C(0)-2-0-Z-, -0-Z-N(R%)-Z-, -O-C(O)~Z—O—Z— or a direct
bond except where Z is C;.salkyl; .
~t?,ach Z is independently a direct bond, C;.salkenylene or a group of the f(:.wm)ula
-(CHy)p-C(R™)2-(CHy)g-; _
each Y is independently selected from ary]-Z'-, heterocycl y]-Z'—, Cs.cycloalkyl-Z'-,
Cigalkyl, Cy.alkenyl, Ca.galkynyl, -(CH;),.4CHj.,F; or -CH(OI—I)@-I;,.I%; wherein
each Y is independently optionally substituted by up to 3 R* groups;
each R?is independently selected from halo, -CHj zF,, CN, NHy, Cy.qalkyl,
-OC,¢alkyl, -COOH, -C(0O)OC;alkyl, OH or phenyl optionally substituled
by C;alkyl or -C(Q)0C,;.¢alkyl,
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or R%-X-, where X is independently as defined in X above and Ris
selected from hydrbgen, Ci.salkyl, -CHa.,F,, phenyl, naphthyl, heterocyclyl
or Cycycloalkyl; and R’ is optionally substituted by one or more
substituents independently selected from: halo, C;.galkyl, -OCy.qalkyl,
-CHj..Fa, CN, OH, NH;, COOH, or -C(0)OC;.salkyl,
each Z' is independently a direct bona, C,.salkenylene or a group of the
formula -(CHz)p-é(Rﬁ")z-(Cl'Iz)q'i |
R? is.heterocyclyl, wherein t'he atom at the two position of the heterocyclyl ring relative (o
the amide group, to which R is attached, is a heteroatom and wheu the atom at the two
position of the heterocyclyl ring relative to the amide group is nitrogen, this is an sp?
hybridised nitrogen, and R® is optional]); substituted by up to 2 R” groups;

R® is independently selected from hydrogen, Cy_galkyl or -Cj.4alkyl-O-C).qalkyl;

R® is independently selected from hydrogen, halo, Cl.(,alkyl‘ or -Cy.4alkyl-O-C 4alkyl;

each R’ is independently selected from:

Ci.salkyl, Cy.galkenyl, Cy.salkynyl, (CHz)oaaryl, (CHp)g.sheterocyclyl,
(CHz)0.3C3.9cycloalkyl, OH, C).¢alkyl-OH, halo, C).galkyl-halo, OC).galkyl,
(CHi)0.38(0)0.2R®, SH, SO, thioxo, NHj, CN, (CHz)psNHSOR’,
(CH3)0.3COOH, (CHa)o3-O-(CH2)o-3R?, (CH2)o-3C(O)(CHy)o.sR®,
(CH2)0-3C(0)OR?, (CHa)p.3C(0)NHz, (CHa)o3C(O)NH(CHa)osR?,
(CH2)osNH(CHz)0.3R", (CHz)osNHC(O)(CHz)osR"; (CHa)o.sC(Q)NHSO2-R" and
((3}12)0_38OZNHC(O)-RB wherein an alkyl chain, cycloalkyl ring or heterocyclyl
ring within R” is optionallylsubstituted by one of more substituents independently
selected from: C,4alkyl, OH, halo, CN, NH;, N-C,_4alkylamino, |
N,N-di-Cy4alkylamino and OC1'.4éllkyI;

R? is selected from hydrogen, Csalkyl, aryl, heterocyclyl, Ci.scycloalkyl, OH, C;g¢alkyl-
OH, COOH, C(0)OC,.¢alkyl, Naiﬁjdl_ﬁalkyl, OC,.¢alkyl,
Co-galkleC(O)Cl.galkyl; C(OH)(C,.¢alky)Ci.alkyl; wherein an alkyl chain or
aryl, heterocyclyl or cycloalkyl ring within R® is optionally substituted by one of
more substituents independently selected from: C;4alkyl, OH, halo, CN, NHj,
-NH-C|4alkyl, -N-di-(C;4alkyl) and OC_salkyl;

each a is independently 1, 2 or 3; ’

p is an integer between 0 and 3
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For the avoidance of doubt examples of R® wherein R® is heterocyclyl and the atom at

the two position of the R* heterocyclyl ring, relative to the amide group to which R? is

attached, is an sp” hybridised nitrogen include:
H 0 =)
N-—N N7 N—7
N N« ' N
/4 J N 7
FA =0 +F
' S S'J =

1D

5 wherein represents the point of attachment to the amide group.
According to a further feature of the invention there s provided a compound of

Formula (1c) or a salt thereof;

Formula (Ic)
10 wherein
misQ, 1 or 2;
nis0,1,2,3or4;
andn+m>0; . _
each R' is independently selected from OH, (CHa)140H, CH,.F,, (CH,) 14CH3  Fy,
15 OCHs.0F, halo, Cyg alkyl, Casalkenyl, Cyealkynyl, NH,, N(Cysalkyl)epsalkyl, CN
phenyl or a heterocyclyl optionally substituted by Cy.salkyl;

each R is the group Y-X-
wherein each X is a linker independently selected from
-O(CHz)o.3-, ~(CH2)0.50-, -C(OYO(CHy)o3-, -S(CH3).3-, -SO(CHy)p.s-,
20 -02(CHz)3-, -NHSO,, -SO,NH-, -N(CH2)o.3-, -N(CH3)150(CH,)q.5, ~(CHy) -,
~-CH=CH(CHa)2-, -C=C(CH,)p-, -NHCO-, -CONH-;




10

L5

WO 03/015774 PCTIGBO2/03745

~13-

H

N—
R3
(R cb

(R2), -
Formula (Id)

- wherein

R? is phenyl, optionally substituted by one or more R’ groups;
m, n, R, R%, X, Y, R, RS, R®, R7, R®, and a are as defined above for a Compound of
Formula (I).

Compounds of Formula (1), (Ia), (Ib), (Ic), or (Id) may form salts which are within the
ambit of the invention, Pharmaceutically acceptable salts are preferred although other salts
may be useful in, for example, iso]ating or purifying compounds.

When m is 2, each R’ groixp may be the.same or different; preferably both R' groups
are the same. When 1 is 2, 3 or 4, each R? group may be the same or different to any other
R? group; preferably at least two R? groups are different. The R' and/or R* group(s) may
be attached at the -2, -3, -4, -5 or -6 positions.

The term *“aryl” refers to phenyl, naphthyl or a partiall y saturated bicyclic

carbocyclic ring containing between & and 12 carbon aloms, preferably between 8 and 10

* carbon atoms. Example of partially saturated bicyclic carbocyclic ring include:

20

25

1,2,3,4-tetrahydronaphthyl, indanyl, indenyl, 1,2,4a,5,8,8a-hexahydronaphthyyl or 1,3u-
dihydropentalene. |

The term “halo” includes chloro, bromo, fluoro and iodo; preferably chloro, bromo
and fluoro; most preferably fluoro.

" The expression “-CHj.,FF,”” wherein a is an integer between 1 and 3 refers (0 a
methyl group in which 1, 2 or all 3 hydrogen are replaced by a fluorine atom. Examples
include: trifluoromethyl, difluoromethyl and fluoromethy! An analogous notation is used
with relerence to the group -(CHj3).4CH3.,Fa, examples include: 2,2-difluoroethyl and
3,3,3-trifluoropropyl. |

In this specification the term *“alkyl” includes both straight and branched chain alkyl
groups. For example, “C;.qalkyl” includes p.ropyl, isopropyl and ¢-butyl. For the avoidannce

of doubt, an alkyl chain can be joined to the rest of the molecule at the end of the alkyl
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thienyl,’ixirﬁdazolyl, 1,2,4-triazolyl, 1,3,4-triazolyl, indolyl, thiazolyl, thiadiazolyl, pyrazinyl,
pyridazinyl and pyridyl. |
Preferred examples of 5/6 and'6/6 bicyc_]ic ring systems include benzofuranyl,
benzimidazolyl, benzthiophenyl, benzthiazolyl, benzisothiazolyl, benzoxazolyl,
benzisoxazolyl, pyridoimidazoly!, pyrimidoimidazolyl, quinolinyl, isoquinolinyl,
quinoxalinyl, quinazolinyl, phthalazinyl, cinnolinyl and naphthyridinyl.

The term “cycloalkyl’ refers to a saturated carbocylic ring containing between 3 to 12
carbon atoms, preferably between 3 and 7 carbon atoms. Examples of Cy.ocycloalkyl include
cyéloheptyl, cyclohexyl, cyclopentyl, cyclobutyl or cyclopropyl. Preferably cyclopropyt,
cyclopentyl or cyclohexyl.

Examples of Cy.salkyl include methyl, ethyl, propyl, isopropyl, sec-butyl, teri-butyl
and 2-ethyl-butyl; examples of Cj.gsalkyl-OH include hydroxymethylen and hydroxyethylene;
examples of Cl..galkyl-halo include chloromethylene, fluoromethylene, ch]oroctﬁylcnc and
fluoroethylene; examples of Cz.galkenyl'include: ethenyl, 2-propenyl, 2-butenyl, or
2-r.nethyl-2-butenyl; examples of Cy.¢alkynyl include: ethynyl, 2-propynyl, 2-butynyl, or
2-methyl-2-butynyl, examples of ~OC4alkyl include methoxy, ethoky, propoxy and fert-
butoxy; examples of —-C(0)OC,.salkyl incilude methoxycarbonyl, ethoxycarbonyl and tert-
butyloxycarbonyl; examples of ~NH-Cy.4alkyl include:

G,
—'l}l'—CHa —~|}]—(’;3H7 —I?I“CHE?-CH;CH-:,
H H H H " ;and
examples of —-N-di-(Cy.q4alkyl):
. Cf”s
"fj-‘CHs -—l?[—CaH7 “'l}l—-CHi'?-CHz—CHa
CH, C,H, CHy H

For the avoidance of doubt, in the definition of linker group ‘X’, the right hand side of
the group is attached to the phenyl ring and the left hand side is bound to ‘Y’. The same

orienlation applies to the linker group ‘X!, thus the right hand side of ‘X" is attached o Y

and the left hand side is attached to ‘R>’.

It is to be understood that, insofar as certain of the compouﬁds of Formula (II), (fa), (Ib),
(Ic) and (Id) defined above or compounds of Fomula (ID) to (IIk) defined below may exist in
optically active or racemic forms by virtue of one or more asymmetric carbon atoms, the

invention includes in its definition any such optically active or racemic form which posscsses
&
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-Z-, -CH=CH-Z-, -0-Z-, -C(0)-Z-, -C(0)0-Z-, ,-C(0)-Z-0-Z-, -0-C(0)-Z-0-Z-,
-NR%-Z-, -NR®)CO-Z-, NRH-C(0)-Z-0-Z- or -0-Z-NR)-Z-;
further preferably each X is selected from: ‘
-Z-, -CH=CH-Z-, -0-Z-, -C(0)-Z-, -C(0)0-Z-, ,-C(0)-Z-0-Z~, -NR%-Z-, or
-NRHCO-Z-;
Most preferably each X is selected from:
-CH=CH-Z-, -O-Z- or -C(O)-Z-.
each Z is independently selected from:
a direct bond, -(CHz);.2, or a group of the formula —(CH;)p~C(RG“)2~(CHz)q-,
wherein R® is independently selected from hydrogen and Cy4alkyl; .
preferably a direct bond, -(CHy),-,- or a group of the formula -(CHZ)I,—C(RG")Z-(CH;,)q-,
wherein R® is independently selected from hydrogc‘n and C,.4alkyl and p and q are
independently O or 1;
more preferably a direct bond, -CH;-~ or ~C(CHa)a-.
and each Y is independently selected from:
Ciealkyl, Cogalkenyl, aryl-Z'-, heterocyclyl-Z'-, Ca7 cycloalkyl(CHz)p.2,
-(CH2)1.4CH3.4F,;
preferably each Y is selected from:
C¢alkyl (preferably abranched chain Cy.6 alkyl such as isopropyl, isobutyl, ctc) ,
Ca.¢alkenyl, phenyl-Z’- or heterocyclyl-Z'—,
Most preferably each Y is selected from:
-CH; ,—C;Hs, prop-2-yl, iso-propyl, 1-methyl-propyl, 2-methyl-propyl, allyl, phenyl,
2-ethyl-butyl, phenyl-Z'-, cyclopropyl~Zl-, cyclopentyl-Z'-, nxomholino-Z'-,
piperidinyl-Z'-, piperazinyl-Z'-, pyrrolidinyl-Z'-, tetrahydro-2H-pyranyl-Z'-,
isoxazolyl-Z'-, oxazolyl-Z'-, pyridyl-Z'-, thiazolyl-Z'-, thicnyl-Z'- or
isoindolinyl-Z’-,
each Z' is independently selected from:
a direct bond, -(CHj)i.o, Or a group of the formula -(CI-I;),,—C(Rﬁa)z-(Cl‘Iz)q»,
wherein R* is independently selected from hydrogen and Cj4alkyl;
preferably a direct bond, -(CHj);.2- or a group of the formula:
-(CHz)p-C(RG“)z-(CHz)q-, wherein R® is independently selected from hydrogen
and C,.;alkyl and p and q are independently O or 1;
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Most preferably optional substituents on R® are independently selected from:
OH, CHa, t-butyl, OCHjs, chloro of fluoro;

(10) R is a heterocyclyl (preferably a nitrogen-containing heterocyclyl group), optionally

substituted by one or more R’ groups;

5 Preferably R? is a heterocyclyl selected from the following:
N
—~N . = ~3
N N N N\ I l
DR Q DN O C
k5 LS LS N N
thiazole benzothiazole '  thiadiazole pyriding. pyrazine
. . \
Y O O
R - |
N s
SIEVEEeIS
pyridazine pyrazole furan imidazole pyrimidine
| d N
) L2 W J
@ N / N N N~—O
“thiophene oxazole pyrimidine thiophens oxazofe isoxazole
: N %
) 0 0 ¢ 12
N =
N 0 5
indole benzofuran benzothiophene benzimldazole
N
1D
0
benzoxazole
More preferably R? is selected from: .
thiazole, thiadiazole, pyridine, pyrazine, pyridazine, pyrazole, pyrmidine, isoxazole,
furan, benzothiazole, benzimidazole and benzoxazole.
10 Further preferably R is selected from: .

thiazole, benzothiazole, thiadiazole, pyridine, pyrazine, pyridazine, pyrazole,
imidazole, pyrimidine, oxazole and indole.
Most preferably R® is selected from:

pyridine, thiazole or thiadiazole. .

15 In a further embodiment of the invention, R® is selected from:.
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More preferred optional substituents on R? are independently selected from:
OH, chloro, fluoro and CHs.
For example, particularly preferred compounds of the invention are those wherein:
m is 0 and n is 2, the two R? groups are attached al the 2- and 5- or the 3- and 5-
5 positions (ideally the 3- and 5- positions), and X is -O(CHgy)o.2- (ideally -OCH;-); or
» m is 0 and n is 2, the two R* groups are attached at the 2- and 5- or the 3- and 5-
positions (ideally the 3- and 5- positions), X is -O(CHa)p.2- (ideally -O- or -OCI:IZ-),‘ and Y is
benzyl optionally substituted by halo (such as fluoro or chloro, ideally [luoro) or Cy.¢alkyl; or
m is 0 and n is 2, the two R* groups are attached at the 2- and 5- or the 3- and 5-
10 positions (ideally the 3- and 5- positions), X is -O(CHjz)o.2- (ideally ~O- or -OCLl,-), and R is
a heterocyclyl optionally substituted by R”; or
m is 0 and n is 2, the two R? groups.arc attached at the 2- and $- or the 3- and 5-
positions (ideally the 3- and 5- positions), X is -O- or -O(CHjy)g.2- (ideally —O- or -OCH>-),
Y is phenyl optionally substituted by halo (such as fluoro or chloro, ideally ﬂlIJOI'O) or Cy.
15 galkyl, and R? is a heterocyclyl optionally substituted by R”; or
m is 1 and n is 1, the R and R? groups are attached at the 2- and 5- or the 3- and 5-
positions (ideally the 3- and 5- positions), R is halo (such.as fluoro, chloro), and X is
-O(CHy)o-2- (ideally —O- or -OCHj-).
According to a further feature of the invention there is provicied the following
20 preferred groups of compounds of the invention:

(I) a compound of Formula (II)

(H4)0-3
. : e
N (H‘)”. cb R

Formula (II)

wherein:

2
La

X, Z', R® and R? are as defined above in a compound of Formula (1);
- or 4 salt, solvate or pro-drug thereof.

(1) a compound of Formula (a)
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X, Z', R and R’ are as defined above in a compound of Formula (I);

or a salt, solvate or pro-drug thereof.

(V) a compound of Formula (IId)

C, calkyl—X
N~g°
CcO
C, salky—X" .
Formula (Id)

wherein: _
the C,.galkyl groups are independently optionally substituted with up to 3 groups sclected
from R?, preferably one of the C,.galkyl groups is unsubstituted,
the C.¢alkyl groups independently optionally contain a double bond, preferably only one
of the C;salkyl groups contain a double bond, preferably neither of the Cy.gulkyl group
contains a double bond, and .
X, R? and R are as defined above in a campound of Formula (I);
or a salt, solvate or pro-drug thereof.
(VD) a compound of Formula (Ue)
' C,,Cycloalkyl—Z-X
oo
C, galkyl—X
Formu]ﬁ (IIe)
wherein:
the Cscycloalkyl and Cgalkyl groups are independently optionally.substitutcd with up
o3 groups; selected from RY, preferably the Cy.salkyl group is unsubstituted;
the C).¢alky! group optionally contains a double bond, preferably the C.galkyl group does
ot contains a double bond; and "
X, Z', R? and R? are as defined above in a compound of Formula (I);
or a salt, solvate or pro-drug thereof.

(V1) a compound of Formula (IIf)
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(IX) a compound of Formula (IIh)
C, galkyl—X
s
co
Y~X".
Formula (Ith)

wherein:
Y is aryl-Z'-, wherein aryl is preferably a partially saturated bicyclic carbocyclic ring;
Y and the C,alkyl group are independently optionally substituted with up to 3 groups
- selected from RY, preferably the Cy.alkyl group is unsubstituted, ‘
the C,galkyl group optionally contains a double bond, preferably the Cy_salkyl group does
not contains a double bond; and
X, Z!, R? and R? are as defined above in a compound of Formula (I);
or a salt, solvate or pro-drug thereof.
(X) a compound of Formula (IIj)
‘ | G, salkyl—0-Z2

o
Y~X
Formula (IIj)
wherein:
X is selected from ~SO;N(R®)-Z- or ~N(ﬁG)SOZ-Z-, preferably X is ~SON(R®)-2Z-;
Z is as described above, prcfcrabiy Z is propylene, ethylene or meth ylene, more
preferably Z is methylene; . |
Z" is selected from a direct bond or a group of the formula -(CI—Iz),,-C(RG“)z-(CHz)q—;
preferably Z" is selected from C, zalkylene or a direct bond; preferably Z" is a direct
bond;
R® is selected from: Cy.qalkyl or hydrogen, preferably methyl or hydrogen;
Y is selected from aryl-Z'- or heterocyclyl-Z'-;
Y and the Cy.galkyl group are independently optionally substituted with up to 3 groups
selected from R*,

the C).salkyl group optionally contains a double bond, preferably the Cy.salkyl group docs

not contain a double bond, and
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‘ s
compound of the invention, particularly an in vivo hydrolysable ester). Various forms of

prodrugs are known in the art. For examples. of such prodrug derivatives, see:

" a) Design 'Q‘f Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in

Enzymology, Vol. 42, p. 309-396, edited by K. Widder, ef al. (Academic Press, 1985);
b) ' A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen;
c) H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard
p. 113-191 (1991); ‘ ‘
d) H.-Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);
e) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); a;xd
f) N. Kakeya, er al., Chem Pharm Bull, 32, 692 (1984).
The contents of the above cited documents 'are incorporafed herein by reference.

| Examples of pro-drugs are as follows. An in-vivo hydrolysable ester of a compound
of the invention containing a carboxj/ or a hydroxy group is, for example, a pharmaccutically-
acceplable ester which is hydrolysed in the human or animal body to produce the parent acid
or alcohol. Suitable pharmaceutically-acceptable esters for carboxy include '
C, to Csalkoxymethyl esters for example methoxymethyl, C, to galkanoyloxymethyl esters for
example pivaloyloxymethyl, phthalidyl esters, C to gcycloalkoxycarbonyloxyC to salkyl
esters for example l-cyclohexylcarlidnyloxyethyl; 1,3-dioxolen-2-onylmethyl esters, for
example 5-methyl-i ,3-dioxoler;—2-onylmethyi; and Cl_galkoxycarbohyllox yethyl esters.

An in-vivo hydrolysable ester of a compound of the invention containing a"hydrox y
group includes inorganic esters such as phosphate esters (including phosphoramidic cyclic
esters) and a-acyloxyalkyl ethers and related compounds which as a result of the in-vivo
hydrolysis of the ester breakdown to give the parent hydroxy group/s. Examples of
o-acyloxyalkyl ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy.

A selecti_on of in-vivo hydrolysable ester forming groups for hydroxy include alkanoyl,
benzoyl, Rhenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl
carbonate esters), dialkylcarbamoyl and N-(dialkylaminoethyl)-N-alkylcarbamoy! (to give
carbamates), di'alkylaniinoaceﬁt‘yl and car'boxyacetyl.

A suitable pharmaceutically-acceptable salt of a compound of the invention is, for
cx'ample, an acid-addition salt of a compoﬁnd of the invention which is sufficiently basic, {or
example, an acid-addition salt with, for example, an inorganic or organic acid, for example

hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In
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According to another aspect of the invention there if provided the use of a compound of
Formula (Ib) to (Id), or (I) to (Ik), or salt, solvate or pro-drug thereof, in the preparation of a
medicament for use in the treatment or prevention of obesity.

A‘ccording to a further aspect of the invention there is provided a method for the

5 combined treatment of obesity and diabetes by administering an effective amount of a

compound of Formula (Ib) to (Id), or (I) to (ILk), or salt, solvate or pro-drug thereof, to a
mammal in need of such treatment.

According to a further aspect of the invention there is provided a method for the
reatment of obesity by administering an effective amount of a compound of Formu']a (Ib) to

10 (1d), or (II) to (OXk), or salt, solvate or pro-drug thereof, to a mammal in need of such
"""" treatment. )

The compositions of the invention may be in a form suitable for oral use (for example as
tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,

IS5 gclsr,’ or aqueous or oily solutions o suspensions); for administration by inhalation (for
‘ cxample as a finely divided powder or a liquid aerosol), for administration by insufflation (for
example as a finely divided powder) or for parenteral administration (for example as a sterile
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing
oras a sgppository for rectal dosing).
20 The compositions of the invention may be obtained by conventional procedures using

conventional pharmaceutical excipients, well known in the art. Thus, compositions intended

for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or
“ preservative ‘agénls. ,
Suilable pharmaceutically acceptable excipients for a tablet formulation include, for

25 example, inert diluents such as lactose, sodi_urﬁ carbonate, calcium phosphate or calcium
carbonate, 'granulatin g and disintegrating agents such as com starch or al genic acid; binding
agenls such as starch; lubricating agents such as magnesium stearate, siearic acid or talc;
preservative agents such as ethjfl or propyl p-hydroxybenzoate, and anti-oxidants, such as
ascorbic acid. Tablet formulations may be uncoated or coated either to modify their

30 disinlegration and the subsequent absorption of the active ingredient within the
gastrointestinal tract, or to improve their stability and/or appearance, in cither case, using

conventional coating agents and procedures well known in the art.
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oil-in-water émulsions. The oily phase may be a vegetable oil, such as olive oil or
arachis oil, or a mineral oil, such as for example liquid paraffin or a mixture of any of these.
Suitable emulsifying agents may be, for example, naturally-occurring gums such as gum
acacia or gum tragacanth, naturally-occurring phosphatides;such as soya bean, lecithin, an
esters or partial esters derived from fatty acids and hexitol anhydrides (for example sorbitan
monooleate) énd condensation products of the said partial esters with ethylene oxide such as
polyoxyethylene sorbitan monooleate. The emulsions fnay also contain sweetening,
flavouring and preservative agents.

Syrups and elixirs may be formulated with sweetening agenls such as glycerol,
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavouring and/or colouring agent.

The pharmaceutical compositions may also be in the form of a sterile injectable agueous
or oily suspension, which may be formulated according to known procedures using one or
more of the appropriate dispersing or wetting agents and suspending agents, which have becn
mentioned above. A sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a solution in
1,3-butanediol. |

Compositions for administration by inhalation may be in the form of a conventional
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing
finely divided solid or liquid droplets. Conventional aerosol propeliants such as volatile
ﬂuoﬁnatcd hydrocarbons or hydrocarbons niay be used and the aerosol device is convenicntly
arranged to dispense a metered.quantity of active ingredient.

For further information on formulation the reader is referred to Chapter 25.2 in Volume
5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board),
Pergamon Press 1990.

The amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated snd the
particular route of administration. For example, a formulation intended for oral
administration to humans will generally contain, for example, from 0.5 mg to 2 g of aclive
agent compounded with an appropriate and convenient amount of excipients which may vary
from about 5 to about 98 percent by weight of the total composition. Dosage unit forms will
generally conlain about | mg to about 500 mg of an active ingredient. For further inforration

on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in
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(cholestyramine); cholesterol absorption inhibitors (plant stanols, synthetic

inhibitors); bile acid absorption inhibitors (BATi) and nicotinic acid and analogues

(niacin and slow. release formulations);

9) Antihypertensive agents such as, f blockers (eg atenolol, inderal); ACE inhibilors (cg
lisinopril); Calcium antagonists (eg. nifedipine); Angiotensin receptor antagonists (cg
candesartan), 0. antagonists and di uretic agents (eg. furosemide, benzthiazide);

10)  Haemostasis modulators such as, antithrombotics, activators of fibrinolysis and
antiplatelet agents; thrombin antagonists; factor Xa inhibitors; factor Vlla inhibitors);
antiplatelet agents (eg. aspirin, clopidogrel); anticoagulants (heparin and Low
molecular weight analogues, hirudin) and warfarin; and

11)  Anti-inflamnatory agents, such as non-steroidal anti-infammatory drugs (eg. aspirin)
and steroidal anti-inflammatory agents (eg. cortisone).

According to another aspect of the present invention there is provided individual
compounds produced as end préducts in the Examples set out below and salts, solvates and
pro-drugs thereof.

A compbund of the invention, or a salt thereof, may be prepared by any process known
to be applicable to the preparation of such compounds or structurally related compounds.
Such processes are illustrated by the following reprcséntative schemes (Routes 1 - 18) in
which varable groups have any of the meanings defined for formula (I) unless stated
otherwise. Functional groups may be protected and deprotected using conventional methods.
For examples of protecting groups such as amino and carboxylic acid protecting groups (as
well as means of formation and eventual deprotection), see T.W. Greene and P.G.M. Wuts,
“Protective Groups in Organic Synthesis”, Second Edition, John Wiley & Sous, New York,
1991.

The condensation of an acid with a heterocyclic amine (Route 1) is used in the
preparation of compounds of the invention or in the preparation of intermediates to the final
products. One or more further reactions (such as ester hydrolysis, Routes 21{ and 2b) may then
be performed on these intermediates. The émide—fonning reaction (Route 1) is best
accomplished via the acid chloride, which is usually prepared using oxalyl chloride. However,
alternative methods for acid chloride formation (such as resin-bound triphenyl phosphine with

carbon tetrachloride and dichloromethane) may also be employed. Additionally, alternative
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(c) for compounds of Formula (I) wherein n is 1, 2, 3 or 4, reaction of a compound of Formula

(U1d) with a compound of Formula (Ilie),

X R
. N
Y—X . H
(R (R
Formula (I1d) Formula (Ille)
5 wherein X’ and X'’ comprises groups which when reacted together form the group X;

(d) for a compound of Formula (J) wherein nis 1, 2, 3 or 4 and X or X' is ~S0-Z- or ~SO;-Z-,

oxidation of the corresponding compound of Formula (I) wherein X or X! respectively is

-S-Z-;
(e) reaction of a compound of Formula (IIIf) with a compound of Formula (Illg),
NH,
@]
. X,_/Fﬁ
10 ' (Al (R2),
Formula (I1If) Formula (Ilg); or

wherein X* is aleaving group
and thereafter, if necessary:
i) converting a compound of Formula (I) into another compound of Formula (I);
15 ii) removing any protecling groups;
iii) forming a salt, pro-drug or solvate thereof.
Specific reaction conditions for the ﬁbove reactions are as follows:
Process a) - as described above for Route 1);
Process b) — as described above for Route 2);
20 Process c) - examples of this process are as follows:
(i) to form a group when X is ~O-Z-, X’ is a group of formula HO-Z- and X°* 1s a leaving
group (alternatively X’ is a group of formula L*-Z- wherein L2 is a leaving group and X"’
is a hydroxyl group), compounds of Formula (Ild) and (Ile) are reacted together in a
suitable solvent, such as DMF or THF, with a base such as sodium hydride or potassium
25 tert-butoxide, at a temperature in the range 0 to 100°C, optionally using metal catalysis

such as palladium on carbon or cuprous iodide;
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Process d) - the oxidization of a .compound of Formula () wherein X or X" is ~S-Z- is well
known in the art, for example, reaction with metachloroperbenzoic acid (MCPBA) is the presence
of a suitable solvent such as dichloromethane at ambient temperature. If an excess of MCPBA is
used a compound of Formula (D) wherein X is —8(0;)— is obtained.
5 Process e) ~ reaclion of a Formula (IIIf) with a compound of Formula (0g) can be performed
in a polar solvent, such as DMF or a non-polar solvent such as THF with a strong base, such
as sodium hydride or potassium rerr-butoxide at a temperature between 0 and 100°C,
optionally using melal catalysis, such as palladium on carbon or cuprous iodide.
During the preparation process, it-may be advantageous to use a protecling group for a
10 functional group within R%. Protecting groups may be removed by any convenient method as
described in the literature or known to the skilled chemist as appropﬁate for the removal of
the protecting group in question, such methods being chosen so as to effect removal of the
----- , protecting group with miriimum disturbance of groups elsewhere in the molecule.
Specific examples of protecting groups are given below for the sake of convenience, in
15 which "lower" signifies the'u the group to which it is applied preferably has 1-4 carbon atoms. It
| will be understood that these examples are not exhaustive. Where specific examples of methods
for the removal of protecting groups are given below these are similarly not exhaustive. The use
of protecting groups and methods of deprotection not specifically mentioned is of course within
the scope of the invention.

20 A carboxy protecting group may be the residue of an ester-forming aliphatic or araliphatic
alcohol or of an estcr.-forming silanol (the said alcohol or silanol preferably containing 1-20
carbon atoms). Examples of carboxy protecting groups include straight or branched chain
(1-12C)alkyl groups (e.g. isopropyl, t-butyl); lower alkoxy lower alkyl groups (e.g.
methoj{ymethyl, ethoxymethyl, isobutoxymethyl; lower aliphatic acyloxy lower alkyl groups, (c.g.

25 acctoxymethyl, propionyloxymethyl, butyryloxymethyl, pivaloyloxymethyl); lower
alkoxycarbonyloxy lower alkyl groups (e.g. 1-methoxycarbonyloxyethyl,
1-ethoxycarbonyloxyethyl); aryl lower alkyl groups (e.g. p-methoxybenzyl, o-nitrobenzyl,
p-nitrobenzyl, benzhydryl and phthalidyl); triClower alkyl)silyl groups (e.g. trimethylsilyl and
t-butyldimethylsilyl); tri(lower alkyl)silyl lower alkyl groups (e.g. trimethylsilylethyl); and

30 (2-6C)alkenyl groups (e.g. allyl and vinylethyl).

Methods particularly appropriate for the removal of carboxyl protecling groups include for

example acid-, metal- or enzymically-catalysed hydrolysis.
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The following examples are for illustration purposes and are not intended to limit the
~ scope of this application. Each exemplified compound represents a particular and
independent aspect of the invention. In the following non-limiting Examples, unless
otherwise stated:

5 (i) evaporalions were carried out by rotary evaporation jn vacug and work-up

prdccdufcs wete carried out after removal of residual solids such as drying agents by [iltralion,
(ii) operations were carried out at room temperature, that is in the range 18-25°C
and under an atmosphere of an inert gas such as argon or hitrogen;
(iii) yields are given for illustration only and are not necessarily the maximum
i 10 altainable; '

(iv) the structures of the end-products of the Formula (I) were confirmed by nuclear
(generally proton) magnetic resonance (N'MR) and mass spectral techniques; proton magnetic
resonance chemical shift values were measured on the delta scale and peak multiplicities are
shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad; g, quartet, quin,
|15 quintet;

(v) intermediates were not generally fully characterised and purity was assesscd by
thin layer chromatography (TLC), high-performance liquid chromatography (HPLC), infra-red
(IR) or NMR analysis; '

(vi) chromatography was performed on silica (Merck Silica gel 60, 0.040 - 0.063

20 1nm, 230 - 400 mesh); and . ' .

(vi) Biotage cartridges refer to pre-packed silica cartridges (from 40g up Lo 400g),
cluted using a biotage pump and fraction collector system; Biotage UK Ltd, Hertlord, Herts,
UK.

25 Abbreviations

ADDP azodicarbonyl)dipiperidine;

DCM dichloromethane;

DEAD diethyldiazocarboxylate;

DIAD ' ' di-i-propyl azodicarboxylate;
30 DIPEA ’ di-isopropyéthylanﬁne

DMSO dimethyl sulphoxide;

DMF dimethylformamide;
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' Generic Method B ~ synthesis of unsymmetrical diethers (R1 =/ R2)

Y

0

o

‘Methyl 3,5-dibydroxybenzoate (16.8g, 0.1mol) was dissolved in dimethylformamide (180ml),

OMe

Compound (b)

powdered potassium carbonate (27.6g, 0.2mol) added, followed by 2-iodopropane (10ml,

5 0.1mol), and the resulting suspension stirred overnight at ambient temperature under an argon
atmosphere. The reaction mixture was diluted with water (11) and extracted with diethyl ether
(2x200ml). The organic extracts were washed sequentially with water and brine, dried ,
(MgSO,), filtered apd céncentrated in vacuo to yield a pale golden oil which was triturated
with toluene and fillered to remove unreacted ether starting material. The filtrate was

10 concentrated in vacuo and the residue chromatographed (2x90g Biotage cartridges, eluting
with isdhcxane containing ethyl acetate (10% v/v increasing to 15% v/v) to give methyl 3-
hydroxy 5-isopropyloxy benzoate as a colourless solid (5.3g, 25%); 'H nmr (d6-DMSO, 6
values): 1.2 (6H, d); 3.8 (3H, s); 4.6 (1H, hept); 6.55 (1H, m); 6.85 (1H, m); 6.95 (1H, m); 9.8
(1H, 5). '

15 Methyl 3-hydroxy 5-isopropyloxy benzoate (1.5g, 7.2mmol) was dissolved in

, dimethylformamide (10ml), potassium carbonate (2.5g, 18mmol) added, followed by 2-

‘:3-:::51:;3 bromobutane (1.2nl, llmfnol), and the resulting suspension stirred {or 7 hours at 80 deg C

| under an argon atmosphere. The reaction mixture was cooled to imbipnt. temperature, diluted
with hexanc / ethyl acatate (1:1 v/v) and washed sequentially with water and brine, dried

20 (MgS0,), filtered and concentrated in vacuo to yield a colourless oil which was
chromatographed (flash column on silica (20g), eluting with isohexane containing ethyl
acetate (5 % \)/v) to give methyl 3-(2-butyloxy) 5-isopropyloxy benzoate as a colourless oil
(1.06g); 'H nimr (d6-DMSQ, & values): 0.9 (3H, t); 1.2 (34, d + 6H, dj; 1.6 (Zh, m); 3.85 (3H,

s); 4.4 (1H, hept); 4.55 (LH, hept); 6.7 (1H, m); 7.0 (2H, m); m/z 267 (M+H)+.
25
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pale yellow oil, which solidified under high-vacuum (0.71g, 90%), "H NMR § (dg-DMSQ):

1.26 (d, 6H), 3.82 (s, 3H), 4.64 (m, 1H), 5.21.(s, 2H), 6.92 (m, 1H), 7.09 (m, 1H), 7.16-7.26

(m, 3H), 7.35 (s, I}i), 7.58 (s, 1H).

The above generic methods are for illustration only; it will be appreciated that alternative
conditions that may Optionall); be used include: use of alternative solvents (such as acetoue or
tetrahiydrofuran), alternative stoichiometries of reagents, alternative reaction tempermures and
alternative methods of purification.

All analytical data (INMR and/or MS) were consistent with the proposed structures.

EXAMPLE A

Route 1: 2-]3,5-Di-(2-chlorobenzyloxy)benzoyhamino]-thiazole

o

b~ JAD
[

0

>

Diisopropylethylamine (DIPEA, 0.34ml, 2.0mM) then N,N-dimethylaminopyridinc (DMAP,

12mg, 0.1mM) were added to a solutjon of 2-aminothiazole (0.10g, 1.0mM) and 3,5-di-(2-
chlorobenzyloxy) benzoic acid chloride (0.42g, 1.0mM) in dichloromethane (10ml) under
argon al ambient temperature. After 80mins the reaction mixture was filtered, washed with
dichloromethane and dried under high vacuum to give the title compound as a colourless solid
(0.20g, 41%); 'H NMR § (de-DMSO): 5.24 (4H, s); 6.93 (1H, 5); 7.26 (1H, d); 7.36-7.43 (GH,
m); 7.50 (21, m); 7.55 (1H, d); 7.61.(2H, m); 12.60 (1H, brs).

Alternalive conditions that may optionally be used include: use of an alternative solvent, such
as tetrahydrofuran; use of pyridine as solvent, with or without the addition of DMAP or

DIPEA; dissolving the acid chloride component in the solvent of choice, and adding the aminc

component to it.

The i'equisite 3,5-Di-~(2-chlorobenzyloxy) benzoic acid chloride starting material, compound

(), was prepared as follows:
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Oxalyl chloride (7.91ml, 91mM) was added to a suspension of compound (b), 3,5-di-(2-
chlorobenzyloxy) benzoic acid.2/3NaCl (18.3g, 45.4mM) in dichloromethane (SOOmI)
containing dimethylformamide (4 drops) under argon at ambient temﬁeraturc. After 16 hrs the
reaction mixture was ~fil'tered under argou, concentrated in vacuo then azeotroped with loluene
(2x) Lo give the Litle compound as an off-white solid (17.5g, 100%); 'H nmr (d6-DMSO, &
values): 5.18 (4H, s); 6.94 (1H, m); 7.16 (1H, _d);'7.35 (4H, m); 7.50 (2H, m); 7.58 (2H, m):

EXAMPLE B

Roule 2a: 2-[3,5-di-(2-chlorobenzyloxy)benzoyl] aminothiazble-S-carboxylic acid
(o]
PNt
c O\QJKNJW\
H
&

A solution of ethyl 2-[3,5—di—(2—chlo£obenzyloxy)benzoyl] aminothiazole-5-carboxylate

(158mg, 0.28 mmol) in THF (2 ml) was treated with sodium hydroxide solution (0.57 ml of
2, 1.4 mmol), and the reaction stirred at 40 - 50 deg C, until complete hydrolysis was
achieved (with tlc monitoring, approximale reaction time 2hrs). The resulting solution wus
cooled, diluted with water (5 ml) and acidified to pH1 using c.HCI. The prccipitqlc thus
formed was filtered off, washed (water) and dried to give the title compound as a colourless
solid, 130mg, '"H NMR & (dg-DMSO): 5.25 (4H, s); 7.0 (1H, s); 7.4 (GH, m); 7.5 (2H, m); 7.6
(2H,m); 8.2 (1H, d). '

The requisile starting material was prepared by a route analogous to that given in Example A.

EXAMPLE C

Route 2b: [3,5~c1i-(2-chlofobenzyloxy)benzoyl] aminobenzene-B-cafboxylic acid
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EXAMPLE E

Route 4; 2-[3,5-Di-(2-chlorobenzyloxy)benzoyl)amino]-6-aminobenzothiazole

o

2 cl

™

2-[3,5-Di-(2-chlorobenzyloxy)benzoyl)amino]-6-nitrobenzothiazole (235mg, 0.40mM) was

dissolved in ethyl acetate (40ml), ethanol (20ml) and dimethylformamide (Sml). 5%

Palladium on carbon (46mg) was added under an argon atmosphere then the reaction mixture
stirred under a hydrogen atmosphere for 16hrs. The reaction mixture was filtered through
celile, concentrated in vacuo, triturated with methanol to give the title compound as a pale
yellow solid (140mg, 63%); 'H nmr (d6-DMSO, 0 values): 5.19 (2H, br s); 5.23 (4H, s); 6.72
(1H, dd); 6.93 (1H, m); 7.03 (1H, m); 7.35-7.44 (7TH, m); 7.51 (2H, m); 7.61 (2H, m); 12.46
(1H, br s).

2-[3,5-Di-(2-chlorobenzyloxy)benzoyl)amino]-6-nitrobenzothiazole was prepared from 3,5-

. di-(2-chlorobenzyloxy) benzoyl chloride (prepared according to the method described in

Example A) and 2-amino-6-nitrobenzothiazole (prepared by route 1 described in Example A).
'H nmr (d6-DMSO0, § values): 5.27 (4H, s); 7.03 (1H, 5); 7.38-7.46 (4H, m); 7.49-7.55 (41,
‘m); 7.65 (2H, m); 7.93 (1H, d); 8.30 (1H, dd);,9.09 (1H, m); 13.28 (1H, brs).

LEXAMPLE IF .
Route 5: 5-[3,5-Di-(2-chlorobenzyloxy)benzoy)amino]-[1,3,4]thiadiazule-2-sulfonic scid

X
(o] - ,?
°©*u*5dﬁ:°“

0.

gjm

5-(3,5-Di-(2-chlorobenzyloxy)benzoyl)amino]-[1,3,4]thiadiazole-2-thiol (200mg, 0.38mM)
was suspended in 2M NaOH (5ml), cooled (ice bath) and 30% aqueous hydrogen peroxide

(0.16mul, 1.54mM) added dropwise then allowed to warm to ambient temperature. After 40hrs
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o ' 7 o7
: 7
° Compound (d)

3-Nitro-5-hydroxy benzoic acid (6.1g, 33.3mM) was dissolved in methaﬁol (150ml),
concentrated sulfuric acid (2.0ml) was added, and the solution stirred at room lemperalure [or
5 days. The reaction mixture was conceﬂtrated in vacuo, saturated aqueous sodium

5 hydrogencarbonate (60ml) added cautiously and the agueous layer extracted with ethyl ucetate
(200ml). The organic layer was waéhcd with brine (80ml), dried (MgSQ,), filtered and
concentrated in vacuo to give compound (d) as a pale yellow solid (6.bg, 91%); 'H nmr (d6-

DMSO, § values): 3.85 (3H, s); 7.67 (1H, m); 7.75 (1H, m); 8.05 (1H, m); 10.88 (1H, br s).

..
o” X7 o7
‘ P
o]
10 \r Compound (¢)

2-Jodopropane. (0.54ml, 5.4mM) was added to a solution of methyl 3-nitro-5-hydroxy
benzoate (1.06g, 5.4mM) and potassium carbonate (1.12g, 8.1mM) in dimethylformamide
. (15ml) under an argon atmosphere at room temperature. The reaction mixture was heated at
60°C for Lhr then additional 2-iodopropane (0.32ml, 3‘.2mM) added and heating continued [or
15 a further 1hr. The reaction mixture was then concentrated in vacuo, water (50ml) and ethyl
acetate (100ml) added. The organic layer was separalted and washed with brine (40ml), dried
(MgSQ,) filtered, concentrated in vacuo to gi‘}e compound (e) as a mobile brown oil; "H nmir
(d6-DMSQ, & values): 1.30 (6H, s); 3.90 (3H, s); 4.84 (1H, m); 7.76 (1H, m); 7.89 (1H, m);
8.16 (1FL, m).

PN
o™ OH

20 T Compound (f) N
2M Sodium hydroxide (12.3ml, 24.7mM) was added to a solution of methyl (3-nitro-5-
isopropoxy) benzoic acid (1.18g, 4.9mM) in methanol (60mnl) and stirred for Shrs at room
lemperature, The reaction mixture was then concentrated in vacuo, acidified to pH 1-2 with
2M hydrochloric Aacid, the precipitate filltered, washed with water and dried under high-

25 vacuum over silica gel. Compound (f) was obtained as an off-white solid (1.04g, 94%); 'H
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2M Sodium hydroxide (0.3ml, 0.57mM) was added to a solution of ethyl 2-[(3-isopropoxy-5-
amino)benzoylamino]-5-thiazolecarbox ylate (40mg, 0.11mM) in tetrahydrofuran (1.2ml)/
methanol (0.5ml) and heated at 50°C for Shrs then at room temperature overnight. The
reaction mixture was then concentrated in vacuo, acidified to pH 4-5 with 2M hydrochloric

5 acid, the preci pitaté filtered, washed with water and dried under high-vacuum over silica gel.
Compound (k) was obtained as a red:brown solid (35mg, 100%); 'H nmr (d6-DMSO, 5
values): 1.27 (GH, d); 4.63 (1H, m); 6.58 (1H, s); 7.05 (1H, s); 7.16 (1H, s); 8.14 (1H, s).

EXAMPLE H

10 Route 7: 2-[(3,5-dibenzyloxybenzoy)aminol-5-aminopyridine

< N
ofg”“

To a stirred solution of 2-[(3,5-dibenzyloxybenzoyl)amino]-5-nitropyridine (910 mg) in DIMF

(6 ml) was added Zinc dust (1300 mg) and a solution of ferric chloride hexahydrate (1700 mg)
in water (6 ml). The resultin.g mixture was stirred at 120°C for three hours. Allowed (o cool lo
{5 ambient temperature. The mixture was extracted with ethyl acetate. The extract was washed
with water (50 ml), brine (50 ml), dried over MgSO4, then volatile material was removed by
evaporation to leave a solid, which was dried under.high vacuum for 24 hours at 100°C Lo
give the title compound (518 mg) as a solid, "M NMR § (de-DMSEQO): 5.17 (m; GH), 6.80 (s,

1H), 7.00 (d, LH), 7.26 to 7.46 (m, 12H), 7.71 (s, LH), 7.78 (d, 1H), 10.28 (brs, LH). MS ES*
20 426.52 (M+H)*,

The requisite 6-'[(3,5-dibenzyloxybenzoyl)amino]-3—nitr0pyridjnc starting material was

prepaied by a method analogous to that given in Example A (route 1), starting from‘ 2-amino-

5-nitropyridine; 'H NMR § (dg-DMSO): 5.18 (s, 4H), 6.90 (s, 1H), 7.29-7.50 (m, 12H), 8.42
25 (d, 1H), 8.64 (d, 1H), 9.23 (s, 1H), 11.46 (brs, 1H). MS ES* 456.12 (M+H)".
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DMSO): 1.35 (s, 6H), 5.18 (s, 4, 6.88 (s,1H), 7.28 10 7.48 (m, 12H), 8.08 (d, LH), 8.22 (d,
1H), 8.82 (s,1H), 9.90 (s, 1H), 10.96 (s, 1E). MS ES* 512.16 (M-+H)". '

EXANMPLE K

Route 10: 3,5-dibenzyloxy-N-(5-{[(tert-butylamino)carbonyl]amino}pyridin-2-

Q?QL o Y
5

A solution of tert-butyl isocyanate (51 mg) in THF (5 nl) was treated with 2-[(3,5~

Nhenzamide

dibenzyloxybenzoylgamino]-5-aminopyridine (212 mg), and stirred at ambient temperature for
24 hours. More tert-butyl isocyanate (0.34 ml) added, and stirring continued at ambient
temperature for a further 4 days. Volatile material was removed by evaporaiion and the
residue was triturated under methanol to give the title compound (159 mg) s 4 solid, 'H
NMR § (d-DMSO): 1.30 (s, 9H), 5.18 (s, 4H), 6.09 (s, 1H), 6.85 (s, 1H), 7.32 to 7.50 (m,

12H), 7.78 (dd, 1H), 8.04 (d, 1H), 8.38 (s, 1H), 8.44 (s, 1H), 10.65 (s, 1H). MS ES* 525.61
(M+H)*. '

EXAMPLE L
Route 11: 3,5-di(2-cyanobenzyloxy)-N-{5-[(2-methoxyethyl)amino]pyridin-2-

yllbenzamide

., @MT o
4

To a stirred solution of rert-butyl 6—({3,5—di(2-cyanobcnzyloxy)bcnzoyl}amir;o)pyn'din-3-yl(2—

mcthoxyethy_l)carbamate (237 mg) in dichloromethane (10 ml) was added trifluoroacctic acid
(3 ml). The solution was stirred at ambient temperature for three hours. Volalile material was
removed by evaporation. The residue was diluted in DCM (100 ml), washed with 2M sodium

Hydroxide (50 ml), brine (50 ml), dried over MgSQ,. Volatile material was removed by |
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solid, "H NMR § (dg-DMSO): 132 (brs, 9H), 3.18 (s, 3H), 3.34 (t, 28, 3.56 (t, 2E), 5.84 (s,
28, 6.37 (d, 1H), 7.17 (dd, 1H), 7.70 (d, LH). MS ES* 268.34 (M+E)".

EXAMPLE M

Route 12: N-(5-aminopyridin-2-y1)-3-](2-chlorobenzyloxy]-5-[(2-

cyanobenzyloxylbenzamide

.
P! ’O"W
H

The titlle compound was prepared from N-(5-nitropyridin-2-yl)-3-[(2-chlorobenzyl)oxy]-5-[(2-

cyanobenzyl)oxyJbenzamide using a method similar to that described in Route 7.

The requisite starting materials were prepared as follows:

Preparation of 3-{[(5-nitropyridin-2-yDaminojcarbonyl }-5-[(2-cyanobenzyl)ox ylphenyl

Yﬁxgﬁf >
~

acetate

¢

To a stirred solution of 3-acetoxy,5-(2-cyanobenzyloxy)benzoic acid (8760 mg) in THF (100

ml) was added Oxalyl chloride (3.6 ml) and DMF (0.5 ml), The mixture was stirred at ambient
temperature for 3 hours. Volatile material was removed by evaporation. The residue was
dissolved in a n%ixturc of THF (60 ml) and pyridine (40 ml). 2-amino-5-nitropyridine (3919
mg) added. The stirred mixture was healed to 55°C for 16 hours. Volatile material was
removed by evaporation to leave a gum which was purified by flash chromatography on silica
cluleél with 1-5% ethyl acetate in hexane to give the title compound (6200 mg) as a solid, "
NMR & (dg-DMSO): 2.29 (s, 3H), 5.37 (s, 2H), 7.17 (s, 1H), 7.45 (s, 1H), 7.58 (m, 1I), 7.70
(s ,1H), 7.76 (m, 2H), 7.92 (d, 1H), 8.40 (d, 1H), 8.65 (dm, 1H), 9.21 (m, 1H), 11.57 (s, 1H).
MS ES* 433.48 (M+H)", |
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EXAMPLE N
Route 13: 6-{[3,5-Di-(benzyloxy)benzoyllamino}-N-[2-

(dimethylamino)ethyllnicotinamide

Diisopropylethylamine (DIPEA, 0.23ml, 1.3mM) then 1-(3-dimethylaminopropyl)-3-ethyl-
carbodiimide (EDC, 126mg, 0.66mM) were added to a solution of 2-

dimethylaminoethylamine (0.57ml, 0.53mM) and 6-([-3,5—Di—

(benzyloxy)benzoyljamino }nicotinic acid (0.20g, O.44mM) in dichloromethane (10ml) under
argon at ambient ternperature. After 16 hours the reaction mixture was evaporated in vacuo
and then chromatographed on Si0; using a gradient elution of 10 to 25% methanol in
dichloromethane. The fractions containing product were evaporaled (o give a cream solid
(0.052g, 25%); 'H NMR § (dg-DMSO): 2.67 (6H, s); 3.11 (2H, m); 3.62 (2H, m); 5.18 (41,
s); 6.88 (1H, s); 7.27-7.52 (12H, br m); 8.18-8.36 (2H, m); 8.90 (1H, s); 10.20 (LI, brs).

EXAMPLE O

Route 14: 2-3,5-Di-(2-chlorobenzyloxy) benzovlaminol]-5-hydroxymethyl pyridine

&

To a cold (-15 degC) solution of 2-[3,5-Di-(2-chlorobenzylox y)benzoyl)amino]-pyridine-5-
carboxylic acid (305 mg, 0.59 mmol}-'m dimethoxy ethane (5ml) was added 4-methyl
morpholine (80pl, leq) and isobﬁtyl chloroformate (76l, 1.02 eq). The reaction mixture was
stirred at -[5deg C for 15 mins and then filtered; the residue was washed with dimethoxy
ethane (5x1ml). The filtrate and washings were cooled to =15 deg C and treated with a
suspension of sodium borohydride (22mg, leq) in water (1ml). After the effervescence had
ceased, water (50ml) and ethyl _acetéte- (30ml) were added; the reaction mixture was
eveporated to dryness and the residue absorbf;d onto silica. The required compound was

isolated by flash chromatography (eluting with 5% methanol in dichloromethane) to give the
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heated at reflux for 16 hours. The suspension was cooled and partitioned between ethy)
acelate and hydrochloric acid (1M). The organic layer was concentrated in vacuo and the |
residue was purified by MPLC on silica MPLC (eluting with 1% methanol / DCM to 15%
methanol / DCM).The tetrazole was obtained as a colourless solid (113 mg, 57%). 'H NMR
0 (d-DMSO): 5.19 (4H, s); 6.88 (1H,'s); 7.26-7.48 (12H, m); 8.40 (1H, d); 8.46 (1H, dd);
9.04 (1H, s); 11.13 (1H, br s); "/, (LCMS; EST+) 479 (MH").

The requisite starting material was prepared as follows:

5-cyanopyridin-Z2-yl)benzamide

The title compound was prepared as described in Example A (route 1), starting from d-amino-
S-cyanopyridine and 3,5-bis(benzyloxy) benzoyl chlon'de '"H NMR § (de-DMSO): 5.19 (41—1

8), 6.89 (1H, m); 7.26-7.46 (12H, m); 8.27 (1H dd); 8.33 (14, d); 8.84 (1H,s); 11.23 (1H, br
s), "/ (LCMS ESI+) 436 (MH").

The requisile 2-amino-5-cyanopyridine starting material may be purchased (Bionet Research,

and other suppliers), or may be prepared accotding to the method given in W095/06034.

EXAMPLER
Route 17: 3,5-bis(benzyloxy)-N-[5-(5-0x0-4,5-dihydro-1,2,4-oxadiazol-3-yDpyridin-2-

yllbenzamide
A o
fo) - I N.
o
5
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EXAMPLE S

Route 18: [(2_-_{I’3i5—bis(benzyloxv)benzovl]amino}pyridin—5~YI)aminol(oxo)aéetic acid

<UNSUena

Methyl oxalyl chloride (37 AL, 0.4 mmo]) was added to a mixture of N-(5-aminopyridin-2-yl)-
3,5-bis(benzyloxy)benzamide (150 mg, 0.36 mmol) and triethylamine in DCM (5 mL). The
mixture was stirred for 1 hour under an atmosphere of nitrogen. The solution was diluted with
DCM and washed with water. The organics were concentrated under reduccd pressure and the
residue was purified on silica by MPLC (eluting with 1% methanol / DCM to- 15% methanol /
DCM) to give a colurless solid (1 lO'mg).-This' material was dissolved in THEF (2 ml.). Water
(3 ml.) and sodium hydroxide (0.5 mL, 2M, 1 mmol) were added. The mixture was stirred for
1 hour before being acidified with hydrochloric acid (2M) and diluted with water. The
resulting precipitate was isolated by ﬁlratioﬁ, washed with water and dried in vacuo. The title
compound was obtained as a colourless solid (88 mg, 50%)."H NMR & (dg-DMSO): 5.18 (4H,
s); 6.88 (11, s); 7.30-7.50 (12H, my); 8.17 (2H, s); 8.79 (1H, s); 10.79 (1H, s); 10.93 (LH, br
s); "/ (LCMS; ESI+) 498 (MH™).

The requisite starting material was prepared according to Example H (route 7).

EXAMPLE T:

By analogous methods to those described above the following compounds, Example numbers

T, to Tao, were also made.

Compound Ty was prepared by Route 1b (multi-parallel synthesis), as follows. To the
appropriate acis (6.0 mmol) in dichloromethane (25 mls) was added 1 drop of
dimethylformaniide and the mixture stirred at room temperature under argon..Thc oxalyl -
chloride (0.867 mls) was added to the acid_é'nd stirred at room temperature for 2 hrs. The
solvent was removed in Genevac DD4 , and resulting residue azeotroped with
dichloromethane (3 x 10 mls), then dried high vacuum for Zhrs. The resulting acid chloride

was then dissolved in THF (30 mls) and 5mls of the solution was added to one of the sct of
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TH NMR d (d6-DMSO):
5.36 (4H, s); 7.00 (1H,
m); 7.44 (2H, d); 7.55-
7.64 (2H, m); 7.77 (4H,
m); 7.93 (2H, d); 8.43

(1H, d); 8.49 (1H, m);

9.43 (1H, s); 11.17 (1H,

W e

PCT/GBO2/03745

Ut

TH NMR d (d6-DMSO):
3.90 (3H, s); 5.24 (4H,
s); 6.97 (1H, m); 7.39
(6H, m); 7.50 (2H, m);
7.60 (2H, m); 9.02 (1H,
s); 9.52 (1H, s); 11.54
(TH, br s).

1TH NMR d (d6-DMSO):
5.24 (4H, s); 6.96 (1H,
m); 7.39 (6H, m); ‘
7.51(2H, m); 7.62 (2H,
m); 8.98 (1H, s);'9.48
(1H, 8); 11.44 (1H, br s).

TH NMR d (d6-DMSQ):
15.34 (4H, s); 7.00 (1H,
§); 7.57 (2H, m); 7.75
(4H, m); 7.91 (2H, d);
19.00 (1H, s); 9.52 (1H,
s); 11.53 (1M, s); 13.43,
(TH br s).

TH NMR d (d6-DMSO);
2.29 (3H, s); 2.33 (3H,
8); 3.24 (m, 2H);- 4.21 .
(2H, t); 5.12 (2H, s);
6.80 (1H, m); 7.21 (4H,
m); 7.3 (1H, m); 7.40
(2H, m); 8.39 (1H, m);
8.45 (1H, m); 8.82 (1H,
5);9.38 (1H, s); 11.06
(1H, br s).
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18 J}, 1b 400
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A el
19 5 2a, | 428 | 426 | 8 (S00MHz, DMSO-dg) 1.28
N lc (6H, d), 3.07 (2H, 1), 4.26
T ) ,EN T‘LOH (2H, 1), 4.70 (1H, m), 6.71
H (1H, m), 7.12 (1H, m), 7.24
_ (2H, m), 7.30 (1H, m), 7.46
Ty (1H, m), 8.98 (1H, d), 9.48
s : (1H, d), 11.33 (11, s), 13.24
(1H, br s).
20 )‘o 1a 382
N::}ﬁ o \:Q

For Exdmp]c 7, the ester intermediate was prepared by route 1:

-
i

|

'H NMR § (d-DMSO): 3.90 (3H, 8); 5.34 (4H, s); 7.01 (1H, s); 7.43 (211, s); 7.58 (211, my);
5 7.74 (4H, m); 7.91 (2H, d); 9.02 (1H, s); 9.52 (1H, s); 11.57 (1H, brs).
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Oxalyl chloride (0.20ml, 2.35mM) was added t'0. 3-{2-(4-methyl thiazol-5-yl ) ethoxy}-5-nitro
‘benzoic acid (0.72g, 2mM) in dichloromethane (30m!) containing DMF (2 drops) under an
argon atmosphere at room temperature. After 3hrs the reaction mixture was concentrated in
vacuo and azeotroped with toluene to give an off-white solid. The acid chloride and 2-amino-
[1,3,4]-thiadiazole (0.19g, 1.9 mM) Were. dissolved in DCM (20ml) then DIPEA (0.96m), 5.6
mM) and DMAP (0.04g, 0.3 mM) added. After stirring overnight under argon the reaction
mixture was concentrated, purified on silica gel (50%to75%to100% EtOAc/iso-hexane) gave
a pale yellow solid which was triturated with MeOH to give 2-[3-{2-(4-methy} thiazol-5-yl )
ethoxy}-5-nitro] benzoylamino]-[1,3,4]-thiadiazole as a colourless solid (0.30g, 48%), "H
NMR & (dg-DMSQ): 2.37 (s, 3H), 3.26 (t, 2H), 4.35 (t, 2H), 7.89 (m, 1H), 8.09 (s, 1I), 8.47
(s, 1), 8.81 (s, 1H), 9.24 (s, 1H).

0
ﬁjj(\/O\@/kOH

oMo
DIAD (3.16ml, 16.1mM) was added to a stirred solution of methyl 3-nitro-5-hydroxy
bel‘lzoate (2.11g, 10.7mM), 4-(2-hydroxy ethyl)-5-methylthiazole (1.55ml, 12.8miV), and
triphenylphosphine (4.21g, 16.1 mM) in THF (50ml) under an argon zitmosphcre at room
temperature. After 1hr reaction mixture concentrated in vacuo, residue triturated with diethyl
ether to give a cblourless solid (triphenylphosphine oxide). Diethyl ether conc. to give a dark
brown gum, purification on silica gel (50% to 75% EtOAc/iso-hexane) gave the product
contaminated with reduced DIAD and Ln‘phenjflphosphine oxide (6.8g). The crude product
was dissolved/suspended in MeOH (80ml), 2M NaOH (Z(jml, 40 mM) added, heated at 65°C
for 4 hrs then cooled and conccntrategl. The residue was diluted with water (140ml)/ 2M
NaO[H (40ml), the precipitated triphenylphosphine oxide filtered, then acidified Wilh c. HCl to
pH1-2. The precipitate was filtered, washed with water, dried under high-vacuum to givé 3-
{2-(4-methyl thiazol-5-yl ) ethoxy}-5-nitro benzdic acid as a colourless solid (3.12g, 79%
over 2 steps); 'H NMR § (dg-DMSO): 2.39 (s, 3H), 3.23 (t, 2H), 4.35 (t,'ZI-I), 7.78 (s, 11D,
7.90 (m, 1H), 8.22 (s, LH), 8.93 (s, 1H).
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EXAMPLE W
2-(3-isupropoxy-5-dimethylaminomethyl)benzoyl aminothiazole
Route 21

~ /D)
S

|
(o]
BDIR

_

N~

I
5 A solution of 2-(3-isopropoxy-5-formyl)benzoyl aminothiazole (0.11g, 0.39mmol) in

dichloromethane was treated with dimethylamine (0.074ml of an approx. 5.6M solution in
eLhanb], 0.41mmol, 1.1 eq) and stirred under argon for 10 mins. To the solution was added
sodium Uis-acetoxy borohydride (0.11g, 0.53mmol, 1.4 eq), and the resulting mixture stirred
overnight at ambient temperature. Further reagents were then added (same quantilies as

10 Dbefore) and the mixture again stirred overnight at ambient tcmperaluré. The solution was
treated with saturated sodium bicarbonate solution (10ml) and stirred for 20 mins; it was then
extracted twice With dichloromethane, the organic extracts dried over magnesium sulfale and '
evaporated in vacuo to give the product as a colourless oil. This was dissolved in ethyl acctate
and the solution treated with an ethereal soluti611 of HCI (excess of 1M); the precipitate thus

15 formed was filtered under argon and washed with diethy! ether to give 2-(3-isopropoxy-5-
dimethylamjnomclhyl)benioy] anlinqthiazolc hydrochloride as a colourless solid (0.1g, 72%),
'"H NMR § (dg-DMS0): 1.31 (d, 6H), 2.7i (s, 6H), 4.26 (m, 2H), 4.76 (m, 1H), 7.29 (d, 1kD),
7.42 (m, 1H), 7.55 (d, 1H), 7.70 (s, 1H), 10.66 (bs, 1H).

20 The requisite starting material was prepared as follows:

- EXAMPLL X

2-(3-isopropoxy-5-formylbenzoyl aminothiazole

(Route 22):

S

P

™~ o N
I A

H Q
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The requisite 3-isopropoxy-5-acetoxymethyl benzoic acid was prepared as follows:

A solution of 3-isopropoxy-5-hydroxymethyl benzoic acid (0.77 g, 3.7mmol) in
dichloromethane (20ml) was cooled (ice-bath) and stirred under argon; pyridine (1.18ml,
14.6mmol, 4eq) was added followed dropwise by acetyl chloridg (0.55ml, 7.7 mmol, 2.1 eq).
The mixture was stirred for 5 mins, then allowed to warm to ambient temperature over 90
mins. Water (20ml) was added, the mixture stirred for 2 hrs, then allowed to stand overnight.
The organic layer was separated, the aqueous portion washed with dichloromethane, and the
dich]oromethane fractions combined and evaporated. The resulting pale yellow oil was
dissolved in ethyl acetate and the solution -washed with 0.05M aqueous I—lC]V (20ml); the
organic layer was separated, dried over magnesium sulfate and evaporated in vacuo to give the
produc.l as a pale yellow solid, "H NMR & (dg-DMSO): 1.25 (d, 6H), 2.06 (s, 3H), 4.65 (hept,
1H), 5.05 (s, 2H), 7.12 (s, 1H), 7.31 (d, 1H), 7.46 (s, 11).

The requisite 3-isopropoxy-5-hydroxymethyl benzoic acid starling material was prepared as

follows:

e

e}
™ OM

OH
Standard 2M NaOH/THF/MeOH cleavage of methyl 3-isopropoxy—5—hydroxymeﬂ1yl benzoate
(1.12g, 5.0 mM) gave the Litle compound as a colourless solid (0.98g, 94%); 'H NMR & (ds-

DMSO): 1.25 (d, 6H), 4.47 (s, 2H), 4.60 (m, 1H), 5.23 (bs, 1H), 7.06 (s, LH), 7.24 (s, LLD),
7.45 (s, LH).

The requisite methyl 3-isopropoxy-5-hydroxymethyl benzoate starting material was prepared

as follows:

\ro?io/
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filtered and concentrated to give a pale yellow oil which solidified on standing (6.0g, 97%);
MS (MU 253.

EXAMPLE Z
2-(3-isoprop0xy-5-f()rmvl)benzoyl’aminothiazole-S-carboxvlic acid
(Route 24) .

0 f "‘\ 0
TR D

H” S0

A solulion of 2-(3-isopropoxy-5-hydroxymethyl)benzoyl aminothiazole-5-carbox ylic acid
(0.42g, 1.25mmol) in tetrahydrofuran (50ml) was treated with Dess-Martin periodinanc
(DMP, 0.58g, 1.37mmol, 1.1 eq) and stirred at ambient temperature for 90 mins. The solvent
was removed in vacuo, and the residue treated with dichloromethane and filtered. The residue
was partitioned:between ethyl acetate and sat'd sodium bicarbonate solution containing
sodium thiosulfate solution (ca 7 eq of 2.1 M), and the resulting 2-phase mixture stirred
vigorously before being acidified to ca pH6. The title compound was isolated by f{illration as a
colourless solid, (0.145g, 35%), 'H NMR § (dg-DMSO): 1.32 (d, 6H), 4.79 (m, 1H), 7.62 (m,
1H), 7.92 (m, 1H), 8.13 (s, 1H), 8.18 (s, 1H), 10.03 (s, 1H).

The requisite 2-(3-isopropoxy-5-hydroxymethyl)benzoyl aminothiazole-5-carboxylic acid
starting malerial was prepared according to the procedure given in Route 2a and is

exemplified as Example Ilg;.

EXANMPLE AA

Z-{2-[3-isopropoxy-5-(3-methyl-but-1-enyl)]benzoyl aminothiazole-5-carboxylic acid}

{IRoule 25)

H

A solution of iso-butyl triphenyl phosphonium bromide (0.45g, 1.13mmol, 3.1 eq) in

tetrahydrofuran (20ml) was treated with potassium t-butoxide (1.1ml of IM in
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The requisite 2-(3-isopropoxy-5-carboxymethylene oxy) benzoyl aminothiazole was prepared

-83-

from 2-(3-isopropoxy-5-methoxycarbonylmethylene oxy) benzoyl aminothiazole by standard
esler hydrolysis (Route 2a); 'H NMR § (dg-DMSOY: 1.28 (d, 6H), 4.69 (m, 1H), 4.73 (s, 2H),
6.06 (aplt, 1H), 7.22 (s, 1H), 7.27 (ap d, 2H), 7.53 (ap d, 1H); m/z 337.31 (M+H)" 335.27 (M-

Hy

1 i i §
The requisile 2-(3-isopropoxy-5-methoxycarbonylmethylene oxy) benzoyl aminothiazole
starting material was prepared from '3—-isopropoky—S—(mcthoxycarbonyl)mcthoxybcnzoic acid
and 2-aminothiazole (48% isolated yield) by a standard acid chloride coupling (Route 1); 'H
NMR § (d-DMS0): 1.27 (d, 6H), 3.70 (s, 3H), 4.71 (m, 1H), 4.86 (s, 2E), 6.99 (1, LH), 7.23
(t, 1H), 7.26-7.27 (m, 2H), 12.53 (s, 1H), m/z 351.31 (M+1)", 349.28 (M-H)

~,
0\./\ (LOH

The requisite starting material was prepared from 3-isopropoxy-5-(methoxycarbonyl
methylene oxy) benzoic acid was prepared by monoesterification of 3-isopropoxy-5-
(carboxymethylene oxy) benzoic acid (78% isolated yield) using the conditions of Ram and
Charles, Tetrahedron 1997, 53 (21), pp.7335-7340: 'H NMR 8 (dg-DMSO):.1.25 (d, GF),
20 3.69 (s, 3H), 4.65 (m, 1H), 4.83 (s, 2H), 6.71 (ap t, 1H), 6.98 (s, 11), 7.0 (s, LH), 12.97 (bs,
1H); m/z 554.27 2M+NH4)", 267.26 (M-H)’
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The residue was partitioned between ethyl acetate (25ml) and saturated sodium bicarbonate
(25ml), and the ‘organic extract dried over MgSOa. Evapofation in vacuo afforded the title
compound as a brown solid (1.30g, 81%). |
'"H NMR § (dg-DMSO): 0.97 (d, 6H), 1.26 (d, 6H), 2.00 (m, 1H),.3.78 (d, 2F), 4.69 (in, L),
5.12 (s, 2H), 6.58 (t, 1H), 6.99 (dd, 1H), 7.1' (ap d, 2H), 7.73-7.78 (m, 2H), 10.24 (bs, 11);
m/z 34441 (M+H)*

=0

=

o

YOSV

0O

L

The requisite 2—(3-isobutyloxy-5-isopropyloxj) benzoyl amino-5-nitropyridine was’ prepared
according lo Route 1 (see Example 10 in Pyridine table); 'H NMR § (ds-DMSO0): 0.98 (d,
6H), 1.27 (d, 6H), 2.01 (m, 1H), 3.60 (d, 2H), 4.71 (m, 1H), 6.67 (ap t, 1K), 7.17 (ap d, 21),
8.39 (d, 1H), 8.63 (dd, 1F), 9.20 (d, 1H), 11.43 (bs, 1H); mV/z 374 (M+H)", 372 (M-H)".

LXAMPLE DD

2-[(3-isobutyloxy-5-isopropyloxy) benzoyl] amino -5-(N-methylsulfonyl)-carboxamido

pyridine

(Route 27)
, S
.8
i/ R LT Ve
N W
. H
Q

20

2-[(3-isobutyloxy-5-isopropyloxy) benzo'yl] aminopyridine-5-carboxylic acid (95mg,
0.255mmol) wa; stirred with EDC (,59mg,-‘0.306mm01), DMAP (37mg, 0.306mmol) and
methanesulfonamide (36mg, 0.378mmol) in DCM (3ml) under an inert atmosphere lor 16h.
The reaction mixture was diluted with further bCM (10ml) and extracted with water (2x5ml).
IM citric acid (5ml) and brine (5ml). Filtration through a PTFE, membrane and evaporation in
vacuo afforded the title compound as a colourless crystalline solid (90mg, 79%). "H NMR &
(d-DMSO0): 0.97 (d, 6H), 1.26 (d, 6H), 2.03 (m, 1H), 3.01 (s, 3H), 3.79 (d, 2F), 4.70 (m, 111),
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The requisite ethyl 2-{3-isopropyloxy-5-[1-methyl-1-(5-ethoxycarbonyl-thiazol-2-yl

aminocarbonyl)] ethoxy benzoyl) aminothiazole-5-carboxylate starting material was prepared
by a standard acid chloride method according.to Example A Route 1, starting from 3-

isopropyloxy-5-[(1-methyl-1-carboxy) ethoxy] benzoic acid.

OH

X
0 OH

The requisite 3-isopropyloxy-5-[(1-methyl-1-carboxy) ethoxy] benzoic acid.

starting material was prepared according to the procedure described by Corey el al, JACS 91

p4782 (1969), starting from methyl 3-isopropyloxy-5-hydroxy benzoate. The methyl ester

was hydrolysed under the reaction conditions, and the product was isolated by extraction into

aqueous sodium bicarbonate solution followed by acidification and extraction into ethyl

acetalc. The organic extracts were dried (MgSQOy), filtered and conceqlraled in vacuo to give

the crude prodﬁct as a pale yellow solid. Recrystallisation from hexane gave the litle

compound as a colourless solid; "H NMR & (dg-DMSO): 1.15 (d, 6H), 1.5 (s, 6H), 4.55 (hepl,

1), 6.55 (dd, 1H), 6.95 (in, 1H), 7.05 (m, LH), 13.0 (br s, 1H); m/z 283 M+H)*, -

281 (M-+H)".

EXAMPLE FEF:

By analogous methods to those described above the following pyridazine compounds,

Example numbers FF; to FFs, were also made.

Sl e,

1H NMR d (d6-DMSO):

# 3.95 (3H, s); 5.25 (4H,

Q\ o /\:FJH s); 6.95 (1H, 8); 7.4

a o SN (6H, m); 7.5 (2H, m);
O " _ ' 7.65 (2H,m); 8.25 (1H,

d); 8.6 (1H, d); 11.85

O ' . (1H, br s).
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5 By analogous methods to those described above the following compounds, Example numbers

GG to GG, were also made,

I

EXan eh Sl ceh

TH NMR d (d6-DMSQ):
5.22 (4H, s); 6.54 (1H,
d); 6.83 (1H, d); 7.27
(1H, d); 7.32-7.44 (GH,
m); 7.53 (2H, m); 7.63
(2H, m); 11.85 (1H, s);
12.86 (1H, br s).

TH NMR d (d6-DMSO):
3.75 (3H, s); 5.21 (4H,
8); 6.55 (1H, d); 6.86
(1H, m); 7.31 (1H, m);
7.38 (4H, m); 7.38 (2H,
m); 7.56 (1H, m); 7.59

- |(RH, m); 10.80 (1H, br

s).

la

331

4

la

33253

33051

Oy (300MHz, CDCl,)
1.02 (6H, d), 1.36 (GH,
d), 2.08 (1H, m), 2.30
(34, s), 3.75 (d, 21D,
4.60 (1H, hept), 6.66
(2H, m), 7.08 (2H, m),
9.85 (1H, br s).

(631

la

376.47

374.45

8y (300MIHz, DMSO-dg)
0.98 (GH, d), 1.27 (GH, d),
2.02 (1H, m), 3.80 (2L, d),
3.84 (3H, 5), 4.68 (114,
hept), 6.62 (114, 5), 7.12
(3H, m), 10.95 (1H, br 5),
13.65 (1H, br s).
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):
2.63 (3H, s); 5.24 (4H,
8); 6.96 (1H, s); 7.35-
7.45 (6H, m); 7.51 (2H,
m); 7.61 (2H,m); 12.84
(1H, br s).

1H NMR d (d6-DIMS0):
1.38 (3H, 1), 3.25 (2H,
q); 5.25 (4H, s); 6.97
(1H, s); 7.41 (6H,.m);
7.54 (2H, m); 7.64
(@H,my); 13.13 (1H, br
s).

. O_j i!
o o
L
R

7\

TH NMR d (d6-DMSQ):
1.32 (3H, t), 4.32 (2H,
q); 5.20 (4H, 5); 6.78
(1H, s); 7.39 (4H, m);
7.46 (2H, m); 7.53 (2H,
m); 7.64 (2H,m).

(621

!
&

1TH NMR d (d6-DMSO0):
4.20 (3H, s); 5.28 (41,
s); 6.98 (1H, 5); 7.42
(6H, m); 7.53 (2H, m);
7.62 (2H, m); 12.78
(1H, brs).

R
Qe

530,
532

1H NMR d (d6-DMSO0):
5.24 (4H, s); 6.96 (1H,
8); 7.37 (4H, m); 7.33
(2H, m); 7.53 (2H, m);
7.62 (2H, m).

A
I'4
/)\@
Q

o

oL
'y

1H NMR d (d6-DMSO):
5.25 (4H, s); 6.74 (1H,
m); 6.99 (1H, s); 7.23
(1H, m); 7.41 (4H, m);
7.49 (2H, m); 7.53 (2H,
m); 7.65 (2H, m); 7.97
(1H, 8); 13.20 (1H, br

3).




WO 03/015774

1m).

<)

PCTIGBU2/03745

R e ([
MR d (d6-D

)
5.21 (4H, s); 6.98 (1H,
m); 7.34-7.40 (BH, m);
7.50 (2H, m); 7.59 (2H,

398

"H NMR § (dg-DMSO):
1.0 (d, 6H), 2.0 (hept,
1H), 2.35 (s, 3H), 3.8 (d,
2H), 5.2 (s, 2H), 6.85 (d,
1H), 7.15-7.25 (i, 3H),
7.30 (d, 1H), 7.4 (2H, m),
9.2 (s, 1H), 11.6 (br s,
1H).

15

402

"H NMR § (dg-DMSO):
1.0 (d, 6H), 2.0 (hept,
1H), 3.8 (d, 2D, 5.2 (s,
217), 6.85 (s, 1H), 7.2-7.3
(m, 2H), 7.35 (s, 1H), 7.4
(m, 2H), 7.6 (t, 1H), 9.2
(s, 1HD), 13.0 (br s, 1H).

16

350

17

322

"H NMR § (d;-DMSO):
1.3 (d, 12H), 4.7 (hept,
2H), 6.65 (s, L), 7.25 (s,
2H), 9.2 (s, 1H), 12.95 (br
s, 1H).

18

'H NMR § (d-DMSO):
2.34 (s, 3H), 3.23 (t, 21,
4.21 (t, 2H), 4.62 (d, 2H),
5.26 (d, 1H), 5.40 (d, 11D,
6.05 (m, 1H), 6.75 (s, 1),
7.31 (s, 2H), 8.83 (s, 1H),
9.20 (s, 1H), 12.48 (brs,

1H).
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26

b

405

27

24,
1c
(b)

388

386

- Oy (500MHz, DMSO-dg)

1.27 (GH, d), 4.73 (1 H, mi),
5.21 (2H, s), 6.82 (1H, ),
7.20-7.31 (3H, br m), 7.36-
7.47 (2H, brm), 7.58 (111, 1),
9.23 (1H, 5), 12.97 (1, br
5).

26

24,
ic
)

‘| 389

81 (SO0MHz, DMSO-ds)
1.28 (GH, d), 3.06 (2H, £,
427 (2H, 1), 4.72 (1H, w),
6.72 (1H, s), 7.12 (11, d),
7.26 (1H, s), 7.31 (2H, m),
7.48 (1H, m), 9.20 (1H, s).

29

2a,

(d).

434

Sy (300M Uz, DMSO-dg)
1.26 (GH, d), 3.07 (2H, ),
4.15 (2H, t), 4.70 (1H, m),
6.68 (1H, s), 7.11 (1H, d),
7.22 —7.34 (3H, br m), 7.47
(1H, m).

30

1b
HA
TU)

402
42

400

39

8y (300MHz, DMSO-dg)
1.27 (6H, d), 2.63 (311, 5),
4.70 (1H, hept), 5.20 (2H,
s), 6.82 (1H, ), 7.24 (34,
m), 7.39 (2H, m), 7.56 (11,
), 12.80 (1H, br s).

31

a

1b
(HA
)

404
40

402

37

SH (300MJ‘12, DI\’ISO*dg)

1.27 (6H, d), 2.63 (3H, s5),
3.06 (2H, 1), 4.25 (21, 1),
4.70 (1H, hept), 6.72 (1H,
5), 7.12 (1H, d), 7.28 (31,
m), 7.47 (1H, m), 12.77 (1H, |
br 5).

1b
(HA
V)

468
39

466

37

8y (300MHz, DMS0-dg)
2.63 (3H, 5), 523 (4H, 5),
6.97 (14, 5), 7.24 (4H, m),
7.43 (4H, m), 7.57 (2H, 1),
12.84 (1H, br s).
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d6-DMSO):
4.77 (2H, s); 5.25 (4H,
8); 6.94 (1H, m); 7.31
(1H, 8); 7.36-7.48 (6H,
m); 7.53 (2H, m); 7.63
(2H, m); 12.83 (1H, br
s) (+ 0.4 eq. iPr2NEY).

(2]

528,
530

1H NMR d (d6-DMSO):
2.63 (3H, m); 4.16 (2H,
m); 5.24 (4H, s); 6.99
(1H, s); 7.38-7.44 (7TH,
m); 7.52 (2H, m); 7.62
(2H, m); 9.06 (1H, br
8); 12.75 ('1H, br s).

1H NMR d (d6-DMSO):
2.57 (3H, m); 3.48 (2H,
m); 5.25 (4H, s); 6.95
(2H, m); 7.36-7.44 (61,
m); 7.53 (2H, m); 7.62
(2H, m); 7.83.(1H, m);
12.60 (1H, br s).

2a

*rkkk

497,
499

Co2

1H NMR d (d6-DMSO):
3.64 (2H, s); 5.26 (4H,
§); 6.95 (1H, s); 7.04
(1H, s); 7.37-7.46 (6H,
m); 7.54 (2H, m); 7.63
(2H, m); 12.40 (1H, br
s); 12.68 (1H, br s)
(.HCD.

2a

dhkkk

459,
415
(-
co2

TH NMR d (d6-DMSQ):
5.15 (4H, s); 6.9 (1H,
§); 7.2-7.5 (12H, m);
8.1 (1H, s).

1H NMR d (d6-DMSO):
(iPr2NEt salt) 1.24
(16H, m); 3.12 (2H, m);
3.80 (2, m); 5.24 (4H,
8); 6.93 (1H, m); 7.36-
7.45 (7H, m); 7.51 (2H,
m); 7.61 (2H, m);

12.56 (1H, br s).
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16 6 - [1H NMR d (d6-DMSO);
‘ 2.68 (3H, s); 3.81 (1H,
’7’\}—{.1 s); 5.15 (2H, s); 6.38
(1H, 5); 6.87 (1H, s8);

7.00 (1H, s); 7.37 (2H,
Ef . m); 7.49 (1H, m); 7.58
(1H, m); 8.10 (1H, s);
8.21 (1H, s).

17 5 TH NMR d (d6-DMS0):
. . 1.32 (6H, d); 4.88 (1H,
S ‘qj’\}‘ﬁ., m): 7.87 (1H, s); 8.05
¥ (1M, s); 8.14 (1H, 5);
' 8.45 (1H, s).

18 - 16 400, [TH NMR d (d6-DMSO):
Gi 402 [1.22 (6H, d); 4.36 (2H,

S o o (-~ |m); 4.58 (1H, m); 6.24
i A~ : CO2|(1H, s); 6.47 (1H, m);
: ) |6.84 (2H, m); 7.26 (3H,

Y o |m); 7.37 (2H, m): 7.45

(1H, m); 7.76 (1H, br
‘ 5). '
19 16 1H NMR d (d6-DMSO):
©\ 1.21 (8H, d); 4.28 (211,
o T\ P m); 4.55 (1H, m); 6.26
N ,;JQ‘& A

(1H, s); 6.4 I m)

(1

6.89 (1H,
m) 26-
7.74 (1H,

] | 6.83 (1H, s),
T $); 7.20 (1H,
7.37 (4H, m);
: br s).
20 . 6 367 [1H NMR d (d6-DMSO):
) | (- |1.23 (BH, d): 4.38 (2H,
mj\ JL}{ CO2|s); 4.60 (1H, m); 6.33
””'QJLNH " ) (1H, m); 6.89 (2H, m);
Y 7.47 (1H, dd); 7.89
(1H, d); 8.10 (1H, s);
8.51 (1M, dd); 8.63

(1H, d).
21 6 396 [1H NMR d (d6-DMSO):
| , (- [1.21(6H, d); 3.81 (3H,
@ﬁ CO2|s); 4.24 (2H, m); 4.55
o~ IO~ ) |(1H, m); 6.26 (2H, m);
L) w e 6.84 (3H, m); 6.97 (1H,

o\r m); 7.20 (2H, m).
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“1TH NMR d (

d6-DMSQ):
2.32 (3H, s); 2.37 (3H,
8); 3.24 (2H, 1); 4.22
(2H, 1); 5.13 (2H, s);
6.80 (1H, m); 7.19 (3H,
m); 7.29 (1H, s); 7.37-~
7.45 (3H, m); 9.06 (1H,

N
<o}

5); 12.48 (1H, br s).

1H NMR d (d6-DMSQ):
1.28 (3H, 1); 2.32 (3H,
s); 2.37 (3H, s5); 3.24
(2H, t); 4.14-4.29 (41,
m); 5.13 (2H, s); 6.84
(1H, m); 7.21 (4H, m);
7.29 (1H, s);7.38 (2H,
m); 8.20 (1H, s); 8.81
(1H, 8). 1

30

2a (1)

"HNMR d (d¢-DMSO):
1.26 (d, 6H), 4.69 (m,
1H), 5.14 (s, 2H), 6.75 (s,
1H), 7.26-7.48 (in, 7H),
8.01 (s, 1H).

I‘) o

2a
(1b)

391

"H NMR d (dg-DMSO):;
1.0 (d, 12H), 2.0 (mn, 2D),
3.8 (d, 4H), 6.75 (s, LH),
7.25 (d, 2H), 8.15 (s, 1H).

32

"H NMR & (dg-DMSO):
1.26 (d, 6H), 4.69 (m,
1H), 5.1G (s, 2F0), 6.74 (s,
1H), 7.26 (d, 1H), 7.31-
7.47 (m, TH), 8.54 (d,
1H), 12.47 (bs, 11).

2a (1)

"H NMR § (dg-DMSO);
1.26 (d, GH), 2.38 (s, 31,
4.69 (m, 1H), 5.18 (s, 2H),
6.31 (s, 1H), 6.76 (s, 1),
7.30 (s, 117), 7.35 (s; 1H),
8.00 (s, 1H).
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2.64 (s, 3H), 5.17 (s, 4H),
6.93 (s, 1H), 7.29-7.45
(m, 7H), 7.53 (s, 1H), 8.13
(m, 13).

"H NMR & (dg-DMSO):
2.64 (s, 3H), 5.14 (s, 4H),
6.90 (s, 1H), 7.26 (d, 1H),
7.31-7.47 (m, TH), 7.49
(m, 1H), 7.55 (d, 1H),
12.56 (bs, 1H).

41

1b

349

4.

2a (1)

'H NMR & (d¢-DMSO):
5.22 (s, 4H), 6.96 (s, 1H),
7.20-7.29 (m, 410, 7.37-
7.44 (m, 4H), 7.55 (m,
2H), 8.12 (s, 1H).

[2a (1)

"H NMR § (dg-DMSO):
5.21 (s, 4H), 6.93 (s, 110,
7.19-7.29 (m, 411), 7.38-
7.46 (m, 4F), 7.56 (in,

2H), 8.03 (s, 1H).

44

2a (1)

'H NMR § (dg-DMSO):
2.38 (s, 3H), 3.25 (t, 21D,
4.24 (1, 2H), 4.65 (d, 21),
5.27 (d, 1H), 5.42 (d, LH),
6.05 (m, LH), 6.78 (s, 1H),
7.32 (s, 2H), 8.15 (s, LH),
8.90 (s, 1H), 12.94 (brs,
1H).

Za (1)

'H NMR § (ds-DMSO):
2.32 (s, 3H), 2.34 (s, 3H),
3.22 (1, 2H), 4.21 (t, 21),
5.13 (s, 2H), 6.82 (s, 110),
7.16-7.25 (m, 3H), 7.30
(1H, s), 7.39 (1X1, m), 7.98
(s, 1H), 8.81 (s, 110).
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@(@

(d, 6H), 1.98 — 2.05 (m, 1H),
3.81 (d, 2H), 5.20 (s, 2H), 6.81
(s, 1), 7.0-7.1 (m, 2F), 7.35
(s, 1H), 7.38-7.45 (m, 2H), 7.58
(1, 1H), 8.03 (s, 111), 12.90 (br
s, 1H).

35

2a

441

'H NMR § (d;-DMSO): 0.98
(d, 6H), 1.98-2,05 (m, 11),
2.36 (s, 3H), 3.81 (d, 2H), 5.17
(s, 2H), 6.81 7.17-7.23 (m, 310),
7.32 (s, 1H), 7.40 (ap d, 21H),
8.01 (s, 1H)

36

2a

'H NMR & (dg-DMSO): 1.27
(d, 6H), 4.71 (scpt, 1H), 5.16
(d, 2H), 6.78 (d, 1H), 7.25-7.51
(m, 7TH), 8.12 (s, 1H), 12.98
(bs, 1I0)

57

28

434

432

"H NMR & (de-DMSO): 0.98
(d, 6H), 1.98-2.05 (m, 1),
3.81 (d, 2H), 5.26 (s, 2H), 6.83
(ap t, 1H), 7.30 (s, 1H), 7.39 (s,
1H), 7.79 (s, 1H), 8.12 (s, 111),
9.1 (s, 1H).

58

116

335

1b

293

60

'H NMR § (de-DMSO): 1.29
(d, 6H), 4.74 (sept, 1H), 5.22
(s, 2H), 6.79 (1, 1H), 7.19-7.32
(m, 4H), 7.37 (1, 1H), 7.43 (m,
1H), 7.56 (m, 21), 12.61 (bs,
1H)

61

2a

'H NMR & (dﬁ-DMSO) 1.26 (d,
GH), 4.64-4.76 (in, 1), 5.20 (s,
2H), 6.78 (s, 1H), 7.18-7.34 (m,
3H), 7.36-7.46 (m, ZH), 7.50-
7.60 (m, 1H), 7.98 (s, 1H)
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(d, 6H), 1.3-1.4 (m, 2H), 1.42-
1.62 (m, 4H), 1.65-1.82 (m,
2H), 3.9 (d, 2H), 4.62-4.78 (m, |
1H), 6.68 (s, 1H), 7.22 (s, 21),
8.12 (s, 1H).

72

73

2a

381

379

'H NMR § (d-DMSO): 1.25
(d, 6H), 3.3 (s, 3H), 3.7 (t, 2H),
4.15 (1, 2H), 4.6-4.8 (hept, 111),
6.75 (t, 1H), 7.25 (d, 2H), 8.15
(s, 1H), 13.0 (bs, 2H).

2a

379

371

'"H NMR § (dg-DMSO): 3.85
(s, 3H), 5.25 (s, 2H) 6.9 (m,
1H) 7.2-7.35 (m, 3H), 7.4-7.5

J(m, 2H), 7.6-7.7 (tof d, 1H),

8.15 (s, 1H), 13.0 (bs, 2H).

74

75
\L/?ﬂﬂis
H
o

401

'"HLNMR § (dg-DMSO): 0.9 (1,
3H), 1.2-1.3 (d, 3H +d, 6H)
1.5-1.75 (m, 2H) 4.45 (hex,
1H), 4.75 (hept, 110), 6.7 (L,
1H), 7.2 (d, 2H), 8.15 (s, 1H),
13.0 (bs, 2H).

22

'H NMR § (dg-DMSO): 1.31
(d, GH), 4,82 (m, 1H), 7.26 (d,
1H), 7.56 (d, 111), 7.59 (s, 11D),

17.94 (d, 1H), 8.15 (s, I H),
11000 (s, 1H), 12.77 (bs, 1H).

76

OH

2a

'"H NMR § (d-DMS0):0.97 (d,
3H), 1.26 (s, 6H), 1.72 (1, 21),
3.85-4.20 (in, 2L1), 4.56-4.83
(m,1H), 6.69 (s,113), 7.00 (s,
1H), 7.26 (s,1H), 8.11 (s, 1H)

77

‘Za

359

" NMR § (dg-DMS0):1.30 (d,
6H), 3.30 (s, 1), 4.74 (m, 1H),
4.88 (s, 2H), 6.80 (s, 1), 7.31
app d, 2H), 8.15 (s, 114),.10.0]
(bs, 1H) :

78

2a

407

405

"H NMR § (dg-DMSO):
0.91(t,GH), 1.29 (d,6H), 1.37-
1.53 (m, 4H), 1.56-1.70
(m,1H), 3.30 (d; 2H), 4.73 (m,
1H) 6.72 (s, 1H), 7.26 (app d,
2H), 8,14 (s, 1H), 13.00 (bs,

1H)
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N .
~° N (m, 2H), 0.89 (m, 21), 1.32 (d,
- GH), 2.66 (m, 1H), 4.21 (m,
y 2H), 4.75 (m, 1H), 7.26 (d,
A : 1}, 7.42 (s, 1H), 7.55 (d, 1K), |
7.68 (s, 1H), 7.76 (5, 1H), 9.53
(bs, 2H).

(See (d, 6H), 3.70 (s, 3H), 4.71 (m,

: Ex 26) 1H), 4.86 (s, 2H), 6.99 (1, 1H),
»Q , 7.23 (t, 1H), 7.26-7.27 (n, 2H),
o 12.53 (s, 1H)

38 ' ~ C,j‘* 3 1 351 [349 |'H NMR & (dg-DMSO): 1.27
l/ N N

89 . N 24 "H NMR 8 (dg-DMSO): 1.32
~° " > ‘ (d, GH), 4.79 (m, 1), 7.62 (m,
H oH 1H), 7.92 (m, 1H), 8.13 (s, LH),
. - B.18 (s, LE), 10.03 (s, LE).

S0 Y e oany 126|419 1417 ['"HNMR § (d-DMSO): 1.28

@*,‘* ‘ |(d, 6H), 2.18 (s, 3H), 2.24 (in,
g 2H), 2.32 (n, 2H), 3.44 (ap L,

o 4H), 4.65 (m, 1H), 4.85 (s, 2L0),

6.68 (ap t, 1H), 7.19 (m, 1),

7.24 (ap d, 2H), 7.55 (ap d,

1), 12.45 (bs, JH)

91 ~ T 25 ' "H NMR & (dg-DMSO): 1.0
Y
||)\}_§H . .

(d, GHI), 1.29 (d, 6H), 2.81 (m,
1H), 4.72 (m, 1), 6.53 (dd,
= 1H), 6.29 (d, LH), 6.97 (s, LH),
Z FORM 4 1.50 (s, 1I0), 7.53 (s, 1H), 8.11
. (s, 1H), 8.18 (s, 1H).

1 "H NMR'§ (dg-DMSO): 1.29

' 0 N 0
fo) l’-\>—‘( . . g

N @/‘Kg*s o (d, 9HD, 4.28 (g, 2H), 4.53 (d,
HO

92

2H), 4.71 (m, 1H), 5.26 (, 1H
(-OH)), 7.10 (s, LH), 7.53 (s,
1H), 7.60 (s, 1H), 8.20 (s, 1H),
13.01 (bs, 111).

] S
N 1 , HNMR § (d-DMSO): 1.34
YOS LNjQ‘(C’,u\ (d, 3H), 1.39 (m, 6H), 4.30 (g,
H

2H), 4.84 (m, 1U), 7.58 (s, LH),
. : : 7.97 (s, LH), 8.17 (s, 11), 8.26
(s, LH), 10.09 (s, 1H).

93

94 o

la 307
/0 ) N
@){g /s\; .
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511 (30

-(1H, m), 6.88 (1H, s), 7.02

N\

PCT/GBO2A3ITAS

(6H, d), 1.26 (3H, 1), 1.35
(6H, d), 2.08 (1H, m), 3.60
(2H, q), 3.74 (d, 2H), 4.47
(2H, s), 4.58 (1H, hept), 6.64

(1H, m).

104.

411
A2

409

A8

Oy (300MHz, DMSO-dg) 0.98
(611, d), 1.27 (614, d), 2.02
(1H, m), 2.55 (31, 5), 3.80
(2H, d), 4.14 (211, s), 4.70
(1H, hept), 6:66 (1, s), 7.23
(3H, m), 12.62 (1H, brs).

la

427 -

39

425
38

" (6H, d), 1.36 (6H, d), 2.08

8y (300MHz, CDCl3) 1.02

(1H, m), 3.75 (24, d), 4.60
(1H, hept), 6.68 (111, m), 7.00
(2H1, m), 7.69 (1H, 5).

106

1b

| (HA

TU)

349

45

347
43

8y (300MHz, CDCly) 0.95
(6H, d), 1.25 (GH, d), 1.95-
2.05 (1H, m), 2.2 (35, s5), 3.65
(2H, d), 6.7 (I1H, m), .98
(1H, m), 7.02 (1H, m).

107

1b
(HA
TU)

403
39

401
37

311 (300MHz, DMSO-dg) 1.25
(6, d), 2.38 (3H, s), 3.05
(211, v), 4.6-4.8 (1H, m), 7.05
(1H, d), 7.10-7.12 (3H, w),
7.15, (1H, m), 7.42-7.45
(1H,m)

108

Ib
(HA
‘TU)

401
42

399
.39

5!-1 (3001\/“'12., CDC13) 1.25
(6H, d) 2.3.(3H, 5), 4.4-4.6
(1H, m) 5.05 (21, 8), 6.65
(1H, m), 6.85 (1H, 5), 7.0-7.15
(4H, m) 7.2-7.3 (1}, m), 7.38-
7.42 (1H, m).

109

1b

TU)

467

38

465
37

Sy (300MHz, DMSO-dg) 2.35
(3H,5), 5.2 (4H, 8), 6.95 (1H,
s), 7.2-7.3 (5H, m), 7.4-7.45
(4, m), 7.5-7.6 (211, m).

110

1b

TU)

467
37

465
38

Su (300MHz, CDClL) 1.9 (3H,
5), 4.95 (4H, 5), 6.4 (LH, s),
6.9-7.1 (6H, m), 7.15-7.25
(2H, m), 7.3-7.4 (21, m).
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-113-
g-. .’:'i ke A etz L firet : "%%m
,% ‘:rj'h et F{EEA L ‘ i3 | Bl i LY Az 11k LAl ,!. Rarb iy Ill':.-.""r”a L
119 21 | 495 Sy (300MHz, DMSO-dg) 1.25
T I 43 (GH, d), 3.3-3.65 (81, m), 4.2-
H 4.5 (2H, m), 4.7-4.8 (11, m),
SSYS 6.05 (2H, 5), 6.95 (1H, d),
0 AN 7.05 (1H, d), 7.25 (2H, m),
7,55 (21, m), 7.7 (1H, 5), 7.8
. (1H, s).
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