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9) Agentes antihipertensivos tales como, bloqueadores f3 (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 candesartÆn),. a antagonistas y agentes diurØticos (por 

ejemplo furosemida, benztiazida); 

10) Moduladores de hernostasis tales como, antitrombóticos, activadores 

de fibrinólisis y agentes. antiplaquetarios; antagonistas de trombina; 

inhibidores de factor Xe;. inhibidores de factor VITa); agentes 

antiplaquetÆrios (por ejemplo aspirina, clopidogrel); anticoagulantes 

(heparina y anÆlogos de bajo peso molecular, hirudina) y warfarina; 

y 

11) Agentes anti -infi amatorios, tales como medicamentos anti-

inflamatorios no esteroideo.s (por ejemplo aspirina) y agentes anti-

inflamatorios esteroideos (por ejemplo cortisona). 

De acuerdo con otro aspecto de la presente invención se proveen 

compuestos individuales producidos como productos finales, en los 

Ejemplos expuestos ma’s adelantey sales, solvatos y pro-fÆrmacos de los 

mismos. 

Un compuesto de la irrvnción, o una sal del mismo, puede 

prepararse por cualquier proceso conocido por ser aplicable a 1a 

preparación de tales compuestos o compuestos relacionados 

estructuralmente. Tales proces.O’s se ilustran por los siguientes esquernas 

representativos (Rutas 1 - 18)en los cuales grupos variables tienen 

cualquiera de los significados definidos por Formula (I) a menos que se 

indique lo contrario. Los grupos funcionales pueden protegerse y 

desprotegerse empleando mØtodos convencionales. Para ejemplos de 

grupos protectores tales como grupos protectores amino y Æcido carboxilico 

(asi como medios de formación"y desprotección eventual), vØase T.W. 

Greene and P.G.M. Wuts, ’Protective Groups in Organic SIntesis", Second 

Edition, John Wiley & Sons, New York, 1991. 

La condensación de un Æcido con una amina heterociclica (Ruta 1) se 
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usa en la preparación de compuestos de la invención o en la preparación de 

intermedios a los productos finales. Entonces pueden realizarse una a ma’s 

reacciones (tales como hidrólisis. de ester, Rutas 2a y 2b) sobre estos 

intermedios. La reacción formador,a de la amida (Ruta 1) se ileva mejor a 

cabo via ci cloruro de Æcido, la. cual se prepara usualmente utilizando 

cloruro de oxalilo. No obstante, pueden emplearse asimismo mØtodos 

alternativos para la formación delcioruro de Æcido (tal como trifenil fosfina 

ligada a resina con tetracloruro de carbono y diclorometano). 

Adicionalmente, pueden usarse inØtodos altemativos de formación 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 la 

manipulación adicional del compuesto con un enlace de amida en su lugar. 

Otras rutas prepa.rativas se resumen en las Rutas 19-29. Ejemplos de rutas 

1-29 se proveen en los ejemplos siguientes. Los reactivos y condiciones 

dados son Unicamente para ilusträción y, generalmente, pueden emplearse 

mØtodos alternativos. 

Rutal 

0 

R_J? 

(COC I-let-NH2 
0 

H CH2Cl2 THFIPy 

- (I) (ii) 

Otras reacciones formadoras deamida comprenden: 

Ia: Cloruro dc oxalilo en Ia presencia de un solvente a base 

adecuados; 

1 b: ReactivOs de acoplamiento tales como HATU o EDAC en Ia 

presencia de-un so1veite o base adecuados; y 

1 C: POC 1 3/Piridina, de acuerdo con Dirk T.S. Ru quers, Hans 

P.H.M. Adams, H. Coenraad Hemquer, Godefridus I. Tesser; 

Tetrahedron, 1995, 51(41), pÆginas 11235-11250. 
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Procesos para la sintesis de compuestos de Formula (I) se proveen 

como una caracterIstica ma’s de la invención. AsI, de acuerdo con un 

aspecto adicional de la invención se provee un proceso para la preparación 

de un compuesto de Formula (I) qu .comprende: 

(a) reacción de un compuesto de Formula (lila) con un compuesto de 

Formula (Ilib), 

Formula (lila) 

en donde X’ es un grupo saliente 

H2N’ 

Formula IIIb); o 

(b) para compuestos de Formula I) en donde R3 se sustituye con - 

(CH2)0.3COOH, desproteceiOn de un compuesto de Formula Illc), 
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0,3 

(A’)m (R2 

Formula (Ilic) 

en donde P’ es un grupo protector; 

(c) Para compuestos de Formula (I) en donde n es 1, 2, 3 ó 4, reacción 

de un compuesto de Formula (hId) con un compuesto de Formula 

Y�x,I 

Formula (hId) Formula (Ilie) 

en donde X’ y X" comprnden grupos que cuando se hacen 

reaccionarjuntos forman el grupo X; 

(d) Para un compuesto de Fórmiila (I) en donde n es 1, 2, 3 o 4 y X o X1 

es -SO-Z- o -S02-Z-, oxidacion del correspondiente compuesto de 

Formula (I) en donde X o. XI respectivamente es -S-Z-; 

(e) reaccióæ de un compuesto de Formula (lilt) con un compuesto de 

Formula 
(lug), 

(R’)m (R2) 

Formula (lilt) 

en donde X2 es un grupo saliente 

y, a partir de entonces, si es necesario: 

Formula IhIg); 0 

i) convertir un compuesto de Formula (I) en otro compuesto de 

Formula (I); 
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ii) retirar los grupos protectores; 

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

Las condiciones dØ reacción especIficas para las reacciones 

anteriores son como siguen: 

Proceso a) - como se describe ma’s arriba para Ruta 1); 

Proceso b) - como se describe ma’s arriba para Ruta 2); 

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

(i) Para formar un grupo cuando X es -O-Z-, X’ es un grupo de 

Formula HO-Z- y X" es un grupo saliente (alternativamente 

X’ es un grupo de Formula L2-Z- en donde L2 es un grupo 

saliente y X" es un grupo hidroxilo), compuestos de Formula 

(hId) y (Tile) se hacen reaccionar juntos en un solvente 

apropiado, tal como DMF o THF, con una base tal como 

hidruro de sodio o tth-t-butóxido de potasio, a una temperatura 

en el rango de 0 a 100°C, opcionalmente empleando catÆlisis 

de metal tal como pälâdio sobre carbono o yoduro cuproso; 

(ii) Para formar un grupo cuando X es N(R6)-Z-, X’ es un grupo 

de Formula H-(R6)N-Z- y X" es un grupo saliente 

(altemativamente X’ es un grupo de Formula L2-Z- en donde 

L2 es un grupo saliŁflte y X" es un grupo o Formula -N(R6)-

H), compuestos de F6rmula (hId) y (IhIe) se hacen reaccionar 

juntos en un solventà apropiado tal como THF, un alcohol o 

acetonitrilo, usando’ una agente reductor tal como ciano 

borohidruro de sodio o trisacetoxiborohidruro de sodio a 

temp eratura ambiente; 

(iii) Para formar un grupo cuando X es -SO2N(R6)-Z-, X’ es un 

grupo de Formula H-N(R6)-Z- en donde L2 es un grupo 

saliente y X" es un grupo sulfonilo activado tal como un grupo 

de Formula -S02-CI,’ compuestos de Formula (hId) 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 
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trietilamina o piridiiia.a temperatura ambiente; 

(iv) para fonnar un grupo cuando X es - N(R6)S02-Z-, X’ es un 

grupo sulfonilo. activado tal como un grupo de Formula Cl-

S02-Z- y X" es un grupo de Formula -N(R6)-L2 en donde L2es 

un grupo saliente, compuestos de Formula (hId) y (Tile) 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 piridina a temperatura ambiente; 

(v) para formar un grupo. cuando X es -C(0)N(R6)-Z-, X’ es un 

grupo de Formula H-N(R6)-Z-en donde L2 es un grupo saliente 

y X" es un grupo carbonilo activado tal como un grupo de 

Formula -C(0)-C1, compuestos de Formula (lId) y (Tile) se 

hacen reaccionar juntos en un solvente apropiado tal como 

THF o cloruro de’metileno, en la presencia de una base tal 

como trietilamina opiridina a temperatura ambiente; 

(vi) para formar un grupo cuando X es - N(R)C(0)-Z-, X’ es un 

grupo carbonilo activado tal como un grupo de Formula Cl-

C(0)-Z- y X" es un grupo de Formula -N(W)-L2 en donde L2 

es un grupo saliente,compuestos de Formula (hId) y (Tile) se 

hacen reaccionar juæs 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 grupô cuando X es -CH=CH-Z-, puede üsarse 

una reacción Wittag o una reacción Wadsworth-Bmmans 

Homer. Por ejemplo,.X’ termina en un grupo aldehIdo y Y-

X" es un derivado de fosfina de la Formula Y-CH-PPH3 que 

pueden hacerse reacciorar juntos en una base fuerte tal como 

hidruro de sodio o tert-butóxido de potasio, en tin solvente 

apropiado tal como .THF a una temperatura entre temperatura 

ambiente y 100°C. 

Proceso d) - la oxidaciOn de un compuesto de Formula (I) en donde X o X1 

es -S-Z- es bien conocida en el: arte, por ejemplo, reacción con Æcido 
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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) on donde X es 

Proceso e) - reacción de una Formula (Ilif) con un compuesto de Formula 

(Jug) puede ilevarse a cabo en un solvente polar, tal como DMF o un 

soivente no polar tal como THF con una base fuerte, tal como hidruro de 

sodio o tert-butóxido de potasio a una temperatura entre 0 y 100°C, de 

manera opcional usando catÆlisis d.e metal, tal como paladio sobre carbono 

o yoduro cuproso. 

Durante el proceso de preparación, puede ser conveniente usar un 

grupo protector para tin grupo funcional en W. Grupos protectores pueden 

retirarse por cualquier mØtodo conveniente como se describe en la iiteratura 

o conocido por ci quimico experto como apropiado para el retiro del grupo 

protector en cuestiOn, seleccionÆiidose dichos mØtodos de manera que ci 

retiro del grupo protector se efectiie con una alteración minima de los 

grupos en cualquier otra parte de 1Æmo1Øcula. 

Ejemplos especificos de gruos protectores se indican ma’s adelante 

por cuestiones de conveniencia, Łb lbs cuales "inferior" significa que ci 

grupo, al cual se aplica, tienº prŁferiblernente 1-4 Ætomos de carbono. Se 

entenderÆ que estos ejemplos no son exhaustivos. Alli donde, ma’s 

adelante, se dan ejempios especIficos de mØtodos para ci retiro de grupos 

protectores Østos son igualmente no exhaustivos. El uso de grupos 

protectores y mØtodos de desprotección no especIficamente mencionado se 

encuentra, lógicamente, dentro del Æmbito de la invenciOn. 

Un grupo protector carbbxi puede ser ci residuo de un alcohol 

alifÆtico o aralifÆtico formador de ester o de un silanol formador de ester 

(conteniendo dicho alcohol o siianol preferiblemente 1-20 Ætomos de 

carbono). Ejemplos de grupos prdtectores carboxi comprenden grupos (1-

12C)aiquilo de cadena recta o ramificada (por ejemplo isopropilo, t-butllo); 

grupos aiquilo inferior alcoxi inferior (por ejemplo metoximetilo, 

etoximetilo, isobutoximetilo; grupos aiquilo inferior aciloxi alifÆtico 

inferior, (por ejemplo acetoximetilo, propioniloximetilo, butiriloximetilo, 
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pivaloiloximetilo); grupos aiquilo inferior alcoxicarboniloxi inferior (por 

ej empi o 1 -metoxicarboniloxietilo, 1 -etoxicarboniloxietilo); grupos aiquilo 

inferior arilo (por ejemplo -metoxibencilo, Q-nitrobencilo, p-nitrobencilo, 

benzhidrilo y ftalidilo); grupos tri(alquilo inferior)sililo (por ejemplo 

trimetilsililo y -butildimeti1siiilo); grupos aiquilo inferior tri(alquilo 

inferior)sililo (por ejemplo trimetilsililetilo); y grupos (2-6C)alquenilo (por 

ejemplo alilo y viniletilo). 

MØtodos particularmente apropiados para el retiro de grupos 

protectores carboxilo comprenden por ejemplo hidrólisis catalizada por 

Æcido, metal o enzimÆticamente. 

Ejemplos de grupos protectores hidroxi comprenden grupos 

aiquenilo inferior (por ejemplo alilo); grupos alcanoilo inferior (por 

ejemplo acetilo); grupos alooxicarbonilo inferior (por ejemplo t-

butoxicarbonilo); grupos aiqueniloxicarbonilo inferior (J)or ejemplo 

aliloxicarbonili); grupos alcoxioarbon.ilo inferior arilo (por ejemplo. 

benzoiloxicarbonilo, p-metoxibenciloxicarbonilo, 2-

nitrobenciloxicarbonilo, j-nitrobenciloxicarbonil); grupos 

trialquilo/arilsililo inferior (por ejemplo trimetilsililo, -butildimeti1si1.ilo, t-

butildifenilsililo); grupos alquild inferior arilo (por ejemplo bencilo); y 

grupos aiquilo inferior triarilo (pot ejemplo trifenilmetilo). 

Ejemplos de grupos protectores amino comprenden formilo, grupos 

araiquilo (por ejemplo bencilo y bencilo sustituido, por ejemplo p-

metoxibencilo, nitrobencilo y 2,4-di6toxibencilo, y trifenilmetilo); grupos 

di-p-anisilmetilo y furilmetilo; grupos alcoxicarbonilo inferior (por ejemplo 

t.butoxiearboni1o); aiqueniloxicarbonilo inferior (por ejemplo 

aliloxicarbonilo); grupos alcôxicarbonilo inferior (por ejemplo 

benciloxicarbonilo, -metoxibenci1oxicarbonilo, -nitrobenci1oxicarbonilo, 

-nitrobenci1oxicarbonilo; trialqUilsililo (por ejemplo trimetilsililo y - 

butildimetilsililo); grupos aiquilideno (por ejemplo metilideno); 

bencilideno y bencilideno sustitidp. 

MØtodos apropiados para el retiro de grupos protectores hidroxi y 

amino comprenden, por ejemplo; hidrólisis catalizada por Æcido, base, 
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metal o enzimÆticamente, o fotôlIticamente para grupos tales como g-

nitrobenciloxicarbonilo, o con jones de fluoruro para grupos silo. 

Ejemplos de grupos protectores para grupos amida comprenden 

aralcoximetilo (por ejemplo benciloximetilo y benciloximetilo sustituido); 

alcoximetilo (por ejemplo metoximetilo y trimetilsililetoximetilo); tn 

al quilo/arilsililo (por ej emplo : trimetil sililo, t-butildimetilsililo, - 

butildifenilsililo); tri aiquil/arilsililoximetilo (por ejemplo - 

butildimetilsililoximetilo, -buti1difenilsi1iloximetilo); 4-alcoxifenilo (por 

ej empi o 4-metoxifenilo); 2,4-di(alcoxi)fenilo (por ejemplo 2,4-. 

dimetoxifenilo); 4-alcoxibencilo (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 pueden introducirse en el grupo amida 

haciendo reaccionar el Ultimo grupo con el cloruro de aralcoximetilo 

apropiado, y retirarse por hidrogeæación catalitica. Grupos alcoximetilo, tn 

aiquilo/arilsililo y tri aiquil/sililoxirnetilo pueden introducirse haciendo 

reaccionar la amida con el cloruro apropiado y retirando con Æcido; o en el 

caso de los grupos que contienen sililo, jones de fluoruro. Los grupos 

alcoxifenilo y a! coxibencilo se introducen convenientemente por arilación 

o alquilacion con unhalogenuro. apropiado y se retiran por oxidación con 

nitrato de amonio cØrico. FirialiæŁnte los grupos alqu-1-enilo pueden 

introducirse haciendo reaccionar la amida con el aldehIdo apropiado y 

retirarse con Æcido. 

Los siguientes ejemplos son: con fines de ilustración y no pretenden 

limitar el alcance de esta soilcitud.. Cada compuesto ejemplificado 

representa un aspecto particular independiente de la invención. En los 

siguientes Ejemplos no limitantes,::a menos que se indique lo contrario: 

(i) las evaporaciones s& ijevaron a cabo por evaporación rotatoria 

in vacuo y procedimientos de desarrollo se realizaron despuØs del retiro de 

sólidos residuales como agentes de secamiento por filtracion; 

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

en el rango de 18-25°C y bajo üna atmósfera de un gas inerte tal como 
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argon o nitrógeno; 

(iii) los rendimientos se dan con fines de ilustración i’inicamente y 

no son necesariamente el mÆximo alcanzable; 

(iv) las estructuras de los productos finales de la Formula (I) se 

confirmaron por resonancia naagnØtica nuclear (generalmente de protones) 

(NMR) y tØcnicas espectrales de masa; los valores de cambio qulmico con 

resonancia magnØtica de protones se midieron en la escala delta y los 

mültiplos pico se muestran 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 evaluó por cromatografia de capa delgada 

(TLC), cromatografia liquida de alto rendimiento (HPLC), infra-rojo (IR) o 

anÆlisisNMR; 

(vi) la cromatografia se llevó a cabo en silice (Merck Silica gel 60, 

0.040 - 0.063 mm, 230 - 400 malla); y 

(vi) los cartuchos Biotage se refieren a cartuchos de sIlice pre-

empacados (de 40g hasta 400g), ,eluidos usando una bomba biotage y 

sisterna colector de fracciones; Biotage UK Ltd, Hertford, Herts, UK. 

Abreviaturas 

ADDP azodicabonil)dipiperidina; 

DCM di ci orometano; 

DEAD dietildiazocarboxilato; 

DIAD di-i-propil azodicarboxilato; 

DIPEA di-isopropietilamina 

DMSO sulfOxidode dimetilo; 

DMF dimetilformamida; 

DtAD di-tbutilazodicarboxilato; 

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

clorhidrato; 
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HATU 0-(7-azabenzotriazo- 1 -il)-N,N,N’ ,N’ - 

tetrametiluronio hexafluorofosfato; 

LCMS cromatografia liquida / espectroscopia de masa; 

MP�LC cromatografia liquida de presión media; 

RT temper atura ambiente; y 

THF tetrahidofurano. 

MØtodos aen6ricos para la alguilación de Østeres de mono- y di-hidroxi. 

benzoato: 

Los siguientes mØtodos genØricos de alquilación se mencionan en los 

Ejemplos que siguen. 

0 

RO 
ALK 

R20 

MØtodo GenØrico A - sintesis de ’diØteres simØtricos (Ri = R2) 

Compuesto (a) 

Metil 3,5-dihidroxibenzoato (74.1g, 0A4M) se disolvió en 

dimetilformamida (400m1), se agregó carbonato de potasio (152g, 1.1 OM), 

se agitó durante 15minutos, iueg(os.e adicionó 2-clorobencilcioruro (117m1, 

0.92M) y se calentó a 100°C baja una atmósfera de argon. DespuØs de 3 

horas la mezcla de reacción se enfrió a temperatura ambiente, se concentró 

in vàcuo, se diluyó con agua (800m1), se extrajo con acetato de etilo 

(2x600m1). Los extractos orgÆnicos se lavaron con saimuera (300m1), se 

secaron MgSO4), se filtraron, Se. concentraron in vacuo para producir un 

aceite marrón el cual se trituró con Øter dietflico / isohexano para producir 

compuesto (a) como un sólido blancuzco (195g, 100%); ’H ntnr (d6-
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DMSO, valores 6): 3.81 (3H, s); 5.18 (4H, s); 6.98 (1H, rn); 7.16 (1H, d); 

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

MØtodo GenØricoB - sIntesis de d.iØteres asimØtricos (Ri = R2) 

y0 

Ome 

0 

Compuesto (b) 

Metil 3,5-dihidroxibenzoato (16.8g, 0.lmol) se disolvió en 

dimetilformamida (180m1), se agregó carbonato de potasio pulverizado 

(27.6 g, 0.2mol), seguido por 2-yodopropano (lOmi, 0.1mol), y la 

suspension resultànte se agitó durante la noche a temperatura ainbiente bajo 

una atmósfera de argon. La mezcla de reacción sediluyó con agua (11) y 

se extrajo con Øter dietifico (2x200m1). Los extractos orgÆnicos se lavaron 

secuencialmente con agua y salmuera, se secaron (MgSO4), se filtraron y se 

concentraron in vacuo para prodjcfr un aceite dorado amarillo el cual Se 

trituró con tolueno y se filtró  para retirar el material inicial Øter sin 

reaccionar. El filtrado se concentrO in vacuo y el residuo se cromatograflo 

(cartuchos Biotage 2x90 g, eluyendo con isohexano que contenla acetatb de 

etilo (10% v/v aumentando a 15% v/v) para producir metil 3-hidroxi 5-

isopropiloxi benzoato como un sólido incoloro (5.3g, 25%); 1H nmr (d6-

DMSO, valores ö): 1.2 (6H, d); 18 (3H, s); 4.6 (1H, hept); 6.55 (1H, m); 

6.85 (1H, m); 6.95 (1H, m); 9.8 (iii, s). 

Metil 3-hidroxi 5-isopropiloxi benzoato (1.5g, 7.2mmol) se disolvió en 

dimetilformamida (lOmi), se agregó carbonato de potasio (2.5g, 1 8mmol), 

seguido por 2-bromobutano (1.2 ml, 1 immol), y la suspensiOn resultante se 

agitó durante 7 horas a 80 °C bajo.. una atmósfera de argon. La rnezcla de 

reacción se enfrió  a temperatura ambiente, se diluyó con hexano / acetto de 

etilo (1:1 v/v) y se lavó secuenciâlmente con agua y salmuera, se secó 
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(MgSO4), se filtró y se concentró in vacuo para producir un aceite incoloro 

el cual se cromatografió (columna dc destello en sIlice (20g), eluyendo con 

isohexano que conteni a acetato de etilo (5 % v/v) para producir inetil 3 -(2-

buti.loxi) 5-isopropiloxi benzoato como un aceite incoloro (1.06g); ’H nmr 

(d6-DMSO, valores ö): 0.9 (311, t); 1.2 (3H, d + 6H, d); 1.6 (2b, m); 3.85 

(3H, s); 4.4 (111, hept); 4.55 (1H, hept); 6.7 (111, m); 7.0 (2H, m); m/z 267 

(M+H)+. 

MØtodo GenØrico C - smntesis de diØteres asirnØtricos (Ri =.R2): 

Compuesto. (c) 

Metil 3-hidroxi 5-isopropiloxi bnzoato (0.5g, 2.4mmoi) se disoivió en 

diclorometano (lOmi) y se enfrióa 0 °C agitando al mismo tiempo bajo una 

atmósfera de argon; la solución se trató secuencialmente con trifenil fosfina 

(con soporte polimØrico, 1.19g, 3 .6.mmoi), alcohol furfurIlico (0.23 ml, 2.7 

mmol) y di-t-butil azodicarboxilato (DtAD, 0.082g, 3.5 mmoi) se 

agregaron gota a gota en diclorometano (4m1), y la solución resultante se 

agitó durante 1.5 horas. La reacción se monitoreó por hplc y se agregaron 

reactivos adicionales hasta que se consumió ci fenol inicial - los reactivos 

totales fueron trifenil fosfma (con soporte polimØrico, 2.38g, 3 eq), alcohol 

furfurilico (0.53 ml, 2.5 eq) y DtAD (1.64g, 3 eq). La mezcla de reacción 

Se concentró in vacuo y se purificó  por cromatografia (columna de desteilo 

en ’lice, eluyendo con isohexano que contenla acetato de etilo (5 % v/v) 

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

aceite .incoloro, (0.225g); 1H nmr (d6-DMSO, valores ): 1.25 (611, d); 3.85 

(3H, s); 4.65 (1H, hept); 5.1 (211, s); 6.45 (1H, m); 6.6 (lH, m); 6.85 (111, 

m); 7.05 (1H, m); 7.15 (111, m) 7.75 (1H, m). 
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MØtodo GenØrico D - sIfltesis de. diØteres asimØtricos: 

QMe 

Compuesto (d) 

Di-i-propil azodicarboxilato (DIAD, 0.74m1, 3.7 mM) se agregó a metil (5-

isopropoxi-3-metanol)-benzoato (0.56g, 2.5 mM), trifenilfosfina (0.98g, 3.7 

mM) y 2-fluorofenol (0.24m1, 2.7 mM) en DCM (40m1) bajo argon, a 

temperatura ambiente. DespuØs de 10 minutos se concentraron, se 

purificaron en gel de sflice (10-15%EtOAc/iso-hexano) y produjeron el 

coinpuesto del tItulo como un acte amarillo pÆlido; que se solidificó bajo 

alto vaclo (0.71 g, 90%); ’H NMR ö (d6-DMSO); 1.26 (d, 6H), 3.82 (s, 

31-1), 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 mØtodos genOricos son para ilustración ünicamente; se 

apreciarÆ que condiciones que pueden utilizarse adicionalmente 

comprenden: uso de solventes alternativos (tales como acetona o 

tetrahi drofurano), estequiometrf as altemativas de reactivos, temperaturas 

alternativas de reacción y mØtodos alternativos de purificación.  

Todos los datos anailticos (NMR y/o MS) ftieron consistentes con las 

estructuras propuestas. 

EJEMPLO A 

Ruta 1: 2- [35-Di-(2-clorobenciloxi) benzoil)aminol -tiazol 
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Diisopropiletilamina (DIPEA, 0.34m1, 2.0mM) luego N,N-

dimetilaminopiridina (DMAP, 12mg, 0.1mM) se agregaron a una solución 

de 2-aminotiazol (0.10g, 1.0mM) y eloruro de Æcido 3,5-di-(2-

clorobenciloxi) benzoico (0.42g,. 1.0mM) en diclorometano (lOmi) bajo 

argon a tempertura ambiente. Luego de 80 minutos la mezela de reacción 

se filtró, se lavó con diciorometaio y se secó bajo alto vaclo para producir 

ci compuesto del tItulo como un sólido incoloro (0.20g, 41%); ’H NMR 

(d5-DMSO): 5.24 (4H, s); 6.93 (lii, s); 7.26 (1H, d); 7.36-7.43 (6H, m); 

7.50 (2U, rn); 7.55 (1H, d); 7.61 (2H, m); 12.60 (1H, br s). 

Condiciones alternativas que pueden usarse opcionalmente comprenden: 

uso de un solvente altemativo, tal como tetrahidrofurano; uso de piridina 

como solvente, con o sin la adición de DMAP o DIPEA; disolver el 

coinponente cloruro de Æcido en ci solvente de elección, y agregarle el 

componente amina. 

El material inicial requerido 46do. 3,5-di-(2-clorobenciloxi) benzoico, 

compuesto (c), se preparó como siuŁ: 

Metil 

1-1 

Compuesto (a) 

3,5-dihidroxibenzoato (74. 1g) 0.44M) se disolvió en 
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dimetilformamida (400m1), se agregó carbonato de potasio (152g, 1.1 OM), 

se agitó durante 15minutos, .luego se agregó 2-clorobencilcioruro (1 17m1, 

0.92M) y se calentó a 100°C bajo una atmósfera de argon. DespuØs de 3. 

horas la mezcla de reacción se enfrió a temperatura ambiente, se concentró 

in vacuo, se diluyó con agua (800m1), se extrajo con acetato de etilo 

(2x600m1). Los extractos orgÆnicos se lavaron con salmuera (300m1), se 

secaron 
(MgSO4), so 

filtraron, se concentraron in vacuo para producir un 

aceite rnarrón que se trituró con Øter dietIlico I isohexano para producir 

compuesto (a) como un sólido blancuzco (195g, 100%); ’H nmr (d6-DMSO, 

valores 6): 3.81 (3H, s); 5.18 (4H, s); 6.98 (1H, m); 7.16 (1H, d); 

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

Cl 

OH 

Cl 

Compuesto (b) 

2M hidróxido de sodio (700m1, 1.40M) se agregó a una solución de 

compuesto (a), metil 3,5-di-(2-clorobenciloxi) benzoato, (195g, 0.45M) en 

metanol (600m1)/ tetrahidrofurano (1 50rn1) y se agitó durante 6 horas a 

55°C. Los orgÆnicos se retiraron entonces in vacuo, se acidificaron a pH 3-

4 con Æcido clorhIdrico eoncentrÆdo, el precipitado se filtró, se lavó con 

agua y se secó bajo alto vaclo a 60°C.  Compuesto (b) se obtuvo como un 

sólido incoloro. (.2/3NaC1) (199g, 100%); ’H nmr (d6-DMSO, valores 6): 

5.18 (4H, s); 6.93 (1H, in); 7.15 (1H, d); 7.37 (4H, in); 7.49 (2H, in); 7.58 

(2H 
M).

 

Compuesto (Ł) 
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Cloruro de oxalilo (7.91m1, 91mM) se agregó a una suspension de 

compuesto (b), Æcido 3,5 -di-(2-ciorobenciloxi) benzoico, 2/3NaC1 (183 g, 

45.4mM) en diclorometano (500m1) que contenia dimetilformamida (4 

gotas) bajo argon a temperatura ambiente. DespuØs de 16 horas la mezela 

de reacción se fiitró bajo argon, se concentró in vacuo, luego se sornetió a 

destilación bajo temperatura fija con tolueno (2x) para producir el 

compuesto del tItulo como un sólido blancuzco (17.5g, 100%); ’H nrnr (d6-

DMSO, valores ö): 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: Æcido 2-13 5-di-(2-c1orobenci1oxi)benzoi11 aininotiazol-5-

ca rboxilico 

Una solución de 2- [3 ,5-di-(2-clorobenciloxi)benzoil] aminotiazol-5 - 

carboxilato de etilo (158mg, 0.28 mmol) en THF (2 ml) se trató con 

soluciOn de hidrOxido de sodio (0.57 ml of 2M, 1.4 mmol), y la reacciOn se 

agitó a 40 - 50 °C, hasta que se consiguió una bidrOlisis completa (con 

monitoreo de tic, tiempo a.proximado de reacción 2 horas). La solución 

resultante se enfrió, se diluyó con agua (5 ml) y se acidificó a pH 1 usando 

c.HC1. El precipitado asi formado 
so extrajo por filtración, se lavó (agua) y 

se secó para producir el compuesto del tItulo como un sólido incoloro, 

13 0mg, ’H NMR 5 (d6-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 preparó por una ruta anÆloga a la dada 

Ejemplo A. 
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EJEMPLO C 

Ruta 2b: Æcido 13 ,5-di-(2-clorobenciloxi)benzoill aminobencen-3-

carboxIlico 

Una suspension de [3,5 -di-(2-clorobenciloxi)benzoil]aminobencen-3 - 

carboxilato de metilo (455mg, 1.04 mmol) en THF se trató con solución de 

hidróxido de sodio (0.85 ml ó 2M, 1.7 mmoi), y la reacción se agitó a 

temperatura ambiente, con monitoreo de tic. Se realizaron adiciones de 

metanol (3 gotas) y otras adiciones de solución de hidróxido de sodio (2 x 

0.85 ml of 2M, 3.4 mmol), hastaque se consiguió una hidrólisis completa. 

La solución resultante se diluyó con agua (30 ml) y se acidificó a pH 1 (2M 

HC1); el precipitado asi formado se extrajo por filtración, se lavó (agua) y se 

secó para producir el compuesto del titulo como un sOlido incoloro, 328mg, 

’H NMR 6 (d6-DMSO): 5.25 (4H, s); 7.0 (IH, s); 7.4 (6H, m); 7.5 (2H, m); 

7.6 (2H, m); 8.2 (1H, d). 

El material iniciai riequerido ester de metilo se preparó por un mØtodo 

anÆlogo al dado en Ejemplo A. 

EJEMPLO 0 

Ruta 3: 2-13 ,5-Di-(2-clorobenciloxi)benzoill amino-4-metil a minometil 

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

0.10mM) se disolviO en 33% metilamina en alcohol metilado (4m1) y se 

agitó a temperatura ambiente durante 16 horas. La mezcla de reacción se 

concentró in vacuo, se trituró con metanol, se filtró  y se secó bajo alto vaclo 

para producir ci compuesto del tItilo como un sólido incoloro (3 0mg, 57%); 

’H nmr (d6-DMSO, valores ö): 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-ciorobenciloxi)benzoil)amino]-4-clorometiltiazoi se preparó de 

3,5-di-(2-clorobenciloxi) benzoil cloruro (çreparado de acuerdo con ci 

mØtodo 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-clorobenciloxi)benzojl)amino]-6-aminobenzotjazol 

El 

2- [3, 5-Di-(2-clorobenciloxi)benzoil)amino]-6-nitrobenzotiazol (235mg, 

0.40mM) se disolvió en acetato de etilo (40m1), etanol (20m1) y 
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dimetilformamida (Sinl). Se agregó 5% paladio sobre carbono (46mg) bajo 

una atmósfera de argon, seguidamente la mezcla de reacción se agitó bajo 

una atmOsferÆ de hidrOgeno durante 16 boras. La mezcla de reacción se 

filtrO a travØs de celita, se concentró in vacuo, se trituró con metanol para 

producir el compuesto del titulo como un sólido amarillo pÆlido (140mg, 

63%); ’H nmr (d6-DMSO, valores 6): 5.19 (2H, hr s); 5.23 (4H, s); 6.72 

(1H, dd); 6.93 (1H, in); 7.03 (1H, m); 7.35-7.44 (7H, m); 7.51 (2H, m); 7.61 

(2H, m); 12.46 (1H, br s). 

2- [3,5 -Di-(2-clorobenciloxi)benzoil)amino] -6-nitrobenzotiazol se preparó 

de 3,5-di-(2-clorobenciloxi) benzoil cloruro (preparado de acuerdo con el 

mØtodo descrito en Ejemplo A) y 2-amino-6-nitrobenzotiazol (preparado 

por ruta 1 descrito en Ejemplo A). ’H nmr (d6-DMSO, valores 6): 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). 

EJEMPLO F 

Ruta 5: ªcido 5- [35-di-(2-clorobenciloxi) benzoil)aminol -11 3q41 

tiadiazol-2-sulf6nico 

5- [3,5 -Di-(2-clorobenciloxi)benzoil)amino] -[1,3 ,4]tiadiazol-2-tiol (200mg, 

0.3 8mM) se suspendió en 2M NaOH (5m1), se enfrió  (baæo helado) y se 

agregó 30% peróxido de hidrógeno acuóso (0.1 6m1, 1.54mM) gota a gota, 

seguidamente Se dejó calentar a temperatura ambiente. DespuØs de 40 

horas la mezcla de reacción se filtrO, se lavó con agua, luego metanol y se 

secO bajo alto vaclo para producir el compuesto del titulo como un sólido 

incoloro (122mg, 57%). ’H nmr (d6-DMSO, valores 6): 5.20 (4H, s); 6.68 



WO 03/015774 
- 88 - 

PCT1GB02103745 

(1H, in); 7.37 (4H, m); 7.45 (2H, rn); 7.50 (2H, m); 7.62 (2H, m). MS (M-

H+)- 564 566. 

5- [3,5 -Di-(2-clorobenciloxi)benzoil)amino] - [1,3 ,4]tiadiazol-2-tiol se 

preparó de 3,5-di-(2-clorobenciloxi)benzoil cloruro y 5-amino-

[1,3 ,4]tiadiazol-2-tiol (Maybridge) por ruta 1 como se describe en IEj emplo 

A. ’H nmr (d6-DMSO, valores ö):  5.21 (4H, s); 6.98 (1H, m); 7.34-7.40 

(6H, m); 7.50 (2H, m); 7.59 (2H,. m). MS (M-W)- 516, 518. 

EJEMPLO G 

Ruta 6: Æcido 2- [(3-isopropiloxi-5-(2-clorobencjlamjno)benzojl)am 
ml-

5-tiazolcarboxilico 

CI 

C 
HN 
Nq N S OH 

01 
--r 

2-Clorobenzaldehf do (0.012m1,*6,1 1mM) se agregó a Æcido 2-[(3-

isopropoxi-5 -aminobenzoil)aminol -5-tiazolcarboxilico (29mg 0.09mM) y 

mallas moleculares 4A (90mg)’Łn metanol bajo una atmósfera inerte a 

temperatura ambiente. DespuØà dº I hora se adicionó cianoborohidruro de 

sodio (7mg, 0.1 1mM) y la mezcia de reacción se agitó durante 16 horas. 

La mezela de reacción se filtró,  se concentró in vacuo, el residuo se agitó 

con agua, seguidamente se extrajo con acetato de etilo (3xlOml). Los 

extractos orgÆnicos se lavaron cnsalm.uera (20m1), se secaron (MgSO4), se 

ifitraron y se concentraron in vacuo para producir el compuesto del tItulo 
como un sólido amarillo pÆlido (22mg, 55%); ’H nmr (d6-DMSO, valores 
ö):  1.22 (6H, d); 4.36 (2H, m);.4.58 (1H, m); 6.24 (1H, s); 6.47 (1H, m); 
6.84 (2H, m); 7.26 (3H, m); 7.37 (2H, m); 7.45 (1H, m); 7.76 (1H, br s). 
MS [M-0O21-11- 400, 402. 



(0 
WO 031015774 

69 
PCT/GB02/03745’\\5 

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

preparó como sigue: 

Compuesto (d) 

Acido 3 -nitro-5-hidroxi benzoico (6.1g, 33.3mM) se disolvió on  metanol 

(150niL), se agregó Æcido sulfürico (2.0ml), y la solución se agitó a 

temperatura ambiente durante 5 di as. La mezela de reacción se concentró 

in vacuo, se agregó cuidadosameite carbonato hidrogenado de sodio acuoso 

saturado (60m1) y se extrajo la capa acuosa con acetato de etilo (200m1). 

La capa orgÆnica se lavó con saImuera (80m1), se secó (MgSO4), se filtró  y 

se concentró in vacuo para producir compuesto (d) como un sólido amarillo 

pÆlido (6.0g, 91%); ’H nmr (d6-DMSO, valores ): 3.85 (3H, s); 7.67 (1H, 

m); 7.75 (1H, m); 8.05 (1H, m); 10.88 (1H, br s). 

0 
11

 

q?l 

0 

Compuesto (e) 

2-yodopropano (0.54m1, 5.4mM)se agregó a una solución de metil3-nitro-

5-hidroxi benzoato (1.06g, 5.4mM) y carbonato de potasio (1.12g, 8.1mM) 

on dirnetilformamida (15m1) bajb. Una atmósfera de argon a temperatura 

ambiente. La mezcla de reacd5n se calentó a 60°C durante 1 hora; 

seguidamente se agregó mÆs.’2-yodopropano (0.32m1, 3.2mM) y el 

calentamiento se continuo’ durante ’1 hora ma’s. Entonces la mezela de 

reacción se concentró in vacuo, ’se agregó agua (50m1) y acetato de etilo 

(lOOmi). La capa orgÆnica se separó y se lavó con salmuera (40m1), se secó 

(MgSO4) se filtró,  se concentró in vacuo para producir compuesto (e) como 

un aceite marrón movedizo; 1H °nmr (d6-DMSO, valores ö): 1.30 (6H, s); 

3.90 (3H, s); 4.84 (1H, m); 7.76 (lET, m); 7.89 (1H, m); 8.16(1H, m). 
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Compuesto (f) 

2M Hidróxido desodio (12.3m1, 24.7mM) se agregó a una solución Æcido 

metil (3-nitro-5-isopropoxi) benzoico (1.18g, 4.9mM) en metanol (60m1) y 

se agitO durante 5 horas a temperati.lra ambiente. La mezcla de reacción se 

concentró entonces in vacuo, Se acidificó a pH 1-2 con 2M Æcido 

clorhIdrico, el precipitado se filtró, se lavó con agua y se secó bajo alto 

vaclo sobre gel de slice. Compuesto (f) se obtuvo coma un sólido 

blancuzco (1.04g, 94%); 1H nmr (d6-DMSO, valores 6): 1.30 (6H, s); 4.81 

(1H, m);.7.74 (1H, m); 7.85 .(1H, rn); 8.14 (1H, m). MS (M-W) 224. 

Compuesto (g) 
I-

Cloruro de oxalilo (0.75m1, 8.6mM) se agregó. a Æcido 3-nitro-5-isopropoxi 

benzoico (1.03g, 4.3mM) en-.diclorometano (50m1) que contenla 

dimetilformamida (2 gotas) bajo una atmósfera de argon a temperatura 

ambiente. DespuØs de 3 horas  Ia. 1mezc1a de reaceión se concentró in vacuo 

y se sometió a destilación bajo temperatura fija con tolueno para producir 

un aceite anaranjado el cual sedisolvió on diclorometano (40m1). Se 

agregaron 2-aminotiazo1-5-carboxilato de etilo (0.89g, 5.1mM), 

diisoprOpiletilamina (1.77g, 10.3, m.M)  y N,N-dimetilaminopiridina (50mg, 

0.43mM) 
y 

se agitaron durante. 1 hora baja una atmósfera de argon. 

DespuØs de esto la mezcla de reacción se concentró in vacuo, luego el 

residuo rnarrón pÆlido se purificó. en gel de silice usando 15 a 20% acetato 

de etilo/isohexano como eluyente. Compuesto (g) se obtuvo como un 

sólido amarillo pÆlido (1.56g, 92%); 1H nmr (d6-DMSO, valores 6): 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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Compuesto (h) 

Se agregó 10% paladio sobre earbono (20mg) bajo una atmósfera de argon 

a una solución de 2-[(3-isopropoxi-5-nitro)benzoilamino]-5-

tiazolcarboxilato de etilo (209mg,0.53mM) en acetato de etilo (35m1). Se 

introdujo gas de hidrógeno y la mezela de reacción se agitó vigorosamente 

durante 18 horas antes de filtrar a travØs de celita y la concentración in 

vacuo para producir compuesto (h) como un sólido amarillo pÆlido (160mg, 

83%); ’H nmr (d6-DMSO, valores ö): 1.25 (6H, d);.1.29 (3H, t); 4.28 (2H, 

q); 4.58 (1H, m); 5.31 (2H, br s); 6.33 (1H, m); 6,81 (IH, m); 6.87 (1H, s); 

8.17 (1H, s). 

HzNçLiS  
OH 

Compuesto (k) 

2M Hidróxido de sodio (0.3m1, 0.57mM) se agregó a una solución 2-[(3-

isopropoxi-5-ainino)benzoilÆmMb]’-5-tiazolcarboxilato de etilo (40mg, 

0.1 1mM) en tetrahidrofurano (1 .2th1) / metanol (0.5m1) y se calentó a 50°C 

durante 5 horas, luego a tempØraftira ambiente durante la noche. La mezcla 

de reacción se concentró 1uego"in vacuo, Se acidificó a pH 4-5 con 2M 

ac  clorhIdrico, el precipitado se filtró,  se lavó con agua y se secó bajo 

alto vaclo sobre silice. Compuesto (k) se obtuvo como un sólido rojizo-

marrón (35mg, 100%); ’H nnir (d6 DMSO, valores ): 1.27 (6H, d); 4.63 

(1H, m); 6.58 (1H, s); 7.05 (1H, s); 7.16 (11-I, s); 8.14 (IH, s). 

EJEMPLO H 

Ruta 7: 2-E(35-dibenciloxibenzoll)amino]-5-amjnopjrjdjna 
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A una solución agitada de 2-[(3,5.-dibenciloxibenzoil)amino]-5-nitropiridina 

(910 mg) en DMIF (6 ml) se agregó.polvo de zinc (13 00 mg) y una solución 

hexahidrato de cloruro fØrrico (1700 mg) en agua (6 ml). La mezela 

resultante se agitó a 120°C durante tres horas. Se dejó enfriar a temperatura 

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

agua (50 ml), salmuera (50 ml),. Se secó sobre MgSO4, luego se retiró el 

material volÆtil por evaporaciónpara dejar Sun sólido, el cual se ’secó bajo 

alto vaclo durante 24 horas a 100°C para producir el compuesto del titulo 

(518 mg) como un sólido, ’H NMR 6 (d6-DMSO): 5.17 (m, 6H), 6.80 (s, 

11-1), 7.00 (d, 111), 7.26 a 7.46 (m, 1211), 7.71 (s, 111), 7.78 (d, 111), 10.28 

(br s, 1H). MS ES 426.52 (M+H). 

El material inicial 6-[(3.57dibenciloxibenzoil)amino]-3 -nitropiridina 

requerida se preparó por un mØtodó anÆlogo al dado en Ejemplo A (ruta 1), 

a partir de 2-amino-5-nitropiridina; ’H NMR 6 (d6-DMSO): 5.18 (s, 4H), 

6.90 (s, 1H), 7.29-7.50 (iii, 12H), 8.42 (d, 111), 8.64 (d, 111), 9.23 (s, 1H), 

11.46 (br s, 1H). MS ES 456.12 (M+H). 

EJEMPLO I 

Ruta 8: N-{6- 13 ,5-dibenciIoxibiizO jI)amjnol -piridin-3 -ill -2-acetoxi-2 - 

metil-propionamida S 
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A una solución agitada de 2-[(3,5-dibenciloxibenzoil)amino]-5-

aminopiridina (200 mg) en THF� (2 ml) y piridina (2 ml) se agregO una 

solución de cloruro de 2-acetoxiisobutirilo (98 mg) en TIE (1 ml). La 

mee1a se agitó a temperatura ambiente durante 16 horas. El material 

volÆtil se retiró por evaporación. El residuo se disolvió en acetato de etilo 

(50 ml), se lavó con agua (25 ml), salmuera (25 ml), se secó sobre MgSO4. 

El material volÆtil se retiró por çvaporación para dejar una gorna que se 

trituró bajo Øtôr para producir el compuesto del tItulo (211 mg) como un 

sólido, ’HNIvIR 6 (d6-DMSO): 1.55. (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, 111), 

9.70 (s, IH), 10.72 (s, 1H) MS ES552.22 (MH). 

� EJEMPLO 

Ruta 9: N- {6- 1(3 ,5-dibenciloxibenzoil)aminol-piridin-3-iI 1-2-hid roxi-2-

metil-propionamjda 

A una suspension agitada de N-{6-[(3,5-dibenciloxibenzoil)amino]-piridin-

3 -ill -2-acetoxi-2-metil-propionamida (158 mg) en metanol (10 ml) se 

agregó una solución de LiOH.H20 (30 mg) en agua (1 ml) y THF (3 ml). 

La inezcla se agitO a temperatura ainbiente durante 20 horas. El material 

volÆtil se retiró por evaporación. Al residuo se agregó agua (10 ml). Se 

acidificó con 2M Æcido clorhIdrico. El precipitado se extrajo por filtración, 

se lavó con acetato de etilo, y gid secó bajo alto vaclo para producir ci 

compuesto del tItulo (120 mg) como un sólido, ’H NMR 6 (d6-DMS0): 1.35 

(s, 6H), 5.18 (s, 4H), 6.88 (s, 1H),7.28 a 7.48 (m, 12H), 8.08 (d, 1H), 8.22 

(d, IH), 8.82 (s, 1H, 9.90 (s, 1H), .10.96 (s, 1H). MS ES 512.16 (M+H). 
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EJEMPLO K 

Ruta 10: 3 5-dibenciloxi-N-(5-{ [(tert-butilamino)carbon ill amino} 

piridin-2-il)benzamida 

0-1 * - 

. H 

- 

H 

0 rli r N 

6’ 
Una solución de tert-butil isocianato (51 mg) en THF (5 ml) se trató con 2-

[(3,5-dibenciloxibenzoii)amino]’-5-aminopiridina (212 mg), y se agitó a 

temperatura ambiente durante 24 horas. Se agregó ma’s tert-butil isocianato 

(0.34 ml), y la agitación se continuo’ a temperatura ambiente durante 4 dIas 

mÆs. El material volÆtii se retiró por evaporación y el residuo se trituró bajo 

metariol para producir ci compuesto del tItulo (159 mg) como un sólido, ’H 

NMR & (d6-DMSO): 1.30 (s, 9H),:5.18 (s, 4H), 6.09 (s, 1H), 6.85 (s, 1H), 

7.32 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-cianobenciloxi)-N-{5-[(2-metoxjetjl)amjno] piridin-2-

ill benzamida 

A una solución agitada de tert-butil 67({3,5-di(2-cianobenciloxi)benzoil} 

amino)piridin-3 -il(2-metoxietil)carb’amato (237 mg) en diclorometano (10 

ml) se agregó Æcido trifluoroact�ico (3 ml). La solución Se agitó a 

temperatura ambiente durante tres horas. El material volÆtii se retiró por 
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evaporación. El residuo se diluyó en DCM (100 ml), se lavó con 2M 

hidróxido de sodio (50 ml), salmuera (50 ml), se secó sobre MgSO4. El 

material volÆtil se retiró por evaporación para producir el compuesto del 

tItulo (190 mg) como una espuma, H NMR 6 (d6-DMSO): 3.22 t, 2H), 

3.28 (2, 3H), 3.50 (t) 2H), 5.31 (s,4H), 6.92 (s, 111), 7.12 (dd, 1H), 7.34 (s, 

2H), 7.57 (m, 2H), 7.75 (m, 5H),, 7.82 (d, 1H), 7.91 (d, 2H), 10.49 (br s, 

lii). MS BS 534.41 (M+H). 

Los materiales iniciales requeridcis se prepararon como sigue: 

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

A una suspension de Cs2CO3 (1430 mg) en tolueno se agregó 2-nitro-5-

brornopiridina 006 mg), Pd(Ac)2 (44 mg), 1,1 -bis(difenilfosfino)ferroceno 

(322 mg) y 2-metiloxietil amina (0.26 ml). La mezela se agitO a 85°C, bajo 

nitrógeno, durante 16 horas. Se dejó enfriar a temperatura ambiente. Se 

diluyó con acetato de etilo (100 ml), y se filtró a travØs de un tapOn de 

celita. El material volÆtil se retiró por evaporación, el residuo Se purificó 

por cromatografla de destello en;sflice, se eluyO con 50-100% acetato de 

etilo en hexano para producir un sólido que se agregó a una solución de di-

tert-butil-dicarbonato (43 6mg) y 14--dimeti1-aminopiridina (cat) en THF (10 

ml). La solución se agitó durante 14 horas a 75°C. Se dejó enfriar a 

temperatura ambiente, luego el material volÆtil se retiró por evaporación. 

El residuo se disolvió en acetatode etilo (100 ml), se lavó con agua (50 ml), 

salmuera (50 ml), se secó sobre MgSO4. El material volÆtil se retiró por 

evaporación, el residuo se purificó  por cromatografia de destello en silice, 

se eluyó con 20-40% acetato de etilo en hexano para producir el compuesto 

del titulo (359 mg) como una goma, ’H NMR 5 (CDCL3): 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, lI-I). 

MS ES 298.35 (M+H). 

Preparación de tert-butil 2-aminopfridin-5 -il(2-metoxietil)carbamato 

HN"Q° 
A una solución de tert-butil 2-(6-nitropiridin-3 -il)-4-metoxibutanoato (350 

mg) en etanol (20 ml) y acetato de etilo (20 ml) se agregó 10 % paladio 

sobre carbono (100 mg). La süspensión se agitó a temperatura ambiente 

durante 16 horas bajo hidrógenc. Se filtró  a travós de celita, luego Se 

recuperó el material volÆtil por evaporación para producir el compuesto del 

tItulo (299 mg) como un sólido, 1H ’NMR 5 (d6-DMSO): 1.32 (br s, 9H), 

3.18 (s, 3H), 3.34 (t, 2H), 3.56 (t, 2H), 5.8 (s, 2ff), 6.37(d, 1ff), 7.17 (dd, 

1H), 7.70 (d, 1H). MS ES268.34 (M+H). 

EJEMPLO M 

Ruta 12: N-(5-aminopiridin-2-jI)-3- [(2-clorobencil)oxij-5- [(2-

cianobencifloxilbenzamida 

El compuesto del tItulo se preparó de N-(5-nitropiridin-2-il)-3-[(2-

clorobencil)oxi] -5- [(2-cianobencil)oxi]benzamjda usando un mØtodo 

similar al descrito en Ruta 7. 

Los materiales iniciales requeridos se prepararon como sigue: 
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Preparación de 3-f [(5-nitroyiridin-2-il)amino]carbonil} -5-[(2-cianobencil) 

oxijfenil acetato 

A una solución agitada de Æcido 3-acetoxi, 5-(2-cianobenciloxi)benzoico 

(8760 mg) en THF (100 ml) se agregó cloruro de oxalilo (3.6 ml) y DMF 

(0.5 ml). La mezcla se agitó a temperatura ambiente durante 3 horas. El 

material volÆtil se retiró por evaporación. El residuo se disolvió en una 

mezcla de TI-IF (60 ml) y piridina (40 ml). Se agregó 2-amino-5--

nitropiridina (3919 mg). La mezcla agitada se calentó a 55°C durante 16 

horas. El material volÆtil se retiró por evaporación para dejar una goma que 

se purificó por cromatografia de destello en sIlice, se eluyó con 1-5% 

acetato de etilo en hexano para producir el compuesto del tItulo (6200 mg) 

como un sólido, ’H NMR 6 (d5-DMSO): 2.29 (s, 3Ff), 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), 9.21..(m, 1H), 11.57 (s, 1H). MS ES 433.48 

(M+H). 

Prepración de N-(5-nitropiridin-2-il)-3 - ft2-ci anobencil)oxi] 

hidroxibenzamida 

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 trató con 25% 

NaOMe en metanol (6 ml) Se agitó a temperatura ambiente durante 30 
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rninutos. Se acidificó con 2M Æcido clorhfdrico (25 ml), luego se extrajo 

con acetato de etilo (100 ml). El extracto se lavó con agua (50 ml), 

salmuera 50 ml), se secó sobre .MgSO4. El material volÆtil se retiró por 

evaporación para producir un sólido. Este se lavó con metanol caliente para 

producir ci compuesto del tItulo (4358 mg) como un sólido, LCMS rt =2.38 

min (90.5%). ES 391.45 (M+H)t 

Preparación de N-(5-nitropiridin-2-iO-3 -[(2-clorohenzii)oxil -5-[(2-

eianobencil)oxi]benzamida 

Una solución de N-(5-nitropiridin-2-il)-3-[(2-cianobencil)oxi]-5-

hidroxibenzamida (195 mg) en DIVIF (3 ml) se trató con A92CO3 (165 rug) y 

2-clorobencil bromuro (0.073 ml). Se calentó a 85°C y se agitó durante 17 

horas bajo nitrógeno. Se dejó enfriar a temperatura ambiente. Se agregó 

(25 ml). Se extrajo con acetato de etilo (50 ml), se lavó con salmuera (25 

ml), se secó sobre MgSO4. El material volÆtil se retiró por evaporación 

para producir un sólido, ci cual se -purificó  por cromatografia de destello en 

sulice, se eluyó con 0-5% acetato de etilo en diclorometano para producir el 

compuesto del titulo (43 mg) como un sólido, NMR 6 (d6-DMS 0): 5.20 

(s, 2H), 5.33 (s, 2H), 6.96 (s, 1H), 7.40 (m, 5ff), 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 
mm 

(97.4%), ES5 15.50 (M+H) 

EJEMPLO N 

Ruta 13: 6-f [3,5-Di-(benciloxi’)beuzoill amino }-N- [24dimetilamino) 

etil] nicotinamida 
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Diisopropiletilamina (DIPEA, 0.23m1, 1.3mM), luego 1-(3-

dimetilaminopropil)-3 -etil-carbodiiniida (EDC, 126mg, 0. 66mM) se 

agregaron a una solución de 2-dirnetilaminoetilamina (0.57m1, 0.53mM) y 

Æcido 6- { [3 ,5.-di-(benciloxi)benzoil] amino) nicotinico (0.20g, 0 .44mM) on 

diclorometano lOmi) bajo argon a temperatura ambiente. DespuØs de 16 

horas la mezcla de reacciOn se evaporO in vacuo y luego se cromatografio 

on Si02 usando una elusion de gradiente de 10 a 25% metanol en 

diclorometano. Las fracciones que contenfan el producto se evaporaron 

para producir un sólido color crema (0.052g, 25%); 1H NMK ö (d6-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, iii); 8.90 (1H, s); 10.20 (1H, br s). 

EJEMPLO 0 

Ruta 14: 243 ,5-Di-(2-clorobŒnciloxi) benzoilamino}-5-hidroximetil piridina 

A una solución fria (-15 °C) de Æcido 243 ,5-di-(2-

clorobenci loxi)benzoil)aminoj-pirid in-5-carboxilico (305 mg, 0.59 mmol) 

on dimetoxi etano (5m1) se agregó 4-metil)morfolina (80d, 1 eq) e isobutil 

cloroformato (76j.tl, 1.02 eq). La mezela de reacción se agitó a -15 °C 

durante 15 minutos y luego se filtró;  el residuo se lavó con dimetoxi etano 
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(5xlml). El filtrado y los lavados se enfriaron a-15 °C y se trataron con una 

suspension de borohidruro de sodio (22mg, leq) en agua (I ml). Una vez 

cesada la efervescencia, se agrego: agua (50ml) y acetato de etilo (3 Omi); la 

mezcla de reacción se evaporó a sequedad y el residuo se absorbió en 

silice. El compuesto requerido se aisló por cromatografia de desteilo 

(eluyendo con 5% metanol en diclorometano) para producir el compuesto 

del tItulo como un sólido incoloro (97 mg), ’H NMR 8 (d6-DMSO): 4.5 

(1H, d), 5.25 (s, 4ff), 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 

mm (100%), ES 509 M+Hj. 

EJEMPLOP 

Ruta 15: N-f6-[3%5-di-(2-clorobenciloxibencil)aminol-piridifl-2-ill-2-

acetamida 

A una solución de 2- [(3 ,5-di-(2-clorobenciloxibenzoil)amino]-6-

aminopiridina (220 mg, 0.45 mmôl) en tetrahidrofurano (4 ml) se agregó 

piridina (43 mg, 0.54 mmol) y cloruro de acetilo (42 mg, 0.54 mmol), y la 

mezcla de reacción se agitó a temperatura ambiente durante 16 horas. La 

mezcla de reacción se diluyó con Øter dietulico y se lavó sucesivamente con 

agua, 1M Æcido citrico, y agua; la solución  se secó sobre sulfato de 

rnagnesio y el solvente se retiró invacuo para producir un sólido amarillo 

(154mg). La trituración con etanol produjo el compuesto del tItulo 

(75mg), ’H NMR ö (4-DMSO): 33 (3H, s), 5.25 (s, 4H), 6.95 (s, IH), 7.3 

(d, 2H), 7.4 (rn, 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)aminoj-6-

aminopiridina, se ejemplifica aquf. como Ejemplo nümero 106. 

EJEMPLO 0 

Ruta 16: 3 ,5-bis(b enciloxi)-N-15-(1H-tetraazol-5-il)pirid in-2-

ill benzamida 

N 

Azida de tributiltina (156 LL, 0.57 mmol) se agregó a una suspension de 

3,5 -bis(beneiloxi)-N-(5 -cianopiridin-2-il)benzamida (180 mg, 0.41 mrnol) 

en tolueno (3 mL). La mezela se calentó a reflujo durante 16 horas. La 

suspension se enfrió y dividió epporciones entre acetato de. etilo y Æcido 

clorhIdrico (1M). La capa orgÆiiica se concentró in vacuo y el residuo se 

purifieó por MPLC en silice (eluyendo con 1% metanol I DCM a 15% 

metanol / DCM). El tetrazol se obtuvo como un sólido incoloro (113 mg, 

57%). ’H NMR 5 (d6-DMSO): 5.19 (4H, s); 6.88 (1H, s); 7.26-7.48 (12H, 

in); 8.40 (1H, d); 8.46 (1H, dd); 9.04 (1H, s); 11,13 (1H, br s); mI (LCMS; 

ESI+) 479 (MH). 

El material inicial requerido se preparó como sigue: 

Preparación de 3 5-bis(benci1oxi’-N-(5-cianopiridin-2-i1)benzamida 
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 compuesto del tItulo se preparó como se describe en Ejemplo A (ruta 1), 

a partir de 2-amino-5-eianopiridina y 3,5-bis(benciloxi) benzoil cloruro, ’H 

NMR 5 (d6-DMSO): 5.19 (4H, s); 6.89 (1H, m); 7.26-7.46 (12H, m); 8.27 

(1U, dd), 8.33 (1H, d); 8.84 (1H, s); 11.23 (1H, br s); m/7 (LCMS; ESI+) 436 

(MH). 

El material inicial 2-amino-5-cianopiridina requerida puede obtenerse 

(Bionet Research, y otros porveedores), o puede prepararse de acuerdo con 

el mØtodo dado en W095/06034. 

EJEMPLO R 

Ruta 17; 35-bis(benci1oxi)-N- [5-(5-oxo-45-dihidro-1 2.4-oxadiazol-3-

iI)piridin-2-iII benzamida 

01? ’.. 

6-:10. 
Cloroformate de etilo (32 iL, 0.33 mmol) se agregó a una solución de 3,5-

bis (benciloxi)-N-(5 -[(bidroxiamino)(imino)metil]piridin-2-il } benzamida 

(140 mg, 0.30 rnmol) en piridina(5 bL). Esta solución se calentó a reflujo 

durante la noche. La mezcla se enfrió y se concentró bajo presión reducida. 

Se utilizaron DCM y metanol para disolver el material remanente y la 

solución se lavó con agua. La solMción  orgÆnica se concentró bajo presión 

reducida y el residuo se purificó en silice por MPLC (fluyendo 

primeramente con 5% metanol I DCM luego 10% metanol / DCM). El 

coinpuesto del tItulo se obtuvo como un sólido incoloro (103 mg, 70%). ’H 

NMR ö (d6-DMSO): 5.19 (4H, s); 6.87(1H, s); 7.28-7.46 (12H, m); 8.21 

(1H, dd); 8.38 (1H, d); 8.79 (1H,$); 11.14 (1H, br s); m,/ (LCMS; ESI+) 

495 (MElt). 
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El material inicial requerido se preparó como  sigue: 

Preparación de 3 ,5-bis(benciloxi)-N- { 5-[(hidroxiamino)(imino)rnetifl 

piridin-2-il }benzamida 

Una mezcla de 3,5-bis(beneiloxi)-N-(5-cianopiridin-2-il)benzamida (212 

mg, 0.49 mmol), trietilamina (170 tL, 1.22 mmol) e hidroxilamina, 

clorhidrato (85 mg, 1.22 mmol) en etanol (5 mL) se calentó a reflujo 

durante la noche. La mezela se enfrió  y se concentró bajo presión reducida. 

El residuo se purificó por MPLC on sIlice eluyendo con 5% metanol / DCM 

luego 15% metanol / DCM. El compuesto del tItulo se obtuvo como un 

sólido incoloro (171 mg, 75%). ’H NMR 6 (d6-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 

(I H, s); 9.68 (1H, s); 10.85 (1H, br s); m (LCMS; ESI+) 469 (MW). 

La 3, 5-bis(beneiloxi)-N-(5-cianopiridin-2-il)benzarnida requerida se 

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

EJEMPLO S 

Ruta 18! Acido [(2-{ [3.5-bis(benciloxi)benzoillamino} piridin-5-

iI)aminol (oxo)acØtico 

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

aminopiridin-2-ll)-3,5-bis(benciloxi)benzamida (150 mg, 0.36 mmol) y 
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trietilamina en DCM (5 mL). La inezela se agitó durante 1 hora bajo una 

atmósfera de nitrógeno. La soluŁión se diluyó con DCM y se lavó con 

agua. Los orgÆnicos se concentraron bajo presión reducida y el residuo se 

purificó en silice por MPLC (eluyendo eon 1% metanol / DCM a 15% 

metanol / DCM) para producir unsólido incoloro (110 mg). Este material 

se disolvió en TI -IF (2 mL). Seagregaron agua (3 mL) e hidróxido de sodio 

(0.5 mL, 2M, 1 nimol). La mezela se agitó durante 1 hora antes de 

acidificarse con Æcido elorhIdrico (2M) y se diluyó con agua. El precipitado 

resultante se aisló por filtración, se lavó con agua y se secó in vacuo. El 

compuesto del titulo se obtuvo corno un sólido incoloro (88 mg, 50%). ’Fl 

NMR ö (d6-DMSO): 5.18 (4H, s).; 6.88 (1H, s); 7.30-7.50 (12H, rn); 8.17 

(2H, s); 8.79 (lI-I, s); 10.79 (11-I, s); 10.93 (1H, br s); m/(LCMS; ESI+) 498 

(MH). 

El material inicial requerido se preparó deacuerdo con Ejemplo H (ruta 7). 

EJEMPLO T: 

Por mØtodos- anÆlogos a los descritos ma’s arriba se elaboraron ademÆs los 

siguientes compuestos, Ejemplos nithero T, a T20. 

Compuesto T9 se preparó por Ruta lb (sIntesis multi-paralela), como sigue. 

Al Æcido apropiado (6.0 mmol) exi.:diclorometano (25 mIs) se agregó 1 gota 

de dimetilformamida y la mezela se agitó a temperatura ambiente bajo 

argon, se agrego el cloruro de oxalilo (0.867 mls) al Æcido y se agitó a 

temperatura ambiente durante 2 hóras. El solvente se retiró en Genevac 

DD4, y el residuo resultante se sometió a destilación bajo temperatura fija 

con diclorometano (3 x 10 mls) luego se secó bajo alto vacfo durante 2 

horas. El cloruro de Æcido resultante se disolviO entonces en THF (30 mIs) 

y se agregó 5 mIs de la solución a uno del conjunto de seis aminas en THF 

/ Piridina (5mls). La mezcla resultante se agitó durante la noche a 

temperatura ambiente, se diluyó con acetato de etilo (5mls). La solución 

resultante se transfirió  al extractor automatizado Allex y se lavó con agua 



WO 03/015774 PCT/GB02103745 \ 

-85-

(2x5mls), carbonato hidrogenado de sodio (5mls), 1M Æcido cjtrico (5mls), 

salmuera (5mls), se secó (sulfato de magnesio) y se evaporó en Genevac 

DD4. La goma resultante se trituró con metanol (1-2 mis) y el sólido 

resultante se filtró, se lavó con metanol y se secó con aire. 

1 1H NMR d (d6-
DMSO): 5.26 (4H, s); 
6.96 (1H, m); 7.38-
7.45 (6H, in); 7.53 
(2H, m); 7.62 (2H, rn); 
8.43 (111, d); 8.49 (11-1, 
m); 9.42 (1H, m); 
11.13(1H, s). 

2 1 lii NMR d (d6-
a DMSO): 5.25 (4H, s); 

6.97 (1H, m); 7.38-
7.45 (6H, m); 7.53 

S 

(2H, in); 7.63 (2H, m); 
8.64 (1H, d); 9.26 (1H, 
d); 11.33 (11-I, s). 

3 ’1 1H NMR d (d6-
DMSO): 5.24 (4H, s); 
6.95 (1H, s); 7.35-7.40 
(6H, m); 7.50 (2H, in); 
7.60 (2H, in); 8.61 
(1H, s); 9.22 (11-I, s); 
11.25 (1H, br s). 

4 ,1 1H NMR d (do-
DMSO): 5.36 (4H, s); 

( 

7.00 (1H, m); 7.44 
oçIQ  (2H, d); 7.55-7.64 (2H, 

in); 7.77 (4H, m); 7.93 
(2H, d); 8.43 (1H, d); , 
8.49 (1H, m); 9.43 
(1H, s); 11.17 (1H, s). 

5 1 1H NMR d (d6-
DMSO): 3.90 (3H, s); 
5.24 (4H, s); 6.97 (11-1) 

7.39 (6H, m); 7.50 
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S., 

(2H, in); 7.60 (2H, in); 
9.02 (1H, s); 9.52 (1H5 

s); 11.54 (1H, br s). 

6 2 1H, NMR d (d6-
DMSO): 5.24 (4H, s); 

H 6.96 (1H, m); 7.39 
(6H in); 7.51 (2H, m); 
7.62 (2H, m); 8.98 
(1H, s); 9.48 (1R, s); 
11.44 (1H, br s). 

7 2* 1H NMR d (d6-
DMSO):5.34 (4H, s); 

H 7.00 (1H, s); 7.57 (2H, 
m); 7.75 (4H, in); 7.91 

fr 

(2H, d); 9.00 (1H, s); 
9.52 (1H, s); 11.53 
(1H, s); 13.43, (1H br 
S). 

8 :1 1H NMR d (d6-
DMSO): 2.29 (3H, s); 
2.33 (3H, s); 3.24 (m, 
2H); 4.21 (2H, t); 5.12 

& 

(2H, s); 6.80 (1 H, m); 
7.21 (4H, m); 7.31 
(1H, m); 7.40 (21-1, m); 
8.39 (1H, m); 8.45 
(1H, m); 8.82 (1H, s); 
9.38 (1H, s); 11.06 
(1H, br s). 

9 -. lb 1H NMR d (d6-DMSO) 
1.25 (d, 12H), 4.7 

2H) 66 (d, lii), P)(hept, 
7.2 (d, 2H), 8.4 (d, 
1H), 8.45 (t, 1H), 9.4 
(s, 1H), 11.0 (br s, 1H) 

10 
. 1 JJj NMR 6 (d6-

DMSO): 2.37 (s, 3H, 
3.24 (t, 2H), 4.23 (t, 

4.65(d,2H),5.28 
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(d, 1H), 5.42 (d, 1H), 
6.05 (m, 1H), 6.75 (s, L91(() 
1H), 7.23 (s, 2H), 8.43 
(s, 1H), 8.84 (s, 1H), 
9.40 (s, 11-1), 11.07 (br 

N

 

S) 1H). 

11 1 ’H NMR 8 (d6-DMSO) 
2.32 (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, 41-I), 7.32 (1H, s), 
7.41 (1H, d), 8.51 (s, 
1H), 8.81 (s, 1H), 9.39 
(s, 1H), 11.34 (brs. 1H) 

12 1 364 ’H NMR 5 (d6-

DMSO): 2.12 (s, 6H), 
3.81 (s, 31-1), 5.05 (s, 

DN)N) 2, 6.95 (s, 1H), 7.05 
(s, 2H), 7.1 (s, IH), 
7.72 (d, 1ff), 7.78 (s, 
1H), 8.36 (d, 1H), 8.43 
(s, 1H), 9.4 (s, 11-1), 
10.92(brs,IH) 

13 lb 412 410 

14 lb 330 

o 

"0 

15 lb 288 

o 
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* Por Ejemplo 7, el intermedio ester se preparó por ruta 1: 
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’H NMR ö (d6-DMSO): 3.90 (3H, s); 5.34 (4H, s); 7.01 (1H, s); 7.43 (2H, 

s); 7.58 (2H, in); 7.74 (4H, m); 7.91 (2H, d); 9.02 (1H, s); 9.52 (1H, s); 

11.57 (IH,brs). 

EJEMPLO U 

2-13- {2-(4-Metil tiazol-541) etoxi}-5-dimetilaminol benzoil am in 01-

113,41-tiadiazol 

(Ruta 19) 

Formaldehido (37% en agua) (0.033m1, 0.44mM) se agregó 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 nietanol (4m1)/acetonitrilo 

(3m1)/ g.AcOH (2 gotas) bajo unaatinósfera inerte a temperatura ambiente. 

DespuØs de 150 minutos se agregó cianoborohidruro de sodio (7mg, 

0.12mM) y la mezcla de reacción se agitó durante 40 horas. La mezcla de 

reacción se filtró, se concentró in vacuo, el residuo se acidificó con 2M 

HC1 para precipitar un sólido incoloro. Purificado en gel de silice (50 a 

75% EtOAc/iso-hexano) produjoe1 compuesto del tftulo comO un sólido 

incoloro (25mg, 85%); ’H NMR ö (d6-DMSO): 2.35 (s, 3H), 2.93 (s, 6H), 

3.22 (m, 2H), 4.19 (m, 2H), 6.41 (rn, 1H), 6.98 (m, 1H), 7.06 (m, 11-I), 8.80 

(s, 1H), 9.17 (s, 1H). 

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

benzoilamino]-[1,3,4]-tiadiazol se preparó como sigue: 
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0 NN 

NMI 

10% Paladio sobre carbono (80mg) se agregó bajo una atmósfera de argon a 

una solución de 2-[3 - {2-(4-metil tiazol-5 -ii) etoxi } -5 -nitro] benzoilamino] - 

[1,3,4]-tiadiazol (0.38g, 0.99 mM) en acetato de etilo (40m1). Se introdujo 

gas de hidrógeno y la mezcla de reacción se agitó vigorosamente durante 18 

horas antes de filtrar a travØs de celita, la concentración in vacuo y 

sustitución del catalizador (80mg. DespuØs agitar bajo gas de hidrógeno 

durante 18 horas ma’s, se realizó  un cambio final del catalizador. DespuØs de 

Jo cual la anilina cruda se purificó en gel de sIlice (1 % a 4% MeOHIDCM) 

para producir 2-{3 - {2-(4-metil tiazol-5-il) etoxi) -5-amino] benzoilamino]-

{1,3,41-tiadiazol como un sólido incoloro (O.lg, 28%); MS M-W) 360. 

(S):Op.X4XS> 

Cloruro de oxalilo (0.20m1, 2.35thM) se agregó a Æcido 3-{2-(4-metil tiazol-. 

5-il) etoxi}-5-nitro benzoico (0.72g, 2mM) en diclorometano (30m1) que 

contenla D1VIF (2 gotas) bajo unÆ atmOsfera de argon a temperatura 

ambiente. DespuØs de 3 horas la mezcla de reacción se concentró in vacuo 

y se sometió a destilación bajo temperatura fija con tolueno para producir 

un sólido blancuzco. El cloruro deÆcido y 2-amino [1,3,4]-tiadiazol (0.19g, 

1.9 mM) se disolvieron en DCM (20rnl), luego se agregaron DIPEA 

(0.96m1, 5.6 mM) y DMAP (0.04g, 0.3 mM). DespuØs de agitar durante la 

noche bajo argon, la mezcla de reacción se concentró, se purificó en gel de 

silice (50% a 75% a 100% EtOAc/iso-hexano) y produjo un sólido amarillo 

pÆlido que se trituró con MeOH para producir 2-[3-12-(4-metil tiazol-5-il) 

etoxi}-5-nitro] benzoilamino]-[1,3,4]-tiadiazol como un sólido incoloro 

(0.30g, 48%); ’H NMR 6 (d6-DMSO): 2.37 (s, 3H), 3.26 (t, 2H), 4.35 (t, 
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2H), 7.89 (rn, 1H), 8.09 (s, 1H), 8.47 (s, 1H), 8.81 (s, 1H), 9.24 (s, 1H). 

DIAD (3 .16m1, 16.1 mM) se agregó a una solución agitada de 3 -nitro 

hidroxil benzoato de metilo (2.11 g, 10.7mM), 4-(2-hidroxi etil)-5-

metiltiazol (1.55m1, 12.8mM), ytrifenilfosfma (4.21g, 16.1 mM) en TI-IF 

(50m1) bajo una atmósfera de argon a temperatura ambiente. DespuØs de 1 

hora la mezcla de reacción se concentró in vacuo, el residuo se trituró con 

Øter dietIlico para producir un sOlido incoloro (óxido de trifenilfosfina). 

Eter dietIlico cone. para producir-una, goma marrón oscura, purificación en 

gel de sulice (50% a 75% EtOAc/iso-hexano) proporcionó el producto 

contaminado con DIAD reducida y óxido de trifenilfosfina (6.8g). El 

producto crudo se disolvió/suspendió en MeOH (80m1), se agregó 2M 

NaOH (20m1, 40 mM), se calentó a 65°C durante 4 horas, luego se enfrió  y 

se coneentró. El residuo se diluyó’con agua (140m1)/ 2M NaOH (40m1), ci 

óxido de trifenilfosfina precipitado se filtró, luego se acidificó  con c. HC1 a 

PHI -2. El precipitado se filtró, se lavó con agua, se secó bajo alto vaclo 

para producir Æcido 3-{2-(4-metil tiazol-5-il) etoxi}-5-nitro benzoico como 

un sólido incoloro (3.12g, 79%sdbre 2 pasos): ’H NMR ö  (d6-DMSO): 2.39 

(s, 3H), 3.23 (t, 2H), 4.35 (t. 2HL7.78 (s, 1H), 7.90 (rn, 1H), 8.22 (s, 1H), 

8.93 (s, 1H). 

EJEMPLO V 

243-{244-metil tiazol-5-ifl etdxft-5-bidroxil beuzoilaminol-[1,3,41-

tiadiazol 

(Ruta 20) 

s X?\ 

OH 
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Una solución de 2- [3- {2-(4-metil tiazol-5-il) etoxi } -5-aliloxi] 

b enzoilamino]-[ 1,3,4] -tiadiazol (1 .1 g, 2.7 mmol) en tetrahidrofurano (40m1) 

se agitó bajo una atmósfera de Ærgón y se trató con Æcido de Meidrum 

(0.79g, 5.4rnmol) y tetrakis (trifenil fosfina) paladio (0) (825mg, 0.7mrnol, 

0.25 eq) y la solución amarilla resultante se agitó a ternperatura ambiente 

durante 2 horas. Trituraciones secuenciales con diclorometano y 

tetrahidrofurano caliente arroj aron 2- [3- {2-(4-metil tiazol-5 -ii) etoxi } -5-

hidroxi] benzoilamino]-[1,3,4]-tiadiazol como un sólido incoloro (0.59g, 

59%), 1HN1v1R 8 (d5-DMSO): 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, 11-1), 9.2 (s, 1H), 9.8 (br s, 1H); m/z 

363 (M+H)+, 361 (M-H)-. 

El material inicial 2-{3 - {2-(4-metil tiazol-5-il) etoxi)-5 -alil oxi] 

benzoilamino]-[1,3,4]-tiadiazol requerido se preparó de acuerdo con el 

mØtodo de alquilación genØricoÆpropiado, y el Æcido benzoico resultante se 

acopló con 1,3 ,4-tiadiazol de acü&do con Ruta 1. Los datos anailticos de 

todos los interinedios fueron consistentes con las estructuras propuestas. 

EJEMPLO W 

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

(Ruta2l) 

Una solución de 2-(3 -isopropoxi-5 -forrnil)benzoil aminotiazol (0.11 g, 
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0.39mmol) en diclorometano se trató con dimetilamina (0.074m1 de una 

solución de aprox. 5.6M en. etanol, 0.41mmol, 1.1 eq) y se agitó bajo argon 

durante 10 minutos. A la solución se agregó tris-acetoxi borOhidruro de 

sodio (0.1 ig, 0.53rnmol, 1.4 eq),.;y la mezcla resultante se agitó durante la 

noche a temperatura ambiente. Seguidamente se agregaron otros reactivos 

(las mismas cantidades que antes) y la mezela nuevamente se agitó durante 

Ia noche a temperatura ambiente La solución se trató con solución de 

bicarbonato de sodio saturado (lOmi) y se agitó durante 20 minutos; luego 

se extrajo dos veces con diclorometano, los extractos orgÆnicos se secaron 

sobre sulfato de magnesio y Sc evaporaron in vacuo para proporcionar el 

producto como un aceite incoloro. Este se disolvió en acetato de etilo y la 

solución se trató con una solución eterificada de HC1 (exceso de 1M); ci 

precipitado asI formado se filtró bajo argon y se lavó con Øter dietilico para 

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

clorhidrato como un sólido incoloro (0.1g, 72%), 1H NMR 6 (d6-DMSO): 

1.31 (d, 6H, 2.71 (s, 6H), 4.26 (in, 2H), 4.76 (m, 1H, 7.29 (d, 1H), 7.42 

(m, 1H), 7.55 (d, 1H), 7.70 (s, 1H),’10.66 (bs, 1H). 

El material inicial requerido se prejaró como sigue: 

EJEMPLO X 

2-(3-isopropoxi-5-formil) benzoilaminotiazol 

(Rutà 22): 

0 13, 

HO 

Una solución de 2-(3 -isopropoxi-5 -hidroximetil)benzoil aminotiazol 

(0.1 15g, 0.39mmol) en tetrahidróthrano (8m1) se trató con dióxido de 

manganeso (0.27g, 3.lmmol, 8eq) y la suspension resultante se agitó 

durante la, noche a temperatura ambiente; se agregó oxidante adicional (0.1 g 
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porciones) hasta que el material inicial se .consumió (tic). La suspension 

se filtró, el residuo se lavó bien con acetato de etilo, y el filtrado combinado 

y los lavados se evaporaron in vacuo para proporcionar ci producto como 

un sólido amarillo pÆlido, H NMR (d6-DMSO): 1.31 (d, 6H), 4.82 (in, 

1H), 7.26 (d, 1H), 7.56(d, 1H),:7.59 (s, 111), 7.94 (d, 1H), 8.15 (s, 1H), 

10.00 (s, 1H, 12.77 (bs, 1H. 

El material inicial requerido se preparó como sigue: 

EJEMPLO Y 

2-(3-iso propoxi-5-hidroximetil)benzojl aminotiazol 

(juta23) 

La escisión del ester estÆndar de 2-(3-isopropoxi-5-acetoximetil)benzoil 

aminotiazol (0.15g, 0.46 mM) usando 2M NaOHITHF/MeOH durante 1 

hora produj o 2 -(3 -isopropoxi-5 -hidroximetil)benzoil aminotiazol como un 

sólido incoloro (0.149g, 100%); ’H NMR ö (d6-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. 

El 2-(3 -isopropoxi-5-acetoximetil)benzoil aminotiazol requerido se preparó 

por un acoplamiento estÆndar entre 3 -isopropoxi-5 -acetoximetil benzoil 

cloruro y 2-aminotiazol de acuerd6 con Ruta 1, para producir el compuesto 
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del titulo como un aceite amarillo pÆlido, ö (d6-DMSO): 1.3 (d, 6H), 2.1 (s, 

3H), 4.75 (hept, 11-1), 5.1 (s, 2ff), 7.15 (s, 1H), 7.25 (d, 1H), 7.65 (d, 1H), 

7.6 (m, 2H), 12.6 (bs, 1ff). 

El Æcido 3-isopropoxi-5-acetoximetil benzoico requerido se preparó corno 

sigue: 

Y 
°L" OH 

Una solución de Æeido 3-isopropoxi-5-hidroximetil benzoico (0.77g, 

3.7mmol) en diclorometano (20m1) se enfrió  (baflo helado) y se agitó bajo 

argon; se agregó piridina (1.1 8m1; 1 4.6mmol, 4eq) seguida gota a gota por 

cloruro de acetilo (0.55m1, 7.7 rnmol, 2.1 eq). La mezcla se agitó durante 5 

minutos, luego se dejó calentar a.temperatura ambiente durante 90 minutos. 

Se agregó agua (20m1), la mezcia.se agitó durante 2 horas, luego se dejó 

reposar durante la noche. La capa orgÆnica se separó, la porción acuosa se 

lavó con diclorometano, y las fracciones de diclorometano se combinaron y 

se evaporaron. El aceite amarillo pÆlido resultante se disolvió en acetato de 

etilo y la solución se lavó con 0.05M CIE acuoso (20m1); la capa orgÆnica 

se separó, se secó sobre sulfato de magnesio y se evaporó in vacuo para 

proporcionar el producto como Un, sólido amarillo pÆlido, ’H NMR i (d6-

DMSO): 1.25 (d, 6H), 2.06 (s, 3H), 4,65 (hept, 111), 5.05 (s, 2H), 7.12 (s, 

1H), 7.31 (d, 1H), 7.46 (s, 1H). 

El material inicial Æcido 3-isoprOpoxi-5-hidroximetil benzoico requerido se 

preparó como sigue: 
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La escisión estÆndar 2M NaOHJTHF/MeOH de metil 3-isopropoxi-5-

hidroximetil benzoato (1.12g, 5.0 mM) produjo el compuesto del titulo 

como un sólidO incoloro (0.98g,. 94%); ’H NN’IR ö (d6-DMSO): 1.25 (d, 

6H), 4.47 (s, 2H), 4.60 (m, 1H), 5,23 (bs, 1H), 7.06 (s, 1H), 7.24 (s, 11-I), 

7.45 (s, 1H). 

El material inicial requerido motif 3-isopropoxi-5-bidroximetil benzoato se 

preparO como sigue: 

Mono-metil-5-isopropoxi-isoftalato (5.15g, 21.6 mM) se disolvió en THF 

(1 80m1), se enfrió a 2°C y complejo borano: THF (72m1 de solución 1.5M 

en THF, 0.1 1 mM) se agregó gota a gota durante 15 niinutos, manteniendo 

una temperatura interna de <5°C.  DespuØs de 15 minutos la mezcla de 

reaceión se calentó a temperatura ambiente, se agitó durante 3 horas antes 

de enfriar (bafo helado) y extinguiendo con pedazos de hielo. Cuando ya 

no se observó ninguna reacción ma’s, se agregó salmuera (150m1) / Øter 

dietilico (150nil). La capa orgÆnica se retiró, se extrajo la acuosa con Øter 

dietilico adicional (1 x 1 OOml), Los orgÆnicos combinados se lavaron con 

salmuera (1 x 1 OOml), se secaron (MgSO4), se filtraron y se concentraron. 

Se purificó en gel de sulice (20-25% EtOAc/isohexano) ,para producir el 

compuesto del tItulo como un sólido incoloro (3.57g, 74%); ’H NMR 6 (d6-

DMSO): 1,26 (d, 6H)3 3.82 (s, 3H), 4.50 (d, 2H), 4.63 (m, 1H), 5.26 (t, I   

(-OH)), 7.10 (s, 1H), 7.25 (s, 1H), 7.47 (s, 1H). 
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El material inicial requerido mono-metil-5 -.iopropoxi-isofta1ato se preparó 

como sigue: 

2M NaOH (1.03g, 25.9 mM) en metanol (9 ml) se agregó a una solución de 

dimetil-5-isopro.poxi-isoftalato (5.68g, 22.5 mM) en acetona (45m1) y se 

agitó a temperatura ambiente duiinte la noche. La mezela de reacción se 

concentró, se acidificó (2M HC1) a pHl-2, se filtró, se lavó con agua y se 

secó bajo alto vaclo para producir 14279/66/1 como un sólido incoloro 

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

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

como sigue: 

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 (2.4m1, 

25.8 mM) en DMF (50m1) se calentó a 90°C durante 3 horas, despuØs de lo 

cual se agregó 2-bromopropano .adicional (2.4m1), carbonato de potasio 

(2.2g) se agregó, se calentó durante 4 horas ma’s, luego se enfrió a 

temperatura ambiente y se concentró. Sc agregó EtOAc (1 50m1), luego se 

lavó con agua, salmuera, se sec (MgSO4), se filtró y se concentró para 

’producir un aceite amarillo pÆlido que se solidificó al reposar (6.0g, 97%); 

MS (MW) 253. 

EJEMPLO Z 
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Formula (ill,) CONTINUA AL RESPALDO 
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(54) Titulo: COMPUESTOS QUE AFECTAN LA GLUCOCINASA 

(55) ReMndicaciOn(es): 

1. Un compuesto de formula (lib): 

C1.6a1ky1-X 

co 

Formula (llb) 

en donde: 

cada grupo C16 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: 
-O-Z-, -O-Z-O-Z-, -C(0)O-Z-, -OC(0)-Z-, -S-Z-, -SO-Z-, -SO2-Z-, -N(R6)-Z-, -N(R6)S02-Z-, S02N(R6)Z, -CH=CH-Z-, - 
C=C-Z-, -N(R6)CO-Z-, -CON(RS)-Z-, -C(0)N(R6)S(0)2-Z-, -S(0)2N(R6)C(0)-Z-, -C(0)-Z-, -Z-, -C(0)-Z-O-Z-, -N(R6)-C(0)-Z-
O-Z-, -O-Z-N(R6)-Z-, -O-C(0)-Z-O-Z- o un enlace directo; 

cada Z es independientemente un enlace directo, C2-6alquenileno o un grupo de la fOrmula (CH2)PC(R6a)2 -(CH2)q-; 

cada R4 se selecciona independientemente de halo, -CHaFa, CN, N112, C1-6alquilo, -OC1-6alquilo, -COOH, -C(0)OC1-6alquilo, OH o 
fenil sustituido opcionalmente por C1-6alquilo o -C(0)OCi-ealquilo; 

o R5-X1-, donde X’ es independientemente como se define en X mÆs arriba y R5 se selecciona de hidrOgeno. C1-6alquilo, -CHa-aFa, 
fenilo, naftilo, heterociclilo o C3-7cicloalquilo; y R5 se sustituye opcionalmente por uno o mÆs sustituyentes seleccionados 
independientemente de: halo, C1-6alquilo, OC1-6alquilo, -CH3-aFa, CN, OH, NI-12, COOH, 0 C(0)OC1-6alqUilo, 

cada Z’ es independientemente un enlace directo, C2-6alquenileno o un grupo de la fOrmula (CH2)pC(R6a)2_(CH2)q; 

R3 es heterociclilo, en donde el Ætomo en la posiciOn dos del anillo de heterociclilo relativo al grupo amida, al cual estâ unido R3, es 
un nitrOgeno hibndizado sp2, y R3 es opcionalmente sustituido por hasta dos grupos R7; 

R6 se selecciona independientemente de hidrOgeno, C1-6alquilo o -C2-4aIquil-O-C1-4aIquilo; 
R60 se selecciona independientemente de hidrOgeno, halo, C1-6alquilo o -C2-4alquil-O-C1-4alquilo; 

cada R7 se selecciona independientemente de: 
C16aIquiIo, C26alquenilo, C2-6alquinilo, (CH2)03ariIo, (CH2)o-3heterociclilo, (CH2)o-3C3-7cicloalquilo, OH, C1-6alquilo, OH, halo, Ci. 

Balquil-halo, OCI-6alquilo, (CH2)0-3S(0)o-2R8, SH, S03, tioxo, NH2, CN, (CN4O-3NHS02R8, (CH2)0-3COOH, (CH2)0-3-O-(CH2)0-
3R8, (CH2)o-3C(0)(CH2)o-3R8, (CH2)o3C(0)OR8, (CH2)o-3C(0)NH2, (CH2)03C(0)NH(CH2)03R8, (CH2)o-3NH(CH2)o-3R8, (CH4o-
3NHC(0)(CH2)O-3R8; (CH2)0.3C(0)NHS02-R’ y (CH2)o-3SO2NHC(0)- R8 en donde una cadena alquilo, anillo cicloalquilo o anillo 
heterociclilo dentro de R7 se susfituye opcionalmente por uno o mÆs sustituyentes seleccionados independientemente de: C1-
4alquilo,-OH, halo, CN, NI-12, N-Ci-4alquilamino, fj-di-C1.4aIquiIamino y OC14alquilo; 
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of Formula (I) and to methods for preparing compounds of Formula (I). 
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COMPOUNDS EFFECTING 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 mediEted through glucokinase�(GLK), leading to a decreased glucose threshold for 

insulin secretion. in addition the compounds are predicted to lower blood glucose by 

mci-easing hepatic glucose uptake. Such compounds may have utility in the treatment of Type 

2 diabetes and obesity. The invention also relates to pharmaceutical compositions comprising 

said benzamide compound, a sub-group of novel compounds of said benzarnide compounds, 

10 and the use of such a compound in the conditions described above. 

In the pancreatic 13-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 limiting to the overall rate of 

glucose uptake in these cells. The rate of glucose uptake is limited by the rate of 

15 phosphorylation of glucose to glucos6-6-phosphate (G-6-P) which is catalysed by glucokinase 

(GLK) [1]. GLK has a high (6-I0mM) Km for glucose and is not inhibited by physiological 

concentrations of 0-6-P [1]. GLK expression is limited to a few tissues and cell types, most 

notably pancreatic 13-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 of 

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 (MO.DY-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). Defective 

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 hyperinsuliriism [6, 7]. In addition to the reduced GLK 

activity observed in MODY-2 diabetics, hepatic glucokinase activity is also decreased in type 

2 diabetics [8]. Importantly, global or liver selective overexpression of GLK prevents ’or 

30 reverses the de1e1opment of the diabeti c. phenotype in both dietary and genetic models of the 

disease [9-12]. Moreover, acute treatment of type 2 diabetics with fructose improves glucose 

tolerance through stimulation of hepatic glucose utilisation [13]. This effect is believed to be 



WO 031015774 PCT/G 1J02/U3745 

-3... 

In W00658293 and W001/44216 (Roche), a series of beazylcarbamoyl compounds 

are described as glucokinase activators. The mechanism by which such compounds activate 

GLK is assessed by measuring the direct effect of such compounds in an assay in which GLK 

activity is linked to NADH productio.n, which in turn is measured optically - see details of the 

5 in vit,-o assay described in Example A. Compounds of the present invention may activate OLK 

directly or may activate GLK by inhibiting 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. 

10 W09622282, W09622293, W09622294, W09622295, W09749707 and 

W09749708 disclose a number of intermediates used in the preparation of compounds useful 

as vasopressin agents which are structurally similar to those disclosed in the present invention. 

Structurally similar compounds. are also disclosed in W09641795 and JP8 143565 

(vasopressin antagcnism), in JP8301760 (skin damage prevention) and in EP6191 16 

15 (osetopathy). 

W001/12621 describes the preparation of as isoxazolylpyriniidines and related 

compounds as inhibitors of cflJN N-terminal kinases, and pharmaceutical compositions 

containing such compounds. 

Cushman et al .[Bioorg Med Chem Lett (1991)1(4), 211-14] describe the synthesis of 

20 pyridine-containing stilbenes and amides and their evaluation as protein-tyrosine kinase 

inhibitors. Rogers et al [J Med Chem (1981) 24(11) 1284-7] describe mesolonic purirtonc 

analogs as inhibitors of cyclic-AMP phosphodiesterase. 

W000/26202 describes the preparation of 2-amino-thiazole derivatives as anhiturnour 

agents. GB 2331748 describes the preparation of insecticidal thi4zold derivatives. 

25 W096f36619 describes the preparation of arninothiazole derivatives as ameliorating agents 

for digestive tract movements. US 5466715 and US 5258407 describe the preparation -of 3,4-

disu bsti tuted phenol immunostimulants. 1? 58069812 describes hypoglycemic 

pharmaceuticals containing benzamide derivatives. US 3950351 describes 2-benzaniido-5-

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

30 the biological interest of these compounds.. 
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or R5 -X’-, where X’ is independently as defined in X above and R is 

selected froni hydrogen, C1:6alkyl, ’CH3..nFa, phenyl, naphthy!, heterocyclyl 

or C37cycloalkyl.; and R is optionally substituted by one or more 

substituents independently selected from: halo, C1.6alkyl, -0C1..6alkyl, 

5 CH3aFa, CN, OH, NH2, 000H, or �C(0)OC16alkyl, 

each Z’ is independently a direct bond, C26alkenylene or a group of the 

formula -(CH2)p-C(R6)2-(CH2)q-; 

R3 is selected from phenyl or a heterocyclyl, and R3 is optionally substituted by one or 

more R7 groups; 

10 R6 is independently selected from hydrogen, C1alkyl or -C24alkyl-0-C1.4111kyl; 

R6,is independently selected from hydrogen, halo, C1alkyl or -C2alkyl-0-Cialk3,l; 

each B7 is independently selected from: 

C,.6aIkyl, C26alkenyl, C2al kyn yl, (CH2)03aryl, (Ci-12)03heterocyc I yl, 

(CH2)03C37cycloalkyl, OH, CI6a1ky1-OH, halo, C ..alkyl-h a! o, 001 al ky], 

15 (CH2)0.3S(0)02R8, SH, S03, thioxo, NH2, ON, (CH2)03NHS02RB, 

(C1-12)0.1COOH, (CH2)03-0-(CH2)03R8, (CH2)0.3C(0)(CH2)03R8, 

(CH2)03C(0)0R8, (CH2)03C (0)NB2, (CH2)03C(0)NII(CFI2)0.3i&B, 

(CH2)03NH(CH2)03R8, (CH2)03NBC(0)(CH2)o3R8; (CH2)03C(0)N}IS 02-R13 and 

(CH2)03SO2NHC(0)-R8 wherein an alkyl chain, cycloalkyl ring or heterocyclyl 

20 ring within R7 is optionally substituted by one of more substituenis independently 

selected from: C14alkyI,0H, halo, ON, NH2, -CI.4alky]ainino, 

ijj-di-Cjalkylamino and OC1alkyl; 

R8 is selected from hydrogen, C16a1ky1, aryl, heterocyclyl, C37cycIoa]kyl, OH, Ci6alkyl-

OH, COOH, C(0)OC1alkyl, N(R6)C1..6 alkyl, OC16 alkyl, 

25 Co6alkylOC(0)C1 .6alkyl, C(OH)(C16a1ky1)Ci 6alkyl; wherein an alkyl chain or 

aryl, heterocyclyl or cycloalkyl ring within R8 is optionally substituted by one of 

more substituents independentlyelected from: C1.4alkyl, OH, halo, ON, NH2, 

-Nil-C1 4alkyl, -N-di-(C1 a1kyI) and 00 4alkyl; 

each a is indepe.ndent!y 1, 2 or 3; 

30 p is an integer between 0 and 3; 

q is an integer between 0 and 3; 

and   – 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; 

CO 

Formula (Tb) 

5 wherein 

in is 0, I or 2; 

nis 1,2or3; 

and n + m is 2 or 3; . 
. 

each R1 is independently selected from OH, -(CH2)10H, -CH3F, -(CH2)1.4C1-13.F, 

10 0CH3..aFn, halo, OCH3, C2H50, CH3C(0)0-, C16aIky1, C26aJkenyl, C2alkyriy1, 

-NH-C1alky1, -N-di-(CIalkyl), CN, formyl, phenyl or heterocyclyl optionally 

substituted by C1..6aIkyl; 

each R2 is the group Y-X-

with the proviso that Y.-X- cannot be CH30, C2H5O or CH3C(0)0-; 

15 wherein each X is a linker independently selected from: 

-O-Z-, .-O-Z-O-Z-, -C(0)O-Z-, -OC(0)-Z-, -S-Z-,--SO-Z-, -S02-Z-, -N(R6)-Z_, 

-N(R6)S02-Z-, -S02N(R6)-Z-, -CH=CH-Z-, -CC-Z-, -N(R.)CO-Z-, 

-CON(R6)-Z_, -C(0)N(R6)S(0)2-Z-, �S(0)2NR6)C(0)-Z-, -C(0)-Z-, -Z-, 

-C(0)Z-O-Z-, -N(R)-C(0)-Z-OZ-, -O-Z-N(R6)-Z-, -O-C(0)-Z-O-Z- or a direct 

20 bond except where Z is C15a1ky1; 

each Z is independently a direct bond, C2.6alkenylene or a group of the formula 

(CH2)pC(R6")2(CH2)4; 

each Y is independently selected from aryl -Z’-, heterocyclyl-Z’-, C37cycIoalkyI-Z1-, 

C i..alkyI, C26alkenyl, C26alkynyl, 214CH3F or -CH (OH)CI-I30F; vhe rein 

25 each Y is independently optionally substituted by up to 3 R4 groups; 

each R4 is independently selected from halo, CH3aFa, ON, Nil2, C14aIky!, 

-OCI6alkyI, -COOH, -C(0)OC16alkyl, 01-1 or phenyl optionally substituted 

by C1a1kyI or �C(0)OC16alkyl, 
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orR5-X1-, where X1 is independently as defined in X above and R5 is 

selected from hydrogen, C1alkyl, CH3Fa, phenyl, rmphthyl, heterocyclyl 

or C37cycloalkyl; and R is optionally substituted by one or more 

substituents independently selected from: halo, C6alkyl, -OC16alkyl, 

5 CH3nFa, CN, OH, NI-I2, COOH, or �C(0)0C1.6alkyl, 

each Z’ is independently a direct bond, C26alkenylene or a group of the 

formula -(CH2)pC(R)2-(CIi2)q 

R3 isheterocyclyl, wherein the atom at the two position of the heterocyclyl ring relative to 

the amide group, to which R3 is attached, is a heteroatom and when the atom at the two 

10 position of the heterocyclyl ring relative to the amide group is nitrogen, this is an SF2 

hybridised nitrogen, and R3 is optionally substituted by up to 2 R7 groups; 

R6 is independently selected from hydrogen, C16a1ky1 or -C2alkyl-O-C1.4alky!; 

R6,is independently selected from hydrogen, halo, C1alkyl or -C2.1alkyl-O-Cjalkyl; 

each R7 is independently selected from: 

15 C1..6alkyl, C25alkenyl, C2.6alkynyl, (CH2)03aryl, (CH2)0.3hetcrocyclyl, 

(CH2)0.3C3icycl oalkyl, OH, C1 .6a1kyl-OH, halo, Ci 6alkyl-hal o, 0C1 6alkyl, 

(CH2)03S(0)0..2R8, SH, SO37 thioxo, NB2, CN, (CH2)0.3NHS02R8, 

(CH2)03 COOI, (CH2)0.3_0_(CH2)03R8, (CH2)03C(0)(CEI2)03R5, 

(CH2)0.3C(0)0R8, (CH2)0.3C(0)N}12, (CH2)0..3C(0)N}I(CH2)031(, 

20 (CH2)03NH(CH2)03R8, (CH2)03NBC(0)(CH2)0.3R8; (CH)03 C(0)NHS 02-R8 and 

(CH2)0..3SO2NBC(0)-R8 wherejn an alkyl chain, cycloalkyl ring or heterocyclyl 

ring’ within R7 is optionally substituted by one of more substituents independently 

selected from: C1alkyl, 01-I, halo, CN, NH2, C1alkylamino, 

N,N-di-C-1-4alkylamino and OC 14à1ky1; 

25 R8 is selected from hydrogen, C5alkyl, aryl, heterocyclyl, C37cycloaikyl, OH, Ci5aJkyl-

OH, COOH, C(0)OC 1alkyl, N(R6)C16a1ky1, 0C1 .6alkyl, 

CoalkylOC(0)C ,5alkyl, C(OH(C a1kyl)C’16a!kyl; wherein an alkyl chain or 

aryl, heterocyclyl or cycloalkyi ring within R8 is optionally substituted by one of 

more substituents independently selected from: C1alkyl, 01-I, halo, CN, NH21 

30 -NH-C 1alkyl, -N-di-(C alkyI) and OC1alkyl; 

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 R3 wherein R is heterocyclyl and the atom at 
the two position of the R3 heterocyclyl ring, relative to the aniide group to which R is 

attached, is an sp2 hybridised nitrogen include: 

ONZ 
N N.., N..., 

S 

N 

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

Formula (Ic) or a salt thereof; 

H 
/NR3 

Co. 

(R2) 

Formula (Ic) 
10 wherein 

III isO, 1 or 2; 

n is 0, 1, 2, 3 or 4; 

andn+m>0; . 

each R’ is independently selected from OH, (CH2)140H, C143a17a, (CH2)14CF1.F8, 

15 OCFIF1 halo, C6 alkyl, C25aJkcnyl, C26aikynyl, NH2, N(Ci.1a1kyi)6a&yl, CN, 
phenyl or a heterocyclyl optionally substituted by C1..6a]kyl; 

each R2 is the group Y-X-

wherein each X 
is a linker independently selected from 

.O(CH2)03, -(CH2)0.30- -C(0)O(CH2)03-, 
-S(CH2)0.3-, -s O(CH2)0.3-, 

20 -02(CH2)03-, -NI[S02, 
-s O2NH-, -N(CI-12)03-, -N(CH2)130(CI-12)03 - (Cl-i7)1..4-, 

-CHCH(CH1)2.., -CC(CH2)02-, -NI-ICO-, -CONFI-; 
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H 

(R1) CO R3 

(R2) n. 

Formula (Id) 

wherein 

R3 is phenyl, optionally substituted by one or more R7 groups; 

5 in, n, R’, R2, X, Y, R4, R5, R6, R7, R8, and a are as defined above for a Compound of 

Formula (I). 

Compounds of Formula (I), (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, isolating or purifying compounds. 

10 When m is 2, each R1 group may be the same or different; preferably both R1 groups 

are the same. When n is 2, 3 or 4, each R2 group may be the same or different to any other 

R2 group; preferably at least two R2 groups are different. The R1 and/or R2 group(s) may 

be attached at the -2, -3, -4, -5 or -6 positions. 

The term "aryl" refers to phenyl, naphthyl or a partially saturated bicyclic 

15 carbocyctic ring containing between 8 and 12 carbon atoms, preferably between 8 and 10 

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

1,2,3 ,4-tetrahydronaphthyl, indanyl, indenyl, 1 ,2,4a,5 ,8 ,8a-hexahydronaph thyyl or 1,3 a-

dihydropenta] ene. 

The term "halo" includes ch]oro, bromo, fluoro and iodo; preferably chioro, bromo 

20 and fluoro; most preferably fluoro. 

The expression "C113Fa" wherein a is an integer between 1 and 3 refers to a 

methyl group in which 1, 2 or all 3 hydrogen are replaced by a fluorine atom. Examples 

include: trifluoroinethyl, difluoromethyl and fluoromethyl An analogous notation is used 

with reference to the group (CH2)iCH3.Fa, examples include: .2,2-difluoroethyl and 

25 3,3,3 .-trifluoropropyl. 

In this specification the term "alkyl" includes both straight and branched chain alkyl 

groups. For example, "C1alkyl" includes propyl, isópropyl and t-butyl. For the avoidance 

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, irnidazolyl, 1 ,2,4-triazolyl, 1,3 ,4-tri azolyl, indolyl, thiazolyl, thi adi azolyl, pyrazi nyl, 

pyridazinyl and pyridyl. 

Preferred examples of 5/6 and 6/6 bicyclic ring systems include benzofurany], 

benzimidazolyl, benzthiophenyl, benzthiazolyl, benzisothiazolyl, benzoxazolyl, 

5 benzisoxazolyl, pyridoimidazolyl, pyrimi doimi dazol.y1, quinolinyl, isoqui noliny], 

quinoxalinyl, quinaiolinyl, phthalazinyl, cinnolinyl and naphihyndinyl. 

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 C3..7cycloalkyl include 

cycloheptyl, cyclohexyl, cyclopentyl, cyci obutyl or cyclopropyl. Preferably cyclopropyl, 

10 cyclopentyl or cyclohexyl. 

Examples of C1..6alkyl include methyl, ethyl, propyl, isopropyl, sec-butyl, tert-butyl 

and 2-ethyl -butyl; examples of C16a1ky1-OH include hydroxymethylen and hydroxyethy!enc; 

examples of CI6alkyl-halo include chlromethylene, fluoromethylene, ch]orocthylciie and 

fluoroethylene; examples of C2.6alkenyl include: ethenyl, 2-propenyl, 2-butenyl, or 

15 2-methyl-2-buienyl; examples of C2alkynyI include: ethynyl, 2-propynyl, 2-butynyl, or 

2-methyl-2-butynyl, examples of -OC1,.ja1lcyl include methoxy, ethoicy, propoxy and tert-

butoxy; examples of�C(0)OC1..6alkyI include methoxycarbonyl, ethoxycarbonyl and tell-

butyloxycarbonyl; examples of �NH-C1alkyl include: 

CH 

-iJ---CH3 -N-C3  -I 

H H H FJ ;and 

20 examples of �N-di- (C1.4alkyl): 

¶H3 

-N-C3H7 -rJ_CHI?_CH_CH3 

CH3 C2H5 CH3 H 

For the avoidance of doubt, in the definition of linker group IX’, the right hand side of 

the group is attached to the phenyl ring and the left hand side is bound to Y’. The same 

orientation applies to the linker group IXt, thus thetight hand side of ’X1’ is attached to   

25 and the left hand sid is attached to ’R5’. 

It is to be understood that, insofar as certain of the compoulids of Formula (I), (Ia),(Ib), 

(Ic) and (Id) defined above or compounds of Formula (fl) to (Ilk) 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 possesses 
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-Z-, -CH=CH-Z-, -O-Z-, -C(0)-Z-, -C(0)O-Z-, ,.-C(0)-Z-O-Z-, -O-C(0)-Z-O-Z-, 

-N(R)-Z-, -N(R6)CO-Z-, ..N(R6)-C(0)-Z-O-Z- or 

further preferably each X is selected from: 

-Z-, -CHCH-Z-, -O-Z-, -C(0)-Z-, -C(0)O-Z-, ,-C(0)-Z-O-Z-, -N(R6)-Z_, or 

-N(R6)CO-Z-; 

Most preferably each X is selected from: 

-CH=CH-Z-, -O-Z- or -C(0)-Z-. 

each Z is independently selected from: 

a direct bond, -(CH2)12, or a. group of the formula -(CH2)p-C(R’)2(CII2)q, 

wherein R 6,is independently selected from hydrogen and C14a1kyl; 

preferably a direct bond, -(CH2)12- or a group of the formula _(CH2)iC(R6U)2_(CI12)q_3 

wherein R6a is independently selected from hydrogen and C1.1alkyl and p and q are 

independently 0 or 1; 

more preferably a direct bond, �CH2- or -C(cH3)2-. 

and each Y is independently selected from: 

Cialky1, C26alkenyI, aryl -Z1 -, heterocyclyl-Z1 -, C37 cyci oalkyl(CI-12)02, 

(Ci’12) i4CH3aFa; 

preferably each Y is selected.froni: 

Cioalkyl (preferably a ’branched chain C2..6 alkyl such as isopropyl, isobutyl, ctc), 

C26aIkenyI, phenyl -Z1 - or heterocyclyl-Z’ -, 

Most preferably each Y is selected from: 

-CH3 ,-C21-15, prop-2-yl, iso-propyl, 1-methyl-propyl, 2m ethyl -propyl, ally!, phenyl, 

2-ethyl-butyl, phenyl-Z’-, cyclopropyl-.Z’-, cyclopentyl-Z1 -, morpholino-Z’ -, 

iperidinyl-Z-, piperazinyl-Z’-, pyrrolidinyl-Z’ -, tetra,hydro-2H-pyran3,l-Z’-, 

isoxazolyl-Z’-, oxazolyl-Z’-, pyridyl-Z’-, thiazolyl-Z’-, thienyl-Z’- or 

isoindolinyl-Z1 -, 

each Z’ is independently selected from: 

a direct bond, -(CI-I2)12, or a group of the formula -(CII2)jrC(R")2-(CH2)j-, 

wherein R6a is independently selected from hydrogen and CiaIkyl; 

preferably a direct bond, -(CH2)1.2- or a group of the formula 

(CH2)p"C(R)2(CH2)q, wherein is independently selected from hydrogen 

and C12alkyl and p and q are independently 0 or 1; 
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Most Most preferably optional substituenLs on RS are independently selected from: 

OH, OH3, t-butyl, OCH3, chioro or fluoro; 

(10) B.3 is a heterocyclyl (preferably a nitrogen-containing hetrocycJyl group), optionally 

substituted by one or more R7 groups; 

5 Preferably B.3 is a heterocyclyl selected from the following: 

N 

N 
thiazole benzothlazole thiadiazole pyridine pyrazine 

N’ N Q 0\/ U N 
N’ 

pyridazine pyrazole furan imidazot o pyrimidino 

0\/ ON? 0\/ N :)/ N-0 

thiophene oxazole pyrimidine thiophene oxazole ioxazote 

i cc CN  cc C 
Indole benzofurari benzothiophene bonzimidazole 

N:C 

benzoxazoie 

More preferably R3 is selected from: 

Liii azole,, Liii adiazole, pyridine, pyrazi ne, pyridazine, pyrazole, pyrniidine, isoxazole, 

furan, benzothiazole, benzimidazole and benzoxazole. 

10 Further preferably R3 is selected from: 

thiazole, benzothi azole, thiadi azole, pyridine, pyrazine, pyridazine, pyrazole, 

irnidazole, pyrimidine, oxazole and indole. 

Most preferably R3 is selected from: 

pyridine, thiazole or thiadiazole. 

15 In a further embodiment of the invention, R3 is selected from:. 
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More preferred optional substituents on R8 are independently selected from: 

OH, chloro, fluoro and CH3. 

For example, particularly preferred compounds of the invention are those wherein: 

m is 0 and n is 2, the two R2 groups are attached at the 2- and 5- or the 3- and 5-

5 positions (ideally the 3- and 5- positions), and X is -O(CH2)0.2- (ideally -OCI-12-); or 

m is 0 and n is 2, the two R2 groups are attached at the 2- and 5- or the 3- and 5 -

positions (ideally the 3- and 5- positions), X is -O(CH2)02- (ideally �0- or -OCI:12-), and Y is 

benzyl optionally substituted by halo (such as fluoro or chloro, ideally fluoro) or C16alkyl; or 

rn is 0 and n is 2, the two R2 groups are attached at the 2- and 5- or the 3- and 5-

10 positions (ideally the 3- and 5- positions), X is -O(CH2)02- (ideally �0- or -OCt-12-), and It, is 

a heterocyclyl optionally substituteU by R7; or 

ni is 0 and n is 2, the two R2 groups are attached at the 2- and - or the 3- and 5 -

positions (ideally the 3- and 5- positions), X is �0- or -O(CH2)02- (ideally �0- or -OCH2-), 

Y is phenyl optionally substituted by halo (such as fluoro or chloro, ideally fluoro) or C1. 

15 6alkyl, and R3 is a heterocyclyl optionally substituted by R7; or 

in is 1 and n is 1, the R and R2 groups are attached at the 2- and 5- or the 3- and 5-

positions (ideally the 3- and 5- positions), R1 is halo (such.as fluoro, chloro), and X is 

-O(CH2)02- (ideally �0- or -OcH2-). 

According to 
a further feature-of the invention there is provided the following 

20 preferred groups of compounds of the invention: 

(I) a compound of Formula (II) 

S 

(R 
CO 

R3 

Formula (II) 

wherein: 

25 X, Z’, R3 and R4 are as defined above in a compound of Formula (1); 

� or a salt, solvate or pro-drug thereof. 

(II) a compound of Formula Ua) 
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I X, 
z’, r 

3 and R4 are as defined above in a compound of Formula (I);’ 

or a salt, solvate or pro-drug thereof. 

(V) a compound of Formula (lid) 

C1alkyHX 

CO 

CIaIkyI�X 
/  

Formula (lid) 

wherein: 

the C1.6alkyl groups are independently optionally substituted with up to 3 groups selected 

from R4, preferably one of the C1.6aIkyl groups is unsubstituted, 

the Cj6alkyl groups independently optionally contain a double bond, preferably only one 

10 of the CI -alkyl groups contain a double bond, preferably neither of the C16a1ky1 group 

contains a double bond, and 

X, R3 and R4 are as defined above in a compound of Formula (1); 

or a salt, solvate or pro-drug thereof. 

(VI) a compound of Formula (lie) 

C3,1CycIoaIkyl�Z-X 

Co 

15 
� C1aIkyHX 

Formula (lie) 

wherein: 

the C37cycloaIkyl and C1..6alkyl groups are independently optionally substituted with up 

Lo 3 groups selected from R4, preferably the Ci..6alkyl group is unsubstitut.ed;. 

20 the C.6alkyl group optionally contains a double bond, preferably the C1.6alkyl group does 

not contains a double bond; and 

X, Z’, R3 and R4 are as defined above in a compound of Formuh (I); 

or a salt, solvate or pro-drug thereof. 

(VU) a compound of Formula (UI) 
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(IX) a compound of Formula (llh) 

C1aIkyI�X.... 

)LFI 

Co 

Formula (l]ih) 

wherein; 

5 Y is aryl-Z1-, wherein aryl is preferably a partially saturated bicyclic carbocyclic ring; 

Y and the C16aIkyl group are independently optionally substituted with up to 3 groups 

selected from R4, preferably the C1.3alkyl group is unsubstituted, 

the Cj6alkyl group optionally contains a double bond, preferably the C16alkyl group does 

not contains a double bond; and 

10 X, Z1, R3 and R4 are as defined above in a compound of Formula (I); 

or a salt, sàlvate or pro-drug thereof. 

(X) a compound of Formula (llj) 

C1aIky_O_Za 

/ 

Y -x 
- Co 

Formula (Uj) 

15 wherein: 

X is selected from �SO2N(R6)-Z- or �N(R6)S02-Z-, preferably X is �S02N(R6)-Z-; 

Z is as described above, preferably Z is propylene, ethylene or methylene, more 

preferably Z is methylene; 

Za is selected from a direct bond or a group of the formula -(CH2)p-C(R6)2-(CH2)q--; 

20 preferably r is selected from C12alkylene or a direct bond; preferably 
r 

is a direct 

bond; 

116’ is selected from; C1.alky1 or hydrogen, preferably methyl or hydrogen; 

Y is selected from aryl-Z1- or beterocyclyl-Z’-; 

Y and the Ci.6alkyJ group are independently optionally substituted with up to 3 groups 

25 selected from R4, 

the C1.6aIkyl group optionally contains a double bond, preferably the Ci.6alky] group does 

not contain a double bond, and 
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compound 

27

-compound of the invention, particularly an 
in 

yiyQ hydrolysable ester). Various forms of 

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

a) Design of Prodiugs, edited by H Bundgaard, (Elsevier, 1985) and Methods in 

Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press’, 1985); 

5 b) A Textbook of Drug Design and Development, edited by Ksogsgaard-Larsen; 

C) H. Bundgaard, Chapter 5 "Design and Application of Prodrug’s", by H. Bundgaard 

p. 113-191 (1991); 

d) H. .13 undgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);. 

C) 1-I. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and 

10 f) N. Kakeya, et al., Chem Pharm Bull, 32,692 (1984). 

The contents of the ’above cited documents are incorporated herein by reference. 

Examples of pro-drugs are as follows. An in-vivo hydrolysable ester of a compound 

of the invention containing a. carboxy or a hydroxy group is, for example, a pharmaceutically-

acceptable ester which is hydrolysed in the human or animal body to produce the parent acid 

15 or alcohol. Suitable pharniaceuticallyacceptable esters for carboxy include 

C1 to C5alkoxyrnethyl esters for example methoxymethyl, C1 to 6alkanoyloxymethyl esters for 

example pivaloyloxymethyl, phthalidyl esters, C3 to 8cycloalkoxycarbonyloxyC1 to 6alkyl 

esters for example 1-cyclohexylcarb6nyloxyethyl; 1,3-dioxolen-2-onylmethyl esters, for 

example 5-methyl-1 ,3-dioxolen-2-onylmethyl; and C1 6alkoxycarbonyloxyethyl esters. 

20 An in-vivo hydrolysable ester of a compound of the invention containing ahydroxy 

group includes inorganic esters such as phosphate esters (including phosphorarnidic cyclic 

esters) and -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 

-acyloxyalkyl ethers include acetoxymethoxy and 2,2-dinnethylpropi onyl oxy-incihoxy. 

25 A selection of in-vivo hydrolysable ester forming groups for hydroxy include alkanoyl, 

benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (10 give alkyl 

carbonate esters), di alkylcarbamoyl and N-(dialkylaminoethyl)-N-alkylcarbainoyl (to give 

carbarnates), dialkylaminoacetyl and caiboxyacetyl. 

A suitable pharmaceutically-acceptable salt of a compound of the invention is, for 

30 example, an acid-addition salt of a compound of the invention which is sufficiently basic, for 

example, an acid-addition salt with, for example, an inorganic or organic acid, for example 

hydrochloric, hydrobromic, sulphuric, phosphoric, trifl uoro acetic, 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 (lb) to (Id), or (U) to (Ilk), or salt, solvate or pro-drug thereof, in the preparation of a 

medicament for use in the treatment or prevention of obesity. 

According to a further aspect of the invention there is provided a fnethod for the 

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

compound of Formula (ib) to (Id), or (U) 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 

treatment of obesity by administering an effective amount of a compound of Formula (ib) to 

.10 (Id), or il) to (ilk), or salt, solvate or pro-drug thereof, to a mamma] 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, ointmen(s, 

15 gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 

example 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 

or as a suppository 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 andlor 

preservative agents. 

Suitable pharmaceutically acceptable excipients for a tablet formulation include, for 

25 example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calci urn 

carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding 

agents such as st’arch; lubricating agents such as magnesium ste.rate, stearic acid or talc; 

preservative agents such as ethyl or propyl -hydroxybenzoate, and anti-oxidants, such as 

ascorbic acid. Tablet formulations may be uncoated or coated either to modify their 

30 disintegration and the subsequent absorption of the active ingredient within the 

gastrointestinal tract, or to improve their stability and/or appearance, in either case, using 

conventional coating agents and procedures well known in the art. 
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oil-in-water emuLsions. 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 

5 esters or partial esters derived from fatty acids and hexitol anhydrides (for example sorbitan 

monooleate) and condensation products of the said partial esters with ethylene oxide such as 

polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening, 

flavouring and preservative agents. 

Syrups and elixirs may be formulated with sweetening agents such as glycerol, 

10 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 aqueous 

or oily suspension, whith may be formulated according to known procedures using one or 

more of the appropriate dispersing or wetting agents and suspending agents, which have been 

L5 mentioned above. A sterile injectable preparation may also be a sterile injectable solution or 

suspension in a non-toxic parenterally-accep table 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 

20 finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile 

fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently 

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), 

25 Pergamori Press 1990. 

The amount of active ingredient that is combined with one or more excipicuts to 

produce a single dosage form will necessarily vary depending upon the host treated and 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 active 

3() 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 contain about I mg to about 500 mg of an active ingredient. For further information 

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 stanQis, synthetic 

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

(niacin and slow release formulations); 

9) Antihypertensive agents such as, 0 blockers (eg atenolol, inderal); ACE inhibitors (eg 

5 lisinopril); Calcium antagonists (eg. nifeclipine); Angiotensin receptor antagonists (cg 

candesartan), x antagonists and diuretic agents (eg.. furosemide, benzthiazide); 

10) Haemostasis modulators such as, anti thrombotics, activators of fibrinolysis and 

aritiplatelet agents; thrombin antagonists; factor Xa inhibitors; factor Vila inhibitors); 

antiplatelet agents (eg. aspirin, clopidogrel); anticoagulants (heparin and Low 

10 molecular weight analogues, hirudin) and warfarin; and 

11) Anti-inflammatory 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 products in the Examples set out below and salts, solvates and 

15 pro-drugs thereof. 

A compound 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 representative schemes (Routes 1 - 18) in 

which variable groups have any of the meanings defined for formula (I) unless slated 

20 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. Wuis, 

"Protective Groups in Organic Synthesis", Second Edition, John Wiley & Sons, New York, 

1991. 

25 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 2a and 2b) may then 

be performed on these intermediates. The amide-forming reaction (Route 1) is best 

accomplished via the acid chloride, which is usually prepared using oxalyl chloride* However, 

30 alternative methods for acid chloride formation (such as resin-bound triphenyl phosphine with 

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

(Did) with a compound of Formula (Die), 

X 

Y�xut 

R3 
X1

(R1)  F)1 

Formula (Did) Formula (Die) 

5 wherein X’ and X" comprises groups which when reacted together form the group X; 

(U) for a compound of Formula (1) wherein n is 1, 2, 3 or 4 and X or X1 is �SO-Z- or 

oxidation of the corresponding compound of Formula wherein X or X’ respectively is 

(e) reaction of a compound of Formula (ifif) with a compound of Formula (Dig), 

NH  

L,J 
X2 

10 
(RI). (Fl2)1, 

Formula (ifif) Formula (Bag); or 

wherein X2 is a leaving group 

arid thereafter, if necessary: 

i) converting a compound of Formula (1) into another compound of Formula (I); 

15 ii) removing any protecting groups; 

iii) forming a salt, pro-drug or solvate thereof. 

Specific reaction conditions for the above 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" is a leaving 

group (alternatively X’ is a group of formula 12-Z- wherein L2 is a leaving group and X" 

is a hydroxyl group), compounds of Formula (Did) and (Inc) are reacted together in a 

suitable solvent, such as DMF or TI-, 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 (I) 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 dichlorbmethane at ambient temperature. If an excess of MCPBA is 

used a compound of Formula (I) wherein X is �S(02)�is obtained. - 

5 Process e) - reaction of aFormula (Ulf) with a compound of Formula (lUg) can be performed 

in a polar solvent, such as DMF or a non -polar solvent such as TI-IF with a strong base, such 

as sodium hydride or potassium tert-butoxide at a temperature between 0 and 100C, 

optionally using metal catalysis, such as palladium on carbon or cuprous iodide. 

During the preparation process, it-may be advantageous to use a protecting group for a 

10 functional group within R2. Protecting groups may be removed by any convenient method as 

described in the literature or known to the skilled chemist as appropriate for the removal of 

the protecting group in question, such methods being chosen so as to effect removal of the 

protecting group with minimum 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 that 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 deprotction 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 ester-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, -butyl); lower.alkoxy lower alkyl groups (e.g. 

methoxymethyl, ethoxymethy!, isobutoxyrnethyl; lower aliphatic acyloxy lower alkyl groups, (e.g. 

25 accioxyrriethyl, propionyl oxymethyl, butyryloxymethyl, pi valoyloxymethyl); lower 

al koxycaubonyloxy lower alkyl groups (e.g. I -methoxycarbonyloxyethyl, 

1 -ethoxycarbonyl Oxyethyl); aryl lower alkyl groups (e.g. -methoxybenzyl, 2-ni trobenzyl, 

a-ni trobenzy], benzhydryl and phthalidyl); tri(lowcr alky!)silyl groups (e.g. trimethylsi lyl and 

t-butyldimeihylsilyl); ti-i (lower alkyl)silyl lower alkyl groups (e.g. trimeihylsilylethyl); and 

30 (2-6C)alkcnyl groups (e.g. ally] and vinylethyl). 

Methods particularly appropriate for the removal of carboxy] protecting 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) evaporations were carried out by rotary evaporation. in  vacuo and work-up 

prdcedues were carried out after removal of residual solids such as drying agents by filtration; 

(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 nitrogen; 

(iii) yields are given for illustration only and are not necessarily the maximum 

10 attainable; 

H (iv) the structures of the end-products of the Formula were confirmed by nuclear 

(generally proton) magnetic resonance (NMR) 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, doubet; t, triplet; m, muitiplet; br, broad; q, quartet, quin, 

15 quintet; 

(v) intermediates were not generally fully characterised and purity was assessed by 

thin layer chromatography (TLC), high-performance liquid chromatography ftIPLC), infra-red 

(IR) orNMR analysis; 

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

20 mm, 230 - 400 mesh); and 

(vi) Biotage cartridges refer to pre-packed silica cartridges (from 40g UI) to 400g), 

eluted using a biotage pump and fraction collector system; Biotage UK Ltd, Hertford, Hens, 

UK. 

25 Abbreviations 

ADDP azodi carbonyl)di piperi dine; 

DOW dichioromethane; 

DEAD diethyldi azocarboxyl ate; 

DJAD . di-i-propyl azodicarboxylate; 

30 DJPEA di-isopropyethylainine 

DMSO diniethyl suiphoxide; 

DIYJIF dimethylformarnide; 
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Generic Generic Method B - synthesis of unsymmetrical diethers (RI =1 R2) 

Ome 

Compound (b) 

Methyl 3,5-dihydroxybenzoate (16.8g, 0.imoI) was dissolved in dimethyiforrnaniide (180ml) 

powdered potassium carbonate (27.6g, 0.2mol) added, followed by 2-ioclopropane (lOnil, 

5 0.1rnol), and the resulting suspension stirred overnight at ambient temperature under an argon 

atmosphere. The reaction mixture was diluted with water (11) and extracted with dithyI ether 

(2x200rnl). The organic extracts were washed sequentially with water and brine, dried 

(MgSO4), filtered and concentrated in vacua to yield a pale golden oil which was triturated 

with toluene and filtered to remove unreacted ether starting material. The filtrate was 

10 concentrated in vacuo and the residue chromatographed (2x90g Biotage cartridges, cluting 

wiLli isohexane 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 (311 s); 4.6 (lEl, hept); 6.55 (11-1, m); 6.85 (1H, in); 6.95 (11-1, m); 9.8 

(H-I, s). 

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

dimeihylformamide (lOmi), potassium carbonate (2.5g, 18mmol) added, followed by 2-

bromobutane (1.2m1, ilinmol), and the resulting suspension stirred for 7 hours at SO deg C 

under an argon atmosphere. The reaction mixture was cooled to ambient temperature, diluted 

With hexane / ethyl acatate (1:1 v/v) and washed sequentially with water and brine, dried 

20 (MgSO.,), filterqd and concentrated in vacua to yield a colourless oil which was 

chromatograplied (flash column on silica (20g), eluting with isohexane containing ethyl 

acetate (5 % v/v) to give methyl 3-(2-butyloxy) 5-isopropyloxy benzoate as a colourless oil 

(1.06g); ’Hnrnr (d6-DMSO, 6 values): 0.9 3H, t); 1.2 (311, d + 6H, d); 1.6 (2h, m); 3.85 (31-1, 

s); 4.4 (11-I, hept); 4.55 (1H, hept); 6.7 (111, m); 7.0 (2H, m); mlz 267 (M+H)-i-. 

25 
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pale yellow oil, which solidified under high-vacuum (0.71g, 90%); h1i NMR 3 (d-DMSO): 

1.26 (d, 6E1), 3.82 (s, 31-1), 4.64 (111, 1H), 5.21.(s, 2H), 6.92 (m, 11-I), 7.09 (m, 1H), 7.16-7.26 

(in, 31-I), 7.35 (s, 11-I), 7.58 (s, 11-1). 

5 The above generic methods are for illustration only; it will be appreciated that alternative 

10 

conditions that may optionally be used include: use of alternative solvents (such as acetone or 

teirahydro furan), altern alive stoichi ometries of reagents, alternative reaction temperatures and 

alternative methods of purification. 

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

EXAMPLE A 

Route 1 243,5-Di-(2-chlorobenzyloxy)bcnzoyi)aminol-thiazole 

Diisopropylethyl amine DIPEA, 0.34in1, 2.0mM) then N,N-dimethylaminopyridinc (DMAP, 

15 12mg, 0.1mM) were added to a solution of 2-aminothiazole (0.10g, 1.0mM) and 3,5-di-(2-

ch]orobenzyloxy) benzoic acid chloride (0.42g, 1.0mM) in dichioromethane (101n!) under 

argon at ambient temperature. After 80rnins the reaction mixture was filtered, washed with 

ciichloromcthane and dried under high vacuum to give the title compound as a colourless solid 

(0.20g, 41%); ’HNMR 3 (d6-DMSO): 5.24 (4H, s); 6.93 (1H, s); 7.26 (lI-I, d); 7.36-7.43 (61-1, 

20 m); 7.50 (21-I, rn); 7.55 (1H, d); 7.61.(2H, m); 12.60 (lk, brs). 

Alternative 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 amine 

25 component to it. 

The requisite 3 ,5-Di-(2-chlorobenzyloxy) benzoic acid chloride starting material, compound 

(c), was prepared as follows: 
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Oxalyl chloride (7.91m1, 91m-M) was added to a suspension of compound (b), 3,5-di-.(2-

chlai’obenzylox y) benzoic ad d.2/3NaCI (18.3.g, 45.4mM) in dichloromethane (500ml) 

containing dimethylformamide (4 drops) under argon at ambient temperature. After 16 Firs the 

reaction mixture was filtered under argon, concentrated in vacuo then azeotroped with toluene 

5 (2x) to give the title compound as an off-white solid (17.5g, 100%); ’H nrnr (d6-DMSO, ö 

10 10 

values): 5.18 (41-I, a); 6.94 (1B, m); 7.16 (1H, d);7.35 (4H, rn); 7.50 (2H, m); 7.58 (211, in). 

EXAMPLE B 

Route 2a: 2-[35-di-(2-chlorobenzyJoxy)benzoyll arninothiazole-5-cai’boxyli c acid 

A solution of ethyl 2-[3 ,5-di-(2-chlorobenzyl oxy)benzoyl] aminothi azolc-5-carboxyl ale 

(158mg, 0.28 mmol) in T1-W (2 ml) was treated with sodium hydroxide solution (0.7 ml of 

2M, 1.4 mniol), and the reaction stirred at 40 - 50 deg C, until complete hydrolysis was 

achieved (with tic monitoring, approximate reaction time 2hrs). The resulting solution was 

1.5 cooled, diluted with water (5 ml) and acidified to pHi using c.HCI. The precipitate thus 

20 

formed was filtered off, washed (water) and dried to give the title compound as a colourless 

solid, 130mg, 11-1 NMR ö (d6-DMSO): 5.25 (4H, s); 7.0 (11-I, s); 7.4 (61-1, rn); 7,5 (2H, ni); 7.6 

(21-1,m); 8.2 (1H, d). 

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

EXAMPLE C 

Route 2b: {315-di-(2-chlorobenzyloxy)benzoyll amninobenzene-3-curboxylic acid 
cI 
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EXAIVIPLE E 

Route 4; 24315..Di:(2.chlorobenzyloxy)benzoyl)amino]-6-aminobenzoth iazo!c 

2.43 ,5-Di-(2-chl orohenzyloxy)benzoy1)amino]-6-ni trobenzothiazolc (235mg, 0.40mM) was 

5 dissolved in ethyl acetate (40m1), ethanol (20m1) and dimethylformamide (5m1). 57o 

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%); 1H nmr (d6-DMSO, ö values): 5.19 (2H, br s); 5.23 (41-I, s); 6.72 

10 (lI-I, dd); 6.93 (.11-f, in); 7.03 (1H, m); 7.35-7.44 (711, in); 7.51 (21-I, in); 7.61 (211, in); 12.46 

(111, 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 

15 Example A) and 2-amino-6-nitrobenzothiazole (prepared by route 1 described in Example A). 

1-I nrnr (d6-DMSO, 6 values): 5.27 (4H, s); 7.03 (111, s); 7.38-7.46 (41-I, m); 7.49-7.55 (411, 

in); 7.65 (21-I, m); 7.93 (1H, d); 8.30 (111, dd);.9.09 (1H, m); 13.28 (111, br s). 

EXAMPLE F 

20 Route 5: 5-[315-Dk2-chlorobenzyloxy)bcnzoyl)amino1-[134]thiadiazolc-2-sulfonic acid 

5- [3 ,S-Di-(2-chlorobenzyloxy)benzoyl )amino] -[1 ,3,4] thiadi azole-2-thi ol (200mg, Q.38 mM) 

was suspended in 2M NaOH (5rnl), cooled (ice bath) and 30010 aqueous hydrogen peroxide 

(0.16m1, 1.54m1Vf) added dropwise then allowed to warm to ambient temperature. After 401irs 
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Compound (d) 

3-Nitro-5-hydroxy benzoic acid (6.1g, 33.3mM) was dissolved in methanol (150m1), 

concentrated sulfuric acid (2.0mI) was added, and the solution stirred at room temperature for 

5 days. The reaction mixture was concentrated in vacuo, saturated aqueous sodium 

5 hyclrogencarbonate (60mll added cautiously and the aqueous layer extracted with ethyl Rcelate 

(200m1). The organic layer was washed with brine (80m1), dried (MgSO4), filtered and 

concentrated in vacuo to give compound (d) as a pale yellow solid (6.0g, 91%); ’II nmr (d6-

DMSO, 8 values): 3.85 (31-1, s); 7.67 (11-1, m); 7.75 (IH, m); 8.05 (1H, in); 10.88 (lii, br s). 

O..lEIIJ_L.O_ 

Compound (e) 

2-Jodopropane. (0.541n1, 5.4mM) was added to a solution of methyl 3-nitro-5-hydroxy 

benzoate (1.06g, 5.4mlvI) and potassium carbonate (1.12g, 8.1mM) in dimethylforrnamide 

(15ml) under an argon atmosphere at room temperature. The reaction mixture was heated at 

60°C for lhr then additional 2-iodopropane (0.32m1, 3.2mM) added and heating continued for 

15 a further lhr. The reaction mixture was then concentrated in vacuo, water (50ml) and ethyl 

acetate (lOOmI) added. The organic layer was separated and washed with brine (40rn1), dried 

(MgSO4) filtered, concentrated in vacuo to give compound (e) as ’a mobile brown oil; El nmr 

(c16-DMSO, 8 values): 1.30 (6H, s); 3.90 (3H, s); 4.84 (11-I, m); 7,76 (11-I, nn); 7.89 (111, m); 

8.16 (11-I, m). 

0 OH 

- 

20 Compound (f) 

21vt Sodiurii hydroxide (12.3ml, 24.7mM) was added to a solution of methyl (3-nit.ro-5-

isopropoxy) benzoic acid (1.18g, 4.9mM) in methanol (601111) and stirred for 51irs at room 

temperature The reaction mixture was then concentrated in vacuo, acidified to p1-I 1-2 with 

21vt hydrochloric acid, the precipitate filtered, washed with water and dried under high-

25 vacuum over silica gel. Compound (0 was obtained as an off-white solid (1.04g, 94%); ’i-I 
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2M Sodium hydroxide (0.3m1, 0.57mM) was added to a solution of ethyl 2-{(3-isopropoxy-5-

airiino)benzoyl amino] -5-thi azo!ecarboxylate (40mg, 0.11 mM) in tetrahydrofuran (1.2m1)/ 

methanol (0.51n1) and heated at 50°C for 5hrs then at room temperature overnight. The 

reaction mixture was then conceuitrated in vzcuo, acidified, to pH 4-5 with 21VI hydrochloric 

5 acid, the precipitate filtered, washed with water and dried under high-vacuum over silica gel. 

Compound (k) was obtained as a red-brown solid (35mg,100%); IH nrnr (d6-DMSO, 6 

values): 1.27 (61-I, d); 4.63 (11-I, m); 6.58 (1H, s); 7.05 (1H, s); 7.16 (1H, s); 8.14 (lI-I, s). 

EXA J\’LPLEj 

10. Route 7: 2[(3,5-dibenzyjoxybenzoyl)arnino-5-aminoivridine 

To a stirred solution of 24(3 ,5-dibenzyloxybenzoyl)amino]-5-nitrop.yridine (910 mg) in DMF 

(6 ml) was added Zinc dust (1300 ing) and a solution of ferric chloride hexahydrate (1700 mg) 

in water (6 ml). The resulting mixture was stirred at 1200C for three hours. Allowed to cool to 

15 ambient temperature. The mixture was extracted with ethyl acetate. The extract was washed 

with water (50 nil), 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 to 

give the title compound (5.18 mg) as a solid, ’H NIYIR ö (d(,-DMSO): 5.17 (m1 6H), 6.80 (s, 

IN.), 7.00 (d, IN.), 7.26 to 7.46 (rn, 12I-I, 7.71 (s, IN.), 7.78 (d, 11-1), 10.28 (br s, 11-1). MS ES 

20 426.52 (M+H)t 

The requisite 6-t(3 ,5-dibenzyloxybcnzoyl)amino]-3-ni tropyridine starting material was 

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

5-niti’opyridine; ’Fl NMR ö (d-DMSO): 5.18(s, 41-1), 6.90 (s, 1H), 7.29-7.50 (m, 12H), 8,42 

25 (d, 11-1), 8.64 (d, IN.), 9.23 (s, 1H), 11.46 (brs, 1H). MS ES 456.12 (M-i-I-I)t 
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DIvl,SO): 1.35 (s, 61-1), 5.18 (s,41-J), 6.88 (s,IH), 7.28 to 7.48 (m, 121-I), 8.08 (d, li-I), 8.22 (d, 

11-1), 8.82 (s,1H), 9.90 (s, lI-I), 10.96 (s, 1H). MS ES 512,16 (M+H)t 

EXAMPLE K 

5 Route .1O 3,5-d ib cnzy1oxy-N45-{ {(tert-butylarnin o)carbonyllamino} jjyrki in -2-

yl)benzaini d e 

A solution of tei-t-butyl isocyanate (51 mg) in TI-IF (5 in]) was treated with 2-[(3,5-

10 

dibenzyloxybenzoy1aniino]-5-arninopyridine (212 mg), and stirred at ambient temperature for 

24 hours. More ten-butyl isocyanate (0.34 ml) added, and stirring continued at ambient 

temperature for a further 4 days. Volatile material was removed by evaporation and the 

residue was triturated under methanol to give the title compound (159 mg) as a solid, ’H 

NMR 6 (do-DMSO): 1.30 (s, 9H), 5.18 (s, 41-1), 6.09 (s, 111), 6.85 (s, lI-I), 7.32 to 7.50 (ni, 

121-I), 7.78 (dd, 11-I), 8.04 (d, 1H), 8.38 (s, 1H), 8.44 (s, 1H), 10.65 (s, 11-1). MS ES 525.61 

15 (M+H). 

EXAMPLE L 

Route 11: 3,5-di(2-cyanobenzyLy)-N-1methoxyethy1)arnjno]pyrjffin-2 

xflzaride 

NC 

20 

To a stirred sol utioti of eri-butyl 6-( ( 3,5-di(2-cyanobenzyloxy)benzoyl) amino)pyridin-3-yL(2-

meihoxyethyl)carbamate (237 mg) in dichioromeihane (10 ml) was added trifluoroacetic acid 

(3 ml). The solution was stirred at ambient temperature for three hours. Volatile material Was 

removed by evaporation. The residue was diluted in DCM (100 ml), washed with 2M sodi urn 

25 Hydroxide (50 ml), brine (50 ml), dried over MgSO4. Volatile material was removed by 
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solid,solid, ’I-I N1’vIR 8 (d-DMSO): 1.32 (brs, 91-I), 3.18 (s, 3H), 3.34 (t, 21-1),3.56 (1, 21-I), 5.84 (s, 

21-I), 6.37 (d, IH), 7.17 (dd, 11-I), 7.70 (d, 111. MS ES 268.34 (M+I-I)t 

EXAMPLE M 

5 Route 12: N-(5aminopyridin-2-3,1)-34(2-chIorobcnzyl)oxvI-5-[(2 

10 

cyanobenzyl)oxy]benzamide 

The ii Lie compound was prepared from N-(5-nitropyridin-2-yl)-3-[(2-chloroberizyl)oxy]-5-[(2-

cyanobenzyl)oxy]benzamide using a method similar to that described in Route 7. 

The requisite starting materials were prepared as follows: 

Preparation of 3- { [(5-ni tro.pydiri-2-yl)amino1carbonyl I -5-[(2-cyanobenzyl)oxy]phcnyl 

acetate 

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

ml) was added Oxalyl chloride (3.6 ml) and DIvIF (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 mixture of TI-IF (60 nil) and pyridine (40 ml). 2-amino-5-riitropyriditie (3919 

jng) added. The stirred mixture was heated to 55°C for 16 hours. Volatile material was 

20 removed by evaporation to leave a gum which was purified by flash chromatography on silica 

cluteci with 1-5% ethyl acetate in hexane to give the title compound (6200 mg) as a solid, ’I-I 

NlvIR 3 (d(,-DMSO): 2.29 (s, 31-I), 5.37 (s, 21-1), 7.17 (s, 111), 7,45 (s, 11-1), 7.58 (in, iLl), 7.70 

(s ,iI-I), 7.76 (rn, 2H), 7.92 (d, 1H), 8.40(d, lI-I), 8.65 (din, 1H), 9.21 (in, 114), 11.57 (s, lI-I). 

MS ES 433.48 (M+H)t 

25 
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EXAMPLE N 

Ruute 13:  [3,5-Di- (benzy1oxy)benzoy1amino }-N-L2-

Uiinethylamii)ethyl]rticotinamide 

PCT/G1102/03745 

5 Diisopropylethylamine (DIPEA, 0 .23m1, 1.3mM) then 1-(3-dimethylaminopropyl)-3-cthyl-

carbodiimidc (EDC, 126mg, 0.66mM) were added to a solution of 2-

dimethylaminoethylamine (0.57m!, 0.53mM) and 6- ( [3,5-Di-

(benzyloxy)benzoyljamino } nicotinic acid (0.20g, 0.44mM) in dich.loromethane (I Orni) under 

argon at ambient temperature. After 16 hours the reaction mixture was evaporated in vaci.w 

10 and then chromatographed on S102 using a gradient elution of 10 to 25% methanol in 

dichiorornethane. The fractions containing product were evaporated to give a cream solid 

(0.052g, 25%);.’H NMR 8 (d6-DMSO): 2.67 (61-1, s); 3.11 (2H, m); 3.62 (21-I, m); 5.18 (411, 

s); 6,88 (111, s); 7.27-7.52 (1211, br m); 8.18-8.36 (21-I, m); 8.90 (1H, s); 10.20 (11-I, br s). 

15 EXAMPLE 

Route 14: 2435-Di- (2-chlorob’enzyloxy) benzoylaniinol-5-hyd roxymeth yl pyridine 

To a cold (-15 degC) solution of 2-[3 ,5-Di-(2-chlorobenzy!oxy)benzoyl)amino]-pyri dine-5 -

carboxylic acid (305 mg, 0.59 msnol)in dimethoxy ethane (5m!) was added 4-methyl 

20 morpholine (BOjtI, leq) and isobutyl chioroformate (761.0, 1.02 eq). The reaction mixture was 

slirTed at -15deg C for 15 rains and then filtered; the residue was washed with dimeihoxy 

ethane (Sxirnl). The filtrate and washings were cooled to ’?lS deg C and treated with a 

suspension of sodium borohydride (22mg, leq) in water (lml). After the effervescence had 

ceased, water (50m1) and ethyl acetate (30m1) were added; the reaction mixture was 

25 eveporated to dryness and the residue absorbed onto silica. The required compound was 

isolated by flash chromatography (eluting with 5% methanol in dichioromethane) to give the 
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heated at reflux for 16 hours. The suspension was cooled andpailitioned between ethyl 

acetate and hydrochloric acid (1M). The orgni.c 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 

5 ö (d,-DMSO): 5.19 (41-I, s); 6.88 (IH,$); 7.26-7.48 (12H, m); 8.40 (11-1, d); 8.46 (U-I, cld); 

9.04 (11-1, s); 11.13 (11-I, br s); (LCMS; ES 1+) 479 (MH). 

The requisite starting material was prepared as follows: 

10 Preparation of 3,5 -bis (benzylox y)-N-(5 -cyan opyri din -2-yl)benzami de 

6 
The title compound was prepared as described in Example A (route 1), starting from 2am.i:iio 

5-cyanopyridine and 3,5-bis(benzyloxy) benzoyl chloride, ’H NMR 5 (d6-DMSO): 5.19 (411, 

s); 6.89 (11-1, m); 7.26-7.46 (12H, m); 8.27 (11-I, dd); 8.33 (11-1, d); 8.84 (11-1, s); 11.23 (IF!, br 

15 s); "/ (LCMS; ESI+) 436 (MEl4). 

The requisite 2-arnino-5-cyanopyridine starting material may be purchased (l3ionet. Research, 

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

20 EXAMPLE R 

Route 17: 3S-bis(benzyloxy)-N-[5-(5-oxo- -dihydro-1,24-oxadiazoU.3..yI)p yrid in-2-

yllbenzaniide 
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EXAPvII-’LE S 

Route l8 {(2Jbis(benzyJoxy)benzoyl1arninolpYrk1in-5-yi)amino1(oxO)acetiC acid 

0 H 

cLO.l,,tN 

NJLbH 

Methyl oxalyl chloride (37 JLL, 0.4 mmol) was added to a mixture of N-(5-arninopyridin-2-yl)-

5 3,5-bis(benzyloxy)benzarnide (150 mg, 0.36 mmol) and triethyl amine 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 reduced pressure and the 

residue was purified on silica by MPLC (eluting with 1% methanol / DCM to 15% methanol / 

DCM) to give a colurless solid (110 mg). This material was dissolved in TI-IF (2 mL). Water 

:10 (3 ml.) and sodium hydroxide (0.5 mL, 2M, 1 mmol) were added. The mixture was stirred for 

I hour before being, acidified with hydrochloric acid (21YI) and diluted with water. The 

resulting precipitate was isolated by fiiration, washed with water and dried in vacuo. The title 

compound was obtained as a colourless, solid (88 ing, 50%))H NvJIR. 5 (d-DMSO): 5.18 (41-1, 

s); 6.88 (lii, s); 7.30-7.50 (12H, m); 8.17 (21-1, s); 8.79 (1H, s) 10.79 (11-1, s); 10.93 (111, br 

15 s); LCMS; ESI+) 498 (1vllI’) 

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

EXAMPLE T: 

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

Ti to ’120, were also made. 

Compound T9 was prepared by Route lb (multi-parallel synthesis), as follows. To the 

appropriate ads (6.0 rnmol) in dichloromethane (25 mis) was added 1 drop of 

25 diniethyiformamide and the mixture stirred at room temperature under argon. The oxalyl 

chloride (0.867 mIs) was added to the acid and stirred at room temperature for 2 hrs. The 

solvent was removed in Genevac DD4, and resulting residue azeotroped with 

dichloromethiane (3 x 10 mIs), then dried high vacuum for 2hrs, The resulting acid chloride 

was then dissolved in TUF (30 mIs) and 5mls of the solution was added to one of the set of 
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4 1 1H NMR d (d6-DMSO): 
5.36 (4H, s); 7.00 (11-1, 

LJL. m); 7.44 (2H, d); 7.55-
7.64 (2H, m); 7.77 (41-1, 

H m); 7.93 (2H, d); 8.43 
(1H, d); 8.49 (1H, m); 
9.43 (1H, s); 11.17 (1H, 
S). 

5 
- 1 1H NMR d (d6-DMSO): 

3.90 (3H, s); 5.24 (41-I, 

; 

7.60 (2H, m); 9.02 (lI-I, 
s); 9.52 (111, s); 11.54 
(11-I, br s). 

6 2 1H NMR d (d6-DMSO): 
5.24 (4H, s); 6.96 (1 H; 
m); 7.39 (OH, m); 
7.51(211, m); 7.62 (2H, 
M); 8.98 (11-I, s);9.48 
(1H, s); 11.44 (11-1, b   s). 

7 2 * 1H NMR d (d6-DMSO): 

LJI 
5.34 (4H, s); 7.00 (11-1, 
s); 7.57 (2H, m); 7.75 JUH 

oJç.A  I (4H, m); 7.91 (2H, d); 
H 

9.00 (1 Fl, s); 9.52 (1H, 
s); 11.53 (11-1, s); 13.43, 
(1Hbrs). 

8 1 1HNMR d (d6-DMSQ): 
N 2.29 (3H, s); 2.33 (3H, 

s); 3.24 (rn, 2H); 4.21. 
(2H, t); 5.12 (21-I, s); 

1 6.80 (1 H, m); 7.21 (*1, 
m); 7.31 (1H, rn); 7.40 
(2H, m); 8.39 (1H, m); 
8.45 (1 H, rn); 8.82 (1 H, 
s);9.38 (1K, s); 11.06 
(H,brs). 
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Ig p ’ trut’uI  
16 lb 312 

17 lb 452 

R -Z-IN 

18 - lb 400 

’19 0 2a, 428 426 811 (500MHz, DMSO-d) 1.28 

ic (6H, d), 3.07 (2H, , 4.26 
(2H, 1), 4.70 (181, m), 6.71 

N 
(11-1, m), 7.12 (111, m), 7.24 

T (2H, rn), 7.30 (11-I, ni), 7.46 
(IH, m), 8.98 (1H, d), 9.48 

so (Iii, d), 11.33 (181, s), 13.24 
(1H,brs). 

20 la 382 

FIN 

N1Q 

For Example 7, the ester intermediate was prepared by route 1: 

’H N1v[R 8 (d6-DMSO): 3.90 (3H, s); 5.34 (4H, s); 7.01 (lI-I, s); 7,43 (21-I, s); 7.58 (2H, rn); 5 7.74 (41-I, rn); 7.91 (21-1, d); 9.02 (Iii, s); .9.52 (1H, s); 11.57 (1H, br s). 
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Oxalyl chloride (0.20m1, 2.35mM) was added to 3 -(2-(4-methyl thiazol-5-yl ) ethoxy)-5-nitro 

benzoic acid (0.72g, 2mM) in dichioromeihane (30m1) containing DMF (2 drops) under an 

argon atmosphere at room temperature. After 3hrs the reaction mixture was concentrated in 

5 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 (20m1) then DIPEA (0.96mJ, 5.6 

mM) and DMAP (0.04g, 0.3 mM) added. After stirring overnight under argon the feaction 

mixture was concentrated, purified on silica gel (50%to75%tol00% EtOAc/iso-hexane) gave 

a pale yellow solid .which was triturated with MeOH to give 2-[3-(2-(4-methyl thiazol-5-yl) 

10 ethoxy}-5-nitro] benzoylarnino]-[1,3,4]-thiadiazole as a colourless solid (0.30g, 48%); ’i-I 

NMR ö (d6-DMSO): 2.37 (s, 3H), 3.26 (t, 2H), 4.35 (t, 2H), 7.89 (m, IB), 8.09 (s, Iii), 8.47 

(s, 11-I), 8.81 (s, 11-I), 9.24 (s, 1H). 

0 

K\S(qAOH14

 

15 DIAl) (3.16rn1, 16.1mM) was added to a stirred solution of methyl 3-nitr0-5-hydroxy 

benzoate (2.1 1g, 10.7mM), 4-(2-hydroxy ethyl) -5-methylthiazo]e (1.55ml, 12.8mM), and 

triphenylphosphine (4.21g, 16.1 mM) in THF (50ml) under an argon atmosphere at room 

temperature. After lhr reaction mixture concentrated in vacuo, residue triturated with diethyl 

ether to give a colourless solid (triphenyiphosphine oxide), Diethyl ether cone. to giye a dark 

20 brown gum, purification on silica gel (50% to 75% EtOAc/iso-hexane) gave the product 

contaminated with reduced DIAD and iriphcnylphosphine oxide (6.8g). The crude product 

was disso]vedlsuspended in MeOH (SOmi), 2M NaOH (20m1, 40 mM) added, heated at 65°C 

for 4 hrs then cooled and concentrated. The residue was diluted with water (140rn1)/ 2M 

NaOH (40rnl), the precipitated tripherlylphQsphine oxide filtered, then acidifibd with c. HCI to 

25 pHl-2. The precipitate was filtered, washed with water, dried under high-vacuum to give 3-

(2-(4-methyl thiazol-5-yi) ethoxy)-5-nitro benzoic acid as a colourless solid (3.12g, 79% 

over 2 steps); ’H NMR ö (d6-DMSO): 2.39 (s, 3H), 3.23 (t, 21f), 4.35 (t, 21-I), 7.78 (s, 111), 

7.90 (m, IFI), 8.22 (s, 1H), 8.93.(s, 1H). 
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EXAMPLE W’ LXAM13LEW 

2-(3-isoropoxy.5-dirncthyIaminoniethyDbenzovl aminothiazole 

(Route 21) 

5 A solution of 2-(3-isopropoxy-5-formyl)benzoyl aminothiazole (0.11g, 0.39minol) In 

dichioromeihane was treated with dimethylan-iine (0.074m1 of an approx. 5.6M solution in 

ethanol, 0.41msnol, 1.1 eq) and stirred under argon for 10 mins. To the solution was added 

sodium tris-acetoxy borohydride (0.11g, 0.53mrnol, 1.4 eq), and the resulting mixture stilled 

overnight at ambient temperature. Further reagents were then added (same quantities as 

10 before) and the mixture again stirred overnight at ambient temperature. The solution was 

treated with saturated sodium bicarbonate solution (lOmi) and stirred for 20 mills; it was then 

extracted twice with dichioromeihane, the organic extracts dried over magnesium silfa1e and 

evaporated in vacua to give the product as a colourless oil. This was dissolved in ethyl acetate 

and the solution treated with an ethereal solution of HCI (excess of 1M); the precipitate thus 

15 formed was filtered under argon and washed with diethyl ether to give 2-(3-isopropoxy-5-

dimeihylanii nomelhyl)benzoyl aminothi azole hydrochloride as a colourless solid (0.1g, 72%), 

’1-I Nlv[R 5 (d6-DMSO); 1.31 (d, ÔH), 2.71 (s, 6H), 4.26 (m, 2H), 4.76 (m, 114), 7.29 (d, Ifi), 

7,42 (m, IH), 7.55 (d, liii), 7.70 (s, 1H), 10.66 (bs, lI-I). 

20 The rcquisite starting material was prepared as follows: 

EXAMPLE X 

2-(3-isojjjoxy-5-formyl)benzo3,1 aminothiazole 

(Route 22): 

25 
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The requisite 3-isopropoxy-5-acetoxymethyl benzoic acid was prepared as follows: 

A solution of 3-isopropoxy5-hydroxymethy1 benzoic acid (0.77g, 3.7niinol) in 

5 dichtoromethane (20m1) was cooled (ice-bath) and stirred under argon; pyridine (1.18.ml, 

14.6rnrnol, 4eq) was added followed dropwise by acetyl chloride (0.55m1, 7.7 mrnol, 2.1 eq). 

The mixture was stirred for 5 mins, then allowed to warm to ambient temperature over 90 

rains. Water (20m1) was added, the mixture stirred for 2 hrs, then allowed to stand overnight. 

The organic layer was separated, the aqueous portion washed with dichiorornclhanc, and the 

10 ctich]oromethane fractions combined and evaporated. The resulting pale yellow oil was 

dissolved in ethyl acetate and the solution washed with 0.05M aqueous HCl (20rnl); the 

15 

organic layer was separated, dried over magnesium sulfate and evaporated, in vacuo to give the 

product as a pale yellow solid, 1H Nvffl ö (d6-DMSO): 1.25 (d, 6H), 2.06 (s, 31-1), 4.65 (hept, 

11-I), 5.05 (s, 21-I), 7.12 (s, lii), 7.31 (d, 1H), 7.46 (s, III). 

The requisite 3-isopropoxy-5-hydroxymethyl benzoic acid starLi.ng material was prepared as 

follows: 

Standard 21YI NaOH/T1-llJMeOH cleavage of methyl 3-isopropoxy-5-hydroxymethyl benzoate 

I 20 (1. 12g, 5.0 mM) gave the title compound as a colourless solid (0.98g, 94%); 1-1 NIVIR a (d6-

DMSO): 1.25 (d, 61-1), 4.47 (s, 21-1), 4.60 (in, 1H), 5.23 (bs, Iii), 7,06 (s, IH), 7.24 (s, It-I), 

7.45 (s, 11-I). 

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

25 as follows: 
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filtered and concentrated to give a pale yellow oil which solidified on standing (6.0g, 97%); 

MS (MEr’) 253. 

EXAMPLE Z 

5 2-(3-isopropuxy-5-forml)benzoyl arnirjothiazole-5-carb2xylic acid, 

IRvute 24 

0111 >-4 

t2-?-
A solution of 2- (3 -i sop rop oxy-5 -hydroxymethyl)benzoyl arninothiazole-5-carboxyli c acid 

(0.42g, 1.25mniol) in tetrahydrofuran (50m1) was treated with Dess-Maitin periodiriaiic 

1.0 (DMP, 0,58g, 1.37nimol, 1.1 eq), and stirred at ambient temperature for 90 mins. The solvent 

was removed in vacuo, and the residue treated with dichioromethane and filtered. The residue 

was iartitioned’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 filtration as a 

15 colourless solid, (0.145g, 35%), ’II NMR 5 (4-DMSO): 1.32 (d, 611), 4.79 (iii, 111), 7.62 (in, 

[H), 7.92 (m, 111), 8.13 (s, 1H), 8.18 (s, 111), 10.03 (s, 1H). 

The requisite 2-(3 -i sopropoxy-5-hydroxymethyl)benzoyl ami nothi azole-5-carboxylic acid 

starting material was prepared according to the procedure given in Route 2a and is 

20 exemplified as Example I1. 

EXAMPLE AA 

{2-[3Lsopropoxy-5-(3-methyl-but-1-enyI)lbenzoy1 aminothiazole-5-caL-boxylicaehll 

(Route 25) 

0 X)-/<’ 
_ OH 

25 

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

tetrahydrofurari (20rriI) was treated with potassium t-butoxide (1.1ml of IM in 
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The requisite 2-(3-isopropoxy-5 -carboxymethylerie oxy) benzoyl aminothi azol e was prepared 

from 2-(3-isoprpoxy-5 -methoxycarbonylmethylene oxy) benzoyl aminoihiazole by slandard 

ester hydrolysis (Route 2a); ’H NMR ö (d6-DMSO): 1.28 (d, 61-1), 4.69 (m, 11-I), 4.73 (s, 211), 

5 6.6 (apt, 11-I), 7.22 (s, 11-I), 7.27 (ap d, 21-1, 7.53 (ap d, 1H); rnlz 337.31 (M+I-J)+ 335.27 (M-

The requisite 2-(3-isopropoxy-5-methoxycarbonylmethylene oxy) benzoyl anhi nothi azole 

10 starting material was prepared from 3isopropoxy-5-(methoxycarbonyI)rne ill oxybcnzoic acid 

and 2-.aminotFiiazole (48% isolated yield) by a standard acid chloride coupling (Route 1); ’H 

NMR 6 (d6-DMSO): 1.27 (d, 611), 3.70 (\, 3H, 4.71 (in, 11-1), 4.86 (s, 211), 6.99 (1, 11-I), 723 

(t, 111), 7.26-7.27 (rn, 2H), 12.53 (s, 1H); m/z 351.31 (M+H), 349.28 (M-1-1) -

OH
 

0 

15 M3OXO 

The requisite starting material was prepared from 3-isopropoxy-5-(melhoxycarbonyl 

iueihylene 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 6 (d-DMSO):J.25 (d, 611), 

20 3.69 (s, 311), 4.65 (in, 111), 4.83 (s, 211, 6.71 (ap t, 11-1), 6.98 (s, 11-1),,7.01 (s, 111), 12.97 (bs, 

111); ink 554.27 (2M+NJ:I4), 267.26 (M-H) 
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The residue was partitioned between ethyl acetate (25m1) and saturated sodium bicarbonate 

(25m1), and the organic extract dried over MgSO4. Evaporation in vacuo afforded the title 

compound as a brown sQlid (1.30g, 81%). 

’I-I NMR 3 (d-DMSO): 0.97 (d, 6H), 1.26 (d,611), 2.00 (ni, IH),.3.78 (d, 211), 4.69 (in, 1.1-1), 

5 5.12 (s, 211), 6.58 (t, 111), 6.99 (dd, 1H, 7.1 (ap d, 2H), 7.73-7.78 (rn, 211), 10.24 (bs, lI-I); 

m/z 344.41 (M+H) 

10 The requisite 2-(3-isobutyloxy-5-isopropyloxy) benzoyl amino-5-nitropyridine was prepared 

according 10 Route 1 (see Example 10 in Pyridine table); ’H NMR 8 (d6-DMSO): 0.98 (d, 

611), 1.27 (d, 611), 2.01 (in, 111), 3.60 (d, 211), 4.71 (m, 111), 6.67 (ap 1, 111), 7.17 (ap d, 21-1), 

8.39 (d, il-I), 8.63 (dd, 111), 9.20 (d, 111), 11.43 (bs, 1H); mIz 374 (M+H), 372 (M-H). 

15 EXAMPLE Dl) 

3-isobutylox3,-5-isopropyloxy) benzoylj amino -5N-methy1su1fo)carboxamido 

pyridine 

(e27 

20 2-[(3-isobutyloxy-5-isopropyloxy) benzoyl] aminopyridine-5-carboxylic acid (95mg, 

0.255mrnol) was stirred with EDC (59mg, 0.306mmol), DMAP (37mg, 0.306mmol) and 

meihanesulfonamide (36mg, 0.378mmo1) in DCM (3m1) under aninert atmophere for IGh. 

The reaction mixture was diluted with further DCM (lOmi) and extracted with water (20m1). 

IM citric acid (SmI) and brine (5m1). Filtration through a PTFE membrane and evaporation in 

25 vacua afforded the title compound as, a colourless crystalline solid (90mg, 79%). ’H NMR 8 

(d-DMSO): 0.97 (d, 611), 1.26 (d, 611), 2.03 (m, 111), 3.01 (s, 311), 3.79 (d, 21-1), 4.70 (ni, 111), 



WO 03/015774 PCTIGJ302I037.15 

- 87 - 

The requisite ethyl 2- ( 3-isopropyloxy-5- [1 -methyl-i -(5-ethoxycarbonyl-thiazol-2-yl 

aminocarbonyl)] ethoxy benzoyl) arninothiazole-5 -carboxyl ate starting material was prepared 

by a standard acid chloride method according -Lo Example A Route 1, starting from 3-

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

5 

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

starling material was prepared according to the procedure described by Corey ci a], JACS 91 

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

10 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 

acetaic. The organic extracts were dried (MgSO4), filtered and concentrated in vacuo to give 

the crude product as a pale yellow solid. Recrystallisation from hexane gave the title 

compound as a colourless solid; I-I Nv’tR 8 (d6-DMSO): 1.15 (d, 61-1), 1.5 (s, 611), 4.55 (hepi, 

15 111), 6.55 (dd, 11-I), 6.95 (m, iii), 7.05 (m, 111), 13.0 (br s, 111); rnlz 283 (M–i-I)+, 

281 (M+H). 

EXAMPLE FF: 

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

Example numbers FF1 to FF5, were also made. 

Iil: ti�  
1

 
11-1 NMR d (dG’DMSO): 

Q 3.95 (31-1, s); 5.25 (4H, 

a); 6.95 (1 H, a); 7,4 
CI o,JLJ I (61d, rn); 7.5 (2H, m); 

H 7.65 (2H,rn); 0.25 (1 H, 
d); 8.6 (1H, d); 11.85 
(1H, bra). 
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EXAMPLE GG: 

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

GGi to 007, were also made, 

2 1H NMR d (d6-DMSO): 

o.. 

5.22 (411, s); 6.54 (il-I, 
d); 6.93 (1H, d); 7.27 
(1H, d); 7.32-7.44 (OH, 

011 
m); 7.53 (21-1, m); 7.63 
(2H, m); 11.85 (1 H, s); 
12.86 (11-1, br s). 

1 H NMR d (d6-DMSO): 
3.75 (31-1, s); 5.21 (41-I, 

- 

j-

 s); 6.55 (11-1, d); 0.86 
(11-1, m); 7.31 (1 H, m); 
7.38 (41-1, rn); 7.38 (21-I, 

o m); 7.53 (’H, m); 7.59 
� . (21-1, m); 10.80 (1H, br 

S). 

3 la 331 

o p4 -N la 332.53 330.51 (300M1-Iz, CDC[3) 
1.02 (611, i, 1.36 (61-1, 
d), 2.08 (11-1, in), 2.30 
(314, s), 3.75 (d, 21-1), 
4.60 (lB. hept), 6.66 
(21-I, rn), 7.08 (214, rn), 
9.85 (1H, br s). 

S 
’y4 

N-u o la 376.47 374.45 1j(300MHz, DMSO-d) 
0 

cli 

N0 0.98 ((il-I, d), 1.27 (611, d), 
2.02 (11-I, rn), 3.80 (211, d), 
3.84 (31-1, s), 4.68 (111, 
hept), 6.62 (lI-I, s), 7.12 
(31-1, iii), 10.95 (11-1, br s), 
13.65 (IH, br s). 
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All 

"IN? ME 

ldi?gp Hg 
2 11 I 

I ’lH NMR d (d6-DMSO): 
� 

LJL, 

H 

2.63 (3H, s); 5.24 (41d, 
s); 6.96 (1 H, s); 7,35-
7 .45 (6H, m); 7,51 (2H, 
m); 7.61 (21-11rn); 12.84 
(1H, br s). 

3 1 - 1H NMR d (d6-DMS0): 
1.38 (31-1, 1) 3.25 (21-I, 
q); 5.25 (4H, s); 6.97 
(1 H, s); 7,41 (61-1,,1); 
7.54 (21-I, iii); 7.64 
(21-I,m); 13.13 (’11-1, br 

4 1 - 1H NMRd (d6-DMSO): 

� 1 

1.32 (31-1, t), 4.32 (211, 
ci); 5.20 (4H, s); 6,73 

7.39 (41-I, rn); 
7.46 (2H, m); 7.53 (2H, 
m); 7.64 (2H,rn). 

5 1 1H NMR d(dS-DMSö) 
4.20 (3H, s); 5.20 (41-1, 
s);6.98(1H,$);7.42 
(6H, m); 7.53 (211, rn); 
7.62 (2H, m); 12.78 
(1H,brs). 

6 2 530,  1HNMR d (d6-DMS6 
532 5.24 (4H, s); 6.96 (1H, 

all 
� 

S); 7.37 (41, m); 7.33 
(2H, m); 7.53 (2H; rn); 
7.62 (21-I, m). 

7 
� 1 .1 H NMR d (d6-DMSO): 

LJ 
5.25 (41-I, s)-- 6.74 (1H, 
m); 6.99 (1H, s); 7.23 
(1 H, m); 7.41 (41-I, rn); 

H 
7.49 (2H, m); 7.53 (2H, 

0.1 m); 7.65 (21-I, m); 7.97 
(1H, s); 13.20 (1H, br 
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13 516, 1H NMR d (dB-DMSO): 
- . 518 5.21 (41, s); 6.98 (1H, m); 7.34-7.40 (61d, m); 7.50 (2H, rn); 7.59 (21-1, 

M). 

14 398 ’H NN. 6 (d6-DMSO): 

1,0 (d, 61-1), 2.0 (hept, 

IH), 2.35 (s, 31-1), 3.8 (d, 
211), 5.2 (s, 21-1), 6.85 (d, 
111), 7.15-7.25 (in, 31-I), 
7.30 (d, 11-I), 7.4 (21-1, ni), 
9.2 (s,. U-i), 11.6 (br s, 

15 402 ’H NMR 6 (d-DMSO): 
1.0 (d, 6Ff), 2.0 (hept, 

H 

ZY 
11-1), 3.8 (d 21-I), 5.2 (s 
21-I), 6.85 (s, 11-I), 7.2-7.3 

21-I), 7.35 (s, 11-I), 7.4 
(m, 21-I), 7.6 (t, IH), 9.2 

11-I), 13.0 (br s, 11-1). 
16 35.0 

17 - 322 
- ’H NMR 5 (d;-DMSO): 

1.3 (d, 121-I), 4.7 (hept, 
N H 21-J), 6.65 (s, 11-I), 7.25 (s, 

21-1), 9.2 (s, 1H), 12.95 (br 
s,1FI). 

18 1 ’f-I NMR 8 (d6-DMSO): 
2.34 (s, 31-I), 3.23 (t, 2k-I), 
4.21 (t, 2k-I), 4.62 (d, 2H), 
5.26 (d, 1H), 5.40 (d, IH), 

fly 
6.05 (in, 1H), 6.75 (s, lI-I.), 
7.31 (s, 21-I), 8.83 (s, 11-I), 
9.20 (s, 11-1), 12.48 (br s, 
1H). 
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27 27 -0 3 
388 386 8 (500MHz, DMSO-d6) 

y °NN 

. 1.27 ((31-I, d), 4.73 (I11,ni), 
1 5.21 (21-I, s), 6.82 (IH, s), 

2a, 
7.20-7.31(311, br m), 7.36- 
7.47 (211, brrn),7.58 (11-1, 1), 

ic 9.23(111, s), 12.97 (11-1, br 
(b) s)._____ 

28 -’..-.- 
38.9 (500MHz, DMSO-c16) 

1.28 (611, d), 3.06 (21-1, 1), 
4.27 (21-1, t), 4.72(111, in), 

211, 6.72 (111, s), 7.12 (111, d), 
1  7.26 (111, s), 7.31 (21-1, nn), 

(b) - 7.48 (U-I, in), 9.20 (111, s). 

21 2a, 434 6 (300M1-Lz, DMSO-d6) 
o -j -011 la 1.26(61-1, d) 3.07 (211, 1), 

4.15 (211, t), 4.70 (11-1, in), 
6.68 (111, s), 7.11 (111, d), 
7.22 �7.34 (31-1, br in), 7.47 

30 lb 402 400 51, (300M1-lz, DMSO-d6) 

iç 

NN/ (HA .42 .39 1.27 (611, d), 2.63 (311, s), 

TU) 4.70 OH, hept), 5.20(21-f, 
s), 6.82(111, s), 7.24 (31-1, 
in), 7.39 (211, in), 7.56 (111, 
t), 12.80(11-1, hi s). 

31 
41 

� 
lb 404 402 81, (300MHz, DMSO-d6) 

(1-iA .40 .37 1.27 (61-1, d), 2.63 (3H, ), 

TU) 
3.06 (214, Q, 4.25 (21-1, 1), 
4.70 (111, hept), 6.72 (11-1, 

J 
s), 7.12 (11-1, d), 7.28 (314, 
in), 7.47 (11-1, rn), 12.77 (11-1, 
br s). - 

32. lb 468 466 6 (300MHz, DMSO-d6) 

L (HA .39 .37 2.63 (311, s), 5.23 (41-1, s), 
F 

TU) 6.97 (11-1, s), 7.24 (411, rn)1 
7.43 (41-1, in), 7.57 (21-I, t), 
12.84 (11-1, br s). 
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4 1 531 1H NMR d (d6-DMSO): 

I 4.77 (21-1, s); 5.25 (41-1, 
s); 6.94 (iH, m); 7.31 
(1H, s); 7.36-7.48 (6H, 
m); 7.53 (2H, m); 7.63 
(21-1, m); 12.83 (1H, br 
s) (+ 0.4 eq. 1Pr2NEt). 

5 3 528,1H NMR cI(d6-DMSO): 
/ 

H 

530 2.63 (31-1, m); 4.16 (21-1, 
m); 5.24 (41-1, s); 6.99 
(1H, s); 7.38-7.44 (71-1, 
m); 7.52 (21-1, m); 7.62 
(21-1, m); 9.06 (1H, br 
s); 12.75 (1H, br s). 

6 3 - 1H NMR d (d6-DMSO): 
- - - 

2.57 (3H, rn); 3.48 (2H, 
m); 5.25 (41-1, s); 6.95 
(21-1, m); 7.36-7.44 (GH, 
m); 7.53 (21-1, iii); 7.62 
(2H, m); 7.83(1 H, m); 
12.60 (1H, br s). 

7 
. 2a 497,1H NMR d (d6-DMSO): 

499 
(- 

3,64 (21-1, s); 5.26 (41-1, 
s); 6.95 (11-I, s); 7.04 

002 (1H, ); 7.37-7.46 (GH, 
) 

m); 7.54 (21-1, m); 7.63 
(21-1, m); 12.40 (1H, br 
s); 12.68 (1 Fl, brs) 
(.HCI). 

8 2a 459, 1H NMR ci (d6-DMSO): 
415 5.15 (41-1, s); 6.9 (11-I, 
(- s); 7.2-7.5 (121-1, m); 
CO2 8.1 (1H, s). 

) 

9 1 1H NMR d (d6-JJMSO): 
(IFr2NEt salt) 1.24 

d° (15H, m); 3.12 (21-1, m); 
3.80 (2H, rn); 5.24 (41-I, 
S); 6.93 (1 H, rn); 7.36-
7.45 (71-1, m); 7.51 (211, 
M); 7.61 (21-1, m);, 
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HE 
16 6 1 H NMR d (d6-DMSO): 

2.68 (3H, s); 3.81 (1H, 
OH s); 5.15 (2H, s); 6.38 

(1 H, s); 6.87 (111, s); 
7.00 (1H, s); 7.37 (2H, 
m); 7.49 (11-1, m); 7.58 
(1 H, m); 8.10 (1 H, s); 
8.21 (11-1, s). 

17 6 1  NMR ci (dB-DMSO): 
0 

), 
1.32 (6H, d); 4.86 (1H, 
 7.87 m); (1H, s); 8.05 

(11-I, s); 8.14 (lI-I, s); 

-. 

8.45 (1 H, s). 

18 6 400, iH NMR d (d6-DMSO): 
402 1.22 (61d, d); 4.36 (211, 

o � (- 
CO2 

m);4.58(1H,m);6.24 
(1 H, s); 6.47 (1 H, m); 
6.84 (2H, in); 7.26 (31-1, 
m); 7.37 (21-1, 

rn); 

7.45 
(1H, m); 7.76 (1H, br 

19 6 1H NMR d (d6DMSO): 
1.21 (61-1, 

ci); 4.28 (21-1, 

HNrAp 
m); 4.55 (1 H, m); 6.26 

OH

 

(111, s); 6.43 (1 H, rn); 
6.83 (1H, s); 6.59 (111, 
s); 7.20 (1H, m); 7.26-
7.37 (41, m); 7.74 (1 H, 
brs).  

20 
� 6 

� 367 1 H NMR ci (d6-DMSO 
(- 1.23 (6H, ci); 4.38 (21-1, 
CO2 s); 4.60 (1H, m); 6.33 

H 
) 

(1 H, m); 6.89 (21-I, in); 
7.47 (111, dd); 7.89 
(1 H, 

ci); 5.10 (1 H, s); 
8.51 (1H, dcl); 8.63 
111, d), 

21 
- 0 396 1H NMR d(d6-D__MsO) 

(- 1.21 (6H, d); 3.81 (31-I, 
CO2 s); 4.24 (21-1,’rn); 4.55 

IIN 
___,° ) (1 H, m); 6.26 (21-I, rn); 

� 

6.84 (31-I, iii); 6.97 (1 H, 

--_ 

m); 7.20 (2H, m). 
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28 1 11-1 NMR d (d6-DMSO): 

19 ’-2.32 (3H, s); 2.37(3H, 
s); 3.24 (21-1, t); 4.22 
(21-1,t);5.13(21-1,$); 

1 . 6.80 (11-1, rn); 7.19 (31-I, 
� m); 7.29 (11-1, s); 7.37-

7.45 (31-1, m); 9.06 (11-1, 

s); 12.48 (1H, bj). 
29 1 1H NMR U (d6-DMSO): 

-j
 

1.28 (31-1, t); 2.32 (311, 

N 
s); 2.37 (3H, s); 3.24 
(21-1, t); 4.14-4.29 (41-1, 

O 
m); 5,13 (21-1, s); 6.84 
(1H, m); 7.21 (4H, rn); 
7.29 (11-1, s);7.38 (21-1, 
m); 8.20 (1 H, s); 8.81 

ç.1  H, s). 
30 s-OH 2a (1) I-INMR U (d6-DMSO): 

1.26 (d, 6H),,1.69 On, 
111), 5.14 (s, 211), 6.75 (s, 
11-1), 7.26-7.48 (iii, 711), 

� 

S 8.01 (s, 111). 

31 a 2a 391 ’HNMR d (d-DMSO): 
(1 b) 1.0 (d, 1211), 2.0 (rn, 211), 

S 3.8 (d, 41-I), 6.75 (s, 111), 
7.25 (d, 21-I), 8.15 (s, IN). 

32 1 
- ’H MAR ö(dDMSQ); 

o 1 .i � 1.26 (d, 611), 4.69 (rn, 

jj 111), 5.16 (s, 211), 6.74 (s, 
T iH, 7.26 (d, 11-i), 7.31-

7.47 (rn, 711), 8.54 (d, 
111), 12.47 (bs, 111). 

33 o ’- 2a (1) ’H MAR 8 (d6-DMSO): 
1.26 (d, 611), 2.38 (s, 311), 
469 (iii, 111), 5.18 (s, 21-I), 
6.31 (s, 11I), 6.76 (s, Iii), 
7.30 (s, lI-I), 7.35 (s; il-i), 
8.00 (s, 111). 
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M, 1. 

ol mom 

MEN 
2.64 (s, 31-I), 5.17 (s, 4J1), 

OH 

6.93 (s, 1H), 7.29-7.45 
(m, 7H), 7.53 (s, 111), 8.13 

- - 

(rn, 111). 

40 - 1 H NUR ö(d-DMSO 
2.64 (s, 31-I), 5.14 (s, 411), 
6.90 (s, 1H), 7.26 (d, il-I), 
7.31-7.47 (in, 71-1), 7.49 

o (m, 111), 7.55 (d, 114), 
12.56 (bs, 111). 

- , lb 349 

42. 2a (1) H NMR 6 (d-DMSO): 
5.22 (s, 411), 6.96 (s, 111). 
7.20-7.29 (rn, 411), 7.37-
7.44 (m, 411), 7.55 (m, 

0 

2H), 8.12 (s, IN). 

43 2a (1) 
- ’H NMR 6 (d6-DMSO): 

5.21 (s, 41-I), 6.93 (s, II-I), 
H 

. 7.19-7.29 (m, 411), 7.38-
7.46 (m, 411), 7.56 (rn, 

0 

211), 8.03 (s, 111). 

44 2a (1) ’HNMR 6 (d,-DIvISO): 
2.38 (s, 311), 3.25 (t, 211),

 

4.24 (t, 2H), 4.65 (d, 21-1), 
5.27 (d, lI-I), 5.42 (d, lI-I), 
6,05 (m, 111), 6.78 (s, 111), 
7.32 (s, 21-I), 8.15 (s, 111), 
8.90 (s, 111), 12.94 (br s, 
1H). 

45 2 (1) - - 111 NMIR 6 (d6-DMSO): 
OH 2.32 (s, 31-I), 2.34 (s, 31-I), 

3.22 (1, 2111), 4.21 (t, 21-1), 
& 5.13 (s, 2H), 6.82 (s, lI-I), 

7.16-7.25 (rn, 311), 7.30 
(11-I, s), 7.39 (lI-i, rn), 7.98 

____ .81(s,ii-J). - 
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54 
o 2a 445 ’H NMR 5 (d(,-DMSO): 0.98 

oTl.AH)N 
. 

(d, 6H), 1.98 - 2.05 (in, JH), 
3.81 (d,2H),5.20(s,21-1),6.81 

H 
(s, 1H), 7.0-7.1 (in, 21-1), 7.35 

° 

(s, 11-I), 7.38-7.45 (in, 2H), 7.58 
� I (1, 1H), 8.03 (s, 111), 12.90 (br 

55 
o 2a 441 

- p1-I MAR S (d-DMSO): 0.98 
(d, 6H) 1.98-2.05 (in, 

in), ii 

2.36 (s, 3H),3.81 (d, 21-1), 5.17 
(s, 

21-I), 6.817.17-7.23 (in, 311), 
7.32 (s, IH), 7.40 (ap d, 211), 

__________  8.01 (s, lI-I) 

56 
a u � o 

-��Sj_ojfl1._JLu 
2a ’HNMR S (d-DMSO): 1.27 

80H . (d, 61-1), 4.71 (sept, 11-1), 5. 6 

I . 
(d, 211), 6.78 (d, 111), 7.25-7.51 
(in, 71-1), 8.12 (s, 11-1), 12.98 

O (bs,11-1) 

57 
. 2a 434 432 ’H NMR S (d6-DMSO): 0.98 

a 

(d, 6H), 1.98-2.05 (in, lI-I), 
3.81 (d, 21-1), 5.26 (s, 21-1), 6.83 

H (ap t, IN), 7.30 (s, IH), 7.39 (s, 

o 11-1), 7.79 (s, 11-I), 8.12 (s, III), 

f 9.1 (s, 11-1). 

58 .. lb 335 

59 lb 293 

60 
0 H - 1 ’HNMR S (d6-DMSO): 

1.29 (d, 

6H), 4.74 (sept, 
11-I), 5.22 

H f (s, 21-1), 

6.79 
(t, 11-1), 7.19-7.32 

(in, 411), 7.37 
(1, IH), 7.43 

(ni, 111), 

7.56 
(m, 211), 12..61 

(bs, lii) 61 

2a ’I-INMRS (d6-DMSO) 1.26 (d, 

a 

611), 4.64-4.76 
(in, IN), 5.20 (s, 

2H), 6.78 
(s, 11-I), 7.18-7.34 (in, 

3H), 7.36-7.46 
(in, 2H), 7.50-

7.60 (in, 11-1), 7.98 
(s, 111) 
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V. 

o,cn 
2a 405 1403 1HNIvIR8 (d6-DMSO): 1.14 

o s-’ 

(d, 6H), 1.3-1.4 (m,21-1), 1.42-

.1.62 (m, 41-1), 1.65-1.82 (rn, 
2H), 3.9 (d, 21-1), 4.62-4.78 On, 
11-1), 6.68 (s, IH), 7.22 (s, 211), 
8.12 (s, 111). 

72 
o- 

2a 381 379 ’H NMR 8 (d,-DMSO): 1.25 

0 8

 -’(d, 61-I), 3.3 (s, 31-I), 3.7 (t, 211), 

-’To..,- N4.15 
H 

(t, 211), 4.6-4.8 (hopE, lii), 
6.75 (t, 1, 7.25 (d, 2H), 8.15 

-’o x  

0 

o s 

_2 H 0 

 
(s, 111), 13.0 (bs, 21-1). 

 

73 2a  379 377 ’H NIvIR 6 (d5-DMSO): 3.8 
(s, 31-I), 5.25 (s, 21J) 6.9 (rn, 

T° -  
I? 

111) 7.2-7.35 (m, 31-1), 7.4-7.5 
(m, 211), 7.6-7.7 (t of .l, in), 
8.15 (s, 111), 13.0 (bs, 211). 

74 o o 
OH 

2a 401 
- ’H NIVLR 3 (d6-DMSO): 0.9 CL 

311), 1.2-1.3 (d, 311 + ci, 614) 
1.5-1.75 (rn, 21-1) 4.45 (hex, 
111), 4.75 (hept, IF!), 6.7 (1, 
111), 7.2 (d, 211), 8.15 (s, (1-1), 
13.0 (bs, 21-1). 

75 22 ’HNMRÔ (d0-DMSO): 1.31 
(d, 614), 4,82 (m, 1Ff), 7.26 (d, 

H 111), 7.56 (d, 111), 7.59 (s, 111), 
7.94 (d, 111), 8.15 (s, 111), 
10.00 (s, 111), 12.77 (bs, 11-1). 

76 o 
’ 

OH 

o 

2a - ’H NMR 3 (d6-D1Y1SO):0.97 (d, 
3H), 1.26 (s, 611), 1.72 CL 211), s�S 

N 3.85-4.20 
(in, 211), 4.56-4.83 

(m,IH), 6.69 (s,111), 7.00 (s, 11-1), 
7.26 (s, 11-1), 8.11 (s, IH) 77 ° 2a 359 ’FINM.Rö 

(d6-DMSO):1.30(d, 
OH 

614), 
3.30 (s, IF!), 4,74 (ii,, Il-i), 

4.88 
(s, 21-I), 6.80 

(s, 111), 7.31 
app d, 211), 8.15 

(s, 114),. 10.01 (bs,IH) 78 o oa 2a 

407 405 
’1-1 NMR 8 (d(,-DMSO): 

0.91(t,61-1), 1.29 (d,611), 1.37-
’T° ’ 1.53 (m, 411), 1.56-1.70 

(m,114), 3.30 (d 211), 4.73 
(ni, 111) 6.72 (s, 11-1), 

7.26 (app d, 
21-1), 8.14 (s, 11-1), 13.00 (bs, 

11-1) - 
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07 o 
’ 

"ro(m, 
21 ’HNMR(d6-DMSO):0.72 

21-I), 0.89 (in, 2K), 1.32 (U, 
61-1), 2.66 (in, 114), 4.21 (in, 
2K), 4.75 (m, 111), 7.26 (d, 
111-), 7.42 (s, 111), 7.55 (U, 111), 
7.68 (s, 11-1), 7.76 (s, 11-1), 9.53 
(bs, 2K). 

88 1. 351 349 1HNMR8 (d5-DMSO): 1.27 

(See (d, 6K), 3.70 (s, 31-I), 4.71 (in, 

Ex 26) 1K), 4,86 (s, 2K), 6.99 (t, ill), 
7.23 (t, 1K), 7.26-7.27 (in, 21-1), 

o 12.53 (s, 1K) 

89 24 - 1MNMR 6 (d,-DMSO): 1.32 

OH 
(d, 61-1), 4.79 (rn, UT), 7.62 (in, 

H IH), 7.92 (in, 1!-!), 8.13 (s, 11-1), 
� 

0 11 
8.18 (s, 11-I), 10.03 (s, li-I). 

90 0 26 419 417 ’HNMRÔ (UrDMSO): 1.28 
(d, 614), 2.18 (s, 3K), 2.24 (in, 

-c 

21-1), 2.32 (in, 2K), 3.44 (ap 1, 

o 4H), 4.65 (in, iN), 4.85 (s, 2H), 
6.68 (ap t, 11-1), 7.19 (in, 11-1), 
7.24 (ap d, 21-1), 7.55 (aj U, 
11-i). 12.45 (bs, 11-I) 

91 25 ’HNMR8 (d6-DMSO): 1.0! 
� 

OH 
(d, 61-I), 1.29 (U, 61-1), 2.81 (rn, 
111), 4.72 (rn, 111), 6.53 (dd, 
lI-I), 6.29 (d, IF!), 6.97 (s, IF!), 

ZFOM 7.50 (s, 11-1), 7.53 (s, IN), 8.11 
(s, 11-1), 8.18 (s, 11-1). 

92 
, a 1. - 1HNIvIRt5 (d6-DMSO): 1.29 

(d, 91-I), 4.28 (q, 21-1), 4.53 (d, 
2K), 4.71 (in, 111), 5.26 (1, IN 

H0 - (-01-I)), 7.10 (s, IN), 7.53 (s, 
11-1), 7.60 (s, 11-1), 8.20 (a, 1K), 
13.01 (bs, 11-I). 

93 6 ((16-DMSO) 1.34 

"1° 
I11

 
(d, 3K), 1.39 (in, 611), 4.30 (q, 
2K), 4.84 (in, 11-1), 7.58 (s, 11-I), 
7.97 (a, 11-1), 8.17 (s, 11-1), 8.26 
(s, iN), 10.09 (a, 11-I). 

- 

"-0 0

 .ç-( 
La  

�\ 
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=I
ö (300MHz, CDC) 1.02 103 Os 3 (e) 393 391 

N (CM .22 .21 (61-1, d), 1.26 (31-1, t), 1.35 

la) 
(6H, d), 2.08 (11-1, in), 3.60 
(2H, q), 3.74 (ci, 211), 4.47 
(2H, s), 4.58 (1 H, hept), 6.64 
(I H, in), 6.88 (1 H, s), 7.02 
(ll-1,m). 

1 Oil. 0 s 411 
.42 

4Q9 
.38 

8ti (300MHz, DMSO-d6) 0.98 
(61-1, ci), 1.27 (61-1, ci), 2.02 - 
(111, in), 2.55 (31-1, 

s), 

3.80 
(211, d), 4.14 (211, s), 4.70 
(11-I, hept), 666 (111, s), 7.23 
(31-1, in), 12.62 (11-1, br s). 

105 la 427 425 (300MHz, CDCI1) 1.02 

o_.LN_LN .39 .38 (611, d), 1.36 (611, d), 2.08 
QJ u (111, in), 3.75 (211, ci), 4.60 

(111, liept), 6.68 (111., in), 7.00 
(21-I, 

in), 7.69 (li-i, s). 

106 lb 349 347 51, (3001v11-lz, CDC13) 0.95 - 
(611, d), 1.25 (611, ci), 1.95- 

N_LS (1-IA .43 
II TU) 2.05 (111, m), 2.2 (311, s), 3,65 

(211, d), 6.7 (111, in), 6.98 
(111, in), 7.02 

(11-1, in). S 107 ’-,--.lb 1k� - 

403 401 öjj(300MHz,DMSO-d6) 1.25 JL ’Cs N (HA 
.39 .37 

(61-1, d), 2.38 (31-1, s), 3.05 
H T (21-I, t), 

4.6-4.8 (11.1, in), 7.05 
N,  d)4 7.10-7.12 (3M, in), 

(I7.15, (111, in), 7.42-7.45 
(1FI,rn) 108 ________________________ ________ lb 401 

399 
t31 (300?vlHz, CDCI3) 1.25 o s (HA .42 

.39 (6H, 
d) 

2.3 (3H, 
s), 4.4-4.6 

c) 1 TU) (111, m) 5.05 (211, s), 6.65 

(lI-I, in), 6.85 (111, s), 7.0-7.15 
(411, in) 7.2-7.3 (III, in), 7.38-

_____ 7.42 
(IN, in). 109 lb 

467 
465 51, (300MHz, DMSO-c16) 2.35 

.38 .37 
(3H, s), 5.2 (411, s), 6.95 

(111, 

7.2-7.3 (51-1, in), 7.4-7.45 
TU) , 

(411, in), 7.5-7.6 (211, in). 110 ’ lb 

467 465 
3 (300MHz, CDCI3) 1.9 (31-1, 

(HA 

.37 .38 s), 4.95 (41-I, 
s), 

6.4 
(11-1, s), TI.)) 

6.9-7.1 (61-1, 
m), 7.15-7.25 

(21-1, in), 7.3-7.4 (211, in). 



WO 03/015774 

’65- 

PCT/GB02/03745 

-11.3-113- 

[EW.Ma i Rri ?71 2, c Ml I I 
?M M 

HIM+,- ) I NO 

mm. 

4.2- 0NL .43 (611, d), 3.3-3.65 (811, m), 
H 

9 
4,5 (211, m), 4.7-4.8 (11-1, in), 

- 

6.05 (2H, ), 6.95 (IF!, d), 

7.05 (JH, d), 7.25 (211, in), 

7.55 (2H, m), 7.7 (IFI, s), 7.8 

120 3 490 488 
.43 .42 

6’  _ 

121 3 470468 
’-’DI 

0 
0 HAS 

122 - 3 483486 

0 ti H 
.49 .47 

. 123 3 486 484 
 

.51 .51 

124 -r 21 467 465 
.50 .49 

125 0 H .21 455 
.48 

H 453 
.46 

126 0 H 21 46746.5 
.50 .48 


