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Solicitud Internacional No. PCT/S2012/064528 Facha 0911112012
Publicacién Internacional No.  W02013/071169 Fecha 16/5/2013

El solicitante presenta una copia de la(s) reivindicacién(es) patentable(s) u otorgable(s) de la solicitud de la Oficina de
Primera Presentacion que profirié el examen de patentabilidad, junto con una traduccién al castellano. [ 81 [] NO

REQUISITOS PARA EL RECONOCIMIENTO DE LOS RESULTADOS DE EXAMENES DE PATENTABILIDAD
EFECTUADOS A SOLICITUDES EXTRANJERAS

Para que la Superintendencia de Industria y Comercio pueda reconocer los resultados de examenes de patentabilidad
producidos por otras Oficinas de Propiedad Industrial se debe cumplir con las siguientes condiciones:

{a) Al momento de solicitar el examen de patentabilidad, si el solicitante pide que se reconozcan examenes de patentabifidad
de otras oficinas extranjeras, debera aporiar junto con el pago de la tasa correspondiente, 10s siguientes anexos:

(1} Copia de las resoluciones, fallos o decisiones que han sido relevantes para la determinacién de la patentabilidad de la(s)
solicitud(es) en la Oficina que haya proferido el examen de patentabilidad que contienen reivindicaciones patentables u
otorgables que son ta base de la peticion, y si es del caso, su traduccidn al castellano. sl [NO

{ii) Copia de todas las reivindicaciones determinadas como patentables u otorgables en la Oficina que profirié el examen de
patentabilidad v, si es del caso, su traduccion al castellano. 31 [INO

(iii) Copia de los antecedentes, informacién o documentos citados por el examinador de fa Oficina de Primera Presentacion
del examen de patentabilidad, en las resoluciones, fallos o decisiones correspondientes, incluyendo la literatura no patente.
Los documentos de patente deberan presentarse siempre y cuando no estén disponibles para ta Superintendencia de
industria y Comercic mediante el simple acceso a hases de datos gratuitas. sl [ONO

(iv) Una tabla de correspondencias de las reivindicaciones que han sido determinadas como patentables u otorgables en la
solicitud de la Oficina que haya proferido el examen de patentabilidad.
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REIVINDICACION 7)

Un compuesto de formula II

Rr1 O RS RS

I 4
ko

o una o una sal farmacéuticamente
aceptable del mismo, en donde:

R! s hidrégeno o un grupo alifatico
de 1 a 4 4tomos de carbono,

opcicnalmente sustituido con uno o mas

1) Un compuesto de formula II

0 una © una sal farmacéuticamente
aceptable d=l1 mismo, en donde:
R! es hidroégeno o un grupo alifético

de 1 a 4 atomos de carbono,

opcionalmente sustituido con uno o més

de haldgeno, -OR, -5R, -N(R}., - de haldégeno, -0R, -8R, -N(R)z, -
N(R}C(O)R, - N(R}C{O)R,

C(O)N(R)», -N{R)C(O}N(R)z, -N(R)C{QO)OR, [C{O)N(R)z, -N{(R)C(O)N(R)z, -N(R}C(O)OR,
—OC{O)N{R})y, -N(R)SOzR, -50:N(R})y, =~ -OC{O)N(R)z, -N{R)SOzR, -SO;N(R}2, -

la reivindicacidén 7 de la solicitud
colonmbiana se relaciona con el
compuesto de formula II.

[VE]




C{O)R, -C(O)OR, -OC(O)R, -S{0)R o -
SO2R;

R? es Hy, en donde Hy se
selecciona de un anillo heterociclico
monociclico saturado o parcialmente
insaturado de 4 a 8 miembros gue tiene
1 a 2 hetercatomos gue se seleccionan
independientemsnte de nitrégeno,
oxigeno o azufre, un anillo
heterocaromatico monociclico de 5 a 6
miembros que tiene 1 a 4 heterocatomos
que se seleccionan independientemente
de nitrégeno, oxigeno o azufre o un
anillc heteroarcomdtico biciclico de 8
a 10 miembros que tiene 1 a 5
hetercidtomos que se seleccionan
independientemente de nitrégene,

oxigenoc o azufre;

R® es hidrégenc, haldgeno, -CN, -OR, -

C(O)R, -C(O)OR, -OC{O)R, -S{O)R o -
SOzR;

R? es Hy, en donde Hy se
selecciona de un anillo heterociclico
monociclico saturado o parcialmente
insaturado de 4 a 8 miembros gue tiene
1 a 2 hetercdtomos que se selaccionan
indepesndientemente de nitrdgeno,
oxigeno o azufre, un anillo
hetercaromético monociclico de 5 a 6
miembros que tiene 1 a 4 hetercatomos
que se seleccionan independientemente
de nitrégeno, oxigenc o azufre o un
anillo hetercaromdtico biciclico de 8
a 10 miembros gue tiena 1 a 5
heteroatomos gue se saleccionan
independientemente de nitrdgeno,

oxigeno o azufre;

R? es hidrégeno, haldégeno, -CN, -OR,
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N(R)C(O)OR, -OC{O)N({R)z, -N{R)SOR, -
SO:N (R)z, -C{(C)R, -C({O)OR, -
OC(O)R, -S(0O)R, -50:R, ~-B(OH}; o un
anillo obcionalmente sustituido que s=
selecciona de fenilo o un hetercarilo
de 5 a 6 miembros que tisne 1 a 4
hetercatomos gue se seleccionan
independientementes de nitrdgeno,
oxigeno o azufre;

R* es un anillo fenilo o
naitilo opcicnalmente sustituido;

cada uno de R’ y R’ es
independientemente -R, -OR, -SR, -
N{R})2, -N(R)C(O})R, =-C(O)N(R}z, -
N{(R}C{O)N(R}2, -N(R)C(O)OR, -
OC{OIN(R)2, -N(R)SO2R, -S50:N(R):, -
C(O)R, -C{QO}QOR, -OC{(O)R, -S{C)R o -

SO;R; o R®> y R® se toman juntos para

SR, -N{R)z, -N(R)C({O})R, -C{O}N(R)z, -
N({(R)C{(OYN{R}2, -
N{R)C{Q)OR, -OC({(Q)N(R)z, —-N{R)SOR, -
SON(R)2, -C(O)R, -C{Q)OR, -
OC(O)R, -5{0)R, -S0zR, -B(OH)z © un
anillo opcionalmente sustituido gue se
selecciona de fenilo o un hetercarilo
de 5 a 6 miembros que tiene 1 a 4
hetercdtomos gue s& seleccionan
independientemente de nitrdgeno,
oxigeno o azufre;

R* es un anillo fenilo o
naftilo opcionalmente sustituido;

cada uno de R® y R es
independientemente -R, -OR, -8R, -
N(R})z, -N(R)C{O)R, -C(O)N(R}z, =~
N(R)C(OYN(R)z2, -N{R)C{O)OR, -
OC(O)N(R)2, —-N(R)SOR, -SO;N(R),, -
C(O)R, ~C(O)OR, —-OC(O)R, -S{O)JR o -

SO;R; o R® vy R se toman juntos para

Lh



formar un grupo ciclopropilenilo,

ciclobutilenilo u oxetanilo; vy
Cada uno de R’ 1% R" es

independientemente hidrégeno, -R, -OR,
-8R, -N{(R}z, -N{(R)C(O)R, -
C{OYN(R)z, -N(R)C(O)N(R)z, -N(R)C(O)OR,

-OC({O)N(R)2, —-N(R}SO0R, -S50:N(R}z, -
C(O}R, -C(O)OR, -OC(O)R, -5{0O)R o -
SO,R; o R’ v R’ se toman juntos para
formar un anillo carbociclico
monociclico saturado ¢ parcialmente
insaturado de 3 a 8 miembros, o un
anillo heterociclico monociclice
saturado o parcialmente insaturado de
4 a 8 miembros que tiene 1 a 2
hetercatomos que se selaccionan
independientemente de nitrégeno,
oxigeno ¢ azufre y
cada R es independientemente
hidrégeno, o un grupo opcionalmente

sustituido que se selecciona de un

formar un grupo ciclopropilenilo,
ciclobutilenilo u oxetanilo; y
Cada uno de R' y R’ es

independientemente hidrdgeno, -R, -OR,
-SR, -N({(R});, -N(R)C(O)R, -
C(O)N({R})z, -N(R)C{O}N(R},, -N(R}C{O)OR,

—QC(O)N (R)2, -N(R)SOR, -30:N(R)z, -
C{O)R, -C{O)OR, -OC{OYR, -S{(O}R o -
S0,R; o R’ y "' se toman juntos paré
formar un anillo carbociclico
monociclico saturado o parcialmente
insaturado de 3 2 8 miembros, ¢ un
anillc heterociclico monociclico
saturado o parcialmente insaturado de
4 a 8 miembros que tiens 1 a 2
hetercatomos gue se seleccionan
independientemente de nitrégeno,
oxigeno o azufre y

cada R 25 independientemente
hidrégeno, o un grupo opcionalmente

sustituido gue se selecciona de un
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grupo alifatico de 1 a 6 atomos de
carbono, un anillo carbociclico
monociclico saturado ¢ parclalmente
insaturade de 3 a 8 miembros,
fenilo, un anillo carbociclico
aromatico biciclico de 8 a 10
miembros; un anillo heterociclico
moncociclico saturado o parcialmente
insaturado de 4 a 8 miembros gue
tiene 1 a2 2 hetercatomos gue se
seleccionan independientements de
nitrégenc, oxigeno o azufre, un
anillo hetercaromatico monociclico
de 5 a 6 miembros gque tiene 1 a 4
hetercédtomos que se seleccionan
independientemente de nitrdégeno,
oxigeno o azufre, o un anillo
heteroaromatico biciclico de 8 a 10
miembros.que ftiene 1 a 5

hetercatomos qus se seleccionan

grupo alifédtico de 1 a 6 atomos de
carbono, un anillo carbociclico
monociclico saturado o parcialmente
insaturado de 3 a 8 mienbros,
fenile, un anillo carbociclico
aromatico biciclico d=2 8 a 10
miembros; un anilleo hsterociclico
monociclico saturado ¢ parcialmente
insaturadeo de 4 a 8 miembros que
tiene 1 a 2 hetsrcdtomos gqus ss2
seleccionan indzpendientemsnte de
nitrdgeno, oxigeno o azufre, un
anillo heterocaromético monociclico
de 5 2 6 mismbros gque tiene 1 a 4
hetercatomos gue se seleccionan
independientements de nitrogeno,
oxigeno o azufre, o un anillc
hetercaromatico biciclico de 8 a 10
miembros que tiens 1 a 5

hetercdtomos gque se seleccionan




independientemente de nitrégeno,

oxigeno o azufre.

independientemente de nitrogeno,

oxigeno o azufre.

REIVINDICACION 7

El compuesto de conformidad con la
reivindicacidén 1, en donde R' =s
metilo o trifluorometilo © una sal

farmacéuticamente aceptable del mismo.

2)El compuesto de conformidad con la
reivindicacién 1, en donds R! es
metilo o triflucorcometilo o una sal

farmacéuticamsnte aceptable del

Mi3mo.

La reivindicacidén 2 aceptada en la
patente estadounidense es una
limitacién de la reivindicacidén 7
colombiana cuando se menciona:

R1 es un grupo alifdtico de 1 a 4
dtomos de carbono, opcicnalmente
sustituido con uno o mas de
haldgeno,

REIVINDICACION 4

Bl compussto de conformidad con la
reivindicacién 2, en donde R2Z es
oxazolilo, © una sal farmacéuticamente

aceptable del mismo.

3)zl compussto de coniormidad con la
reivindicacién 2, en donds R® es

oxazolilo, o una sal farmacéuticaments

aceptable del mismo.

La reivindicacién 4 de la solicitud
colombiana establece gue R? es

cxazolilao.

REIVINDICACION 6
El compuesto de acuerdo con la
reivindicacién 2, en donde R’ es

tetrazolileo, -C{OJQOR, -C(O)N(R})2Z2, u -

OR, © una sal farmacéuticamente

aceptable del mismo.

4. Z1 compuesto de acuerdo con la

reivindicacién 2, en donde R® es

tetrazolilo, -C(O)OR, -C(O)N(R}z, u -

OR, © una sal farmacéuticamente

aceptable del mismo.

La reivindicacidén 6 de la solicitud
colombiana establece gue R’ es
-C{O}OR, -C{O)N(R)z,

tetrazolilo, u -

OR.

PI02-F 20 VrD (2013-05-09)
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REIVINDICACION 8

Un compuesto de formula III:

R 0O RS RO
Koos
STNT o
ORS
< TR
It

o una sal farmacéuticamente aceptable
del mismo, en donde

R! es hidrdégeno o un grupo alifatico
de 1 a 4 atomos de carbono,
opcicnalmente sustituide con uno o

mas de haldgeno, -0OR, -SR, -N(R)z, -

5. Un compuesto de formula ITI:

o una sal farmacéuticamente aceptable
del mismeo, en donde

R! es hidrdégeno o un grupo alifatico
de 1 a 4 &tomos de carbono,
opcionalmente sustituido con unc ©

més de haldgeno, -OR, -8R, -N(R})2, -

La reivindicacién 8 de la solicitud
colombiana se relaciona con el

compuesto de formula III

o




N(R)C(OC)R, -

C{O)N({R})2, ~-N(R)C(O)N(R)z2, -N(R)C{O)C
R, -OC(OYN({R}z, -N(R)SOzR, -S0;N(R)3,

-C(O}R, ~-C{O)OR, -OC(O}R, -S{(O})R o -
S0:2R;

R? es Hy, en donde Hy se
selecciona de un anillo
heterociclico monociclico saturado o
parcialmente insaturado de 4 2 8
miembros que tiene 1 a 2
hetercdtomos gua se seleccionan
independientemente de nitrdégeno,
oxigeno © azufre, un anillo
heterocaromético monociclico de 5 a 6
miembros gue tiene 1 a 4

het

®

rodtomos que se seleccionan
independientemente de nitrdgeno,
oxigeno o azufre, o un anille

hetercarcmatico biciclico de 8 a 10

miembros gue tiene 1 a 5

N({(R)C{(O)R, -

C{O)N{R)2, -N(R)C(O)N(R})2, -N({(R)C(O)O
R, -OC{O)N(R)z, -N{R)SOz;R, -SO2N({R),,

-C(O)R, -C(O)OR, -OC{O}R, -S(O)R o -
S0O2R;

R?? es Hy, en donde Hy se
selecciona de un anillo
heterociclico monociclico saturado ©
parcialmente insaturado de 4 a 8
miembros gue tiene 1 a 2
heterodtomos gue se saleccionan
independientemente de nitrdégeno,
oxigeno o azufre, un anillo
hetercaromitico monociclico de 5 a 6
miembros que tiene 1 a 4
heterocdtomos gue se seleccionan
independientemente de nitrdgeno,
oxigeno o azufre, o un anillo

hetercaromidtico biciclico de 8 a 10

miembros que tiene 1 a 5

Pi02-F20 Vr0 (2013-05-09)
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hetercatomos gua se seleccionan
independientemente de nitrégeno,
oxigeno o azufre;

R? es hidrégeno, halégeno, -
CN, -OR, -SR, -N(R)z, -N{(R)C{O}R, -
C{O)N(R)2, -N(R}C(C)N(R}o, =
N(RJC({OIOR, -OC(O)N{R)z, -N(R)SO:R,
SO:N(R}2, -C(O)})R, -C(O)OR, -
OC{O)})R, -S(O)R, -SOzR, -B(0H)> o un
anillo opcionalmente sustituido gue s2
selecciona de fenilo o un heterocarilo
de 5 a 6 miembros gque tiene 1 a 4
heterodtomos gue se seleccionan
independientemente de nitrdégeno,
oxigeno o azufre;

cada uno de R® y R’ es
independientemente -R, ~0R, -SSR, -
N{(R}z, ~N{(R)C{O)R, -C(O)N(R)2, -
N(R)C(O})N(R)2, -N{R)C({C}OR, -

OC(O)N({R)2, =-N{R)SOzR, -30:N(R),, -

heteroatomos gue se ssleccicnan
independientemente de nitrdgeno,
oxigeno o azufre;

R® es hidrégeno, haldgeno,
CN, -0OR, -3R, -N{(R)2, -N(R)C{O)R, -
C{O}N(R)2, -N{(R)C(O)N(R)2, -
N(R)C(O)OR, -OC(O)N(R}2, -N(R)SO:R,
SO:N(R)o, -C(O)R, -C(O)OR, =
OC(O}R, -5{(0)R, -50;R, -B(OH)> o un
anillo opcionalmente sustituido gue se
selecciona de fenilo o un hetercarilo
de 5 a 6 misembros que tiene 1 a 4
hetercdtomos que se selecclonan
independientemente de nitrdégeno,
oxigeno o azufre;

cada uno de R’ y R® es
independientemente -R, -0OR, -SR, -
N(R)2, -N(R)C(O)R, -C{O)N(R}z, -
W(RYC({OYN(R}2, -N(R)C(O)CR, -

OC{O)N(R)2, -N(R)SOzR, -50:N(R}z, -

11



C{O}R, -C{D)OR, -OC{O}R, -S{O)R o -
SO,R; o R> y R° se toman juntos para
formar un grupo ciclopropilenilo,
ciclobutilenilo u oxetanilo;

R® 25 ~R, —-C(O)N(R), o -

cada R® se selecciona
independientemente de haldgeno, -R, -
OR, -SR, -N(R}: o deuterio; y
cada R es independientemante
hidrdgeno, o un grupo opcionalmente
sustituido que se selecciona de un
grupo alifatico de 1 a 6 dtomos ds
carbeono, un anillo carbociclico
monociclico saturadoe ¢ parcialmente
insaturado de 3 a2 8 miembros, fenilo,
un anille carbociclico aromdtico
biciclico de 8 a 10 miembros; un
anillo hetercciclico monociclice
saturado o parcialmente insaturado de

4 a 8 miembros que tiene 1 a 2

C{O}R, -C{O)OR, -OC(O)R, -3(0}R o -
SO,R; o R> v R’ se toman juntos para
formar un grupo ciclopropilenilo,
ciclobutilenilo u oxetanilo;

R® es —-R, -C{O)N{(R), © —

cada R® se selecciona
independientemente de haldgeno, -R, -
OR, -SR, -N(R); o de=uteric; vy
cada R es indepeﬁdientemente
hidrégeno, o un grupo opciconalmente
sustituido gue se seleccicna d2 un
grupo alifatico de 1 a 6 &tomos de
carbone, un anillo carbociclico
monociclice saturado o parcialmente
insaturado de 3 a 8 miembros, fenilo,
un anillo carbociclico aromatico
biciclico de B8 a 10 miembros; un
anilio heterociclico monociclicoe

saturado o parcialmente insaturado de

P102-F20 VrQ {2013-05-09)

s



13

heterodtomos que se selecciocnan
independientemente de nitrdgenco,
oxigeno o azufre, un anillo
hetercarcomatico monociclico de 5 a 6
miembros gque tiene 1 a 4 hetercdtomos
cgue se seleccionan independientemente
de nitrégeno, oxigeno o azufre ¢ un
anillo hetercarcmatico biciclico de 8
a 10 miembros gue tiene 1 a 5
hetercdtomos gue se seleccionan
independientemente de nitrdgeno,
oxigeno o azufre; y

nes 0 a 5.

4 a 8 miembros que tiene 1 a 2
heteroatomos que se seleccionan
independientemente de nitrdégeno,
oxigeno o azufre, un anillo
hetercaromdtico monociclico de 5 a 6
miembros que tiene 1 a 4 heterocatomos
gue se seleccionan independientemente
de nitrégeno, oxigsno © azufre o un
anillo heteroaromético biciclico de 8
a 10 miembros gue tiene 1 a 5
hetercdtomeos gque se seleccionan
independisentemente de nitrdégeno,

oxigeno o azufre; y

nes 0 a 5.

REIVINDICACION S8

Un compuesto de formula IV:

6. Un compuesto de formula IV:

La reivindicacién 9 de la scolicitud
colombiana se relaciona con el

compuesto de formula IV




LY

o una sal farmacéuticamente aceptabls
del mismo, en donde
R!' 25 hidrégeno o un grupo alifatico
de 1 a 4 atomos de carbono,
opcicnalmente sustituldo con uno o mas
de haldgeno, ~0R, -8R, -N{(R})), -
N(R)C(O)R, -
C(O)N(R)2, -N(R)C(O}N(R)z, -N{R)C(O)OR,
—OC{O)N(R)z, -N(R)SGCR, -S0zRN{(R),, -
C{O)R, -C(OC)OR, -OC{QO}R, -S(O)R o -
SOzR;

R? es Hy, donde Hy se
selecciona de un anillo heterociclico

monociclico saturado ¢ parcialmente

R 9 RERS
N)<R3
R? / f
N0
WOR®
-
TR
v

o una sal farmacéuticamente aceptable
del mismo, en donde
R1 es hidrégsno o un grupo alifatice
de 1 a 4 Atomos de carbonho,
opcionalmente sustituido con uno o mas
de halégenc, -OR, -SR, -N(R)2, -
N{(R)C(O)R, -
C{(OIN(R)Z, -N(R)JC{O)N(R}2, -N(R}C(O)OR
, —OC{O)N{R)2Z2, -N(R)SO2R, -30ZRN(R}2,
-C{O)R, -C(O)OR, ~0OC{O)R, -S{0C)R o -
SOZ2R;

R2 es Hy, donde Hy se
selecciona de un anillo heterociclico

monociclico saturade o parcialmente

PI02-F20 VrD (2013-05-09)
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insaturado de 4 a 8 miembros qus tiene
1 a 2 heterodtomos que se seleccionan
independientemente de nitrogeno,
oxigeno o azufre, o un anillo
heterocaromadtico monociclico de 5 a 6
miembros que tiene 1 a 4 heterocdtomos
que se seleccionan independientemente
de nitrdgeno, oxigeno o azufre, o un
anillo hetercaromatico biciclico de 8
a 10 miembros gue tiene 1 a 5
hatarodtomos que se seleccionan
independisntemente de nitrdgeno,
oxigenc o azufre;

rR® es hidrégeno, halégeno, -
CN, -OR, -8R, -N(R}s, -N{R}C{O}R, -
C{O)N(R)z, -N{(R)C{O)N(R)2, -
N(R)C(O)OR, ~OC{O}N(R)2, -N{R)SO:R,
SOzN (Rz), -C(O}R, -C(O)OR, -
OC(O)R, -S(C)R, -502R, -B{(CH): o un

anillo opcionalmente sustituido gque se

insaturado de 4 a 8 miembros que tiene
1l a 2 hetercatomos gque se seleaccicnan
independientemente de nitrdgeno,
oxigeno o azufre, o un anillo
hetercaromdtico monociclico de 5 a 6
miembros que tiens 1 a 4 hetercatomos
que se seleccionan independientemente
de nitroégeno, oxigeno o azufre, o un
anillo hetercaromdtico biciclico des B
a 10 miembros que tiene 1 a 5
hetercatomes gue se selecciconan
independientemente de nitrdgeno,
oxXigeno © azuire;

R3 es hidrdégeno, halégeno, -
CN, -OR, -SR, -N(R)2, ~-N{(R)C{O})R, -
C{OYN(R)Y2, -N(R)C(O)N(R)2, -
N(R)C(C)OR, -OC(O)N{(R)2, -N(R)SOZR,
SO2N(R2), -C{O)R, -C(O)OR, =~
OC(O}R, -S(0O)R, -502R, -B(OH)2 o un

anillo opcionalmente sustituido gue se
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selecciona de fenilc o un hetercarilo
de 5 a 6 miembros gue tiene 1 a 4
hetercdtomos gque se seleccionan
independientemente de nitrégeno,
oxigenc o azufre;

cada uno de R’ ¥ R% es
independisntemente -R, -0R, -5R, -
N{R)z, -N(R}IC(O)R, —-C({O)N(R)z, -
N(R)C(O)N(R)z, -N(R)C(O)OR, -
OQC{O}N(R)2, -N(R}SO:R, ~S0:;N{R)2, -
C{O})R, -C({OYOR, -0OC{O)R, -S(0O)R o -
SO,R; © R® y R se toman juntos para
formar un grupo ciclopropilenilo,
cicleobutilenilo u oxetanilo:

R® es -R, -C(O)N(R), o -
C{O}R;

cada R® se selecciona

independientemente de haldgeno, -R, -

OR, -SSR, -N(R); o deuterio;
cada R es independientemente

hidrégeno, o un grupo opcionalmente

selecciona de fenilo o un heterocarilo
de 5 a 6 miembres que tiene 1 a 4
heterodtomos que se seleccioconan
independientemente de nitrdgeno,
oxigeno o azufre;

cada uno de R5 y R5' es
independientemente -R, -OR, -SR, -
N{R)2, -N{R)C(O)R, -C(O)N(R)Z, -
N{R)C(O}N{(R)2, -N{R)C{O)OR, =
OC{O}N(R)2, -N({(R)S502R, -8S02N(R)2, -
C({O})R, -C({O)OR, -OC(O)R, -S(O}R © -
SC2R; o R> y R5' se toman juntos para
formar un grupe ciclopropilenilo,
ciclobutilenilo u oxetanilo:

R6 es -R, -C(O)N(R)2 o -

cada R® se selecciona
independientemente de haldégeno, -R, -
OR, -SR, -N(R)2 o deuterio;
cada R es independientemente

hidrégeno, o un grupc opcicnalmente

P102-F20 vr0 {2013-05-08)



sustituido gue se selecciona de un
grupo aliféatico de 1 a 6 atomos de
carboneo, un anillo carbociclico
monociclico saturado o parcialmente
insaturade de 3 a 8 miembres, fenilo,
un anillo carbociclico aromdtico
biciclico de 8 a 10 miembros; un
anillo heterociclico monociclico
saturado o parcialmente insaturado de
4 a B miembros gue tiene 1 a 2
heterocidtomos gue se seleccionan
independientemente de nitrdgsno,
oxigeno o azufre, un anillo
heterocaromdtico moneciclico de 5 a 6
niembros gue tiene 1 a 4 hetercatomos
gue se seleccicnan independientemente
de nitrédégeno, oxigenc o azufre o un
anillo hetercaromatico biciclico de 8
a 10 miembros gue tiene 1 a 5

heteroatomos gue se seleccilionan

sustituido que se selecciona de un
grupo alifatico de 1 a 6 &tomos de
carbono, un anillo carbociclico
monociclico saturado o parcialmente
insaturado de 3 a 8 miembros, fenilo,
un anillo carbociclice aromatico
biciclico de 8 a 10 miembros; un
anillo heterociclico monociclico
saturado ¢ parcialmente insaturado de
4 a 8 miembros que tiene 1 a 2
heteroatomos que se seleccionan
independientamente de nitrdgeno,
oxigeno o azuire, un anillo
hetercaromatico monociclico de 5 a ©
miembros que tiene 1 a 4 heterodtcmoes
que se selsccionan independientemante
de nitrdgeno, oxigeno o azufre o un
anillo hetercaromatico biciclico de 8
a 10 miembros que tiens 1 a 5

hetercdtomcs gue se seleccionan
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independientemente de nitrégeno,
oxigeno o azuire; y

n es 0 a 5.

independientemente de nitrdgeno,
oxigeno o azufre; y

nes 0 a 5,

REIVINDICACION 10

Una composicidn gue comprende un
compuesto de conformidad con la
reivindicacidén 1, © una sal
farmacéuticamsnte aceptable del mismo,
y un portador, adyuvante o vehiculo

farmacéuticamente aceptable.

7. Una composicidn que comprende un
compuesto de conformidad con la
reivindicacién 1, o una sal
farmacéuticamente aceptable del
mismo, y un portador, adyuvante ©
vehiculeo farmacéuticamente

aceptable.

La reivindicacidén 10 de la solicitud
colombiana menciona una composicidn
que conprende el compuesto de la

reivindicacién 1

REIVINDICACION 7

51 compuesto de la reivindicacién 1
donde R’y R®

son cada uno metilo, o una sal

farmacéuticamente aceptable del mismo.

8. £l compuesto de la reivindicacidn
1 donde R’y R
son cada uno metileo, o una sal

farmacéuticamente aceptable del mismo.

La reivindicacién 8 acsptada en la
patente estadounidense e€s una
limitacién de= la reivindicacién 7
colombiana cuando se menciona:

..cada uno d= R° y R° es
independientemente -R,

...un grupo alifdtico de 1

..cada R es

a 6 atomos de carbono

PI02-F20 V0 {2013-05-09)
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REIVINDICACION 6

El compuesto de la reivindicacidn 1 en
donde R® es -C(O)}OR o -C(0)N{R)z, o una
sal farmacéuticamente aceptable del

mismo.

9. £l compuesto de la reivindicacidn
1 en donde R’ es -C(O)OR o -C(O)N(R),
o una sal farmacéuticamente aceptable

del mismo.

I.a reivindicacién 6 de la sclicitud

colombiana deifine el grupo R®

REIVINDICACION €
El compussto de la reivindicacién 9 en
donde R? es -C{O)0OH, © una sal

farmacéuticamente aceptable dsl mismo.

10. El compuesto de la reivindicacidn
9 en donde R? es -C(O)OH, o una sal

farmacéuticamente aceptable del mismo.

La reivindicacién 6 de la solicitud

colombiana dafine el grupo R’
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ONTFPED STATES DEPARTMENT OF CONMERICE
Uniied Stutes Patent snd Vradewarlk Ofltee
Adidress: COMMISSIONER FOR PATINTS

P.ry, ios 1450

Alexuia, Virginia 223M3-1450

W, LEPI faIv

NOTICE OF ALLOWANCE AND FEE(S) DUE

el ] 7590 L e ] B I FXAMINIR ]
CHOATL, HALL & STEWART LLDP WEST, THEODORE R
TWO INTERNATIONAL PLACE
B()S'I'ON’ MA []2 1 1{} l ART INIT BPAPER NUMABER ]

1628

IYATE MAILELY: (9/30/2014

I APPLICATION MO, I FILING TXATE FIRST NAMED INVENTOR ATTORNEY IX}CKET NO. l CONFIRMATION NoY,

VeI 6100 L LA0942012 Geraldine C. Nariman 2009184-0023 [FELY
TITLE O1F INVENTION: ACC INTTIDTORS AND USES THEREOF

I APFPLN. TYPE I ENTITY STATUS 188 VE FEE N 1 PURELICATTON Hi DUE | PRIV, PALY ISSUILFLE l TOTAL FERAS) DUE ] DATE DUHE |

nonprovisional SMALIL 5480 30 %0 380 127306201 4

THE APPLICATION IDENTIFIED AROVE TTAS REEN EXAMINED AND 18 ALLOWED FOR TISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS 18 CLOSED.  THIS NOTICE OF ALLOWANCE 18 NOT A GRANT OF PATENT RIGEHTS,
THIS APPLICATION IS SURJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFECE OR UPPON
PETITION BY THE APPLICANT, SKE 37 CFR 1,213 AND MPELP 1308,

THE ISSUE FEE AND PUBLICATION FEE (1F REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATLE OF TINS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED.  THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 11L.S.C. 1581, TUE ISSUE FEE DUE INDICATED ABOVE DOLES
NOT REVLECT A CREDIT FOR ANY PREVIOUSLY PALD ISSUE FEE IN TINIS APPLICATION.  TIF AN TSSUL FEE HAS
PREVIQUSLY BEEN PAID IN TIUS APPLICATION (AS SITOWN ABOVE), TH RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD TNE ISS1E FEIE NOW
PUE.

HOW TO REPLY TO THIS NOTHCE:

I. Review the BNTITY STATUS shown above. I the ENTITY STATUS is shown ag SMATL or MICRO, verify whellier entitlement (o that
entity stains still applies.

M the FNTITY STATUS is the samce as shown above, pay the TOTAL FEE(S) DUE shown ahove,

If the ENTITY STATUS is changed from that shoave above, on PART B - ER(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from slatus indicaled above)”.

For purposes of this notice, small entity Tees are 1/2 the amount of vndiscounted {ees, and miero entity fees are 1/2 the amount of small entlity
fees.

1L PART B - FEI(S) TRANSMITTAL, or its equivalent, mnst he completed and returned 1o the United States Patent sand Teademark Office
{USPTO) with your ISSUT TEL and PURTICATION FEE (if required). TF youw are charging the fee(s) to yonr deposit aceount, section “4h"
of Pa B - Fee(s) Transmiltal shonld be completed and an cxtra copy of the forme shonld be submiited, If an cquivalent of Part B3 is filed, &
request to reapply a previonsly paid issue fee nwst be clearly made, and delays in processing may oceur due (o the difficsity in recognizing
the paper as an equivalent of Part L.

NI Al communications regarding this application must give the application number. Please direct all communicalions prior to issuance 1o
Mail S1op ISSUR FEE nntess advised to the conlrary.

IMPORTANT REMINDER: Tiility padents issuwing on applications filed on or after Dec. 12, 1980 may require payment of
maintensnce fees. It is patentee's responsibitity to ensure (imely payment of mainienance fees when due.

Papge 1ol 3
PIOL-BS (Rev. D11}



PART I3 - FELE(S) TRANSMITTAL

Complele and send this form, togethes with applicable lee(s), o: Mail Mail Stop ISSUE FEE
Commissioner for I*afents
1*.0). Box 1450
Alexandria, Virginia 22313-1450
orFax  (571)-273-2885

INSTRUCTIONS: This form shoukd e osed for trmsmitiing the 1SEUIZ 1) and PURLICATION TEE GF pequized), Mocks U iluough § should be eompleted where
appropriate. Alt further correspondence including the Patent, advance onders aad nolification o mainlenance fees will be maited 1o the corenl correspondence bddress as
intrir('nlrd unless comected below or directed otherwise in Block 1, by () specifying nonew correspondence adkdeess; and/for () indicating a separate "FEE ADDRESS” Toc
maingenance fue nolications.

Mote: A cedilicate ol mailing can only be vsed for domeste mailings of the
Verfs) Transmittal, This c:L‘rlihrnlr cannedl be wsed inr any ofher acenmpanying

CURRENT CORRESPONDENCE ADDRESRSR (Mote. Ve Black 1 foc amy change of adrress) apers. Lach additional paper, such as an assignmenl or formal drawing, musl
ave ils nwa certilicate of mailing or Iransmission.

Certificate of Mailing or Trunsmbsion

'2423(1' . 7590 D ﬂ*]f‘,‘,{}:".‘ﬂm 1 Tl cenil':.' that this Fee{s) Transminal is being deposited with the Uniled
CHOATE, TALL & STEWART 1L States Poslal Serviee with sufficient postage Cor first class mail in an covelope
TWO INTERNATIONAL PLACE addressed o the Mail Stop 1ISSUERE FIEE addiess above, or being Taesimile

transmiued 1w the ISPV (3713 273-288%, on the dite indicaled below,

BOSTON, MA (2110

(Meprnitod's atie)
{Signatura|
{T2ae}
[ APPLICATION NO. l FILING DATE FIliST MAMET INVENTOR —' ATTORNEY DOCEET NO. l CONPIRMATION NO. l
1MET3,610 | L2012 Cieraldine C. [Farriman 2000 H4-00123 1144
TITLL OF INVENTION: ACC TNINRTORS AND USES THEREOF
I APPLNUTYPRE ENTITY STATLUS I ISSUE FEE DU l PUBLICATION FEE DOE I PREV. PAIDISSUE F1T2 TOTAL FEL(5 DU LATE DUE
nonprovisionl SMALL SR 30 k2] F480 1232004
| IEXAMINER ' ART UNTT | CLASS-SITBCLASS |
WEST, THEORORER 1628 S-27R000
1, Clan :(e ot comespondence address or indication of "Tee Address” (37 2 Vo peinting on he pateig fromt page, list
R 1.363). (1) The names of up to 3 registered patent aworneys L — —— — o
a (.‘han{;c ofrnrres;nn:j]c;mcc address (or Change of Correspandence or apents OR, alternatively,
Address form TTO/SR/122) attached, {2) The name of a single firm (having as a membera 2
iJ "Fee Address™ indication (or "TFee Address” Indicalion form registered atlomey or agent) and the names of up to
IIOWSIVET, Rev 03-02 ar more recent) altached. Use of a Customer 2 negistersd patenl atlorneys or Agents. IF na name is 4
Number s reaired. listel, ne narme will be prirted.

3. ASSIGNIEE NaMIE AND RESIDENCE DATA TO BE PRINTED ON'TUE PATENT (print o typx)

PLEASE NOTH: Unless an assignee is identilied below, no assignee dats will appear an the patent. 1f an assignee is identificd below, 1he document has been filed lor
recordation as sctorth in 37 CER 315 Completion of this Forny is NOT o substitule for filing an assignment,

{A)YNAME QF ASSIGNER {BYRESINENCE: {CITY and STATLE OR COUNTRY)

Please cheek the appeopeiate assighee category or categorivs fwill nod be printed on ihe patent) : O tndividuat 2 Cuorpuration ur odbier privale group entity O Guvernment

Ja. The fellowing fee(s) e submiled: Ab. Payment of Fee(s): (Mlease fiest cenpply nay previmisly paid jssoe fee shown above)
Tssoe Voo Y A cheek is enclose,
(O publication Fee (No small entily disenunt permitted) D Payment by credit cardd. Form 1710O-2038 is attached.
2 Advance Ordec- 4 of Copies _ __ The Director is hereby ahorized ta charge the required Tee(s), any deficiency, or credils any
overpayment, 1o Deposit Account Number {enclose an exira copy of this Form).
5. Change in Entity Stains (From stas indicaied above)
D Applicant certifying micro eatity siatus, See 37 CFR 1.29 NOTE; Absenta valid cenification of Micea Entity Sintus {see forms PIO/SIAISA and 1513}, issue
tee payment in the micoo entily amuonint will nol be pecepted at the risk of application abandanment.
W Applirant asserting small entity states. See 37 CFR 1.27 NOIT: 1F the application was previougly uader micra entity status, checking this box will be taken
(o I @ patiticntion o} loss of entillement to micra enlity stalus.
a Applicanl changing to regudar undiscounted lee status. NOTLG: Chiseking this box will he taken 10 be & notification of loss of catitlement 1o small or micro

cality slafus, as applicale.

NCYIT: This form must be signedd in accordanee wilh 37 CPR 131 and 1.33. See 37 CFR 1 A for signalure cequirements and cedifications.

Autharized Signatuer Date __

Tyed or prined name __ Registration Ne.
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Unrien Statis PATENT AND TRADEMARK OFICH
UNITED STATES DEPARTMENT OF COMMERCE
Uniied Stotes Patent and Trademark Ofive
Addima COMMISSIONELR FOR PATENTS
O Hoa L4530
- Alcxandria, Virginia 721133450
L UUARY B TEY
I ATPUICATRIN N l FILTNG TIATE FIRST NAMED INVEMTOR I ATTORMEY DOUKET Nty CONPIRMATION NOY —l
13673.610 110972012 Geralddine €. Ftarriman HND184-0023 1149
| EXAMINER ]
24281 75011 U9reAINA
CHOATIE, HALL & STEWART LD WHST, THROPORE R
TWO INTERNATIONAL PLACTE
BOSTON. MA 02110 ] ART UNIT I PALTR NUMTER l
1528

DATE MATLED: (9/30¢2014

Determination of Patent Termy Adjusiment under 35 U.S.C. 154 (b)
{Applications filed on or afier May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculaiion with the Nolice of Allowance.

Section 1{h}(2) of the AIA Technical Corrections Act amended 33 U.S.C. 154M3)BYi) to eliminate the
requirement that the Office provide a patent term adjustment determinalion with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg, 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office wil! continue to
provide a patent term adjusiment determination wilh the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1,705,

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Lepal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200,
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OMB Ciearance and PRA Burden Statement for PTOL-85 Part B

The "aperwork Reduction Act (I'RA) of 1995 requires Federal agencies to obain Office of Management aud
Budget approval belore requesting most types ol information from the poblic. Whea QM approves an agency
request to colleet infopmation from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrament thag will be nsed o cotlect the information and (i) requires the
agency o form the pnblic about the OMB Contro! Number’s lepal signtificance in accordance witlt 5 CIR
1320L5(h).

The informeion collecied by PTOL-85 Part 13 is required by 37 CFR 1311, The information is required to ebtain
or retain a benefit by the public which is 1o file (and by the USTTO 10 process) an application. Confidentiality is
governed by 35 US.C. 122 and 37 CIFR 114, This collection is estimated to take 12 minnies 0 complete,
inchuding gathering, preparing, and submitting (he completed application lorm to the USIYTO. Time will vary
depending upon the individual case. Any commients on the amount of time you require to complete this form
and/for suggestions for reducing this burden, should be sent to the Chiel Information Officer, {1.S. Patent and
Trademark Office, U.S, Department of Commerce, RO, Box 1450, Alexandrig, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO TLHIS ADDRIESS. SEND T0: Commissicner for Patents, 0% Box
1450, Alexandria, Virginia 22313-1450. Under e Paperwork Reduction Acr of 1995, no persoens are required to
respoml to a collection of mformation wnless il displays a vaiidd OMB contral number.

Privacy Act Statement

The Privacy Act of 1974 (1.1, 93-57% requires ihal you he given certain information in connection with your
submission ol the attached form related w0 a patent application or paient. Accordingly, porsuant Lo (he
requiremenis of 1the Act, please he advised that: (1} ihe general anmbority for e collection of this information is
35 US.C2(b2Y; €2) Turnishiug of the infonuation soliciied is volontary; and (3) the prineipal pucpose for which
the information is used by the U.S. Patent and ‘T'rademark Office is o process andfor examine your submission
related to a patent application or patent, Il you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
procecdings or abadomment of ihe application or expiration of (he patent.

The information pravided by vou in ihis [orm will be subject to the following routine uses:

L. The information on this Torm will be treated conlfdentially (o ihe extent allowed wnder the Freedom of
Information Act {5 UL8.C. 552) and the Privacy Act (5 US.C 5524). Records from 1his system of records
miy be disclosed 1o the Depariment of Instice 10 determine whether disclosure of these records is required
by 1he Frecdom of Information Act.

2. A rccord [rom (his systen of records may be disclosed, as a routine wse, in the course of presenting evidence
0 a count, magistrate, or administeative tribonal, including diselosures to opposing counsel in the course of
scitlement negotimions.

3. A record in this system of reconds may be disclosed, as a rontine use, 10 a Member of Congress submikting &
request invalving an imdividual, to whom the recond pertains, when the individual has requested agsistinee
from the Member with respect (o the snbject matter ol the recoril,

4, A recond in this syslem of records may be disclosed, as a romine nse, 1o a contractor of the Ageney having
need [or the information in order to performi a contract, Recipients of informaion shall be required 10
comply willi the yequirements of the Privacy Act ol 1974, as smended, pursuant 1o 5 1U.8.C. 352a(m).

3. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
reconds may be disclosed, as a rouline vse, 1o 1he Infernational Borean ol the World Tntelleciual PProperty
Organization, pursuant (o e Patent Cooperation Treatly.

6. A record in this system of records may he disclosed, as a rouline use, (o another federal agency for purposes
of National Sceurity veview (35 11.5.C. 181} and for review parsnant to the Atomic Fnergy Act (42 U.S.C.
218(c)).

7. A record from (his system of records may be disclosed, as a romting use, to the Administrator, Generatl
Services, or hisher designee, during an inspeetion of records conducted by GSA as part of that agency's
responsibility ta recommend improvements in reeords management praclices and programs, under anthority
of 44 US.C, 2904 aml 2906, Such disclosure shall he mide in accordance with the GSA regulations
governing inspection of records for 1his purpose, and any other relevant (ie., GSA or Commerce) directive,
Such disclosnre shall not be used 10 make delerminations aboul individuals,

8. A record Irom ihits system of records may be disclosed, as a sontine use, (o the public afier either publication
of the application pursuant te A5 UJ.8,C. 122(h) or issuance of a patent pursuant 10 33 U.S.C. 131, Further, &
recortd may be disclosed, subject 1o he limiations of 37 CTR 1,14, as & rontine nse, 10 the public if the
record was filed in an appheation whicl became abandoned or in which (he procecdings were terminated
and which application is referenced by cither a published application, an application open to public
inspection or an issued patend.

9. A record Trony this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enlorcement agency, il Ihe USPTO becomes aware of a violation or poiential violation of law or regnlation.



Application No. Applicant(s)
. . . 13/673,610 HARRIMAN ET AL.
Examiner-Initiated Interview Summary )
Examiner Arl Unit
Theodore R. West 1628

All participants {applicant, applicant's representative, PTO personnel):

(1) Theodore I1. West. (3) .

(2) Thomas H. Mclean. (4) .

Date of Interview: 19 September 20114.

Type: Telephonic ] Video Conference
[J Persaonal [copy given to:[ ] applicant [ applicant's representative]

Exhibit shown or demonstration conductad: [] Yes J No.
If Yes, brief description:

Issues Discussed []101 [1112 (1102 103 XOthers

fl%r cach of the checked box{es) ahove, please deseribe below the issee and detniled deseripiion of the disenssion)

Claimi{s) discussed: 24 and 25.
Identification of prior art discussed: None.

Substance of Interview
tFor each issue discussed, pravide a detailed description and indicute il agreement was reached. Sone fopies may include: idenlification or cdarificaion ol a
reference nc a portien thereof, clsim interprelation, proposed amendments, arguments of any applivd relferences ete..)

The examiner called applicant's representative to inform him ihat claims 24-25 lack antecedent hasis {specifically, the
"l 1" qroup). It was therefore agreed that these two claims would be cancelfled as set forth in the attached examiner's
amendrment and thereby place the application in condition for allowance.

Applicant recordation instructions: li is not necessary for applicant fo provide a separate record of the substance of interview.

Examiner recordatlon instructions: Examiners musi summarize the subslance of any interview of record, A complets and proper recordalion of
ihe substance of an interview should include 1he jtems listed in MPEP 713.04 for complele and proper recordation including ihe identification of the
general thrust of each argument or issue discussed, a general indication of any other perlinent matters discussed regarding patentabilily and the
goneral resulls or oulcame of the interview, 1o include an indication as 1o whether or nol agreement was reached on the issues raised.

[ Attachment

fTheodare R. West/
Examiner, Ad Unit 1628

U.5. Palent and Trademark Ollica
PTOL-4138 (Rev. 811/2010) Interview Summary Papsr Na. 20140819



Application No. Applicani(s)
13/673,610 HARRIMAN ET AL.
H I i i AlA (First Inventor to
Notice of Allowability 5::[’;:1';% West ?92;’"" Fito) Status
No

- The MAILING DATE of this commumnication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application, If not included
herewith {or previously mailed), a Notice of Allowance {PTOL-85} ar other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office ar upon petition by the applicant, See 37 CFR 1.313 and MPEP 1308.

1, [{ This communication is responsive to 9/18/2014.
Oa declaration{s)/affidavit(s) under 37 CFR 1.130{b) was/were filed on .

; the restriction

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on
requirement and election have been incorporatad into this action. .

3. [ The allowed clalmi(s) isfare 3.4.6-10 and 21-23. As a result of the aflowed claim(s), you may be efigible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see hitpdiwyw. usbta fov/patents/init_sventsipphfindex.jsp or send an inquiry to PPH{sedback@uspio.foy .

4. T} Acknowladgment is made of a elaim for foreign priarity under 35 U.S.C. § 119{a}-{d) or (f).
Certified coples:

a)[J at by[]Some *c} [ None of the:
1. [0 Certified coples of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application Mo. ___
3. [_] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2{a}}.
* Centified coples not received: _____

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDOMMENT of this application.
THIS THREE-MONTH PERIOD 1S NOT EXTENDARBLE.

5. [[] CORRECTED DRAWINGS { as “replacement sheets™) must be submitted.

[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identllying indicia such as the application nitmber {see 37 CFR 1.84{c)} should he wrilten on the drawings in the front (no1 the back) of
each sheet. Replacement sheet(s) should he laheled as such In {he header according to 37 CFR 1.121{d).

&. [] DEPOSIT OF and/or INFORMATION ahout the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIQLOGICAL MATERIAL,

Attachment(s)

1. ] Notice of References Cited (PTO-832) 5. {X] Examiner's Amendment/Comment

2. ] Information Disclosure Statements (PTO/SB/08), 6. [ Examiner's Statement of Reasons far Allowance
Paper No./Mail Date

3, [] Examiners Commaent Regarding Requirement for Deposit 7. [} Other .

of Biological Material
4. B Interview Summary (PTO-413),
Paper No./Mail Date mailed hererwith .

fMhaodore R. West/
Examiner, Art Unit 1628

U.S, Patenl and Trademark Offica

FTOL-37 {Rev. 08-13) Naotice ol Allowabtlity Part of Paper No/Mail Date 20140919




Application/Control Number: 13/673,610 Page 2
Art Unit: 1628

EXAMINER'S AMENDMENT
An examiner's amendment to the record appears below. Should the changes or
additions be unacceptable to applicant, an amendment may be filed as provided by 37
CFR 1.312. To ensure consideration of such an amendment, it MUST be submitted no
later than the payment of the issue fee.
) Authorization for this examiner's amendment was given in a telephone interview

with Thomas H. McLean on September 19, 2014,

The application has been amended as follows: Claims 24-25 have been

cancelled.

Correspondence Information

Any inquiry concerning this communication lrom the examiner shouid be directed
to Theodare R. West whose telephone number is 571-270-5993. The examiner can
normally be reached on Monday to Friday, 8:30 am to 5:00 pm (Eastern Time). The
examiner generally welcomes interviews, which preferably should be scheduled in the
early afternoon of a Tuesday, Wednesday, or Thursday. If attempts to reach the
examiner by telephone are unsuccessful, the examiner's supervisor, Winston Shen, can
be reached at 571-272-3157. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Informatioﬁ regarding the status cf this application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.



Application/Control Number: 13/673,610 Page 3
Art Unit: 1628

Status information for unpublished applications is only available through Private PAIR.
Should you have questions on access to the Private PAIR system, please contact the
Electronic Business Center (EBC) at 866-217-9197. If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 or 571-272-1000.

[Theodore R. West/
Examiner, Art Unit 1628



Application No. Applicant(s)

) . , 13/673,610 HARRIMAN ET AL.
Examiner-Initiated Interview Summary i :

Examiner Art Unit

Theodore R. West 1628

All participamts (applicant, applicant's representative, PTO personnel):

(1) Theodore R, West. (3) .

{(2) Thomas H. McLearn. (4) .

Date of Interview: 19 September 20114,

Type: [ Telephonic [] Video Conference
{3 Personal [copy given to: [] applicant  [] applicant’s representative}

Exhihit shown or demonstration conducted: [ Yes ] Ne.
If Yes, brief description:

Issues Discussed [J101 [Ji112 [J102 []103 BJCthers

{Tior each af the checked boxfes) above, please describe wlow Lhe issoe and detaited deseriplion of the discussion)
Claim(s) discussed: 24 and 25.
Identification of prior art discussed: None.

Substance of Interview
(Vo each issne discussed, provide a detaibed descriplion and indicate it agreemeal was veached, Seme topics may include: idenrification o elarification of a
reference o n paction thereof, claim inlerpretation, proposed amendments, argumeats of nny applicd references eie )

The examiner called applicant's representative fo inform him that clainms 24-25 lack antecedent basis (specifically, the
"L 1" group). It was therefore agreed that these two_claims would be cancelled as sef forth in the attached examiner's
amendment and thereby place the application in condition for allowance.

Applicant recordalion instructions: Itis not necessary for applicant fo provide a separate recard of the substance of inferview.

Examiner recordation instructions: Examiners musi summarize the subglance of any inlerview of record. A complete and proper recordation of
the subsiance of an inlerview should include the iterns listed in MPEP 713.04 for complete and proper recordation including the identificalion of the
general thrust of each argument or issue discussed, a general indication of any other perlinem maliers discussed regarding pateniability and the
general results or cutcome of the interview, to include an indicalion as 1o whelher or not agreement was reached on the issues raised.

[} Attachment

Mheodore R, West/
Examiner, Art Unil 1628

L1 5. Palant and Trademark Ciflca
PTOL-4138 (Rev. 8/11/2010) Interview Summary Paper No. 20140919
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13/673.610 HARRIMAN ET AL.
Examiner Art Unit
Theodore R, West 1628 Page 1 of 1
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Aviso de Aceptacidn | Soficitud No. Solicitante

13/673.610 HARRIMAN ET AL

Examinador Unidad técnica AlA {Primer inventor

Theodore R. West 1628 en presentar) Estado
No

- LaFECHA DE ENVIQ de esta comunicacién aparece sobre la hoja de cubierta con 1a
direccién correspondiente-
Todas las reivindicaciones son aceptables. EL TRAMITE SOBRE LOS MERITOS {O RESTOS) SE
CIERRA en esta solicitud. Si no se ha incluido aqui (o previamente enviado), un Aviso de
Aceptacidn [PTOL-85) u otra comunicacidn apropiada serd enviada pronto. ESTE AVISO DE
ACEPTACION NO ES UN OTORGAMIENTO DE DERECHOS DE PATENTE. Esta solicitud estd
sujeta a ser retirada de emisién de oficio o por solicitud del solicitante. Ver 37 CFR 1.313 y
MPEP 1308.

1 Esta comunicacion se debe responder hasta 9/18/2014.

(1 Una declaracidn/affidavit segin 37 CFR 1.130(ib) se presentd el
2. |:] El solicitante hizo una eleccidn en respuesta a un requerimiento de restriccién
establecido durante la entrevista el ; el requerimiento de restriccién y la eleccién han
sido incorporados en este oficio. :

3. Las reivindicaciones aceptadas son 3,4, 6-10y 21-23. Como resultado de las
reivindicaciones aceptadas, usted es elegible para beneficiarse del programa Autopista de
tramite de Patentes en una Oficina de propiedad intelectual participante para la solicitud
correspondiente. Para mayor infarmacién, por favor consulte
http://www.uspto.gov/init_events/pph/index.isp o envié una consulta a
PPHfeedback@uspto.gov.

4, D Se reconoce una reclamacién de prioridad extranjera bajo 35 U.S.C. § 119(a)-(d) o {f).
Copias certificadas:

a) [ |Todas b)[ | Algunas *c)| | ninguna entre:
1. ‘:, Copias certificadas de los documentos de prioridad han sido recibidas.

2. l:l Se han recibido las copias certificadas de los dacumentos de prioridad
en la Solicitud No.

3. [:J Se han recibido las copias certificadas de los documentos de prigridad
en esta solicitud de fase nacional desde la Oficina tnternacional {Regla PCT
17.2(a}}.

*No se recibieron las copias certificadas:

El solicitante tiene TRES MESES DESDE LA “FECHA DE ENVI0O” de esta comunicacién para
presentar una respuesta que cumpla con los requerimientos anctados adelante. La falla en
cumplir a tiempo resultara en el ABANDONO de esta solicitud.

ESTE PERIODO DE TRES MESES NC ES PRORROGABLE.

5. I:l DIBUCS CORREGIDOS {como “hojas de remplazo”} deben ser presentados.
Incluyendo los cambios requeridos por las correcciones/Comentarios del
Examinador adjuntos o en la Accion Oficial del documento No./fecha de envio




La sefial de identificacion tal como el nimero de solicitud {ver 37 CFR 1.84{c)} debe estar
escrita en el dibujo al frente (no en el respaldo} de cada hoja. La(s) hoja(s} de remplazo
debe{n) estar marcada(s) como tal en el encabezamiento de acuerdo con la norma 37 CFR
1.121{d).

6. [ | debe presentarse DEPOSITO DE y/o INFORMACION acerca del depésito de MATERIAL
BIOLOGICO . Nétese el comentario adjunto del Examinador respecto del REQUERIMIENTO DE
DEPOSITO DE MATERIAL BIOLOGICO.

Anexoﬁ
1, )a Aviso de las Referencias Citadas {PTO-892)
2. l:] Declaraciones de informacion de divulgacion JPTO/SB/08)

3. D Comentario del Examinador respecto del Requisoto de Depdsito de Material
Biolbgico

4. E Resumen de la entrevista {PTO-413).
Documento No/ Fecha de envio enviade aqui,

5. @ Correccion/Comentario del Examinador

6. D Declaracion del Examinador de las Razones para la Aceptacion

7. D Otros .

/Theodore R. West/
Examinador, Unidad Técnica 1628




Numero de Solicitud/Control: 13/673.610 Pagina 2
Unidad Tecnica: 1628
CORRECCION DEL EXAMINADOR

Una correccion del Examinador aparece enseguida para el registro. Si
los cambios o adiciones son inaceptables para el Solicitante, se puede
presentar una modificacion de acuerdo con la 37 CFR 1.312. Para asegurar la
consideracidn de tal modificacion. DEBE presentarse no mas tarde que el pago
de la tasa de emisidn.

La autorizacidén para esta correccidn del Examinador fue dada en una
entrevista telefonica con Thomas H. McLean el 19 de septiembre de 2014.

La solicitud fue modificada como sigue: Las_reivindicaciones 24-25
fueron eliminadas.

Informacién de Correspondencia

Cualguier inquietud relacionada con esta comunicacion del Examinador
debe ser dirigida a Theodore R. West cuyo numero de teléfono es 571-270-
5993. El Examinador puede normalmente encontrado de lunes a viernes, entre
8:30 am a 5:00 pm (Hora Este). El examinador en general prefiere las
entrevistas, que hayan sido programadas temprano en la tarde de un Martes,
Miércoles o Jueves. Si los intentos de encontrar al examinador por teléfono son
infructuosos, el supervisor del examinador, Winston Shen, puede ser iocalizado
al 571-272-3157. El nimero de fax de la organizacién en donde esta solicitud o
proceso fue asignado es 571-273-8300.

La informacién con respecto al estado de esta solicitud puede ser
obtenida en el Sistema de Recuperacién de Informacién de Solicitudes de
Patente (PAIR). La informacion del estado de solicitudes publicadas puede
obtenerse de un PAIR Privado o un PAIR Publico.



Namero de Solicitud/Control: 13/673.610 Pagina 3
Unidad Técnica: 1628

La informacion de solicitudes no publicadas solo esta disponible por la
PAIR Privada. Si tiene preguntas sobre el acceso al sistema PAIR privado, por
favor péngase en contacto con el Centro de Negocios Electronicos (EBC) al
teléfono 866-217-9197. Si usted desea ayuda de un Representante De Servicio
al Cliente de la USPTO o acceso al sistema automatizado de informacidn,
llame al B00-786-9199 o al 571-272-1000.

Mheodore R. West/

Examinador, Unidad Técnica 1628



Resumen de la Solicitud No. Solicitante

entrevista iniciada 13/673.610 HARRIMAN ET AL

por el Examinador Examinador Unidad técnica AlA {Primer inventor
Theodore R. West 1628 en presentar) Estado

No

Todos los participantes (solicitante, representante del solicitante, personal de la PTO}:

{1} Theodore R. West. (3) .

{2) Thomas H. Mclean. (") .

Fecha de (3 entrevista: 19 de septiembre de 2014.
Tipo:[ X | Telefénica [ | Videoconferencia

I:l Personal [Copia dada al: 1:] solicitante D Representante del Solicitante]
Prueba mostrada o demostracion conducida: [__Jsi [ | No.

En caso positivo, de una breve descripcidn:

Asuntos Discutidos || 201 [ J112 [ J102 [ ] 103 [X] Otros

(Para cada una de las cajas marcadas, describa por favor abajo el asunto y descripcidn
detallada de 1a discusion)

Reivindicaciones discutidas: 24y 25
Identificacion del arte previo discutido: Ninguno

Sustancia de la entrevista

{Para cada asunto discutido, suministre una descripcién detallada e indique sise llegé aun
acuerdo. Algunos tépicos pueden incluir: identificacion o clarificacién de una referencia o una
porcion de esta, interpretacion de la reivindicacidn, modificaciones propuestas, argumentos
de cualesquier referencias aplicadas, etc...)

El examinador llamé al representante del solicitante para informarle que las reivindicaciones
24-25 carecen de base de antecedentes {especificamente, el grupa “L1"). Se acordd por lo
tanta que estas dos reivindicaciones deberian ser eliminadas como se establecié en las
modificaciones del examinador y por lo cual 1a solicitud queda en condicién de aceptacién.

Instrucciones de registro para el solicitante: no es necesario que el solicitante suministre un
registro separado de la sustancia de la entrevista.

Instrucciones de registro para el examinador: Los examinadores deben resumir la sustancia
de cualquier entrevista registrada. Un registro completo y apropiado de la sustancia de una
entrevista debe incluir los elementos listados en la MPEP 713.04 para un completo y
apropiado registro incluyendo ta identificacion de la idea clave general de cada argumento o
asunto discutido, una indicacién general de cualesquier otras materias pertinentes discutidas
respecto de la patentabilidad y fos resultados generates o conclusidn de la entrevista, incluir
una indicacion en cuanto a si se llegd o no a un acuerdo sobre los asuntos surgidos.

D Anexo(s)




[Theodore R, West/

Examinador, Unidad Técnica 1628

Resumen de la entrevista

Doc. No. 20140919




US 8,969,557 B2 —- ALLOWED CLAIMS

1. (Canceled).
2. (Canceled).

3. (Allowed) The compound according 1o claim 7, wherein R'is methyl or trifluoromethyl,

or a pharmaceutically acceptable salt thereof.

4. (Allowed) The compound according to claim 3, wherein R%is oxazolyl, or a

pharmaceutically acceptable salt thereof.
5. (Canceled)

6. (Allowed). The compound according to clairm 3, whercin RYis

tetrazolyl, <C(O)OR, -C{OIN(R)., or —OR, or a pharmaceutically acceptable salt thereof.

7. (Allowed) A compound of formula T1:
Rt O RS RS

J I\N/\/\R3
R? | Y
SN
KSRT
R4 RY

1}

or a pharmaceutically acceplable salt thereof, wherein:

R' is hydrogen or C aliphatic, optionally substituted with one or more halogen, -OR, -SR, -

N(R)2, -N(R)C(OR, -C(ONR),, -N(RYC(OIN(R)2, -NR)YC(O)OR, -OC(O)N(R),, -

N(R)SO:R, -SO;N(R)s, -C{OIR, -C(O)OR, -OC(OIR, -S(OIR, or -SO4R;

R? is Hy, where Hy is sclected from 4-8 membered saturated or partially unsaturated
monocyelic heterocyclic ring having 1-2 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, a 5-6 membered monocyclic heteroaromatic ring having 1-4

heteroatoms independently selected from nitrogen, oxygen, or sulfur, or an 8-10

Page 1 of 6
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membered bicyclic heteroaromatic ring having 1-5 heteroatoms independently selected
from nitrogen, oxygen, or sulfur;

R* is hydrogen, halogen, -CN, -OR, -SR, -N(R);, -N(R)C(O)R, -C(ON(R), -
NR)C(ONR);, -N(RIC(OYOR, -OC(OIN(R)z, -N(R)SO:R, -SO:N{R}, -C(O)R, -
C(OYOR, -OC(O)R, -S(O)R, -SO:R, -B(OM),, or an optionally substituted ring selected
from phenyl or 5-6 membered heteroaryt having 1-4 heteroatoms independently selected
from nitrogen, oxygen, or sullur;

R is an optionally substituted phenyl or naphthyl ring;

each of R® and R® is independently -R, “OR, -SR, -N{R)3, -N(R)C(O)R, -C({O)N(R),,
NR)COINR),, -N(R)C(O)OR, -OC(OIN(R), -N(R)SO:R, -SO:N(R)2, -C(O)R,
C{O)OR, -OC(O)R, -S(O)R, or -SO.R; or R® and R are taken together to form a

cyclopropylenyl, cyclobutylenyl, or oxetanyl group;

each of R7 and R7 s independently  hydrogen, -R, -OR, -SR, -N(R),
N(R)C(O)R, -C(O)N{R),, -N(R)C(O)N(R}z, -NRYC(O)OR, -OC(OIN(R)2, -N(R}SO:R,
SON(R), -C(O)R, -C(OYOR, -OC(O)R, -S(O)R, or -SO;R; or R” and R” are taken

together (0 form a 3-8 membered saturated or partially unsaturated monocyclic

carbocyclic ring, or a 4-8 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen,
or sulfur; and

cach R is independently hydrogen or an optionally substituted group selected from Cy.4
aliphatic, a 3-8 membered saturated or partially unsaturated monocyclic carbocyclic ring,
phenyl, an 8-10 membered bicyclic aromatic carbocyclic ring; a 4-8 membered saturated
or partially unsaturated monocyclic heterocyclic ring having 1-2  heteroatoms
independently sclected from nitrogen, oxygen, or sullur, a 5-6 membered monogyclic
heteroaromatic ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-10 membercd bicyclic heteroaromatic ring having 1-3

heteroatoms independently selected from nitrogen, exygen, or sulfur.

8. (Alowed) A compound of formula I1T:

Page2 ol 6
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0O RSRS

R! |
Vi N>(\R3
R? | /l%
ST N7 o
OR®

e
- (R,

1

or a pharmaceutically acceptable salt thercol, wherein:

R'is hydrogen or Cy.4 aliphatic, optionally substituted witl one or more halogen, -OR, -SR, -
N(R), -NR)C(O)R, -C(ON(R)2, -NRIC(OIN(R), -NRYC(OYOR, -OC(OIN(R),, -
N(R)SO3R, -SO:N(R), -C{O)R, -C{OYOR, -OC(O)R, -S(OIR, or -SO1R;

R™ is Hy, where Hy is selccted from 4-8 membered saturated or partially unsaturated
monocyclic heierocyelic ring having 1-2 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, a 5-6 membered monocyclic heteroaromatic ring having 1-4
heteroatoms independently selected {rom nitrogen, oxygen, or sulfur, or an 8-10
membered bicyclic heteroaromatic ring having 1-5 heleroatoms independently selected
[rom nitrogen, oxygen, or sulfur;

R* is hydrogen, halogen, -CN, -OR, -SR, N(R):, -NRYC(OR, -C(ON(R),, -
N(R)YC(OIN(R)z, -NR)YC(OYOR, -OC{ON(R);, -N(R}SO:R, -SO;:N(R),, -C(O)R, -
C(OOR, -OC(O)R, -S(OIR, -SO;R, ~B(OH),, or an optionally substituted ring selected
from phenyl or 5-6 membered heferoaryl having 1-4 heleroatoms independently selected
from nifrogen, oxygen, or sulfur;

each of R* and R¥ is independently -R, -OR, -SR, -N(R), -N(R)C(O)R, -C(OIN(R),, -
NR)C(O)N(R)2, -NR)YC(O)YOR, -OC(OIN(R)z, -N(R)SO:R, -SO:N(R);, -C(O)R, -
C(OYOR, -OC(O)R, -S(OR, or -SO:R; or R® and R are taken (ogether to form a
cyclopropylenyl, cyclobutylenyl, or oxetany! group;

R%is -R, -C(O)N(R),, or -C{O)R;

each R®is independently selected from halogen, -R, -OR, -SR, -N(R), or deuterium;

each R is independently hydrogen or an eptionally substituted group selecled from Ci4
aliphatic, a 3-8 membered saturated or partially unsaturated menocyclic carbocyclic ring,

phenyl, an 8-10 membered bicyclic aromatic carbocyclic ring; a 4-8 membered saturated

Page 3 of 6
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or pattially unsaturated monocyclic heterocyclic ring having 1-2  heteroatoms
independently selected from nitrogen, oxygen, or sulfur, a 5-6 membered monocyelic
heteroaromatic ring having 1-4 lheteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-10 membcred bicyclic heteroaromatic ring having 1-5
heteroatoms independently selected Trom nitrogen, oxygen, or sulfur; and

nis 0-5.

9. (Allowed) A compound of formula TV;

v

or a pharmaceutically acceptable salt thereol, wherein:

R' is hydrogen or Cy aliphatic, optionatly substituted with one or more halogen, -OR, -SR, -
N(R), -N(RYC(OR, -COIN(R)2, -NRYC(O)N(R)2, -NR)C(O)OR, -OC(ON(R),, -
N(R)SOR, -SO;N(R),, -C(O)R, -C(OYOR, -OC(O)R, -S(O)R, or -SOR;

R? is Hy, where Hy is selected from 4-8 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected {rom
nitrogen, oxygen, or sulfur, a 5-6 membered monocyclic heteroaromatic ring having -4
heteroatoms independently selected [rom nitrogen, oxygen, or sulfur, or an 8-10
membered bicyclic heteroaromatic ring having 1-5 heteroatoms independently selected
from nitrogen, oxygen, or sulfur;

R is hydrogen, halogen, -CN, -OR, -SR, -N{R);, -NR)C(O)R, -C{(O)N(R};, -
N(RYC(OIN(R);, -N{RYC(O)OR, -OC(O)N(R)2, -N(R)SO;R, -SO;N(R);, -C(O)R, -
C(OYOR, -OC(O)R, -S(O)R, -SO;R, -B(OH),, or an optionally substituted ring selected
from phenyl or 5-6 membered heteroaryl having 1-4 heteroaloms independently selected

from nitrogen, oxygen, or sulfur;
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each of R® and R is independently -R, -OR, -SR, -N(R)s, -N(R)C(O)R, -C(OIN(R)s, -
N(RYC(OIN(R):, -N(R)C(OYOR, -OC(ON(R})2, -N(R)SO,R, -SO,N(R}):, -C(O)R, -
C(O)OR, -OC(OIR, -S(O)R, or -SO:R; or R® and R are taken together to form a
cyclopropylenyl, cyclobutylenyl, or oxetanyl group;

R is -R, -C(O)N(R)z, or -C(O)R;

ecach R® is independently selected from halogen, -R, -OR, -SR, -N(R), or deuterium;

cach R is independently hydrogen or an eptionally substituted group selected from Ci4
aliphatic, o 3-8 membered saturated or partially unsaturated monocyclic carbocyclic ring,
phenyl, an §-10 membered bicyclic aromatic carboeyclic ring; a 4-8 membered saturated
or parlially unsalurated monocyclic heterocyclic ring having 1-2  heteroatoms
independently selected from nttrogen, oxygen, or sullur, a 5-6 membered monacyclic
heteroaromatic ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an §-10 membered bicyclic heteroaromatic ring having 1-5
heteroatoms independently selected from nifrogen, oxygen, or sulfur; and

nis 0-5.

10. (Allowed) A composition comprising a compound according to claim 7 or a
pharmaceutically acceptable sall thereo! and a pharmaccufically acceptable carrier, adjuvant,

or vehicle.
11-20. (Canceled).

21. (Allowed) The compound of claim 7 wherein R® and R® are each methyl, or a

pharmaceutically acceptable salt thereof,

22. (Allowed) The compound of claim 7 wherein R is —=C(O)OR or —C(O)NRg, or a

pharmaceutically acceptable salt thereof.

23. (Allowed) The compound of claim 22 wherein I° is -C(O)OI1, or a pharmaceutically

acceptable salt thereof.
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24, (Canceled)

25. (Canceled)
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REIVINDICACIONES ACEPTADAS US 8,969,6 557

1. (Cancelada)
2. {Cancelada)
3. (Aceptada) El1 compuesto de conformidad con la

reivindicacidon 7, en donde R' es metilo o trifluorometilc o una

sal farmacéuticamente aceptable del mismo.

4, El compuesto de conformidad con la reivindicacién
3, en donde R> es oxazolilo, o una sal farmacéuticamente

aceptable del mismo.

5. {Cancelada)
6. (Aceptada) E1 compuesto de acuerde con la
reivindicacioén 3, en donde R® es tetrazolilo, -C(O)OR, -

C{(OYN{R}s, u =-0OR, o una sal farmacéuticamente aceptable del

mismo.

7. {Aceptada) Un compuesto de formula IT

pl O RIRY

7 N>4R3
R? | N
STUNTTO
kﬁR?
iy
n
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o una © una sal farmacéuticamente aceptable del mismo, en donde:
R! es hidrégeno o un grupo alifatice de 1 a 4 atomos de carbono,
opcionalmente sustituide con uno o méds de haldgeno, -OR, -SKR, -
N(R},, -N{R)C(O)R, =-C{O)N{R)2, -N(R)C({O)N(R}2, -N(R)C(O}OR, -
OC(O)N{R})2, —-N{R}SO;R, -SO.N{R),, -C{O}R, -C(O)OR, -OC(O)R, -S{O)R
o —802R;

R® es Hy, en donde Hy se selecciona de un anillo
heterociclico monociclico saturado o parcialmente insaturado de 4
a 8 miembros gque tiene 1 a 2 heterodtomos que se seleccionan
independientemente de nitrégeno, oxigeno o azufre, un anillo
hetercaromatice monociclico de 5 a 6 miembros que tiene 1 a 4
heterodtomos que se seleccionan independientemente de nitrdgeno,
oxigeno o azufre o un anillo heteroaroméatico biciclico de 8 a 10
miembros que tiene 1 a 5 heterodtomos gque se seleccionan

independientemente de nitrégeno, oxigeno o azufre;

R® es hidrégeno, halégeno, -CN, -0R, -5R, -
N (R) 2, ~N(R)C{O}R, -C{O)N{R}2, ~N(R)C{O})N (R}, -
N{R)C{Q)OR, -OC({O)N(R),, -N{R)S3S0;R, -SO;N{R}), -C{O}R, -C(OJOR, -
OC{O)R, -S{0)R, -50:R, -B(OM)2 o© un anillo opcionalmente
sustituido que se selecciona de fenilo o un heterocarilo de 5 a 6

miembros que tiene 1 a 4 Theterocatomos que se seleccionan
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independientemente de niktrégeno, oxigeno o azufre;

R* es un anillo fenilo o naftilo opcionalmente
sustituido;

cada uno de R® y R*' es independientemente -R, -OR, -SR,
-N{R},, -N{R)C(O)R, -C{O)N(R)z, -N{(R)C(O)N(R)2, -N{R)C(O)OR, -
OC({O)N{R)2, -N(R}SO,R, -50,N(R)z, -C{O)R, -C(O)OR, -OC(O)R, -S{O)R
o -SO.R; o R° vy R®> se toman juntos para formar un grupo
ciclopropilenilo, ;iclobutilenilo u oxetanilo; y

Cada uno de R’ y R’ es independientemente hidrégeno, -
R, -OR, ~3R, -N(R) 2, ~N(RYC(O)R, -
C(OYN(R),, -N{(R}C(O)N{R)2, -N(R)C{O}OR, -QC{O)N(R}2, -N{R}SC:R, -
SO.N(R}s, -C(O})R, -C{O)OR, -OC(O}R, -S{O)R o -S0:R; o R’ y R" se
toman juntos para formar un anillo carbociclico monociclico
saturado o parcialmente insaturado de 3 a 8 miembros, o un anillo
heterociclico monociclico saturado o parcialmente insaturado de 4
a 8 miembros que tiene 1 a 2 heteroétomoq que se seleccionan
independientemente de nitrdgeno, oxigenc o azufre y
cada R es independientemente hidrdégeno, 0 un grupo
opcionalmente sustituido que se selecciona de un grupo
alifadtico de 1 a 6 Atomos de carbono, un anillo carbociclico
monociclico saturado o parcialmente insaturadoe de 3 a 8
miembros, fenilo, un anillo carbociclico aromdtico biciclico
de 8 a 10 miembros; un anillo heterociclice monociclico
saturado o parcialmente insaturado de 4 a 8 miembros que tiene

1 a 2 hetercdtomos gque se seleccionan independientemente de
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nitrégeno, oxigeno o azufre, un anillo heteroaromatico
monociclice de 5 a 6 miembres que tiene 1 a 4 heterocatomos que
se seleccionan independientemente de nitrédégeno, oxigeno o
azufre, o un anillo hetercaromdtico biciclico de 8 a 10
miembros que tiene 1 a 5 heterocatomos gque se seleccionan

independientemente de nitrégeno, oxigeno o azufre.

8. (Aceptada) Un compuesto de formula III:
R D RS RS
/ NXR:’
R | A§
STUNTTTO
OR®
4 (R%)n

ni

o una sal farmacéuticamente aceptable del mismo, en donde

R!' es hidrégeno o un grupo alifdtico de 1 a 4 Aatomos de
carbono, opcionalmente sustituido con uno o mas de haldégeno, -~
OR, -8R, ~N (R} 2, -M(R)C(O)R, -
C{OYN{R)}2, -N{R)C({O}N (R} 2, ~“N({R}C({O)OR, ~QC{O}N(R) 2, -
N{R)SO,R, -SO;N{R),, -C{O)R, -C({O)OR, -OC{O}R, -S{O)R o -8S0zR;
R?> es Hy, en donde By se selecciona de un anillo
heterociclico monociclico saturado o parcialmente insaturado

de 4 a 8 miembres que tiene 1 a 2 heterocadtomos que se
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seleccionan independientemente de nitrdgeno, oxigeno o azufre,
un anilloc heterocaromdtico monociclice de 5 a 6 miembros que
tiene 1 a 4 heterocdtomos gue se seleccionan independientemente
de nitrogeno, oxigeno o azufre, o un anilloc hetercaromidtico
biciclico de 8 a 10 miembros que tiene 1 a 5 hetercatomos que
se seleccionan independientemente de nitrégeno, oxigeno o
azufre;

r? es hidrégeno, halégeno, -CN, -0OR, -3R, -
N{R} 2, -N(R)C(O}R, -C{O)N (R} 2z, ~N(R)C(O)N(R)2, -
N{R)C({OYOR, -0OC{O)N{R)z, -N(R)SO;R, SON(R}z, -C{O)R, -C(Q)OR, -
CC{O)R, -S{(O}R, -S0zR, -B(OH), o un anille opcionalmente
sustituido que se selecciona de fenilo o un hetercarilo de 5 a 6
miembros que tiene 1 a 4 heterodtomos que se seleccionan
independientemente de nitrégeno, oxigeno o azufre;

cada uno de R® vy R* es independientemente -R, -OR, -SR,
“N(R),, =N(R)C(O)R, -C(O)N(R)z, -N(R}C({O)N{R)z, -N{R)C(O)OR, -
OC{O}N(R),, -N{R)SO,R, -SO:;N(R),, -C(O)R, -C{O)OR, -OC{O)R, -5(0O)R
o =-SO0,R; o R’ y R® se toman juntos para formar un grupo
ciclopropilenilo, ciclobutilenilo u oxetanilo;

RS es -R, -C(O)N(R)z o -C{O}R;

cada R® se selecciona independientemente de halégeno, -
R, -OR, -5R, -N{R}); o deuterio; vy
cada R es independientemente hidrdgeno, o un grupo opcilonalmente
sustituido que se selecciona de un grupo alifdtice de 1 a 6

atomos de carbono, un anillo carbociclico monociclico saturado o
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parcialmente insaturado de 3 a 8 miembros, fenileo, un anillo
carbociclico aromatico biciclico de 8 a 10 miembros; un anillo
heterociclico monociclico saturado o parcialmente insaturado de 4
a 8 miembros gque tiene 1 a 2 heterodtomos gue se seleccionan
independientemente de nitrdgeno, oxigeno o azufre, un anillo
hetercaromatico meonociclico de 5 a 6 miembros que tiene 1 a 4
heterocidtomos que se seleccionan independientemente de nitrodgeno,
oxigeno o azufre o un anillo heteroaromatico biciclico de 8 a 10
miembros que tiene 1 a 5 heterodtomos que se seleccionan
independientemente de nitrégeno, oxigenc o azufre; y

nes 0 ab5.

9. (({(Aceptada) Un compuesto de formula IV:
R‘ (8] RS R5
?‘e/f LN R3
R
S NJQO
WORS
-
TR
v

o una sal farmacéuticamente aceptable del mismo, en donde

R! es hidrdégeno o un grupo alifatico de 1 a 4 atomos de carbono,
opcionalmente sustituido con une ¢ mas de halbdgeno, -0OR, -5SR, -
N(R),, -N(R}C{O)R, -C{OIN{(R)z, -N{RJC(O)JN(R}),, -N(R)C(O}OR, -

OC({OYN(R)z, -N{R}SO;R, -SO;RM{(R),, -C{O}R, -C{O)OR, -0OC(O})R, -
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S(O)R o -S0:R;

R? es Hy, donde Hy se selecciona de un anillo
heterociclico monociclico saturado o parcialmente insaturado de 4
a 8 miembros que ftiene 1 a 2 heterodtomos que se seleccionan
independientemente de nitrdégeno, oxigeno © azufre, o un anillo
heterocaromdtico monociclico de 5 a 6 miembros que tiene 1 a 4
heterodtomos que se seleccionan independientemente de nitrégeno,
oxigeno o azufre, o un anillo heterocaromatico biciclico de 8 a 10
miembros que tiene 1 a & heteroatomos que se seleccionan

independientemente de nitrégeno, oxigeno o azufre;

R* es hidrdgeno, haldégeno, -CN, -0R, -8R, -
N(R)2, -N(R}C(OIR, ~C(O)N(R)2, -N(R)C(O)N(R)}2, -
N(R)C(O)OR, -OC{C)N(R)z, -N{R)SO;R, SO:N(Rz), -C(O)R, -C(O)OR, -
OC(O)R, -5{0) R, -S0;R, ~B(OH)>, o© un anillo opcionalmente

sustituido que se selecciona de feniloc o un heterocarilo de 5 a 6
miembros gque tiene 1 a 4 heteroatomos que se seleccionan
independientemente de nitrégeno, oxigeno o azufre;

cada uno de R® y R® es independientemente -R, -OR, -SR,
-N(R)2, -N{R}C{O)R, -C(O)N(R)gz, -N(R)C(O}N{R)z, -N(R)C{O)OR, -
OC{0O)N(R)2, -N{(R)SQO;R, -SO;N(R}2, -C{O)R, -C{O}OR, -QC(O)R, -S(O}R
o -SO,R; o R y R> se toman juntos para formar un grupo
ciclopropilenilo, ciclobutilenilo u oxetanilo;

R® es -R, ~C(O)N{R); o -C(O}R;

cada R® se selecciona independientemente de halégeno,

R, -OR, -SR, -N(R): o deuterio;
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cada R es independientemente hidrdgenc, o un grupo opcionalmente
sustituido que se selecciona de un grupo alifatico de 1 a 6
dtomos de carbono, un anillo carbociclico menociclico saturado o
parcialmente insaturado de 3 a 8 miembros, fenilo, un anillo
carbociclico aromatico biciclico de 8 a 10 miembros; un anillo
heterociclico monociclico saturado o parcialmehte insaturado de 4
a 8 miembros que tiene 1 a 2 hetercatomos que se seleccionan
independientemente de nitrégeno, oxigeno o azufre, un anillo
heteroaromatico monociclico de 5 a 6 miembros que tiene 1 a 4
heterodtomos que se seleccionan independientemente de nitrégeno,
oxigeno o azufre ¢ un anilloc heteroaromdtico biciclico de 8 a 10
miembros gque tiene 1 a 5 hetercatomos que se seleccionan
independientemente de nitrdgenc, oxigeno o azufre; y

nes 0 a 5.

10. (Aceptada) Una composicidédn que comprende un compuesto de
conformidad con la reivindicacidén 7, o una sal farmacéuticamente
aceptable del mismo,y un portador, adyuvante © vehiculo

farmacéuticamente aceptable.
11-20. {(Cancelada).
21. (Aceptada) El compuesto de la reivindicacién 7 donde Ry R™

son cada uno metilo, o una sal farmacéuticamente aceptable del

mismo.
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22. ({(hceptada) El compuesto de la reivindicacién 7 en donde R’
es -C{O)OR o -C{O)N(R);, o una sal farmacéuticamente aceptable

del mismo.

23. (Aceptada) Ll compuesto de la reivindicacién 22 en donde R*

es ~-C{O)OH, o una sal farmacéuticamente aceptable del mismo.

24. {Cancelada).

25, (Cancelada) .
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REIVINDICACIONES ACEPTADAS RENUMERADAS Y ORGANIZADAS DE

Us 8,969,557

1) Un compuesto de formula IT

R' O RE RS
X
o N R
R? | /k
STNT o
%
R* R

o una o una sal farmacéuticamente aceptable del mismo, en donde:
R! es hidrégeno o un grupe alifitico de 1 a 4 atomos de carbono,
opcionalmente sustituido con unc o més de halégeno, -OR, -SR, -
IN(R)g, -N{RIC(O)R, -C{O)N{R)z, -N{(R)C{O)N(R)z, -N(R}C(Q}OR,
OC{CIYN(R),, -N{R)SO,R, -SO;N(R},, -C(O)R, -C(O)OR, -Q0C{O)R, -S(O)R
o =S02R;

R’ es Hy, en donde Hy se selecciona de un anillo
heterociclico monociclico saturade o parcialmente insaturado de 4
a 8 miembros que tiene 1 a 2 heteroadtomos que se seleccionan
independientemente de nitrégeno, oxigeno ¢ azufre, un anillo
heterocaromatico monociclico de 5 a 6 miembros que tiene 1 a 4
heterocdtomos que se seleccionan independientemente de nitrdégeno,
oxigeno o azufre o un anillo heterocaromatice biciclico de 8 a 10

miembros que tiene 1 a 5 heterodtomos que se seleccionan
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independientemente de nitrdgeno, oxigeno o azufre;

R® es hidrégeno, halégeno, =-CN, -OR, -SR, -
N(R)z2, -N(R)C{O)R, -C{O}N({R)2, -N{R)C(O)N(R) g, -
N{R)C{O)OR, -OC({O)N(R)p, -N(R)SOzR, -SO2N(R}z, -C(O)R, -C(O)OR, -
OC(O}R, -S{0O)R, -50;R, -B(OH), o© un anillo opcionalmente
sustituido que se selecciona de feniloc o un hetercarilo de 5 a 6
miembros que tiene 1 a 4 heteroatomos gque se seleccionan
independientemente de nitrégeno, oxigeno o azufre;

R! es un anillo fenilo o naftilo opcionalmente
sustituido;

cada uno de R® y R es independientemente -R, -OR, -SR,
“N{R),, =-N{R)C{O)R, =C(OIN{(R)z, -N{R)C(O)N(R)z, -N(R)C{Q)OR, -
OC (0)N(R)2, -N(R)SO;R, -SO;N{R},, -C(O}R, -C(O)OR, -OC{O)R, -5{0)R
o -S0O:R; © R® vy R>" ge toman Jjuntos para formar un grupo
ciclopropilenilo, ciclobutilenilo u oxetanilo: y

Cada uno de R’ y R’ es independientemente hidrégeno, -
R, -0R, | -SR, -N{R}2, -N(R)C(O)R, -
C{OYN(R},, =-N{(R)C{O}N(R)z, -N{R)C(O)OR, -OC(O)N(R}z, -N{R)SOzR, -
SON(R),, -C(O)R, -C(O)OR, -OC(0)R, -S(O)R o -SO;R; o R’ y R” se
toman juntos para formar un anillo carbociclico monociclico
saturado o parcialmente insaturado de 3 a 8 miembros, o un anillo
heterociclico monociclico saturado o parcialmente insaturado de 4
a 8 miembros que tiene 1 a 2 heteroatomos que se seleccionan

independientemente de nitrégeno, oxigeno o azufre y
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cada R es independientemente hidrégeno, o un grupo
opcionalmente sustituido que se selecciona de un grupo
alifatico de 1 a 6 atomos de carbono, un anillo carbociclico
monociclico saturade o parcialmente insaturado de 3 a 8
miembros, fenilo, un anillo carbociclico aromatico bhiciclico
de 8 a 10 miembros:; un anillo heterociclice monociclico
saturado o parcialmente insaturado de 4 a 8 miembros gue tiene
1 a 2 hetercadtomos gue se seleccionan independientemente de
nitrdégeno, oxigeno o azufre, un anillo heterocaromatico
monociclico de 5 a 6 miembros que tiene 1 a 4 heteroatomos que
se selecclonan independientemente de nitrdgeno, oxigeno o
azufre, o un anillo heteroaromdtico biciclico de 8 a 10
miembros que tiene 1 a 5 heterodtomos que se seleccionan

independientemente de nitrdgeno, oxigeno o azufre.

2. El compuesto de conformidad con 1la reivindicacién 1, en
donde R! es metilo o triflucrometilo o una sal farmacéuticamente

aceptable del mismo.
3. El compuesto de conformidad con la reivindicacidn 2, en

donde R® es oxazolilo, o una sal farmacéuticamente aceptable del

mismo.
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4. El compuesto de acuerdo con la reivindicacién 2, en donde
R} es tetrazolilo, -C(O)OR, -C{O)N{R)z, u -OR, o una sal

farmacéuticamente aceptable del mismo.

5. Un compuestc de formula ITI:

R 0O R RY

- N)LW
S NJ*O
OR®

-
« - (R),

1M

o una sal farmacéuticamente aceptable del mismo, en donde
R! es hidrégeno o un grupe alifdtico de 1 a 4 4&tomos de
carbono, opcionalmente sustituide con uno o mas de halogeno, -
OR, -SR, ~N(R) 2, ~N(R)C(O)R, -
C(O)N(R) 2, -N(R}C{O)N(R)2, -N(R)C(0O)OR, -OC(O)N(R) 2, -
N(R)S0OsR, -SQ0zN{R),, -C(O)R, -C(O)OR, -OC{O)R, -S({O)R o -3502R;
R*> es Hy, en donde Hy se selecciona de un anillo
heterociclico monociclice saturado o parcialmente insaturado
de 4 a 8 miembros que tiene 1 a 2 hetercatomos due se
seleccionan independientemente de nitrégeno, oxigeno ¢ azufre,
un anillo hetercarcomatico monociclico de 5 a 6 miembros due
tiene 1 a 4 hetercatomos que se seléccioﬂan independientemente

I
de nitrégeno, oxigeno o azufre, ¢ un anille heterocaromatico
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piciclico de 8 a 10 miembros que tiene 1 a 5 heterodtomes que
se seleccionan independientemente de nitrdgeno, oxigeno ©
azufre;

R3 es hidrdégeno, haldgeno, -CN, -0OR, -8R, ~
N{(R)z, ~N(R)C{O}R, -C{O)N (R} 2, -N(R}C{O)N(R)2, -
N(R)C(O)OR, -OC{O)N(R)z, -N(R)SO:R, SON{R)z, -C{OJR, -C(O)OR, -
QC{O)R, -S(Q}R, -80:R, -B{OH), o un anillc opciocnalmente
sustituido que se selecciona de fenile o un heterocarilo de 5 a6
miembros que tiene 1 a 4 heteroatomos que se seleccionan
independientemente de nitrdgeno, oxigeno o azufre;

cada uno de R® y R® es independientemente -R, -OR, -SR,
~N(R)>, -N{(RJC(O)R, -C(OIN(R)z, ~N(R)C{O)N(R)2, -N(R)C(C}OR, -
OC{OIN(R),, -N{R)SO;R, -SON(R)2, -C{O)R, -C{O)OR, -OC(O}R, -5(0)R
o -S0:R; o R® y R®' se toman juntos para formar un grupo
ciclopropilenilo, ciclobutilenilo u oxetanilo;

RS es -R, -C{O)N{(R)2 o ~C{(O)}R;

cada R® se selecciona independientemente de halégeno, -
R, -OR, -SR, ~N(R), o deuterio; vy
cada R es independientemente hidrdgeno, © un grupo opcionalmente
sustituido que se selecciona de un grupo alifatico de 1 a o
Atomos de carbonoc, un aniilo carbociclico monociclico saturado o
parcialmente insaturade de 3 a 8 miembros, fenile, un anillo
carbociclico aromético biciclico de 8 a 10 miembros; un anillo
heterociclico monociclico saturado o parcialmente insaturado de 4

a 8 miembros que tiene 1 a 2 heterodtomos gue se seleccionan

2640865-v1\BOGDMS 5



independientemente de nitroégeno, oxigeno o azufre, un anille
heteroaromadtico monociclico de 5 a 6 miembros que tiene 1 a 4
heterodtomos que se seleccionan independientemente de nitrégeno,
oxigeno o azufre o un anillo heteroaromatico biciclico de 8 a 10
miembros que tiene 1 a 5 heterodtomos que se seleccionan
independientemente de nitrégeno, oxigeno o azufre; y

nes0abs,

6. Un compuesto de formula IV:

o una sal farmacéuticamente aceptable del mismo, en donde
R' es hidrégenc o un grupo alifdtico de 1 a 4 atomos de carbono,
opcionalmente sustituido con uno © mas de halbdgeno, -OR, -SR, -
N(R)», -N{R)C(O)R, -C{O)N{R)z, -N(R)JC(OIN(R}2, -N(R)C(O)}OR,
OC(GIN{R}2, -N(R)SO;R, ~SORN(R),, -C{O)R, -C(O)OR, -OC(O)R, -
S{O)R o ~-SOzR;

RZ es Hy, donde Hy se selecciona de un anillo
heterociclico monociclico saturado o parcialmente insaturado de 4

a 8 miembros que tiene 1 a 2 heterocdtomos que se seleccionan

2640865-v1\BOGDMS 6



independientemente de nitrdgeno, oxigeno © azufre, o un anillo
heteroaromatico monociclico de 5 a 6 miembros que tiene 1 a 4
heterodtomos que se seleccionan independientemente de nitrdgeno,
oxigeno o azufre, o un anillo hetercaromatico biciclico de 8 a 10
miembros que tiene 1 a 5 hetercatomes que s& seleccionan

independientemente de nitrégenc, oxigenoc o azufre;

R® es hidrégeno, haldgeno, -CN, -0R, -8R, -
N{R)z, ~N{(R}C{O}R, -C{O}N({R) 2, -N({RYC{O})N(R)2, .-
N{R}C(OYOR, =OC{O)N(R)z, -N{(R)SO;R, SC:N(Rz), -C(O)R, -C(Q)OR, -
OC(O)R, -S{(0)R, -30:R, -B(OH)2 o un anillc opciocnalmente

sustituido que se selecciona de fenilo.o un hetercarilo de 5 a ©
miembros que tiene 1 a 4 heteroatomos que se seleccionan
independientemente de nitrégeno, oxigeno o azufre;

cada uno de R® y R®' es independientemente -R, -OR, -SR,
-N(R}», -N{R)JC{O)R, -C(O)N({R)p, -N(RJC(O)N(R)z, -N{(R)C(O)OR, -
OC(O}N(R};, -N({R}SO»R, ~SO,N{R);, -C(O)R, -C(O)OR, -OC{O}R, -S5(O)R
o -S0zR; o© R® y R*" se toman juntos para formar un grupo
ciclopropilenilo, ciclobutilenilo u oxetanilo;

R® es -R, -C(O)N(R)2 o -C(O}R;

cada R® se selecciona independientemente de halégeno, -
R, -OR, -SR, -N(R); o deuterio;
cada R es independientemente hidrdgeno, © un grupo opcionalmente
sustituido que se selecciona de un grupo alifatico de 1 a 6
dtomos de carbono, un anillo carbociclico monociclico saturado o

parcialmente insaturado de 3 a 8 miembros, fenilo, un anillo

2640865-v1\BOGDMS 7



carbociclico aromatico bhiciclico de 8 a 10 miembros; un anillo
heterociclico monociclico saturado o parcialmente insaturado de 4
a 8 miembros que tiene 1 a 2 hetercatomos que se seleccionan
independientemente de nitrégeno, oxigeno o azufre, un anillo
heteroaromdtico monociclico de 5 a 6 miembros que tiene 1 a 4
heterodtomos que se seleccionan independientemente de nitrdégeno,
oxigenc o azufre o un anillo heterocaromatico biciclico de 8 a 10
miembros gque tiene 1 a 5 heterodtomos que se seleccionan
independientemente de nitrégeno, oxigeno o azufre; y

nes 0O ab.

7. Una composicién que comprende un compuesto de conformidad
con la reivindicacién 1, o una sal farmacéuticamente aceptable
del mismo,y un portador, adyuvante o vehiculc farmacéuticamente

aceptable.
8. El compuesto de la reivindicacién 1 donde R%y R®
son cada uno metilo, o una sal farmacéuticamente aceptable del

mismo,

9. El compuesto de la reivindicacién 1 en donde R’ es -C(C)OR o

-C{O)N(R},, o una sal farmacéuticamente aceptable del mismo.

10. El compuesto de la reivindicacidén 8 en donde R’ es -C(C)OH, o

una sal farmacéuticamente aceptable del mismo.

2640865-v1\BOGDMS 8
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On the hasis of structurst information for the cyclie hexapepiide endotbhelin (I7T) receptor antagonist, TAK-
044, 0 series of thiena]),J-dpyrimiding-2 4-dione derivatives hearlag 2 cartoxyd group vnd aromatic rings that
were important far receptor biading were deshpaed, synthesized, and evaluated for BT receptor binding affinitics
and Inhibitory activities apainst ET-Indvced vasoconstriction,

Optimization of each snbstituent in the thienof,3-/pyrimidine ving led 1o the discavery of 2 novel and
porent nenpeptide ET receptar natageaist, 6-(4-methoxymethovephenyd)-S-methyisutionylsminomethyl-1-2-
methylikinbenzy)-2d-tHnva-1, 20,3 d-tetrahydrnthiena| L 3-d fpyrimidine-d-noetie acid {32¢), which hinded to
huwan BT, and LT, receptor subtypes with affinities (1Cg) of 7.6 and 190w, vespetivetss

Campound 31y effectively snfagonired KRindueed vasoconstrivtion and the inliibituey effect mediated by
the ETy revepior was more potent fhan tiat of boseatan, while the inhibidory offect mediated by dre BT, recep-

tor was slighily less poteni than that of hosentan.

Koy words  thieno[2.3-4 Ipyrimidine-3-acetic acid; endothelin receptor amagosisy; endothelin receptor binding alfinity; ET4n-

duced vilEbeonsriction; bosenian

The discovery »f endothelin-i (ET-1), an extsemely polent
and long-peiing vasoconsiticior peptide comprised of 21
amino ucid residues, led to consideable pahophysialagic in-
lerest. ! ET i¢ one member of a family of isopeptides, -
cluding F1-2 and ET-3,% that are structaraily and functionally
related o he cardiotoxic sarsfotoxins™ In addition, furter
studies bave revealed the existence of twa receplar subtypes
designated BT, and £T,," which are hoth (& protein-conpled
receptors (GPCIR). The ET, receplor binds £9-1 and £F2
with greater affinity thas LT-3, and mediates vasaconstrig-
tion™™ apd sonoth muscle proliferation.” Tn contast, the
ET, receptor does nof discriminate between E1-1, EF-2, and
LT3, and mediales both vasoconsitction™ and vasedifa-
tion”

Due to their peowliar pharmacological effects, ETs are
thought to play a major role in chranic diseases such as my-
acardial infarction, heart failure, renal [ailore, puimonary
fiypertension, and subarachnoid hemorrhage,™ Therefore,
blockade of the ET receptors might be therapeutically effec-
tive it the treatment of the above conditions.

A large number of peptide ET receptor antagoiusts, repre-
senfed by FR-139317"Y and BQ-123,™ have been reported.
Meoreaver, nonpeplide ET reeeptor antngonists have heen re-
ported during the course of our work deseribed in this paper.
These include Ro 46-2005," Ro 47.0203 (1, hosentan),'®
BMS 1828749 SB 209670 A.127722%71 1749329,
and PD 136707,

In our search for a noved ponpeptide ET antagonist, we
first focused on (he nigidity of the ¢yelic hexapeptide BT an-
tagonist TAK-044 {2),™ which results from the presence of
f-turn and -l swructuces. Introduction of croeial fune-
tiomal meieties For BT receptor hinding, fe. & carboxy! gronp
and aromatic rings.”" onto a bicyclic heterocyele ‘sealfold’
which mimics the fixed main chain of TAK-044, provides
nonpeptide ET receplor Hgands. Using the same stratogy, we

® T whom cotresprsdence should be addiossed.

have alse discovered a novel, potent, and orally active nen-
peptide LURU receptor anfagenist.™ fa addition, several
heferocyclic compaunds bearing imponan) functional groups
for receptor hinding bave been described in the titerature as
synthelie nonpeptide anlagonists of GPFCRs, sach as an-
giowensin 1LY cholecystokinin,® substmee B and vaso-
pressin

The ihieno|2,3-d Jpyrimidine-2 4-dione nuclens, baaring a
pheny] ning atached o the thiophene ring was setected as a
bicyelic heteracycle scaffold. Among the early compounds
synthesized based on this structure, the thienof2,3-¢f pyrimi-
dive-J-acetic acidl derivative (), bearing a p-methoxy-
phenyl group at the d-position, was found to be a lead com-
poond possessing micramolar bimding affinities for cloned
buman BT receptors (Fag. 1},

In this paper, we deseribe our synthetic studies suarting
from the Jead compound {7d) which cuiminated in the dis-
covery of a new class of potent aonpeptide BT anlagonists,
represenied by, 6-{d-methexvmethoxyphenyl)-S-methylsol-
fonvlaminomethyl-1-(2-methylthiobenazyi)2 4-dioxo-1,2,3 4-
retrahyvdrotiieno] 2, 3o pyrimiding-3-acetic acid {32g), 5-aih-
visulfonylaminomethyl-6-(4-methoxymethoxyphenyl)-1-(2-
methylihinbenzy1)-2,4-dioxo- 1,23 A-tetrahydeathienof2 3-d]
pyrimidine-3-acetic acid {32h), and 6-(4-niethoxymethoxy-
phenyh-1+(2-mcthylthiobenzyi}- 2 4-dioxo-S-propylsul fony-
faminomethyi-1,2,3,4 teteahydrothiena[ 2, 3-4 [pyrimidine-3-
acetic acid {321

Chemistry  The thicno[2,3-Ipyrimidine-3-acetic acuds
bearing various alkyl ard arlkyl groups at the 1-position
{Tn-~m) were genesally synthesized by the route shown in

pared from the corresponding phenykacetone Ja—< using the
provinusly reported procedure.’™ ty addition, compound 4d
wis obtained from 4¢ by catalytic hydrogenation over 1046
palladiuns-charcosl, Compounds 4a, 4b, and 4d were con-

£2 195 Fharmacsutical Seciory of lopan
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a1 R'=4.-Me03, Wl=n-Bu

B =g Me), ROOH,)PI2-0Me)

¢ B =4-Me0), RP=CHOM

d: ®'=4Me, AE=CIPh(2-0Me)

e R'24-MeD), R7=0H,PREOLOMe)
Rzt Mel), RI=CHLPh(4-OMe)

g: RFed D, RECH,PH{ZMe)

i RizdMeD), W =CH,PR(2-F)
i R'=d-Me), #7=0H,Phi2-CN)
it R4 e0, W CH,PR{2-NO,)
E5 R'=4-MeQ, R CH,PH(2-5Me)
1r R1=2.0e0, RECH, P2 (0Me)
m: R'=H, RO PHh{Z-0Me)

{a) 1) NCEHLCO,E, ACOH, NI, OAc. enzene, refhux, 3) 5, EuRE, BOH; th) Hy, PA-C. AcONa, MeOIE:
(&) 1) DENCHLCOHY, Py, 7) NaOFr, B (1) REX, X,00,, DMF; (e) TN NaOH, BIOH-THF,

Chart 1

verted to the thieno[2,3-d Jpyrimidine-24-dione derivatives
Sa, Sb, amdd 5d by reaction with ethyl isocyanatoacetate, fol-
Jowed by cyclization with sodium clhoxide, After alkylation
af &, &h, and 8d ai the 1.position in the presence of potas-
simn catbonaie, saponification of the ethy! ester group pro-
duced the carboxyviic acids Ta—-m. The nitro compaund
8 was reduced with fron powder-ncetic acid, formyiated
with acetic formic anhydride™ and then reacted with bo-
rane-meihyl suifude complex™ 1o afford 8, which was hy-
drelyzed to vield the meibtylamino derivative 9, Oxidation of
the methylthio groop of 6k with m-chlorepetbenzoic acid (1
or 7 equivalents) and subsequent atkaline bydrolysis A
nished Ha, b (Chart 2),

Ulsing the penerad procedure shown in Chart £, il wonli be

cumbersame 1o synthesize the substitated phenyl derivatives
ar the §-position starting from fhe corresponding phenytace-
tones. Thus, 2 Suzuki arvl-coupling reaction™ with s aryl-
boronic acid and # paltadivm catalyst was examined as ao al-
ternative method. The key intermediates 14a, b were pre-
paved by reaction of 13 with 1 eg of N-bromosucciaimide
(NBS} and subsequent alkylation. Componnd 13 was readily
chtained from the 2-aminothiophens 12. The 6-brome deriv-
atives T4a, b reacted with aryiboronic acids in the presence
of retmakig{triphenylpbosphine)palladiom {0) and 2 m aqueous
sodium carhonate fo produce 15a, b, which were converied
1o the carboxylic acids 16s, b by alkaling hydrolysis (Chart
3). The aryibaronic acids were prepared from the comre-
sponding bromabenzene desivatives by freatment with a-
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utyHithium, followed by reaction with iriisopropyl borate
and subsequent acidic hydrolysis.*!
The syathesis of pare-substituted phenyl dertvatives ot (he
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Chart 2
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1 I]

N7 Co,R°
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153,b: R*=Kd
163,h: B A4

Yol 46, No. 1)

G-pusition was achieved by {he procedies shown i Charts 4
and 5. Afler demethylazion of Sa with alemimum chiovide,
acctylation af 17 and subscquent benzylation yiclded 18.
Compound 18 was ther (reated wilh aqueous potassium car-
bonate, ollowed by alkvlation to afford 19a—1 (Chast 4).
Compound 22 was ohfained by the Friedel-Crafts acvlation
of 3d, followed by benzylation. 10 addition, nitration of 8d
with sendium ntrate and concentrated sulfuric neid praduced
24, which was converted 1o the anside 26 by henzylation, re-
duction, and subseguent acvlaiton (Chart 5), Saponification
of these esters 19a--f, 22, 25, and 26 fursished the corve-
spanding carhoxylic acids 20a-£, 23, 27, and 28,

Chart 6 shows the route used for the preparation of S-aeyl-
angl S-snifonglaminomethyl denvatives, Alter bromination of
194 with NBS in the presepce of 22" -nzohis{isohdyroni-
trile), the aminomeathyl derivafive 29 was abtained by reac-
non with potassiume phthalimide and subsequent hydrazinol-
ysis {Cabriel synthesis). Compound 29 was rencted with actd
chlarides, sulfony! chiorides, and isocyanate fo pive Ma—j.
Compound 33 was prepared from 30p by reaction with
wdometlme in the presence of sodivm hvdride. The esters
29, J8a—j, and 33 were converted to the carboxylic acids 31,

ZI: G
be

14y b

a: RlaMe0
bz It =heS

w1 R'Mr0, Ared-MeOPh
b2 R'=MeS, Ar=d-MeOCILCH P

{0} 1) OCNCH,COMEL Py, 23 NaDLL BrGIL {b) MBS, CNC, {0) 2-mathoxy- or 2-mekylibio-
tenzyl chlaride, KoC0y, DMT; (d) AeB{O4, PAPTh,),, 283 Na, OO, DMT, under A, refiux;

(e} 1N NaOH, O 'I'HP

Charr 3

- Py
mef}fi
& 1 (¢

B HO— QQI‘. ‘N"“‘co&g; b Aol
o

H
$a 7 Me
16
| {,RIELO""'“’
Mes
PN B 4 ] :
20 R e R's a), Pe(b), Buley, CHLDAfe(d), CH,SMefe), CH,COMeln.

() ATCT;, MaSENIe, CH,Cl (B 1) A, Py, 2 2-methyhhiobenzyt ehioeide, Ky00 . DMI o) 1R =41} 2q X 2020, MeH-THE,
{1 ] 13 2K C0y MeQH-THE, 2 R1X, B, C0; 00 Nall, IPME: 6685 1N NaGE, BIOATHE,

Chsrt A
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Chart 6

F2a—j, and 34 by alkaline hydralysis.

Biotogy Al the compoands prepared were evatuated fie
inhibition of [PH]ET-1 binding to cloned hunan ET, and
BT, receptors, The in vifro aitagenistic activities of com-
poumds cxhibiting high BT receptor binding aflinities were
examined for the ability 10 inhibit fhe consiriction of ring
preparations of porcine coronary artery induced hy F7-1 at
3am and that of vein prepacations induced by sarafotoxin
S6c, an ETy sefective agonist, at M.

Itesuits and Discussion

First, the ethyl ester (6d) was prepared in order to confinn
the rale of the carboxytic fanction in the initial lead 74 as the
recognitian site to interact with ET receptors. Subsequently,
we ihen carried oul modification of the substituent ut the 1-
position of Tat (Ta-—k, 9. 11z, b). The results are summa-
rized in Table 1. Ester (6d) bad insignilicant binding to both
ET, and LTy weeeprors at the cancentration examined
whereas the corresponding acid (7d) exhibited significant
hinding affinities with 1C5, values of 1.9 20 for the £T, re-

ceptor and 12 Jins for the BTy receptor. These results demon-

strate that the carboxylic acid moiety af the 3-position was
important for BT receptor binding. With respect to the sub-
stituents ut the Il-position. butyl {Ta) and g-methoxy-
phenatiyl (Th) detivatives were less potent than the o-
methoxyhenzy] derivative (7d). Therefore, substioned benzyl
derivatives were next examined. Deietion of the o-methoxy
moiety on the phewyl fing of Td (7c) caused ca. Sfold de-
crease in the affinities for both ET, sad ET, receptors.
Transposition of the methoxy group of 7d into fhe mefa posi-
tion (7o) maintaived comparable affinities to 74, but transpo-
sition o (he pare posiiion (7f) decreased binding affinities,
in the series of grfhe-substitoted benzyl denivatives, electron-
donating substiluents teaded to improve binding affinities.
Methy! (7g) and methylamine (9) derivatives were almost
equipotent i Td. Meoreover, the methylthio derivative (k)
had 3-fold bigher affinity compared with 7d. On the nther
hand, bulky and electron-withdrasing substiients, such as
methyisuifinyl (11a) and meihylsulfonyl (11b) derivatives,
reduced affinitics.
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Table 1. SAR of Thisnofd 3 fpycimidine-d-acetic Acids st the 1- and 3.

Positions

7 CoR
O
nl
Kl (™
Compd. R R?
ET, (50 [T, (81

T4 Bu it 160 230
- s & I TR
7 g H 1 4D
Tek pE LA ] 1.0 12
6l 2 Et =20 w20
T 3-0Onfe H i1 16
" H-0OMe It 110 126
e 2 It 1R 14
h k[;:) R« < R I i 20
g/ A LON I i 83
7 N0, i 1% &7
¢ ZNHMe I 12 &
Th 1EME i 0.7t &R
11a 2-50de 11 170 349
1th \3—3()_..?\{('. ft on 1)

@) ASE g re 23 prevsed 3y weans of three of more detenminationy,

Table 2 shows the effects of substituents on the phenyl
group a¢ the S-position on receptor affinities. o the series
of i-position o-meshaxgbenzyl devivalives, 6-(p-methoxy-
phenyl) derivative (7d) was the most potenl compeond, in
comparison with 6-phenyl (Tm), 0-(e-methoxyphenytl (),
and 6-(m-methoxyphenyl} {16a) decivatives. This result led
us fo examine O-(p-substitotediphenyt derivatives. In the se-
ries of I-position o-methylithiobenzyl dedvatives, introdue-
tion of a p-afkoxy graup into the 6-phenyl ring enhanced
binding affinities. The affinitdes increased in the order of hy-
droxy (20a)<micthoxy (Thk)<tbutoxy {20c)<prupoxy (26R).
Replacement of the 2-methylens moiety in the d-propoxy
grovp of 20h with an oxygen (20d, 1C, values of 0.085 iiu
for the ET, receptor and 6.92 yias for the ETy receptor) or a
sulfur atom (206, 1.y vabues of 0.066 1 for (he ET, and
(66 g2n¢ for the FFy) markedly enbanced binding affinities,
However, replacement of the phenolic oxygen of 204 with
methylene (161), or the methoxy] oxypen of 20d with a car-
honyl moiety (208} reselted in loss of this effect. Morcover,
ketone (23) and amide (28) were 10- and 480-fold Jess potent
than 20b in the affiniry for the BT, receptor, respectively.
These results revealed that both the phenolic axygen and the
other oxygen or sulfur atom of Z(d and 20e were important
for high binding affinities, preswemably due to the hydrogen
bond aceepting chanacteristic of the methnxymethoxy and
methylibiomethoxy groups. o addirion, e p-methoxy.
methoxy and p-methylthiomethory groaps on the G-phenyl
ring were stuble and no degradation of 20d and 2e was ob-
served in this binding experismear {Tris-J1CH, pH=7.2] (dawa
rot shown).

The strcture-activity relationship (SAR) of the sub-
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Tabte 2.
Pasitians

SAR of Thienof2 2 pviimidine-3-avetic Acids a1 the 1 and 6

E
Q"Z]fzm 0.8
Rt

R
g fred)?
Compd. i Y
ET SR BT, (S19)

m MeO) H 12 kY

FLi] MeQ 2002 iR 12
16a AieQ 0Ohde 130 W

n MeQ 2-0Ohvie ) 136
Tk MeS A-0Me 0N 6.8
20u MeS 400 ¥ hl
1oh Me§ 40P 025 2.8
bai/d Mp§ ERSTIN 0.4% 4.4
i Med S0 H A 0083 2.92
ke A 4-GUH8Me 0.066 {1.66H
oy Mrl S-OUHLCOMy .4 7.1
13 Mol 4.C0Pr 14 13
{6h Mol &.CH,CI L OAde R il

) MeS #-NH, if) 1
29 MeS 2-MNHCOE 120 77

Ay AR dars pre @upressd ay i of tM‘e 0TGN ml‘nmmm}m

Table Y. SAR ol Thienaf2,3-a3pyrimidine L-acetic Acids at the 3-Pasition

MeD™ 0 -C)%V g i

Me
Woag (enrey™
Campd, H
BT, {819} T, (519

nd H {085 0.02
3t Nl 062 38
32a NHEOME 01§ 0.57
I MHCOE 0047 1.0
iz NHEOPE 0,036 3.7
Ad NHECO G118 1.0
e NHCOPh 1.5 0,54
3If WHCONET #0609 20
X NHEO Me {076 L]
k¥ NUSO, 1 .01 HALE|
Ad§ NSO, Pr IR 047
34 NHE(, M 2 57
34 NS0, Me EF) 13

a) Al dgra gre expesied a5 mears of e e moat diterminatioes

stituents at the S-position was investigaled, whereby the p-
methoxymethoxypheoyl moiety wag used as the substituent
at the -position, which exhibited apparent in vitro antago-
nigtie netivities as discussed laier (Table 3). Althongh intro-
duction of #n amian mojety 1o the 5-roethyl group of 20d
£31) aitenuated binding aflinities, acylatdon of (ke amine-
methy] groop of 31 (320--¢) tended (o enhance activities. In-
rradoetion of a farger acyl gronp, as in the case ol 324 and
32e, tended 1o decreuse aetivities. In addition, the ethylureido
derivative {32f) was 2-fold fess potenl than the batyrylamine
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Table 4. by Vi Antagonistic Activities and Rinding Afailies of Thicno{ 2,3 fpyrimsidine-3-acelic Ackds for the ET Receptor Subtypes

Lidaxation (24)

- Binding aifinity

Compil. Areey (BT 3y i {Sic 1 ma®

Concentmiion {ym)Y? Concentation ()’ 10 frash?

0.0 (i ¥ 1 (e .l i 1 ET. £
TAK-N44 &7 7 5 98 82 118
Fosentnn i 62 3 28 4 L1 ? 40
Rl ki a0 IR \ogd £3 HH)
e o fa" fi6 660
g 3 66 1 pXi 164
i1 33 3 a3® 6.k 5
R3¢ o [ qyt an 47

Al data are expressed as means of thres or ewne dewnsimims, &) Powentage values Te rdaxating of tsolaed porchie cormsry antery onustricied hy B0 &t Ja,
& Percemage values in relasation of isafued porcme coranary vein constricead by sarafetoxin S8 ut Pas. o) Contenirationd of he compound usert it these experiments,
o} 10, watuss of [PIETE binding o he chaed buman B, and By receptors (391, 21 Vhese dag wose obtained womp the convypamding potassivi sals ef the i oaih-

Pt

derivative (32c¢). In the case of sulfonamvide derivatives, a
tendency similar 1o the resalis described for the acylamino
derivatives was observed. Smail alkyl sulfonamides (32gg-i)
were niore potent than 204, whereas the phenylsnifony-
lamino derivative {32j) was less potent than 20d. Further-
more, A-methylation of the methyisatfonylamine moiety (34)
decreased affinity for the £T, receptor compared with 32g.
The meshylsulfonyleming (32, 15, vales of 0.0876 1 for
the ET, and 0.80 i for the ET,) and the ethylsulfonylamino
(321, 1C, values of 8,0061 g for the BT and 0.054 piss for
the IUF,,) derivatives had the optimem ET receplor binding
affinities in this sertes. The propylsidfoaylamine derfvative
{320} had the mosi potent acuvity for the BTy receplor (1Cy,
value of 047 g1 in this assuy.

Next, the in vitm antagonistic aetivities of the compousuds
(204, e, 32y, h, 1) were examined. As already mentioned, the
LTy receptor mediaies hoth vasoconstriction and vasodila-
rion. Taking into account the relationship between ETs and
chrenic diseases, the inhibHory effects of these compeunds
on vasnconstriction mediated by ET, and BT, reeepiors were
evalugted. Artery constriction is predowinantly mediated by
the £, recepror, and vein constriction s mediated predomi-
nantly by the BT, receptor.™ Inbibition of constriction of ring
preparntions of porcise coronary atiery induesd by B[ and
that of vein preparations induced by saraforoxin Séc was in-
vestigated,

Table 4 shows tha in viimr andagonistic activities and bind-
ing affinities of TAK-044, bosentan, and thienaf2,3-dJpyitro-
idine-3-acctic acids (20d, e, 32, &, i) Bosentan, 20d, 32g,
and 32 at | i cansed 62, 3, 36, and 33% retaxation of pre-
constricted artery, respeclively. Moreover, hosentan, 204,
e, 32y, A2h, and 32§ at 1 pst cansed 48, 38, 66, 100, G&,
and 99% relaxation of pre-constricted veln, respectively. fn-
hibition of the effects mediated by the ET); receptor by com-
pounds 3Zg, 32h, and 320 was more potent than with hosen-
tan, whereas for the effects mediated by the ET, receptor,
32¢ and 32h were stipghtly Tess potent than bosentan, With
compounds 20d, 28e, 32, 32h, und 32, the arder of the po-
tencies of relimation of the artesy and win almost corme-
sponded {a those ol the binding affinities for the cloned 17,
sand BT receptor subtypes, respectively. The ability of ail
compounds 10 relax vein was more potent ian the ability to
relax snery. Op the other hand, the affinities of all com-

ponads for the BT, receptor are higher thau those for the
ET,, roeeptor.

These resalta suggest that compounds 32g, 32h, and 3
are sclective BT, antagonits in the functional assay, bui non-
seleative BT amtagonists in the receptor binding assay. Re-
cently, inlensive sindies have sogeested that there are phar-
macologically discernible ETy, receplor sublypes andfor
maor species differences ' The ¢loned human LT, recep-
1ot was used for the binding assay, but a ring preparation of
porcine coranary vein was nsed for the funclional assay. This
might explain the difference between binding affinity and an-
tpgonistic acuvity for the BTy, recepior, but 1he details remain
unclear.

fn summary, we selected a thiensf2,3-of Jpyrimidine-2,4-
dione nucleus baaring s phanyl tng 45 a scaffold, and intro-
duced a carboxyl grovp and wromalic rings, which were im-
poriant e recepior binding, to ihis bicyclic helerovycle,
SAR sindies of the kead compound {(74) led to the discovery
of novel and potent noupeptide T antagenists, 32g, 32k,
and 320, These compounds represent a new class of nonpep-
tide £ aptagonists possessing potent BT antagomistic activ-
fies,

£xpertmentsl

Chemistry Al mehing points were deletmined en a Yanagimeto misgo
mching point appurams and are pecorrected, The proten nuclear maghelic
sonance (1E-NRMRY spectra were reeonded oo sither o Varins Cemiai- 200
MU or a JEOL INMUELA Q0 MILy spectomercr. Chemical
shifts gre given m B values {ppay) using feeramethylsifne as she internal
simdard, The following abbreeistions are vesd: sasipglet, ds dnohlet, 1=
wiplel, q=quarey, qund =giinte, sexemsexis, memultspler, di=Jdoublers
of doablet, br=braad singler. The infraved {IR) spectrd were veconded on o
JACSD FTAR-T000 spectrometer. FAR mass speetm were recarded on a
JECE DASEXT 0 Blomental anabyses wene within 2:8.3% of thenretical
walies and were deteemined in Tabeda Resesrels Analyviicsl Lahoratories,
Omakea. Flash chramaingraphy was performed with Merek siliwa ped 66 (AR,
9385, 220303 meshy. The viekds were not optimized.

Eihyl 2-Awlno-5-(4-methoxvphenylid-methyithiophene3-carhniviate
Ha) A wixmre of dmethoxyphenylavetne 32 (HaSg, O tmol), ethyl
cynnoncetnte {12.2 ¢, 8 H0mik), amuzonivm acctate {8,535, 20mmal), acedc
acid (5.6ml, $0mmoll, and benzens (0} was reflused for 240 while
water was avegiropivaliy removed nsing Dean-Shrk appammtus. Afier re-
maoval af the sibvent in vaepo. the residue was dilued with C14,C1, and
washed with agueous NallCO, snd brine. The organic layer was dried
(MuS0, 1 and concenteated &1 vacn 2o give a dik brown ml, which was dis-
solved in B (b, To the solmion were adifed sulfue powder .21 ¢,
110 mol) and diethylomine (10.4ml, 0.F0mnd). The vepction mixture was
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Table 5. Physicochemicad Dt of Ethyl 24-Dioxa- 1,23 4-tetoahyidrothienof2,3-d fovrimidine-3-acetates
. Anialesis 474}
mp (°C} AR
Compd. 3 :i;]f Recryst, Tormuls Caied {Found) H-AMR {10 CDEY) 8
& soshyin™ o " u
ha 8 EME-16 0 CpHNOS GLIR 600 45t D% M ST A by, D30 OB do 708 M), 145 (Y, sext, ST 610,
AR GLIG 620 636F )80 (I quiny, S=7.6 M) 280 {34, g5, 366 (31, 5), 306 (21,1, J»
T6107), £ 2H(ZH, o ST Hed, 478 (201, £, .97 (28 d, S 8.8 12),
736 (26, & J=8.512)
&h Bl 13 1i G080 6376 455 S50 135 OIL L~ T2 82, 2R (), ), 3 (21, 1,777 1, 3.85 (6L 5),
EA-Y AT 5S40 53E MRGGHL &) 44 62H L =TT e A3 2Y, q, ST HRL 4TV, §),
283733 {51, my
¢ 8] 6128 Uyl MO8 6464 EM 603 L3R, L /=52 He), ZAR (), 35, LRI GGH, s, 4.26 (2H, ¢, S 7.2 1),
EA~H (6463 340 550 LRI2ML S S0V M, 5), 694 (04, & J= 8810, 130--738 N m)
d 78 ldf~]42 L 1, N 05 6114 53 5ok LAH3R, & LT 2, 249 (3H, 5y, 183 (5H, 5), 3.7 (34, 8), .25 {3V,
EE- (6300 SAR AR g, 05728, 48110, 51, 5.24 (2H, 81 686696 (1H, m), A% 714
{1, m, 72220 (31, m}
fe DU Mde-d4s NGNS B34 S0 S&G FADEL L ST H2), 248 {30, 8), 1T (314, 5}, 1.6 0H, 53, 4.25 (35,
EA-EE (8201 538 S5m) Q=T R, 83 (R0 8}, LS (M, s), 6.80--6.5F (38, mi, 1220
o,y
6t 87 167168 CHNOS 64 3300 566 LINGGH, L =0, 247 (31, 5, 358 (1 0, 384 134, 51 4.25 020,
EAEE (0288 528 R40) g e T Uy} A82 QU0 sh, S02 020, 0y 606 21, o Je R My, 60
A, & S=RE M), TR (2, 4, SR B H2) T35 (2R A /B X N
Gg i 127 1285 G, H NOS 6335 84K 588 L3EEN, T 2 ey, 240 (304, 8, 250 (3H, ), 387438, 53, 4.25 (20,
Ea-H (6521 827 568} q.J=T723H0 4 B3 02H ) 522020 s 6,90 720 (RH. my
o - 1 25127 CLQHINOS 6233 4% 54 13 2, 4 /=02 1), 249 (3L s), 384 (31, §). 426 (24, g, S= T2 1A,
FA-TI (H241 43¢ 593 AR 2H, 5, 528 (20, 0 693 QH & S=89 ), 705705 (2H, m),
125331 (aH, m
6 ¥ 1TE1TT CuHRNOS 63TR 4T REK L2 RN 243, 8), 383 (M, S5, 4.26 (73, 0, S+ 7.2 Hy),
£A~1 (6354 ABE R4l S5 (UL A SA60UL 2), 6.8 (U1, 6,902, T8 (21, o, J=0.0Hz),
130374 (44, m}
6 63 184156 CuihN0.8 SBOY S5 BRS LI, LT H) 133 (O, s) 383 O 5, 42502, g = 2.2 ),
EA-1 (5878 446 826) 45} (2L s}, 3.63{200,5), 692 (U, & J=8.5 Ha), 727 (2H. d, J= R ¥ Ha),
123821 (411, m)
6% B Mdedal G HNOS, 616 SE3 549 EA000, L =12, 251 (3, 8), L8731, 8%, 4.25 QF, g, ST R,
5 OO 534 R3] AR Q55 525 28, o) 6¥TA34 21, t, TAG-T83 (U, m), T2
TAL6H, i)
(] o0 M4 O H, MO8 6.0 5 ind L300, 1A= L H, 236 (34, 51, 380 (3H, 5}, 386 (33, 57, 4.25 (21,
La RiBITRN (6273 520 348 o J=T U, 4 RI2EL 5], 524 (T4, s}, 6 B0 T 02 {41, m), 7.1 2730
{4, my
&m £9 Pibb5t CuH,N.08 6464 ATE A3 L3O, LT 0, 253 (3H, 9, 187 DL 1. 425 (M1 . S=7.1 Hz),
EA (8172 82 &N 483 (3, 5), 323U, 5, 6.87 6.8 (2H, py, T T 1S 8, m),
TR LATE6H, m)
iy n 141208 Qb NOLS, ARSI S6F 483 LOF GGH /=T 3H, L3 L s b7 Feh, §.78 (0, g, =73 1010,
LA-EE A3RI0AR (0L86 546 454} 2880M, 5, TIRGH, 5) 294 (211 1, 2T 3 H), 426 {2, g, ST ),

480 (201, 5), S8 (20, 8}, 701736 (M, m). 744 (2L o, S84 Hz).
798 £, 4 =84 He)

@) Rearystalization sebvent, A et svetsic, BEectav! cthes, E=athanad, 1 =hexane,

stiveed at 60°C for 2h. Alter evaporinion of e solvent i yaens, the residne
wis dilursd with water and extracted with BtOAe. The extescr was washed
with drine and dried {MgS0,). The solution wes concentrated ie voeun and
the msidune pusified by fush colomm chromatogruphy (CILCE). The resul
g ofly praduct was coystallized fram ether- hexane 1o give da (L5, 40%
35 pale yetlow plates, mp MW—80C, TFLNMR (CDEGY 80 13T (GH, ¢,
JeT L Hz), LK (3H, 5), 383 (3HG 8), 434 (10 g Ao HR), 608 214,
hegy, 6.91 (2H. 4, SR8 H2), 707 (1, 4 S 8.8 ) IR (KR 3426, 3325,
631, 158G, 1350, 1505, 1985 om ™!, FAB-MS mrc 291 (M7 5. dnal. Caled
for C) H NOS C, ALRY; B, 588 N 4.5 8, 1181, Youmi: C, 61,874 1L
ST N 4748, D8

Compounds 48 und de were prepared from 3b and 3¢ by a simider proce-
tlure to that vsed for the peepartion of Su, i 12 and 47% yiekls, cespec-
tively, 4h: mp T0-T1 °C {from cther-hexaned, JH-NMR {CNG1LY & 138
(3H, 1, F= 200 b, 236 (44, 3), 182 (28, ), 4.30 (2H, g, J=7.0 12), .08
(2H, besy, 693700 {2H, o, 722738 20, mi Awal Caled for
Cpebl o NOLS C 8183 M, 388N, 4810 8, 1101, Found: £, 6197, 1, 5.88:
W, 483 5 1006, 4 mp 105210630 (fom ether-hesane), HNMR
(CTICL) 8 13T (34, 8, S 0.8 He), 230 (34, 5, 457 @H, ¢, J=T.1 Ha),
B2 (24, 55, 2.2 (1. d S84 He, 749 (2H, & JeB4 Hip PARMS mie
339 (M7, PBr), 141 M7 B tned, Caled for C 01 TNOLS: C, 4942,

Ho 18 N, 412 S, 441 Foundd: £, 47.43; 1, 4061 8, 4.13: 8, 9.6

Ethy 2-Amine-4-nrethyl-S-phemithiophene-3wearbovyiate (4dy A mix.
ture of de (W, 294 mmoly and sodivm acetate (3.90g, 397 mmol} in
MeOH (360 mly was hydvogerated over L% pdladinn- charcoal {contain-
ing S0% H,O, 1Ow) with vigoeous stirring a1 caom @mpetatsre for Sh, The
reaction mixet was filiered shrongh Colite otud 1he ilteie was concentrated
in vacne, The residue was diluredd with water and extrected with CHCL,, The
exragl was washerl with brive amd dried {MueSC 3 The solutinn was concen-
watedd it vocso 1@ give the praduct (2.400g, 9635) ak a pale yellow oil, Crys.
tllivation from elther-heane affouled colorless needles. mp 6465
R mp 95°0) W-NMR (CUCL) 8 L3703H, b f=7 1), 233 (H, 5),
32 (IH, g, =T R, 6.00 231 b1, 7.24-2.42 (34, w1, 11 (KB, 336,
F2TR, TGGS, [ 364, VEAD, 48] am™, Anal. Cabwl for C, 18,808 C, 64.34;
H, 879 N, 3.3, Found: C, 89510 1, .77, 8, 320,

Fahyl G=(4-Methoxypheny))-S-methyi-24-dfaxo-1,53 4-tefralydroth-
ican{ 3 3-Aprrinddine-3-aceeste (58] A mixtvre of 4a (50 g, 17.2 remol)
und ethyi dsecyanatoacerste (2.9ml. 288 mmal} in pycidiee {20} was
stiveed 2t 4550 for 16, Afar evaporation of the sufvent i vaces, the ressdise
wit dizsolved in absobiee E1OF 30 mb), Fo this solution way pilded wihano-
tie sodtium ethexide {prepared fom sodivm (0.7 2, 34.3 mmot) and ahsotue
B0 (30mby]. Adter being stirred a¢ room tamperaiens for .54, the miatune
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Table 6. Phyvsicochemical Data of 2.4-Dioxo-1,2,3 A-ickahyelinthenafX, 3-d Tpyrinmidme-dogemic Acids

Anatysis {16

. op (“C) o] FEout i
Compd. Y;;;’;" Regevsy, Formuts Cufed (Foussly MM §
el t
solveal ¢ i N
Ia 96 WE197 CoH NS SB6Y S50 B85 M {N, LI T 200, FT (Y, vext, £ 7.2 T2), 6% (28, quin, Je 72
E (SUAT AT G30) Kk 249 (3N, 8, 3RF (M 83, 398 120, 1, S T2 H2), 4,58 (24, 50, W07
(2H, G S RE Ha) T3 OH, o, S= £ 8 Hay™
h B2 A0L.203  GHLNOS  BL40 0 503 583 Z4R (N, s 500 (2EL 44w ] i, 382 30, 55, 384 (1M, £, 401 O,
£ (3% 507 5T =10 Hze 483 OHL e, 6,791,310 (811, my?
Te 7% 4 UpHG NS 6329 402 642 2% CHE 53, 185 0, s 401 2N, s), 3.20(2H, ¢}, 694 (2H, 8, J=2.0
E (6308 457 651 Hzh T3 (MH. m)
il 93 26218 CILMNS 6170 A5 660 2l 3L EN 3R IME &), 285 GH, 5y, LO12H, 83, 5.4 (M, 51, 685
£E-N {BIA0 ART 6060 GU2LII, ), B.08=7.07 (6L m), 128736 (31, my™
e S I8 GoHRNJGS  BBAT SRR SRR 240(3H. ST ESH, 8Y 0 G s) 63 L . 547 (11 81, 6.85
LACEL D.SI0 (.26 474 55T AYR(H, m), 702 (OH, 4 -85 He), 723236 (IH, miY
il B 1930095 O UGNGOS BI85 478 585 24D 6, T2 OM, 0 0T L ), 62§26, 20, SAZ (2, 51, 6 91
£ L0 {61.26 483 5900 QH,dJ=ER M. 703 (2H, & S=8.9 Hry, 7.30 (24, d, 4=6.2117), 735
ol IR OV S i
e 87 230X G NGO 6R90 0 452 R22 L3S sk 248 O s AKX, 8, 4.9F (U, 6, 3,23 (28, 5), KBS
L (63.02 487 629 T2TRH mY?
Th 89 W6--10T  CuHFNOS ST 421 816 Z40UHL s LRVEH, 5 49 (21 5, 520 (24, 8, 6.84 (2H, 4, J= 8.8
g (6075 424 608F My, 705731 (6H, m)?
7i Tl 260262 O, NSRS 6022 AT D07 ZA20HL AL LTI, ). 460 £2H, 8p 530 (28, 5), 7.00-7.93 (B, m)P
E: A.HLO (4192 423 Ram : '
7 3R 18 CuHENDS TR OISR ORZY TS LS LTRASR, 5 4.01 M, 5y, 536 (34 51, 106 (2H, A J=58
£ (5718 378 891y He) 734206 F=8.8Mu), 7.26—4.23 (4H, m)”
7k 87 IEElHD G HLNOM8,  SEBI 529 490 ZI0CH, sk 253 (3, 9, L83 {3, 5), 492 {0, 0, £33 (2, m, 689
EA-H BEE0AC (SHEY 536 463} PIR(0H, a
b 1 2p--2178 CiLNOS  ALES AT S 22403 sh 3T, 5L 384 £NN,s), 462 QN 5}, 503 (20, 8), 688
EL-h -(L135,0 CBL3Y AT GO TARUSH, m), T A8 P, mpt
m I 232258 NS SIS A6S AT ZAGIL sy 3RS 3, M A62 1 5, 5164200, 5), 6.85--6.92 (LIL m),
EA 11,0 (RLE4 471 637 TO--THT(H, mi, 725751 (6H, mp®
9 O M08 GulipN08 6192 498 903 2ASCIHL &L LI 8 181 LU 5), 4 65 €24, 51 30T (2H, 5), 540
£AWH 166 507 BED GHL s, 653065 {2H, i, 6,52 (11, L ST 2, 703 (2H, 4.F=54
W), 77O L J= T2 bR, 738 (25, 6, J= 8.4 Hep?
112 67 223-224  CuHLN,0S, SRR 445 562 243 (30, 9, 2R3 (311, 53, TAL (311, 80 467 (211, 63 5.4, 5,49 (each 10T,
E {5167 430 350 ABg, /=167HR). 0504 A SeR A, 727 (0, d S o b, 106
{2H, 8 S8 5 Hah, 254 U, 6 T 6 H2), 264 (1M, 0 J=T .61z}, 797
(R, S 7.6 iz
[k 96 {42--l5 OG5S, S50 49 SO 247 O, s, 843 (IH, ), VA0 (3H, 3, 4.65 (2H, €). 567 (2H, ), .63
EA-H (BSEIDAC (38T AT SO6F (AN, d SRR 8L .26 (TH, & S B8 H2) T3 2H, d S8 8 H), T61
T 2H W), 808 (1L o, J=K R P
Vhit #2022 CHLNDS G185 ATR 598 2.46{MLx) LTEIIL R 3H5 (UL ), 462 G, 53, 545 {2H, 83, 6,86
BA-EE AIHO (6135 481 577 697 (4Mm), T.02--T.06 (25, m), 2139 (24, mp¥
166 T RG-SR CulBMDE, #0080 B24 S0 247369, 287 (3L s 284 (2F, 1267 BY, 3.25 €3, 83, 3,56 €2H. x,
£ IR0 @O 502 3A1Y S=8THLALS (N 5, .27 (2. ), 697142 (8H, m)®
20 72 26 O ML NOS, M0TR 456 837 2.43 {31, 5, 2.57 (38, 5), 65 (285, 8), 5.2 {21, ), 6.84 (M, A =4 %
EAGH (567 429 S35 M2, AU9 (I, & S= 18 Hin, T2 48 (5, m), 076 {1H, s}
piii) 78 185188 G HMNOSE sl 324 83 099 GH 6 S=T3H, 1.74 (21, sexr, = T3 He), 244 (34, ), 2.57
N (3.54,0 (6034 S05  5A40p (M, 55308028, A T He, 304 I8 5), S.21 2H8), 697744
i&th, ey
e FOAT8-080 CalgNO&, 6181 535 834 AVR{IH, 1 S=T342), LAY 2H, sext, S=7 3 Ha, 178 (M, quint. /=
B (6153 546 5323y TIHZL 2500ME, 253 G, 8, 308 (24, 1, S T3 Hay, 4.52 (3, 55
S35 (2H, &) A.88--7.532 (S,
204 W b GHLNOS, STET 483 357 AAGHL ), LS5 OUL 8, 338 (418), 4.0 (2H, 53, 5,19 (24, k), 520
RA-EE-H Q3500 (5784 469 5360 (M 5), 696—L17 (4H, m), 1285742 (dbE, m)®
e 4 F32--184 0 CoHMNO.S, 5680 488 230 2UE4IN,8), 243 €31, 53, 255 (300, 8), 163 (3H, 53 82621 5). 5.30
BA-EB.41 {3651 462 AN (ML A96-TIH{3H, w), 720742 (41 m)Y
20¢ T8 ZRS-20d) CHLNOS, S0 44 10Y 207 HL 6, 248 QU 53, 23T N €, 432 (20 0. 4.8 (R, ), 5.7
[} SCHLE (5585 450 ATm (2I65) 655737 (Y, )
13 500 397--099  CnfLNOS  6IBE S04 534 094 03H, 4,5 T30, 1661, g, )= T2 e, 255 13H, v), 258 (3H,
[ HLUEO (BERE SOT SAZ) s DORGNE G ST Fip 4 66 OOH, 83, 528 (24, 83, T02 (TH, J, S= 70
ek 7.06 (1M, U277 Hz), T2 T45 (201, ), 758 (2H, . =R 2}z,
ROT(2H, i SR 1P
] mn 30 ColpN0S, 4849 421 T3 Z4E(3M, 80, 256 (0 O, 240 (2L 8 516 02 ), 538 (2H, brs). 6,60
4 2RI (4932 422 a5 QUL d =86 B Y5—T.48 (6, w¥
® T3 OMEITS O MONOS,  SE6Y 497 TR LOS(OM.4 =TS ek 13 (L g T8 He), 2.46 (OH. 5). .57 (314 9,
H -GS0 (5870 490 179 4AT{TH, 8), 5.2, 8), 6N UL, T 6 M, TAS (1T, 1, S8 b,

F3TFAT4H, m), 7068 (2N, 8.6 Hyh, 02 (11, 53




pr32 Bl 46, No. 11
Tahla & [road:nsd)
e Analysis {%)
mp O} e § Fostme
Compd. M iz-.!’ms:. Formula Caled ¢Foxendh YNMI A
%) :
solvem™ ¢ 1 N
k1| 10 300 CoHN08, 5396 S.3F 740 2543, 336 (30, ¢, 388 (M, 21, 445 €1 5), S22 L, 0, 502
£A - EHH A (V78 500 T3y (M, 6, 699735 {41, o, 529140 (411, mrt
I 5§ ME-2T 0 NS, SIN6 A3 AIR VISR 9, 255 (3, o), 337 (M4, sh 436 T, 33, 437440 (1, w3,
Ea-fl “LEH L (3390490 A 539420, ), 52203, 8), T00-TAG (4, ), T34,
! 786 TET LN,
3 62 P75 G NOS, 3623 506 T LTRGH, GJETS MR, 220 (20, q, /705 Hak 2,83 O . 547 (3L 5),
M-FE BRI (BR300 42T T2 4520200 & b6z, 19 N, 8, S8 2H, o) S35 (26, §), 707~
728 (6H, mh, 750 (2, 4 =R B e)?
It &8 17017 G N0G8, STAT 332 693 GRRGH, U Hal TAT LT R, my, 2 132 EF 2T, ), 253
eS| A0 ST A3 TS (L s}, 34T (3L 6%, .52 (00, L A B.610e], 405 £23, 5, $.18 121, .
35 (2H. 5). 77 25 41, m},?.S{I{‘.’,li.d.J-' 8.5 3y
34 06 30178 OGNS, 5721 560 haT RGN L F=T 3 ), L2600 38 (N, i), LS4--3.64 028, my), 2.0 F
M “H (37.36 335 6861 {200 =071z, 231 (M, 5, 5,47 (3H, 8, .52 (2, d, S A1),
AG3 UL 53, SIS, 83 3360200, 8, 7027 4 (68 m), .50 (28, 4,
SRS
b7 S LW 21 (‘.EHM,N 08, 3679 306 A2 2AOIL O IIS{ML O 43T 2R, 8, 400 (21, 8, 559 (41), 5, 700
A-H LS (5631 479 K25 RN GIH ), 78R TR, ), T O, & 2B S H, RI6GH, 1,
RGN
ax B 203208 CuHGNOLS, 3607 A0S 936 RSO0, LS T2H, 252 20, 51 367 (2H, g, h:"“*fm AT LML, 9,
3! (5507 537 919 44<[11| 3%, ARK(2H, 5, SR 200, 5 S35 (20, 6. 102734 {0H, m).
LAk (2 R AN
Dy TE 204206 O PRGNGLE, SES6 449 6D 2SS (3R 65, 2R (6 5y, TR L LW &, S=54 H, 467 021,
£A-FE (3076 469 688} s} B2 s 883 GH. LS 541020, 6987 80 (1FF, m), 700017
(A, mh A1 T.43 (0, s
Ah B0 25128 CpHLNOS, SOBS M6 B39 L334 Je T4 82, 2.5 (3K, 8), 286 (), g, T4 132, 348 (31, 8
BA-H W) (SRS 478 6.54) A5 (5L L B0.6110, 402 (2, sy, 509420, 1), 5.36 (211, 5), 605 {1,
L0 A H, TOH=T 37 (8H, my?
an 93 RA-124 0 GHGNGRS, 5232 30 0S54 UM LGS0 He), LI LT (N, m), 286292 600, ), 2.53
EA-H A (5221 487 650 (3, 50 348 300 s) 435 0200 i, S0.8 Hr, .92 28, 81, $.19 0200, 2,
536 (2EL sh 604685 {1 H, m), 700708 €54, my, 732737
{3,
K¥{ 0 1282 QoGNS 5502 447 A 23 03T 8, 34D LML 8, A1 L S8 4 Hey, 457 (2L 8, .03
g DA (5485 A4 630 2, 6 QMR §), B BF-T 55 (15, my™
a4 53 B304 GLHGNGS,  RI 316 6 2S0M 9, 2350 6, 28903, 5), LIE (L 0, 4.39 (20, 81, 4,56
EA-BE 2340 (IBED 395 R3T) (2L S, S20 (AH, 5), T05--T 15 (AH, m), 7,287 44 (31, )

&) Reerystailization soiveat: BA = ethyl acesiz, BEmerind erhee S aihasof, Fleinmane, Whe~ oprmy? ether, M merhana!,

weas acidified with 2y HOL (200mt, <8 mpl) and concenpmated Bt vaena (re-
vl of EIONS. The precipimate was callecwd hy filiation, deied, and e
coyiallized from BIOH (o give S8 (6180, 96%) a3 colorless needlis, mp
(64363 °C, THNMR {CDCLY & 130 (I, £, /=23 Ha), 245 (IH, 5
85 (33, 5), .26 (M, g, S=F 2 Ha, 4K, €5, 6.95 02N, d FH RS He,
TAL (20, d F=REH), 1038 {i'fl SOTR (Kidey 2994, 1742, 1713, 1633,
LGRS, 568, [RIR, 149, et ™. Aund. Caled for Ol N,08: €, 5374,
I, 485 N, T AR Found: €, STIR T SN, 735,

Compuds Sh, &, amd 13 were preparesd by o similar provediire 1o thet
usad for fhe preparstion of Su, w 81, 86, amd 88% viehls, respeatively, i
mp 8384 {fom ethies-hoxie). 'H-NME (DO 8 129 311, 0=
TAMz), 235 (R sh, 38T {301, ), 4.24 (21, q J=7.0 Hyh 477 (26, 50
H.96---7.08 lZH mp ST AT OB, g 047 (T, 8L amel Caled for
CHB, NOS0.HL0 C 5747 HO 488 N 745, Foond: €, 37.4%; #, 459
N, 733 Sd mp fI‘Jm !?ﬁ"( fivem TFUII) HONMR (CDCLY 60 L3O 4L
o A=70 12) 2,89 (0, sh 826 (2H, g J=7 0 ), 479 021, 50, 735747
{54, snd, HRSE (JU, brs). Anal, Calcd By Cnll,s!\' L38O0 CO3R04:
i, 394 N, 790 Fownd: ) 35.08; B, 4.72:0 N B9 I‘N mp 239023070
ifeemt E2OHY. H-NMR {CTCEHT 8: L2100 1 0= E R, 235 BHL s), 4.1
(24, o SR He), R8T (21,80, 6.74 £U sy, F2.35 {15, by, Anal, Caled
for C HNAQS- (LEH,00 C 765 H, 473 N, 1690, Fomul: ¢, 47.00; 14,
483 N 1007,

Ethyt 1-{2-Mtethoxyheneyl)-6-{4-mushosyphemd)-S-methy)-2, 4 dinxe-
LY 3 A-tetrabvdrotblesaf2 3-dHpvrimbdine-d.acetate (Gl) A mixture of
Sa (061 g, LA0mmol), Z.methoxybonzyl chionde (0.5 g, 326007, snd
RO, powder (1455 326 mmed} i A8 dimethy Divrnuimide (PME, 2 md)
was slivred i room femperature for 130 Afier cvaposation of the salvent in
vk, 1o vovidae was dilsed with water anid avtracied with #1080, The ex-

B InDMSE, o CDCE,

el was washed with heine and dried (Mo3(,) The solution wis concen-
trated in wereis and the rosidue prificd by Bl column chromatography
(s e-hewanz, 104 thien 373 The resedting ervstalliive product was re-
erysallezed fom cther-hesane o give d (.57 g, 72%) 85 colorless uys
by, mp 14 L0200 BLNMB CDCEY 80 B8 (N, 5, 72, 2
(3T, 8%, 383 (31, ), TR7 (ML ¢), 4.25 {24, q, S=T.2H2, 483 (24, 9, wl
(Al 5, 686~ £, €4H, n), TOVT 0 (3, ), 22244735 (JM, m). iR
{RB): 2982, VT34, FTH), 1863, ¥a07, 1362, 1533, BT7em™ . Anal Csiesl
for O M NS £, 63045 1, 336 N, $.66. fomd: 030.. 1, 548 N,
58

Comgounds e, fe—m, and 72 wete prepared by 2 shnfar procedure
10 that used Tor the preparauon of 64 and their physicochemicat ilma ere
listed in Tabke 5.

1-(3-Methos yhenzsi)eb-{4-methosypheny-S-nretiy -2 4-dioso-1.2,3,4-
tesrahedroiiiens2,3-dpyrimidine-3-aeetle Aclil (7d} Yo 2 saluion of
B €10.35 g, 071 mmed) ia ACOH (4 m) snd wevabydoefiran (THF, §ml) was
aditedd ¥ SIHOH {6 mi, 36 mmed), Afier being dirred at room et
for 130, the mistre was geilied with 18 HCY (dmi, 4 amad) and ex.
inaited with FIOAC The extract was washed with briac and drizd (MgS0,)
Adier eviporation af the sofvent fn vary, he resdug was erystattized from
cther -hexnne wogive T (0.30¢, $3%) ax coforless crystals, mp 216
2ERUC, TH-NMR (DMSOWDY B 241 (34, 5p 378 (1M, §), 385 (41, )
.60 (2, sk SV 2IL 5, 685-6.92 (11T, m), 6 98- 707 €41, m), 735
F6 {0, ) BRO(KDeh: 2066, 1731, FRI2, 1659, 10T, 1562, 1535,
W Anal, Caled fiar Gy H,N,0,8: € 61.79; H, 4.73; N, 6.00. Fonnd:
C. 0100 1L 48T N, 0,16,

Compounds Fu-<, Te—m. 9, 178, b, 163, b, 20a- 1, 23, 27, 20, 31,
Yo d, and M4 werd propaed by & similas provedure 0 that used Vor the
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Table 7. Physirochemicad Duts of Fihyl $-Substinstadimetbiyl-2 A-dioge- 1,2.3.4- tetrabydinthiona] 2, 3/ Jpyrimidine-Joacetates

Analysis {3}

PH-MME {in I §

. mp ) .. . .
Conyad. Y.:,L'M Tteeryst. Farmta Caled Fvidy
04} selvent™

' L H b

ia §7 175077 Cuily 3,008, 3824 333 1
EA-H (3799 528 600

30b RS VER--1BS O, N8, S 580 6RI
FA-H IET (5838 555 69D)

e 53 159162 CuHGN,0,8,  SE46 BT 462
£A-H 0340 (RM 53 655

204 9 HA-d6S S ILNQOS,  6hDT 3 687
BEA-i (AT 582 A69

A0k 9 Amorplmus OuHNGRS,  6ESH 508 633
421,00 (.52 AR 63570

Mg 0 DE-N8 DAN08 SR S08 654
EA-H 0ICH,, (5166 500 6371

0k 86 153035 CHGNO8, 8377 513 649
EA-H (330 S22 G

anl B3 123423 CuIIM08, 3443 533 638
EA-F (548 331 4iR)

My B3 Amorphous

PRI L =22 B, LO6035 80, 253 (11, 81, 3AT (310, 90, 428 (2H,
Qw22 H2), 51 CH ¢ 6.6 H2) 488 (IH. 5), S8 {28, 5). 335
{2M, s% 875 {50, mp, 702~ T340 {6H, m), TA9 2, & =R U2}
YO L NS ) LA, L =L Hig, .20 {20, ¢, S F ST,
DAY 3L 8 3 AT 9, 427 (38 o, ST Hep A 82 00H, 4 J= bt
Hej, 487 (2H, 53 $.18 (201, s}, 3.35 (28, 83, 027,13 {41, m}, 7. 26—
.3 (3T, m), .53 (QH. d S=8E Hz)

003 O3, LSm R Nl 132 (30, L S 7200, R3320 (B, wy, 265
(/= T3 e, 255 03, 5, 347 30,50, 4.27 (2H, q. =70 He) 482
(2il, L r=6 A 112), 4 88 (28, 5 AR {2, %), $.35 21, <), 701533
5, ), 736 O d =5 HD

BN AL ¢ ST b 126 L35 1S, ). LS2—1.62 (210, mj, 247
{200, S T TH2), 252 (2H, §), 3.47 (314, 53, 4.27 (2H, ¢, S 7 3 ), 4.52
{2, =06 T, 480 {20, 5), 338 125, 80, 535 4200 55 F02-T.38
(B, my, T.E0 N, & S=R6H

131 3H 0, F=T2 82,7 53 G4, 5, 3R (M, 53, 4,28 (20, g, S 7.2 He),
LT3 (M, 4 Leb 6102, 4 91 (20, 83, 5.20 21, 5), £.36 (210, 5, 7.01 -
704 (488, mY, T M7 AS (1, ), .58 (2H, 4 FR 5 Ha, 1.0 (23
ST M), RIR I, S0

PATIML AL 00N 288 O3 s, RS (3H, 3, 345 (3H, 8), 4,27 (211,
e/ F) A3 (2, o A6 8 He), £.85 (2, 8). 5,19 £214, 53, 530
CHL 81 667 (I, L J=8 8 U2), 700718 GIH, m), 7.27—7.36 {41, m)
P03 06K, my, 253 O3H, 9, 295 (24, g, /7.4 W), 248 (3N, 2),
37 (AL F T 2L 435 (21 o, S 6.6 HzY, AR5 28, 5), 510 {2H, 8
A 36210 0), 607 (1 oL h6 [2), 7052208 (41, m), 729737
(44, ) .

OOK GHL G S=7 218D, 1AL L4 e T2 Th), 1.7 7= 176 (2H, m), 153
U, sy, 2RA-2RG T2 m), 348 GHL 0 427 (20, 4, S T 2110, 4.35
Q28 1260 ), 485 (2 9) 09 (2 5), .36 {23 5} 606 (1.1,
Jead ey, T <737 (40, mid

1340H, 1 =02 Hap, 2,52 (0, 53, 3,50 (311, 5), 426433 (4H), my,
402 024, 50, 520 (04,8), S26 (20, sY, AL (OIH 0 b6 8 T2) 697

(M, ok F=7.2 Hzh, TR (28, d, 200 Hzb, 704230 (T, w1, 7280w
280 UTH, ) 260 (2H | =78 1)

ay Recrystallizatee snbventy EAmeyd apevacg, Hlnhonane.

preparation 6f Td and cheir plissmeochamical data are isted in Table 6.

Ethyi 6-(4-Methosyphenyh)-S-methyl-1-(2-meihylamlnobenzyt-2 4
diove-1, 23 4-tetrabydeothienn] ,3-dipyrimidine-3acetaie (8} A mistune
of £] (0.60g, 1 2mmal and jeon powder (036, 6.1 mmwl} o acenic ackl
{25 ml} was stitved st 80U for 20, Afer coofing, the mixtoze was Rlieved
shromigh Celitg and the Glicate concenteated br vaenn, The reshlie was di-
Jated with sstared NaHOO, mud exteneded with Bi0Ac, The et wits
wished with beine and dried [MES0,). covcentrated In e, and the
residue prarified by flash solismy chromatopraphy (TOAc-hexane, 3.7 then
4183 The resulting eryaalline produet wis vecrysusliived fiom Fi(Ac-
hoxanie to aflovd the 2-aminobonzy! derivative (0443 g, 800} a5 5 coloriess
crysuling powder, g 135 148°C ILNME (CDCLY 8§30 31, 4, 0
TERES 247 (304, 5), 3RS (3H, £ 4.25 2N, o, 470 M), 44T (G, by,
4.82 (H, 3, S48 (21, 5), 6.6 673 {21, ) 6.96 12H. d =88 Ha, TS
(1K, 1, J=7.4 Hzy, 228736 (0], ), IR (KBo: 1754, 1708, 14636, 1562,
1328, 1502 e, FAR-MS mipe 430 (MIE),

To a solution of 1w 2-aminabenzyt dorivative (130, .62 mol) in THY
(5 ) was wdded acetic forwic anhydride [prepared frm acotic anlydride
{1 ml, F0.hmmal) and Forric acid (0.5 ml, £33 mmad} aecording s the re-
ported procesdure™| at - 205C. The mixsure was stivrad at the same inpar-
ature Tor 30 min, The miature way then concententad /o vacnn @ give & wlite
powdiet which was dissolved in THF {Smi). To ihe solution wis added drap-
wise borane-mehyd sulfide complex {0285 mi, 2.5 mnoty ik 0°C. The reac-
tiem mixdure was stirred ab veoim tevipeeakne for 3 eoin, and then gently re-
Mireeil For 2h. Adier condinp, Me(IH (f b was added at 3¢ and the mix-
tute way stirred at ropm tempensune for Ll The mistire was then treated
with ethasalic HCL 1o atiin pR<2, and the resulting mixture was ponly re-
fiinced for 0.5 k. After additim of MeOM (20 mi), the mixwrg wiy congen-
trared i wacna, The esidue wes dilwted with safurated NaBI(OQ), and ex-

tracted with EiAc, The extract was wished with brine and dried (MpS0.).
The sobution vas concentrated fe vactio neif ihe residae puiifiad by flish col.
senn chromatography (B10Ac-bexane, 1:4) to nfford 8 (0.6, 32%) us s
white solid. [eerystaflivation from ErdAc-hexane pave colirless crysiats,
mip ERR- L0 H-NMR (CHCL) 8 1.32 (11, 1 e 72 H, 246 (ML 9,
82 53 3ES (A 8), 426 (), vy, ST 2 He) AR L A)L, S, 8,
£.59-- 6,69 {20, mi, 6,93 (2H, oL =8 5 t2Y, L2736 {ATL, m). IR (KBr):
330, 1742, 1606, 1647, 1607, 1370, 1335 em ™. FAB-MS anfe: 404 (MIF7).
Annd, Catead for Cy b NO8: €L 63.27: B 3.51 N RSHL Found: £ 63.200
HILRACREE N

Eehy! G-f4-Methoxvphenyi)-S-methyl-1-(2-meihylaifioyTheneyi}-2.4-
dioxo-$,2,3 d-tefvnlowdrothiens|? 3-d fprrimigioe-d-geetate (M} Jo an
ice-confed solutinn of 6k (0,33 ¢, .69 mmal} in CHLCL, (S0 mt) was addedd
dropwive a solution of m-chlorperbanzaie acid (M% pudly, (126 g 075
snel} in CHCE (1 mb Afer 30min at 0°C, the mixture was diluied with
satirated Nalloe), anid exoreted wish CHCL, The eximel was washal with
Iwine: and sirmf {35 The solation was concestrated in vacws anil the
residue putified by nsh column chromatogeaphiy (CHET-MeCH, 210 |
then 10217 to ive 180 (.28, 7250 ax o pafe yellow amocphous poneder,
g Gl 90 NMR (CHCEY 8 1.30 (GH, £ J= 7.3 Ha, 2.50 (34, <),
2EI{IM, 8 AA3 (HE ), 425 0H, g, ) ek, 482 (20, 5, 519,549
feach TH, Al S 163 H7), 65Y (2H, o, J=:88102), 723728 (4, m).
TAT N L SRR, REY (M, o J=RELHZ), 565 (1H, d J=ERH2L IR
(KH: 1748, 1300, 1665, 1600, 1564, 1533, M477em” % Anal. Caled for
CollNOS, DILO: €, 55.89; N, £.01; N, $.28, found: C. S58% 1),
SN, 822

Compaund Fh wes prepaeed 0 £7% yichd from 6k By cssemiaily the
same procedine fusing 2 eq of mechlonperbenzeis ariil) deseribed Fog the
preparation of ba, as pale yellow caysaals (from TiOAc-hexane), wmyp 11



4950, PH-NMIL (COCTT & L2R QK 1 S=70 Uy 253 (11, 5, 326 (3,
s) K4 (30 5), 423 {201, g, S M), .79 (20, &), 364 {28, ), 654 {20,
i Je3 ), 722002 R, my, TAR-T64 (2HL mb, 83 {1 & e
THHE. IR (KB 1732, 1705, 1661, 1533, 1477, 1377em ™ Aand, Caloil
For G NG5, O, ST85 8L S830 M, S8 Found: € 57.64; M 489 N,
56

Eill f-Benma-1-2-metheiybenzyipS-methvi-2.4-diove-1,2.3 4-fetra-
hvdrothlens}2 3-J |pyefeidine-3-gretate {1407 & mixiae of 33 (037 p.
L8 k) wd NDS €0.205, 130 mmob o CHEL, {3ml) was fiewed
nnder eeflus, fin 2.8 3. Afier cocling, e mixture was diluted with wazer amd
entacted with CICY,. The extract was washit with brine and dred
{Mp30,). After cvaperation of she sebvent i veens, e sesidue was purified
by fash colwmn choniirg mphy (F0AC-besame, 3:7 then 4: 83 m give the
G-brmo derivaiive (0.3 g, 90%) as pale yollow sohd. Reeevstablization
fram BIOAS-hevine affinded colorless fine needles, mp F92.-093 40, T
NMR {CDCLY 8 B33 8k 1 STV H2), 239 GHL 8), 428 (2R, g,
ST ey, 475 U, <) 1030 (B, brs), FAIRMS mfe 347 THEY, ey,
RERTESHE RN /TS

To 2 mixture of the d-brome dedvitive {30 g, 086 mmoh, K.CO, pox-
der (LB g, L3Gmmal), and KI passder (72w, @43 mmol) in DMF (Trml)
was added a solution of 2-mechoavhenzy] chlonde (086 7, 1.02 nweal) in
DMFE CYml)., Alter being stirred ot wam temperune foc 16 %, thy widdine
with conaentedted B vacrs, The residune was dilured with wator and extrzatesd
with BiOAe, The oxtrid was washed with tone ot dried (Mg50), Afer
remioval of the soiveat in vocus, the wsidue was puified by fash colminn
chromatogriphy (0 c-henane, £o ) w pave 142 (038, 0360 a5 0 white
solid, Rearystattization fram KiQAe-ether hexune afforded colorless oryve-
hs, mp 124126 °C THANME (CDCL) 82 129 {31, 1, ST 20, 243
GRH, 5), 3.85 O35 8, 424 (UL g, J= T2 11, AR Q4L 8) S.17 O, sh,
GRS 0,94 [TH, m), TLI0=F 13 (48, o). F.26--7.32 (1H, m). IR (KBoye
3422, 2072 LR, VI07. 169, 1860, J501, 1975em™ dnal, Caled for
CRllBeN,0,8-00CH,,: C 40460 B, 4,320 N SR, Found: ¢, 9739; H,
A0 M, A0,

Compound 14b was prepared in 58% yield from 13 by the sume pooce-
duare descrilead for fiw prepauiition of 14a g5 eolorfess erystls (from FiDAR-
hesane), tap 150133 °C. 'H-NMR {CDCEY & 150 GH, 1, S=T70 ),
244 30, sX, 2,55 (M, sk 424 E2H, g, 70 Hed B2 (31 o3, R20{2H, ),
69773 (41, mi LR KR 1736, 1707, 1660, 14750m™, dna!, Caled
for Ot JieN, 0,8, O 4720, B, 3960 N, 580 51327, Found: €, 473,
ik Ay N, 5496, 5, 13,25,

Ethyl 1-{2-Methosyheney|}5-{3-methoryplienyiyrS-nrethy -2 4-dioxo-
123 &teteahpbrothieno| 3 3-d fpyrimldine-3-seefate {1583 To a mixture
of Ho .26y, DiSwmmaol). Ymathoryphenyiboronic acid {0.12¢, 0.68
mmoty, and 2n Ra, 00, (8400, 280 ivaed) i 2 dimothoxyethane 110
mi} wian added tetrukistlviphenviphosphinepalladium (0 (65 myg, 0.056
mmal witder an srgos atmosphere, The mixtare was heated sader reflax
with vigorous stirving under an argon apmasphere for 3h ARer coaling, the
reantins anixfure was dilited with B0OAC and Siterd throagh Celite, The Al-
trare was dituted with water qod exmcted with BrOAC The exiriel was
wished with bizng aod dred MeS0). Aller svaporation of sl solvem i
vacue, the residng was punified by fash colunn chromaography (Fr(Ac-
kexane, 143 o give [8s (022 ¢, 803 ay 3 pale yelow amarphous sobid.
Crystalliznion from THOAC-ether-hexane atfordal colortess erystals. nip
F0 - 14150, THANMEL GO &0 63 G, 5 J=000E, 284 O, 5),
352 (3L ), LETOOEL 81, .25 £34 g, 0= 7.0 Hel, 455 20 5), 523 20, 9),
656596 GIL ) 70704 (HHL m, 724733 (0K, my, FR eKhe)
33K, 296, IT4N, 1760, 106), 1593, 1562, 1531, 1498, 73om L Anal
Cabed for G 1, N8 C 4384, 11 5300 N, L.66; 8. 648, Paumnd: O,
GL17 HO3 N 56005, 6.50

Compound TAb was prepared in 34% vield from 14 by ithe sunie proce-
dhirg describend for the prepaeation of 181 4y @ enlorless erystalling poeday
{from FIOAc-Teznney, g F36 12850 "H-NMR (CRCE & 130 (314, 1,
S22 es, D88 (3H, s 259 O 5, LR (20, 1 SR D b 335 (3, s}
MAL2H, £ =00 ) 426 (2, g, Js T2, 486 (24, s) 534 (21, 8
574G (BH, mY, M (KM 734, 1709, 1663, 1477 om ™, Aol Caled
for Coghl, NALS O, 62,43 HL 361 N, 520, Fouul: €, 6232 1), 3390 N,
304,

Eibyi G-(4-Hydroxyphenyty-3-methyl-2 4-dioso- 1,23 d-tetraliyelraibi-
ent|2,3-dIpyrimiding-2-acetsde (173 (o an fce-vonled mixtuse of anhy-
drous alumimmn cldoside (2.90¢, 21,7 mmol} and dimethyl disulfide (235
. 272 mnedd an CHLC1, e rady wans sibdedd dropwize a saluidon of 8a (20
s .34 mmody n CHETE (@0mb) under & siirogen stmosphere duriag 30mia,
After stirring at roem tempeature Fee 2 h, 1he ywixngre was poored ino ices
witer atd the vesulting suspension was conconpatst dn varen, The cangen-
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ke v dilued] with water and extractsd with TrOAc, The exract was
washad with brite aad dried (M50, The solition was concentrald jn
wigog, and Ihe residue wes panified by fash cotumn chramatography
{E0AC-hewane, & 16 ten o enve 17 (L6 o, 85%) s a white solil, mp
A2, SN MS G- B0 122 (31, 1, e T0 Ma), 237 (BIL ),
SA5 N, g, ST P ASS (2H, 5), 0.85 2L & S 56H2), 7.26 {2H, 4
FuB.6 10, 0.73 (1, 8, £2.39 (14, &3, TR (KB 3356, 2992, 1720, 1690,
§007, 1611, 1393, 1568, 1537, 13020, Al Coled ¥or 0, N.0,5-
QP00 C 5638 B, 4 510N, 7.7, Foawd: €€, 36.08; 15, 4 4% N, 7.64.

Fitiwd Geds A cctos ypienyl)-S-methivi-1-{2-metfidihinbene yi}- 2 4-diox o-
1.2 d-retrutydrothionof 2, 3-F pyrimiding-3-acetate (18)  To s solution
ol 17 i60 e, YA Ammol} in pytiding (10l was added acetie anhydride
(32wl 23 mal). Afer grirring st room temperanire for 30, the mixture
wwas concenirated in vorne, The resichie was diluted with agueous HCI aad
exuacled with UOAc, The extrmact was washed with beine and dried
(a0 The solution was concentrated fa vacue 10 gve o pale omnge
sy, which wies dissolverd in TRV ¢60ml). To thiv silution were ndited
KO0, praedee (4,00, 33 3mmol ol & sohaion of 2awthvlihichenzy)
chioride {356y, 33ammol} in DMF 20miy, and the reaction mixture
stirred at rooma temperarare f 13 1 The nustion wig concentaated i cacin
wind e restduwe wirs dileted with water, The resuliing mixtine was extracted
with EHOAC and the axiract washed with brine and dred eMp3Q0.). After
evarparation o the solvent i vecun, the residoe was purified by Mask columa
chromalograpky (FIQAs-hesane, 1r3then 3- Th o give TR (502, 66
an orenge s pliis safid, TTLNMR CDC) & 5.3 G L /=728,
2B 000 sy 252430, 58, 253 (34, 53, 426 (28F g, S= TR HEL L85 (21 8,
534 (7ML s), 701708 (400, m), 723738 CAEE b IR §KBry 2982,
1765, 1732, 1707, 1665, 364, 1533, 1175em™,

Ethyt 6-(4-F by ibronyphenyl)-S-melby - (2 -methydthichenryh-2 4-dinxo-
1.2 d-teirahydrathiene| 2 3-dfpyrimidine-3-atetate (E90) T 8 solution
of BB (G 0g, L. Ummal] in MeOH (50mlp and THEF (200m!} woy achded o
sotution of KCO, (340 k. 23 Ammal) i 1,0 0T0valy. After stirdng at roam
teniperanure for A min, the mixture was acidified with 1w HCE (30 mdd i
(4C ard concentrated 5 veeno, The contenirate was diluted wiih wates and
exiracied with Ef)Ac. The extrser was washed wah brine and dried
(MpSO). Adter eviporation of the subvent i vaewe, the residus was crystih
bizad fromy DA C-sapropy] ether 1o give 198 {433 g, T8%) 85 eoloress
cevstabs, wip 17717820 HNMR ODC) & L3 (0 L, =72 H2), 245
I, 53, 2.82 (3, ). 4.25 (M, q, /= 1.2 T2, .87 03HL 33, 5.28 (266, &), 5.75
CIH, 8 673 (25, L/ S8 Ha, 847 7 14 (4L m), 5.21--7.34 1281, m.
R KRN 334h, DU, 1TEL, ETO0, 1651, 1645, 1591, 1564, 1X3E 1481
om” ! Adnaf. Caled for G R, N08, 01,0 C 60.25 H 4.8% N 362 5.
J2R7, Femngd: C, 4000 B, 4.06; NS 87, 8, 1297,

Elhyl d-4-3etunymeifogy phenyl)-S-nmethyl-1-(2-merhylthiohenzy Ty
2 4-gimin-1,2, 3 4-tedrubyd entidenni 2,3-4 ipyeimldine-d-acotate {194) To
an ige-cooied solatinn of 192 (0.8 3. LOT mmod) s DHF (4 imh was added
sodism fydsicde (60% i ail, dwg. 108 mmel} voder a nitropen atmos-
rhere, Afier sticring al # 0 G Wmin, chlomsmehy! meihyl eiher (8185 mt,
LUTmmof} wes added 1o the mivture. The mexgure was then stiresd a3 noom
temperature for 3 b and coneententind 2o voown. The residue was dikuted with
mugous ammonium chintide and extracted wish oA The exivast was
wished with brine and doied (AR50, evaporated v vicuo, sl the eesidue
prrttiedd by flash coturmn clvomidography (BIDAC-hexane, 1131 o ghee 194
A6, 55%) a5 3 whate amarphous soticl, "H-NMIUICDELY 8 1,36 (H, 1,
7 ) Fled, 500, 8, 253 (A, b 348 (3 9), 425 (28, q..50 7.0 Uy,
485 (26, 5y, 309 (20 5, 338 2 9, 70T (ARE wmy, 72227058
(4, my, 1R (KBrp 2962, 1730, 1711, 1665, 1564, 1513, 17T em ™%,

Compannds 19b, ¢, ¢, f were prepared from 19 by 3 simitae proceduse to
that used far the proparuion of T8, in R, 85, 77, and A8%, yiclds. respoe-
tively, 19k mp 122w 323°C (fiun FiDAc-hexane). 'H-NMR (CIX) &
£04 (3 0, ST 3, B30 (GEL 5, J=T 0 Hey, 182 £2H, sext, J=: 73 H),
230 (0T, 83, 283 (AH, ), 390 (N0, 4 R8T, 426 20, g, ST 1,
485 (IH. #), 530 (20, s), BER-TIX (SH. mi dnal Caled fiw
Coul N0\5,0 C, 62430 W, 5600 N, 5.200 Found: C, 6224; f, £.68; N,
500, 1900 mp BE—8RC {from FiQAc-hexaae), "IL-NMR (CDC1) & 098
(M, 1, P= 7.7 £.30 (300, 0, =70 T2, 1 49 (M, sexi, JF7.7 Bz, ETR
(2H. iy, ST, 250 02, £ 243 (3H, s, 397 (231, /=07,
425 (2R qp, S H2) 485 (2M, 6, 334 (2H, o), 690 (2H, & JeRR 12,
T.00--T37 (6, my. gnal, Caled for ©,010,,8,0,8,: C, 6302 14, SE: N
500, Pasmsts € 33T WO S04 N 408 1% aap IO PC (from
CHOAC-ethee-hesnee). THINMR (CDELY 8130 36, ¢ J=71 k), 226
3L 8) A0 (ML, s 253 (BH, ), .25 (2R, g =70 Hu), 4 85 02H, 85, 536
{30, 5), 304 (3, 5), 6.94-7.02 (41, o), 7237035 (A1F, i), Anad. Caled
fov Caulby N 038y ) SHIF T S0T: N, 5035, 128 Fond: O, $8.20: 1,
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$0%: N, 40T 5, 1207, 196 mp 127 13850 {fvom EIOAC-hexane), -
NMTL{CTEY & L3E 3 1, J=T7 1 H, 1,29 (K, 5), 2,500 (3H, 51 2.53
X, 80, 425 (2B, q. J=7.1Ha}, 4.56 (03 s} 483 (204, 5), 533 (TH, 5),
6.87--7.32 (8H, mY dnai. Caled for G H,N08, ©, 6055 11, 510 M,
L07, Pound: C, 6069, 1, 5.05; N, 450,

Fibiyl 6-{4-Rulyryiphenyl)-S-muhyl-2,4-dlovo- 1,23 d-tetrahydrothlena-
(- {pyrimidine-3-seetate (1) Yo ac ice-cooled mixture of 53 1630y,
1B mmol) in nilrohenzene (10 mb) weee addad successively sfammnus chio-
Fitle (083 g, 4.78 wrmal) and buteryl ehfarkde (0.2) ml, 2.20memal. The re-
action miixhuse was then sirred 2l 70 Tov 6 b, Tl mixture was poured o
ice-water and extracted with F1f)Ac, The axracs was washid with hrine and
dried (MeS0,Y Afler removnd of the salvent br vewate, the tesidue wos puti-
fiedd by NMash column chromatoreaphy (RIOAe-liexane, 3113 10 give 23 (0.05
g, 14°4) us a pake yetlow neorphons solid, HENMIL{CDOE)Y & L83 (3L,
J=T2HY, 132 (3. t, S T2 ek 117 Qb sexy, J= T2 Had, 284 (5H, 51,
298 (20, 1, A, 427 BHL g S T2 HE, 38 (21, 83, 751 2H 4
JERAHL 302 (M, J J=E4HZ, TR {IH. 5 TATLMS mfer 443
{MH™).

Ethyf S-Blethyl-6-¢4-nitropheny)-2 d-diosa-£,1,34-1etruhgdrathlens.
[23-d pyrimidiae--ncctste (24} Tu an feo-coofed solution of 34 220y,
.39 mot] in eoncentrited sulfure soid {12 ad) wes adided dropwise a soln.
tion of sadipm afirste .85y, 6.47mmol) in cencentamad sulfuriz neid
{15 ml) nver 10min, The tisture was stirved az 07C for | boasd then pourad
it teewater and exizretod with BI0AC, Fhe extawl wis washed with brine
and diied PMaS0), After sveponition of the solvent in vacus, the residue
was purificd by fash column chromaragenphy (EtOAC- hexane- CHCL,
1:2:2p 10 give 34 {130 475 as 3 vellow solid. Resrystallizeton from
FtOAc-hexone aforded geliow copstals, mp 27725070, ILNAIR
{CDGLY 8 133 [HE 1 J=7.2 Hz), 256 (3, ), 428 (2L g, J#72002)
470 (2H, s) 157 (N, & SRR H2). B30 (2N, ST 2 He) HEBG (THL
Brsh R OCKBO: 1748, 1663, 1522 146D, 1348em™ . Aned. (aled dor
€N OB -0 €, 1A FL G N 1059, Founk O 3168, 1L
3TN, oAl

Lahvl G-(4-AminephemyibSamerhyl. 1 {2-methy Hhinbenzy!)-2 4-diovo-
1,2,3 4-tetrahvdrathlens] 2 3-dipyrimidine-d-acetate (25) A mixture of
24 (3302 $47mmal), Zmethylthicheny! chtonde .70y 19 2mmob,
KoC0, powder (176, Y2.7 mmal), and K] pawder (0.28 g, L&D wmmal} in
DME {100 @1} was sticred b toom tempemiare for 48). The mistore was
epnceninied o veewe, and the residus way dilited with water and exrreeis!
with FOAc The sxtruct was washed with beine aad ilried (N2,80,), After
remeval of the sotvent i vacuo, ihe residue was purifisd by fash caluma
chramatopmaphy (CHCE) to afford the 2-miethyltthiabensyd devivative (280
£ 6% 83 a yellowe amorphous soHd, MR (CROLY & B3 QR
J=1.2 Hzh, 2.54 (3H, 5), R6O (3HL 83, 4.26 (M1, g, f= T2 Hz, 483 (2H. 9,
536 (M, 5), 701736 (44, a0, 751 {24, & =B, 825 (H 4
J= B0

A mixngre af 1he 2-methyhthiokenzyd derivalive {308, 5.71 mmol), von-
centiated hydmchioeic aeiid £2.0mi, and iron powder {1.28, 24 mmol) in
LAOH (40ml} was heated under refdux with vigosos sticring fow IR win.
After cogiing, the mixtpe was ltsrel through Clite and the Hlintte vwas
conuarated B vacue, The residue was ditieed with safuraed NaHCO, and
extracted with F:Odc. The oxtract was sweashed with hvise and dricd
{N4,50,%, The solution was concentrated in i, umd 1 redidue wis T
crysiattized fram FtDAc-isapropyt ether to give 28 (208 p. 74953 a5 colat
fess prismie, mp 17217370 THANMR (CDCE) 81 £30 Q8 L /=20 2,
TAQ (I 53, 2,58 (3K, €3, 178 (2H, bes) 425 O2H, g =10 Hz) PREREI IR
%, 332 (215, s), B67 (B3, o SRS U2), 703732 {BIL m). IR (Klir)
3372, £782, LT0D, BASY, 1609 1537, LiWem™ Awmd Caled for
CoullN,05, €, 60.59; IF 384 N, .45 Found: €, 6iL3&: 1, 404 A
849,

Erbevd SMerkyldo(Iomethivtihiohonyy b2 d-divso-6-(d-proplonylaming-
phenyl)-1.2,34-1eivnhy drothieaa[2,3-d pyrimithiac-J-acetaie (20) Yo 2
solution of 28 .36 ¢ .41 mmolt in CILET, (30w} were added iriithy-
faming (0.10mf, .73 mmol} and propioayl chlpdde (011 mh 122 mnwod},
Adter siivring 0 roorp tamperature for 1.5 5, the misture was dilned with
aguenus smmeniwn chloride xnd extracted with CHOLL, The ;e was
washed with hrine and deied (MaS03 Atter evaporudion of the slvent ia
vercuo, the residue was purificd by fash cofunn chromamgraphy {Fi0Ae-
hexane-CTEET,, 519 13, The truds praduct wits crystallized fmn DAe-
hexane to phve 26 £0.25 g, 74%) as coloddess caysials, mp 21828070 -
NMR (COC,) & 123134 061, m), 241 2, G, f= 7.5 He), 2.5 (3H, 55,
253 3R, 50, 4.26 (31, q, ST H, 483 (0 20 5324200, 8), 7006
1M, ), IR O(KBy: 17070 166, 1537, 1470emi mal Cated T
C M Nfh S €, 60960 R, 8300 N, 7.02 Faundd; ©, 80,82 H, 308, N,

1733

7R

Eilyt S-Aminouethyl-b-{d-methorymethoxyphenyl)-1--methylthlo-
benryfi-14-tHoro-1,2.3,d-tetrabydrofhieno} 2, 3-# ] pyrimidine-3-acetate
(29 To a sohrion of 10d 5i0g, ET Mmnal) m CCE (200 mul) were
addzd NI {2,001 ¢ FL.85mmely and 2,2%azobis{isoayronitrile) (8.10¢
1,13 mmal) and the Tenction mintuee hewed woder reux far 21, Afler conl-
iy, insobuble atanal was removed by itimation and the filuate diluted with
water and extracted with UHUL,. The exiact was washed with biing and
firied (NS0, Adler evaporstion of the solvent fr varwe, the residuc was
purified by fiash colimn chromatography {(BOAc-hexane, | 3 then 1:7;
The entde produst was argsiaifized from FiOAc-ether-hexane to afford the
Sbiemamethy| derivative (573, 82%0) as & white crystalline powider, mp
i TR, THANMR ODCLY & 131 630, 1 J=T I Ha) 253 (3L, s,
349 (310 ), 4.26 (24, 0, /=70 U2), .79 2H, %), £8S (21, 5, 5.20 (2H, 5),
535 (1 51 700708 G omy, 724738 (2H, mn, 745 (2K, < J=
LXIRLESH

A miaiuee of the 5-bromometby ! dervisive (1,26 g, 2 03 mmil) and penis-
stunt phrhalionids 0044 g, 2.1 mmoty in DME (301m)j was stirred at soom
tempersitire for 3 The mixiwe was concentristed i i, and the residus
wats, dilnded with water and extracted with E1OAc, The extrct was washal
with brine and died (M50} After evaporation of the solvert in vacue, the
sesidue wos purifted by flash cofurmn chramatography (EiQAc-hexang, 307
then §: 1) Crystallization from F0Az-ether gave il S-phibalimidnmethyt
derivative {1803, 75%5) ns while coysials, mp 180-382°C, TH-NMR
DU 8 B2 O, 4 ST ey, 149 (3, 0, 337 (L6, 43324, q,
J=T 1 Hah, 481 {28, 8, 498 (2, 55, 522 (21, 9. 33U 0. 670 31, 4
S8R He), 704233 (61, Y, AT TAO (4R, m).

To a st of the S-phehafimidomethyl derivative (0.03 g, 1 3 punadyin
TeMI (S0 enly way added hydrazine monohydratz (0.34mi, &.92 mimob) and
the reachon mistuee stirced ar 80°C for 16 h, After cooling, the mixiure wis
concentrited i varenn and the residoe was dibted witl sateerdod NabiCo,
The reswting misture was than exizseted with CHCE. The exwaet was
washed with brine and drisd {MgS0,). Atter rensoval of the solvent in
wiepo, the reshine was purifizd by fash enluun eheoniography {CHECT -
KEcQIE, 207 §) 1o give 29 {0U64 g, 84%4) as & whire solid. Recrystattivation
from E0OAC-hexame aforded 3 white arystalline pewder, mp 114--116°C,
FHENMR ECDCTY 8133 (30 T 0 He), 233 (34, 6), LAR (34, 5), 3.2
(01, 5), 426 21, @ 257 1Pz, 456 (2R 5], 519 (201 8, 535 (2H, ),
FOI--7.35 1514, mY IR (KB 1705, 1671, 1584, 15331 em”t, Anef. Celeil
for Gy N8, ©, $R.36; 14, 5.260 N, T.56. Found: ©, S22 1, $.34 N,
i54

Fihyl S JeEstatoreidomethyi-6-{4-imethasymethaxyphenyl}- {-{2-
methyithiasheneyi)-2,4-dinse-1,2,3 4-tetrahydrothiene|2,3-4 jpyrimidine-
F-acetute {0 A mixture of 29 (0.30g, 8.53 mmol) and ethyt tsocyaniee
{5l .57 mpady in pyridine (S mb) was stirred at room frampentue Ry
Th. Afler cvapoeation of the solvent in vacun, the residue was dilated with
aqueons ammaninm chietide and exirmoted with CHRCh, The exiract was
washed with heine and drred (MeSO,). Atter evaporstion nf the solvent in
vz, the resifdne was recevstallized from BtOAc-hexane fo give 351 ¢0.33
o 98%) ns q colorless ofystiline powder, mp 207T--20R7C, 'ILNKR
{ODCTY B 108 (L J= M, 132 (M, 1, ST Hay, 252 (3 8),
FL X200 42, my, A7 (3, 8, 406 O, 4 SER R, 426 304, g,
S F g, AR 2HL m). 384 (20, &), S.08 (2L, §3, 535 (Y, o}, 0.07 (1Y,
1, F6 BT TO T34 40, o), .50 120, 4, =561z, IR (KBrp 1756,
FTIY, 1665, tGI0, 1502, 1335cm't dnal Calod for G H NS C,
FFA0 U, SAT N, 404, Found: C, 5724 H 363 N, B9,

Ethyl 8-(4-Metavymethesyphenyl-S-methylsalfonylnpdnantethyl-1-
€2-met hefthdanenzy -2 d-dioxe- 1,23, 4-tetralivd rothleao 13- ipyrimf-
dine-3-ncetate (3} Fo an ice-conket sohuion of 29 (0.50¢, 144 mmad)
i CHCHL (20mir was milded wriethylumine (0.22ml, 1.38ovmoll amd
methangslfony! chloride (0.12md, 1.53 mmoel). Afier stining at #°0C far
30 nuin, the miveure was dilirad with brine and extuered with CHCY. The
extrach was washed wilh brine and dried (MgS0 ) After evapoianion of the
solvent a1 vacue, the tesidue was puzified by flash column chermnatofraphy
[EEAC-CHLCH- Mo, §:1:0 then 10:2: o give Yidg (0.9 g, 500K as
a white sofid. Raerysiallization frony BtOAC-hexane afforded white crystals,
mp 11511870, HNMROCDCL) & 123 OGH, 4 J=7.0 Hz), 283 (31, sy,
287 {0, ), AR (BB s, 427 (2H, q S 1, 437 (20, o, SR B ),
4 RS {0, s, 5B 10 s) 5.36 (20, 2, 6,07 {IH, & /=68 He) TH1-70K
MH, m), 727736 (4E mh IR FKBO: 3274, 2060, £T44, 1300, 1657,
1607, 1537, 1533, $ANSem ! Amal. Caled Fov Uy NoO,S,- GACH < €.
8348: 1), 308 N, 6.54; S, 1497 Tound: €, 53.66; H, S.20; N, 617; 8,
1500

Compoetids 30a—e, Ti-f were prepared by 3 simikir procedure to that
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usrd [or the wrepamitea of 305 wnd Biwir physicochemicn] duia are listed in
Table 7.

Ethyl 6{3-Methuxymethoayphenyh)-5-(A-methy-Nemerhylsoltfany.
leminameibyl)-1-0 2-methyithiohenzyt)-3 4-dinxn-1.2 3 A-Setrabyd rathivan-
123 |pyrimidine-d-acetate 231 To an fee-cooled soligion af Mg ¢00.23
2 G 3a mmed) in DME (4 mi) was adided sodiom bydeide (607 in oil, 1500,
038 mamol} under i ntrogen dtumesphene. After stirdag w0 070 far 3hwin,
wdomethane (0.12ml L8Fmmall was added deopaiss fo the avixners,
which was then stievl w 07C for 30 min and 8t oo fomperglure for Yh,
After evaporaon of the solveny bovecun, the residue was diused with aque-
ous aetmontum chlocide and extected with FiGAe. The oxtrag! was washed
with brine and doied (MpS0,). The snlntion was concenteatind fa wicin, and
the vosidue purificd by flssh columa chromatography (ErDAzhoxane, 41 G
then Dz 3w eive 33021 g, §9%) as o whits amevphous powiles, TH-NMR
FCDELY & 831 (M, 1 =2 Hz), 284 {0, 81, 266 (3L s, 257 (3N, 5,
AT (3, 55, 425 (24, q, =72 Ha) 465 C2H, ) A RS 6 S 190 s
337 (2H, sh 03T 08 M, w), TATTA8 (FH, m). 729740 ¢, m}.
BUORO): 2930, 1750, 1713, 1663, 1687, 1362, 1535, 1472 em L PAR-MS
wife: GAR(MI),

Patassium Salt of S-(4-Methorymethovyphieny)-5-methybsuifoayi-
winnaoet hyd-1-(2-methyithicheazyl}-2 d-dings-1, 2,3 4-retralivdrsi hieno-
[23-dipyrimidine-d-acetic Avid (320} To g solsion of Xlp 0013 g, 0218
mint} i EHOH (FadTHEF 3k} was adibed 2 solaion of KCO, 213
mag, 5215 a0y w H0HES ol ag 7000 Adter sfiring m 704 fir 2min,
fhe mivie vk stirved at ot femperatuee for 13min Afrer cerposion of
the solvent i vacys, the tesidue was reevysallized from BOAG-eher o al
ford) (he potmssium salt af 32g {6023 2, $5%0) as 2 white powder, mp 243
24700, H-NME (DMSONA) 8 255 G 4}, 288 {30 8), 138 (31 9,
422 (2H, 5}, 429 (24, o, S=d b He), S0 QN 8 323 (08, 0. 692 {11,
bray, FAI—T13 {8, my, 723742 (4H, mi (UK B): 3506, 3336, 29137,
1608, 1659, 13059, (331, 147em ! FATEMS sfer 644 IMI Y 3, dnat. Caled
Tor Gy FL KM 0,8, 0 SHO £, 4788 1, 4070 N 544, Founds €, 87561,
A3 NG ST

Potnssium saffs of 204, 20, 324, and 32§ were prepaced by 3 simnlar pro-
cedire to that wsed for the preparatinn ol the patassiun sult of 12¢, in 36,
91, 78, and 983 vields, respectively.

Potassimn Salt of 24 wp 19724195 °C thom EiOAc-LIOMH). 15-NMI
{OMSO-Y 82 247 (31, 8, 255 (G @), 337 (361, 5), 437 (0, &), 504
{2H, 5), 82T H, 9, 639715 (4 ), L.20--7.40 (N1, ). Apa! Caled
For Gl KNLOS 0 1,0 €, $3.65 H, 4,323 N, S0 Frand: ©. 53,30 11,
IR N 480

Potassivm Sajt of 2he: mp B0 133°C (from E0ARIOH), TH-NMR
{DMSOEY 8 207 (G, ) 243 (3, 4), 255 (3, 53, 417 £2U, ). 514
(24, &), 5.29 €2H, x), A9~ T7.15 (4H, m), 726740 (462, . dnal Caled
for Cp KNGS -0 H, O LARO: C, 37 H, 469 N, 4056, Fannd:
CO822 1, 4.9 N, 460,

Poassivrg 323t of 32h: mp {35160 °C (fwm B0 c-L07 L -ethers. Y-
NMR (M) & L6 (N, & ST H, 285 (3L 8), 208 {21, 4.
Fe T2 He), 335 GEHL s), 4.20--3.28 (H, w), S0323 LI m, 68T
TAY (O, m). Aned, Cated By T KNS -0501,0: ©, 4803, H, 438,
NG Tound: €, 45384, H, 4.66; N 637

Potassinn Salt of 34 mp 148133 %C {lvam Frdac-BtOH-cthers. *1k-
MNMR DMSO0-f) 8 0,90 (GH, 1, S« F.58H2), 150 03, seat o7 3 2, 2.5
{3, 8}, 202 (2R, 1 A= 342 338 (50 &, 42404029 (313, my, S0 {2,

CogHy KOS 0.5H,00 €, 49380 M, 459, N, .17 Tound: €, 49.33; [,
R4 N, 628,

Fxpression of {Tuman ET, and ET, Receptors in S09 Cells {1 lemsan
ET, eDNA™ and £V cDNA™ were vloned Fom husan plceata mRNA
using resgrse ransception and pelynicrase chuin waston methods, Homan
BT, anid EY, cDNAs wore subcloned individkusily mte a wansler vecion.
pRlueBactll (Inwitropen). The rmansfer vootars harboring BT, and 8T,
cDNA were co-mansfected imo 819 cells separately with ACMNPY genomic
DNA w generate the cecombBinan boaculovicing, Human BT aod E'F recep-
1ors were axpressed in S19 cells infected by the weombinant baculovieys ag
described previously® S5 sell membranes weee propared acconding to the
privocad previonsty reported.™

InkibHory Efect an the Specitic inding of {71 £T41 1o the Cloned
iFuman ET, and ET, Heceptors  The recepior binding experiments amc
performed 2% deseribed previsnshe™ Brivlly, S99 celi membrancs {14 fig
proteinid for she [T, necepror and 0.7 jg protcin/m! foe the 871, receptor}
suspanded in binding assey buffor 20 mse Tris, Y BOTA, 5y magnes
shusrs aeetate, (0.1% hoviae serudt albusiin, £.5 mst phenybmethvisuffonyt -
aride, I ppinl kupepting 4 ppfmi B-64, | uadnl pepsttin A, and 0.03%

Val. 46, No. 1§

stfivet azide, pit 7.2) wers incubated with HIG s PPREL1 (Amersham)
and vantous concenkaiinns of 4 o8t compound st 25°C for 1 b, The misturse
was dibtod with chilled aseay bufler mpplemcued with 3.058 3-(3.
chotamidopropyldimeylammonio]-d propancseiinoate (CITAPS) and fil-
ieved throngh e plnsafiher fiftee GEF (Whatwun). Radiooctivity on the filier
wag counted in 8 y-counter 10 deserming bound (" IET 1L The concentanion
of # dest compound indusing 505 Jnhibiens of the speaiic binding (9
value) wats derived by fome e data inte a presdn HiH equation:

0[5 SPRA 00~ SPB T sufing £ lopf1Cog )]

where W8P i specific bimbing ag 3 pereeatape of masimum speific bnd.
eng, it i pseakdy [ constant, and € i3 the congentration of 2 test com-
pound.

Inhlbitory Efect nn Canstsietlon of Ring Prepurutians of Parcine
Corpnary Artery {ndure by ET-E and of Vein Prepasntiecs Indoced hy
Saralntovin Sae  The vasoconstriction assay was perfirmest alconding 10 3

procedore analogous to Pt described previously ™ Ring preparations of

pirehie ENANY arieey oF eein (3 mm diameter) were placed wr ap ogan
bath filled with Krehy solurion gassed with 3% (5% CO, at 375C and
atenverd 1o stond o 1.3 % at a resring foad ol 2 g tension for arterivs 0 0.3 g
wnsion for veing, The prepasitions were consmicted wils Ak KCI for
M gnd den washed and afliwed to stand for 1h at the resting load.
Afler pre-reatment of lest compannds a1 varingt concentrations of vehicle
{0.1%% dimerhy? satfoxide {DMRO] for Mmin, asery preparations dons
steicked with ET1-1 at 3 oM and vein peaparafiony constricied with sarafotoxin
Shent 1 werie used 16 tetermine die iniubitory effizeis of res componnds,
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