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SUPERINTENDENCIA DE INDUSTRIA' Y COMERCIO

T A

DIRECTOR DIVISION DE NUEVAS CREACIONES
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
E. S. D.

REF:  Expediente No. 12.056.781 solicitud de patente de invencion a favor de
CELGENE CORPORATION Titulo PROCESOS PARA LA PREPARACION
DE 2-(1-FENILETIL)-ISOINDOLIN-1-ONA

PETICION TRAMITE ACELERADO DE PATENTES

JUAN PABLO CADENA SARMIENTO, portador de la tarjeta profesional No. 57.492 del C.S.].,
obrando como apoderado de la sociedad solicitante me permito presentar los siguientes
documentos para participar en el programa de trémite acelerado de patentes. La solicitud de

examen de patentabilidad fue radicada el 11 de marzo de 2013.

a. Copia de la accidn oficial de patentabilidad emitida por la USPTO junto con la traduccion al

espaiol.
b. Copia del arte previo citado en la accidn oficial US 7,034,052.

¢. Copia de la respuesta presentada por el solicitante en respuesta a la accidn oficial junto con

las reivindicaciones modificadas junto con la traduccién al espafiol.

d. Copia de la notificacién de concesién (notice of allowability) en donde se establece que fas

reivindicaciones concedidas son las 1-17.

e. Notificacion de aceptacién en donde se establece que la solicitud ha sido examinada y

aceptada para conceder la patente.

f. Tabla de correspondencia entre las reivindicaciones concedidas por la USPTO vy las

reivindicaciones modificadas en Colombia el 14 de marzo de 2013.

Conclusién

De acuerdo a los documentos adjuntos, las reivindicaciones pendientes actualmente en Colombia
corresponden a las reivindicaciones patentadas en Estados Unidos teniendo en cuenta que el
alcance es idéntico.
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En consecuencia, solicitamos a su Despacho tener en cuenta el examen de patentabilidad y las
reivindicaciones concedidas por la USPTO y proceder con la concesidon de la patente para la

solicitud en Colombia.

Del Senor Dir

ctor/

» ///4/ y
UAN PABLO CADENA SARMIENTO
T.P. No. 57.492 del C.S].

C.C. 80.410.337 de Usaquén

Calle 70 A No. 4 - 41



a. Copia de la accion oficial de patentabilidad emitida por la USPTO junto con la

*

traduccion al espafiol.
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- It NO period for reply is specified above, the maximum statutory period will apply and will expire S{X (6) MONTHS from the mailing date of this communication.
- Failure 1o reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if imely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)O Responsive to communication(s) filed on _____
2a)[] This action is FINAL. 2b)]X This action is non-final.
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on
—_ therestriction requirement and election have been incorporated into this action.
4)[7 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5K Claim(s) 1-17is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)X Claim(s) 1-17is/are rejected.

8)[J Claim(s) ____is/are objected to.

9)[J Ctaim(s) ____are subject to restriction and/or election requirement.

Application Papers

10)[J The specification is objected to by the Examiner.
11)[ The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).
12)[0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJ Al by[J Some * ¢)[T] None of:
1.1 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No. _____
3.[J 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) X Notice of References Cited (PTO-892) 4) [J nterview Summary (PT0O-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.
3) [J Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Appl Application

Paper No(s)/Mail Date 6) D Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20120507
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DETAILED ACTION
Claims 1-17 are currently pending in the instant application. Claims 1-17 are

rejected in this Office Action.

I Priority

The instant application claims benefit of US Provisional Application;61/250,421, §

filed on October 9, 2009.

il. Information Disclosure Statement

Applicants have not filed an information disclosure statement (IDS) in the instant

application.

. Rejections
35USC § 103 - OBVIOUSNESS REJECTION

The following is a quotation of 35 U.S.C. § 103(a) that forms the basis for all
obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disciosed or described as set forth in
section102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the

manner in which the invention was made.

Graham v. John Deere Co. set forth the factual inquiries necessary to determine

obviousness under 35 U.S.C. §103(a). See Graham v. John Deere Co., 383 U.S. 1, 148
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USPQ 459 (1966). Specifically, the analysis must employ the following factual inquiries:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

o~

Claims 1-17 are rejected under 35 U.S.C. § 103(a) as being unpatentable over
Man, et al. (US Patent 7,034,052). Applicants ciaim a process for preparing a

compound of formula

all variables are as defined in claim 1.

The Scope and Content of the Prior Art (MPEP §2141.01)

Man, et al. teaches a process for preparing 7-amido-isoindolyl compounds. The

invention is represented by the process:
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N
Z

Z

(see column 32) wherein the

variables are as defined
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v}\ 3
i RS
7.
x
wherein:
Y i —C{0)—, —(Fy— —CE,CI0— or —80—;
X is H;

Z 5 (Couligh<OR’, C..aligl Cosskel}-OF,
(€, _aiky0—C, aTyd), £ o~y i-304(T, -
alkyl,  {Coo-8T¥EFBOIC, kW), (T, 4-alKY1)-NH,,
{Co.sadyi)N{C. _o-aligTi2, (Gl I DE
{C, oeTiyipdiczlovopyridine, or CH.NSQ,C, ~aiind);

R, and ®,; are independemly C; o-cfiyf cyvoloaliyt or
{€, &ikyicyeioaikyl,

R’ i5, NRORS, OF, or 0, ;o)

Rinn B

R is —OH, ot —O—CORS,

R is €, palled, sming-iC, g-alkvt), 1€, 4-alori){C, ooy
cloaliyl, Cs.cexelonlirh phenyl, bzl orans (506 column 11) and teaches the

various species such as (see table 1, columns 19-

20).

The Difference Between the Prior Art and the Claims (MPEP §2141.02)

The difference between the prior art of Man, et al. and the instant invention is that
there is homologous subject matter. Not all of the substituents are taught, however

there is overlap between the substituents disclosed especially in view of the preferred
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embodiments taught by the prior art. The difference is that the instant process uses an
inorganic base whereas the prior art teaches the process broadly and in the examples
use an organic base.

Prima Facie Obviousness-The Rational and Motivation (MPEP §2142-2413)

In In re Durden, 763 F.2d 1405, 226 USPQ 359 (Fed. Cir. 1985)), it was well
established that the chemical process that is occurring is an expected reaction. The
use of a novel and unobvious starting material or a novel and unobvious final product,
does not render an obvious, predictable process patentable. In a chemical process, all
of the evidence must be considered on the subject matter as a whole from the view
point of one skilled in the art, in the determination of obviousness, and not simply to the -
patentability of one of the starting materials or final products in the process. The
process is deemed obvious to one of ordinary skill in the art since it involves a
predictable and expected reaction. For example, it is obvious to prepare an isoindolyl
compound of the formula in claim 1 using an inorganic base when the art teaches a
similar process using an organic base with a reasonable expectation of success.
Specifically, an inorganic base and an organic base are still bases and have the same
function in the process and are considered obvious absent unexpected results.
Therefore, it would have been prima facie obvious to one having ordinary skill in the art
at the time the invention was made to make the above modification based on the
teachings of the preferred embodiments in the prior art and perform the same type of

reaction.. A strong prima facie obviousness has been established.
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Claim Rejections - 35 USC § 112
The following is a quotation of the first paragraph of 35 U.S.C. 112:
The specification shall contain a written description of the invention, and of the manner and
process of making and using it, in such full, clear, concise, and exact terms as to enable any
person skilled in the art to which it pertains, or with which it is most nearly connected, to

make and use the same and shall set forth the best mode contemplated by the inventor of
carrying out his invention.

Claims 1-17 are rejected under 35 U.S.C. 112, first paragraph, because the

specification, while being enabling for a compound of formula

does not reasonably provide enablement for

solvates and polymorphs of the said corﬁpound. The specification does not enable any
person skilled in the art to which it pertains, or with which it is most nearly connected, to
make the invention commensurate in scope with these claims.

As stated in the MPEP 2164.01 (a), “There are many factors to be considered
when determining whether there is sufficient evidence to support a determination that a
disclosure does not satisfy the enablement requirement and whether any necessary
experimentation is “undue.” ,

in In re Wands, 8 USPQ2d 1400 (1988), factors to be considered in determining
whether a disclosure meets the enablement requirement of 35 U.S.C. 112, first

paragraph, have need described. They are:



Application/Control Number: 12/901,338 Page 8
Art Unit: 1626

. the nature of the invention,

. the state of the prior art,

. the predictability or lack thereof in the art,

. the amount of direction or guidance present,

. the presence or absence of working examples,
. the breadth of the claims,

. the quantity of experimentation needed, and

. the level of the skill in the art.

ONO O WND =

In the instant case
The nature of the invention

The nature of the invention is a process for preparing a compound of the formula

but does not provide any teachings for a solvate or
polymorph of the above compound.
The state of the prior art

Itis the state of the prior art that approximately one-third of the pharmaceutically
active substances are capable of forming crystalline hydrates. The water molecule,
because of its small size, can easily fill structural voids and because of its
multidirectional hydrogen bonding capability, is also ideal for linking a majority of drug
molecules into stable crystal structures. The mere presence of water in a system is not
a sufficient reason to expect hydrate formation, because some compounds, though they
are soluble in water, do not form hydrates. Predicting the formation of hydrates of a
compound and the number of molecules of water incorporated into the crystal lattice of

a compound is complex and difficult. Each solid compound responds uniquely to the

|2
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possible formation of hyrates and hence generalizations cannot be made for a series of

related compounds (Vippagunta, et al. 2001).

The amount of direction or guidance present and the presence or absence of
working examples
There is no direction or guidance present in the specification or working
examples present in the specification are that defines or relates to what solvates or
polymorphs are being included in the elected invention. Applicants have not provided
any data to characterize solvates or polymorphs of the compound of formula

gi

. Also, Applicants have not shown how to prepare

a solvate form or a polymorph form of the above compound.
The breadth of the claims

The breadth of the claims is a process for preparing a compound of formula

or a pharmaceutically acceptalbe salt, solvate or

polymorph thereof.
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The level of the skill in the art
While the level of the skill in the pharmaceutical art is high, the quantity of
experimentation needed is undue experimentation.

The level of skill in the art is high without showing or guidance as to how to make

the solvates or polymorphs of the compound
would require undue experimentation to figure out the amount of water, drying
temperatures and drying times that would provide all of the possible solvates and
polymorphs of the above compound or to determine if the above compound can actually
form solvates or polmorphic forms. |

To overcome this rejection, Applicant should submit an amendment deleting the
term “solvate” and “polymorph”.

IV. Conclusion

Any inquiry concerning this communication or earlier communications from
the examiner should be directed to Shawquia Young whose telephone number is 571-
272-9043. The examiner can normally be reached on 7:00 AM-3:30PM.
If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Joseph M*Kane can be reached on 571-272-0699. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an 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.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on acc;ess to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free).

/Shawquia Young/
Primary Examiner, Art Unit 1626



Accion detallada

Las reivindicaciones 1-17 son rechazadas en esta accion oficial.
1. Prioridad

La presente solicitud reivindica beneficio de la solicitud provisional 61/250,421 presentada
el 9 de octubre de 2009.

II. Declaracion de informacion revelada
Los solicitantes no han revelado el IDS en la solicitud
III. Objeciones

OBJECION DE OBVIEDAD

Las reivindicaciones 1-17 se rechazan bajo 35 U.S.C. 103 teniendo en cuenta que no Son
patentables en vista de Man et al (US Patent 7,034,052). Los solicitantes reivindican un

proceso para preparar compuestos de formula:

1.- Un procedimiento para preparar un compuesto de formula:

R1

X! o) RZ

x3 SO4R?

0 una sal, solvato o polimorfo farmacéuticamente aceptable de los mismos,

que comprende el paso de hacer reaccionar una amina primaria de férmula

(ID)

SO:R®

1) ,

HalN



0 una sal del mismo,

con un éster del acido 2-(bromometil) benzoico de la Férmula (III).

X1
X3 CO:R
X3 CH2Br
x4
an

en presencia de una base inorganica, en donde:

El alcance y contenido del arte previo

Man et al ensefian un proceso para la obtencién de compuestos 7-amido-isoindolil. La

invencion es representada como sigue:

2
(=13
Yp %
xi\/\,/{ ) R
£,

variables are as defined

(see column 32) wherein the



s
SQ
N 7
wherein:
Y 8 —C{0—, —C8H,— —CE,L(0— or —S0:—;
Xis K

2 i (CoullgCOR, Co el {Coeslkyd-OH
€,y D-O—Cs oaliyl), (O orlloB80:(0; o
alkeydl, {C,_SRWi)}80(C, -aBevl),  (Coalkyl}-NH,,
{Co.cslV DN 8T (Gourtligd-NHIDE)
{Co ~iZiy{y-dicziavopyridine, or CENSO,(C, -alinvl};

R; snd R, we independemly ©; .-Zvd, cycioaliyl, or
(€ ~ethiyieycicallnl

R’ is NR'R®, OH, or O~{C, cadkyly

Rial;

RE is —OH, o¢ —O—CHORS,

R® is €, atkyl, aming-{C, g-aflovt), {C, -mlyi{C; o-oy-
cloeliyT); Cs.cysloatiyl, phenyi, beazyh, er s (500 column 11) and teaches the

La diferencia entre el arte previo y las reivindicaciones

La diferencia entre el arte previo y la invencion estd en que existe materia homologa. No
se ensefian todos los sustituyentes, sin embargo, hay materia que se traslapa
especialmente entre los sustituyentes preferidos en el arte previo. La diferencia estd en
que el proceso de la invencién utiliza una base inorganica mientras que el arte previo

ensefia que el proceso utiliza bases organicas.

Obviedad Prima facie

In In re Durden, se establecid claramente que el proceso quimico que estd ocurriendo es
una reaccién esperada.

El uso de un material de partida novedoso y no obvio o un producto final novedoso y no

obvio no hace a un proceso patentable.

En un proceso quimico se debe considerar toda la evidencia sobre la materia reivindicada
desde el punto de vista del versado en la materia y no simplemente la patentabilidad de
uno de los materiales de partida o productos finales del proceso.

El proceso es obvio para un versado en la materia porque involucra una reaccidn
predecible y esperada.

13



Por ejemplo, es obvio preparar un compuesto iosindolil de la formula de la reivindicacion 1
utilizando una base inorganica cuando el art previo ensefia un proceso similar usando una

base organica con expectativa de éxito razonable.

Especificamente, una base inorganica y una base orgénica son bases y tienen la misma

funcidn en el proceso y se consideran obvias en ausencia de efectos inesperados.

Por lo tanto habria sido obvio para un versado en la materia el proceso de la invencién en

vista de las ensefianzas del arte previo.

Rechazo de las reivindicaciones — 35 USC 112

La siguiente es un aparte del primer parrafo de 35 USC 112.

La descripcion debera contener una descripcion escrita de la invencidn y de la manera y
proceso para llevarla a cabo en una forma completa. Clara y concisa que permita a una
versado en la materia reproducirla y usarla y deberd contemplar el mejor modo.

contemplado por el inventor para llevar a cabo la invencion.

Las reivindicaciones 1-17 se rechazan bajo 35 U.S.C porque la descripcidn si bien sustenta
un compuesto de formula
R‘l

X! O RZ

x3 SO,R®

no proporciona sustento para los solvatos y polimorfos.

La descripcion no permite aun versado en la materia llevar a cabo la invencién con el

alcance reivindicado.-

In In re Wands, los factores a considerase para determinar si las ensefianzas de la
descripcion permiten llevar a cabo la invencidn son:

Naturaleza de la invencion

Estado del arte previo

Predictibilidad en el arte

Cantidad de direcciones o guia presente
Presencia o ausencia de ejemplos
Amplitud de las reivindicaciones

Cantidad de experimentacion necesaria y

® N O U A W N

Nivel del versado en la materia



Naturaleza de la invencion

La naturaleza de la invencion es un proceso para la obtencion de un compuesto de

formula:
R1

X1 O R2

x3 SOst

Pero no proporciona ninguna ensefianza de un solvato o polimorfo de este compuesto.

El estado del arte previo

En el arte previo aproximadamente un tercio de las sustancias activas son capaces de
formar hidratos. La molécula de agua debido a su tamafio puede formar vacios y debido a
su capacidad de puentes de hidrogeno es ideal para unir la mayoria de farmacos en

estructuras estables.

La sola presencia de agua en un sistema no es suficiente para esperar la formacién de

hidratos, porque algunos compuestos, aunque solubles en agua no forman hidratos.

Predecir la formacién de hidratos de un compuestos y el nimero de moléculas de agua

incorporados en un compuestos es complejo v dificil.

Cada compuesto solido responde de manera Unica a la posible formacion de hidratos y por

lo tanto no se pueden hacer generalizaciones para una serie de compuestos.

La cantidad de sustento y la presencia o ausencia de ejemplos

No existe sustento en la solicitud o ejemplos que definan o se relacionen con solvatos o
polimorfos. Los solicitantes no han proporcionado datos que caractericen solvatos o

polimorfos del compuesto reivindicado.



Amplitud de las reivindicaciones

La amplitud de las reivindicaciones es un proceso para la obtenciéon de un compuesto de
formula

R1

RZ

X3 SO,R?

O una sal farmacéuticamente aceptable, solvato o polimorfo.

El nivel del versado en la materia

Aun cuando el nivel del versado en al arte farmacéutico es elevado, la cantidad de
experimentacion necesaria es excesiva.

Necesitaria conocer la cantidad de agua, temperatura y tiempos de secado que
proporcionaran los solvatos o polimorfos del compuesto de la invencion.

Para superar la objecion, el solicitante debera eliminar los términos solvato o polimorfo.



b. Copia del arte previo citado en la accion oficial US 7,034,052

%
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sgea, e, sl e asags, Howeve TNF-s s
bas mwmmyu . When adminisered to mamals

. TNF.axcomses.or res

flod Maz. 12, 2003, which is 3 mato
refereace.

@

052 B2

autoimaine diseases Emolﬂnl‘-dduﬂ include,

oy | =
s, theumatoid spondylits and ostevartantis; osteoporosis;
inflamatory bowel disease;, Croba's discase, ulcerative

iy slgle et D e g i
ENL {8 lepmosy: radi o4 Eypemnts
ity iy 183 o 130,67 054
Helor & o, 1060 Com Sk 00202 (el
ek D ol 1950, Lot ek
Mt 1995 et 2153142 Fer
al. 1905, ek Sarg. 1241900, 1405 (adlt respreiny

> ditrevs. syndroe), Berolini e al, 1986, Nafure 319
Endocrs

SI6-S18, Johmwon @ aliSd9,
124:1424-1427, Holles ¢t a1, 1990, Blood 75:1011-1016,
a0 Grau exal, 1989, N. Engl 1 Med 33001585-159] (bore
) Pigoct e al, 1990, Nodare
WAL, Bomm o o I8, fnfommaed
F430 s Bghoas 0. 0. m i lid
it Lmunar)
Hlinersl, ms,m.:.ﬂﬁmm AT (et
anthin 1199

rcvu-, pher i effects, hemorrhage, mwlﬂmn‘ and
s seen during acutc

TNF-a

71 umy-ap:-.mm
cells fail W survive in the circulaiory system, ooc of the

1o mmoccel exravatation Howerer, inechaed levls of
cywkines have been shown to substantia
it of s oy bl v Ouelph—
nation s that cywhines, such as TNF.a stimulate the b
syabesis and expression of a cell surface recepiors called
ELAM-L 1 leukocyle adbesion - molecule)

129135 (Crobn's disease); Dub <t al, 1989, Proc. Nor.
o S B804S Pl sk 1990, o oo
el B7,782-T85, Moato et al., 1990, Blood 792670, Clouse
ctal, 1959, J mmunol, 143, £31-438, Pl et al, 1o,
AIDS Res. Huem. Mv:vmd IEI ]Y

Natl Acad Sci. harl
oed S V321653568 (T 428 copirnine iions
osling e 1Y)

Adeoir ey mcnoptorphite (AMP) shio playy
ol in many diseases a0d conditoas, suc
i

0 avhma ioa (Lowe
Drigs of the Future, 13(9), 759-807, 1992) CEr
shown that the elevation of CAMP in infammatory leuko:
eytes iahibits their activation snd the subsequeat release of
 including, TNF~. and auclear fac-
tor ) (NFo(), locresed leves of GAMP s fed 1 the
relaation of sirway smooth m

ELAM.L o family of s

adheic, recepons, Koown a4 LEC.CAMy, which ichudes 19
LECARL nd OMIM140. During an. isflaenmatry
response, ELAM- Yoo cudabeltecli mnﬁmnn“wm-
ing receptoc” for beukocytes. ELAM-1 on cadothelial

B it Eiostrt Sikiton o elos
‘cancer cells 1o eadotbelium treated with cytokines (Rice et 15
4k, 1989, Scicoce 246:1303-1306)

men. TNF-a plays 2 central e in the & rory
resposc and the aduminixtraton of their antagonists block
<hogic and acute sesponses in animal models of inflaména-

tory diseae, o in Ph
Enhanced

or wnreguliied TNF-a production has beea
implicated in viral, genetic, inflammatory, allergic, and

©
-nu effocts, ki
PDE

1 i blived that primary P meckaniam for the

P by a family
ofoeusyme rfml o 5.cyclc el phurtodl:

s (PD) (v and Reisyde Tl n Phor
1115015, 1990) Thereare
iy of FOEs. It g the e bsicm POE
DpelY (POEA)s panilaty efecive o ot nhibition
of iflammatory media

tbe relaxation of

sirvay smoolh auacle t\n-gh-r @ al, Fournal of Phar-
and Therapewiics.  2T2(3),
i mo! Thes, n-;.n.m that_specifically
inbibit PDES may it infaamatica sd aid te relax-

Sfmnike o ‘acti-platelet efcts.

3 specific for CAMP i
e uwmwleiwfa( least 4 isoeymes (a-d), andd
mul:lr!l= splice vasiants (Houslay, M. D. et al in Advancer

44, s, ). Avgust et al, p. 225, 1998)
There oy e sver 30 FDES trcfo sgreved . 1 46k
spesific patier regulated by & number of diffetest pronot-
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3. Divense tzrn for which sclective PBE.imhb»mh-e
sougit foc

ischemia, proriasis, allograft rejection, e, s
mw mm cactinia, ma:.-.l mhru, allergic rhino-

is, houmaokd chrogic
henaive plmonay dtess (COPDON ehcai Moottt

{Houslay et al,, 1998) PDEA is pessent in the brain acd
major nn.mumy cels and bas been found in ahoormally
tod levels in'a sumber of diseases incloding mopic

s, sad by ever among ot

e By a0 . of Allergy and Clinicul I

gy 0 453453 1987 by Greve et o). In ndividis

sl rom. stoc Gsencs levlod PDES aciviy i

Fouad in their peripheral hload monomuclear

cells, mast cells, pevtrophil s Byt

PDE vy dsrencs CAMP el ot e ot

down of CAM® conuol in theve cell. This reruls i
reased immune responses in the blood and tissues of

e tht are 3o

Some PDE 4 inhibitors reporiedly have a broad

Y spoctrum 3
of aati-nflammatcey sctivity, with impressive activity o
disorder

models of ashima, chroaic
{COPD) i ot lkerye chsorers et 2 aopc ders.
8 4 by v PO 4 ot e
oopbylin, rolyam, cenbulylie, ARIFLO,
ROFLUMILAST, COP 520 s maryl chone) o CP30633
it msa bibitors have been shown o safiu-
nses, derease I bistamine
ety B2, I, 1110 e, s decrene
1O stimulaiod 14 production. Simifarly, PDES
inkibitors bave boen show to.block pewrmptil funstios
o o ;

ulmarary disorder (COPD) and other allergic disorders.
PDES it bave b shoma o bt e eeuse of
‘molecules, reacive cxygea fpecier
s md ncuirophil elastase, associated with e
which disrupt the architecture of the iog and therefore
airway fanction. PDEA inbdbitors influence multple func-
tional s e o il vt el ity
gty ence. syathesis o of numerous
1. M. Harifia a8 S C. Chan, "Atopic
Dnml!lnkl’hzﬂm fication for New Phosphodi-
esterase [ohibitors, umnmm won of T Cels in
AACT News, Jul. 2, 1995, : 4

fint geueration of PDE
inbibiting PDEA xnv\rr ond allew

ofhis enryme. Howeer, tei effctivncss 4 imied by
ide effects,

© et ey,
 al, Cur. Gpin. In Chem.

ties bave been Nigel etal, Ca
on nmmue Patents, Vol 4,716, mu

m:mm
the substrate of MMP: A oeed exists
=4 mn molecule izhibiters of MMP.

3. SUMMARY OF THE INVENTION

z

The prescor iavension peovides compounds which are

of PDES, TNF-candor MM, and other various diseases o

e oy variexy of diseases.
canbodineat of the invention ecompasies com-

wherein:
4 Vs —C(Oh—, —€H,—, —CH,E(O)— or —$0,—
Xis H
7 i (CuAloICOR’, Cypaliyl (CoraliytON
(€Al PO—C, b (€ Al T-SOL(C,
alkyD, (Co.alkyl)-SO(C, walkylh  (Cor-aliyl)-
(Cor -Ikvllh(c“alkyu, (Co.-alkyl)-N(HKOF
(C..uml-m loropyridine, o CH,NSO,—(C,

. ‘;11 jrepsadently C, et ycionlil, or (€.
.
s R s, Nl‘l‘ Du,uro—(c: syl

IR*;
..‘n-m «©, .ncymC. a<ye
Oy i e, bt o

Matrix mecallopeoteinases (MMPs) ace 3 family of pro-
tetes (ntymes) ivnlvd i e depradeion o remodel
ing of conoective tissues. Excessive degrdation
cellular mastn by MMPs is implicated in the

scceptable salts, solvates, hydmﬂ‘
o prodrgs thereof.

Zis (CoamtlkYIFCIOR’, €, 1-alkyl,

-0—(C, D), (C, salhyl}
(€ sl SO, il (Coalkol-
s, (Coa-MRYI-NIC, o alkylly, (CoalkyIN{D{OH).
MR e
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This iavention slso eocompasses compouns of formala
b

izpa”“ v?*“ |

r {m)— CHy—, —CH, cm)— 2t 80,
., NER,, NO,, CH,,

b Ev"]k!“'m)(clqi“‘ll) & i -
ilas C,aalioph, (Conalip)-OH, (C.wdlol»
TS0, sy (s
AR, (Co galIRNC yallol, (G stV 10
0D, (o) dmonsrid, of (s akoTy

NSO,IC, aliyl): &
W s Cy gycloaliod, (C, 4 .mmc.‘nmmn (e
HC el FRRy - CorsilH iR Ry,

-NR Ry
Ry and R indepenenily € -l Syl o €
alkylp<ycloatiy .
R‘hc”amyl NR'R, OH, or O—(C, yalky]
* and 'R iy b Gl ot
xc. x-c‘)\lmlicyl).ﬂﬂ.

([;,_.d\lyi)n(c,dq(lwlkyh), aminn-
w

Lalyl,
IC‘ .-llk)/l)- pheayl, benzyl, o
» a0d Ry are coch yH.C..mucnv
um}(\:;.m)mﬁm pheayl, beazyl. anyl,
ke gibar vih e o cocoecind e
0 7 membere birocysloalky] o hetcroaryl rin
Ry s Cia lﬂﬁyl lC;A'-Eﬁbl) "7’- (Q«"lk!])'(rﬂ <y 8
‘cloaliylh, (C,.
and rmnlly ue n)u. bt
P, e, of e
is (Cu llkr 1)-50,C, 4+ 44
c‘n-lll@l)‘q IR, € aiyl,
(€ aliovl)-

13

Tn:.‘w?( & i

Ia anotier embodimens, W is not

o

7

Sy

I ancther embodiment, this invention encompasses som-
pounds of formula (1i1).

L
CS-Cr
" 2

wherein

R, Ry and R, e iodepdenty Il o Cyyaliyl,with e
‘proviso that ai least e oF R, K, and Ry is not 1;

and phamaccatically accepsble sahs, solvaics, hydrates,

stereoisomers, clatanes, o prodrgs thereof.

; wil copst 1o ol L ;i H

one el

and Ry 0 R, are both

T andtber caobodinnent. vmhnpnl\nl’amulllll.ﬁ‘.x,
‘metbyl

mediod of modulaing (e, inhibiting) the producrion or
Tenag e leels of PIEY in & vl or s e
cell comprising sdminjsteriog 1o said pammal an effecive
‘amount of a compound of tbe iaveation (¢-g., compounds of
formda L, llor un

b T AN 4 o o T
leveli of, TNE-G in & imammal of & mammalian cell com-

effective amount of a compound of the inveation.
the

methoxd of modulaiing, the peodusiion of, or inbibiting or
Jowering, the Jevels.of, MMP & & mummal or » mammalian
cell compising administering 1 said mammal of mamma-

of the inv

Other embodimen; encompass metiods
of usaling. preventing and masaging various disease of
heriar meliah b i ol s e
rc&s) dmden ub!hd)whwc :ydmu (MDS:

s
macular degenerstion (MD) and related syndromes, myela-
proliferative discascs (MPD) and related syndmmes; and
‘asbestopreluied diseases and disorders.
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Pharmaceutical compositions, modes of admisisuation,
formulatices, and mecbods of using the sbove compocads
alon of {n combindtion are described in more detail below.
3.1 Abbeeviations and Definitions
The abbreviations used herein ane conventional, ualess
otterwise definod

ifid disease oe disorder, which inbibits or reduces the
tevetiy of {om dimsi G ditrder,
and u

otherwise indicated, the terms
mm-r. “managing” and “mana gement” encompass pre-

P o bt sy il o e iz

or lengtbening the time that & paticat who bas

(i o Uit

The termus encompass modulating the thiesbold, develop-
o

5

8
also mesnt 1 inchde those derivatives of alky| defised ia
moce detail below as “eteroalkyl,” “cycloaliyi™ and
m“mm'uhk-"bymr«umncmh
ical deriv

substituent means a wdtnman
e plifad by CHLCH,CHLCH, ically,
group will bave from 1 10 24 carbon atoms, via ooe

pers b 10x e vt st g prvere
Alower

: mmwu.&,wmm, Ravieg
S or e cbon

The term “heteroalkyl,” by itself or in combination with
anotber lem, means, Ualess otberwise atcd, 2 sable
oc branchesd. chain, acyclic or cyelic bydrocarbon
radial, o combiatons e, couining of e kel
mber of earboa atoms and frocn oot three beicroaioms
kel 1 aroup susising oF O, N, S and 5y and
wherein the nitrogen and sulfur atoms = optioaally be

axidired 20d the nirogen beteroaiom may opsionally be
quiternized The hetersatom(s) O, nuﬂsnyu;l«un
any iatesior The

. o1 chany

the way that a paticn responds to the disease or disorder.

The term w!unmuanymmmumurmmmm
amount of the compound being, admiaistered suficiet

cut development of or alleviate t0 soche €xteas o0e or

eated a5 well as 1o alleviate or eradicaie the cause of the
disease pself »
o 1o Ml im0 € coodition or

cesponsive

“mediatd by FEA inbibitio” or “meciated by
ion f POES e 1o s cokliton o s that
responds favorably 10 modulation of PDEA activity. Faver.
able responses fo POES modulation oclede alleviation or

M;murmd.mu. wﬁldmlmm
clinical

deseribed in more detsil below as “betersalkyleoe” and
“heterocycloaliyl.” The term 'hdam]\qlmx" by itself or
a3 part of another substituent means a divalem radical
derived from beteraalkyl, nnmp[mw{u,rcn._
—CH,—S—CHl,

or betemalkylene groups, et e
occugy cither of both of the chain termiai. For alkylene and

vt rohios o Aot A VY bt
tilly responsive t PDES il PI}Elvrupnnnv(

BOupt, 00 ociemation of the linking
mmwmwrmmm;,-wﬁr
unless

be assaciaied

2l o v e ol OB s taap-
;-D}Mms PDE unetional actvity might arise 3 the reslt

atherwise stated, Cyclic versions of “allyl and "hei-
Sl reepeivcy, T, et “eycloalyl” 1ni

n cells which

a
mel decreasnd PDE4 expression (leading 10, £, lipid
and metabol

uﬁmmmmm,mm
expression. epomive condiion or diee
s PO bt ot o
“The team "aly L by eel x 28 st of st submies-
ot s, s sthsevis e  stragh or branchod

thereol, which may be flly saturated, mons- o palyunsati-
an incluse div aad mulli-valeat radicals, baving

the number of carbon atoms devigrated (e g , G, mesns

o0e 10 ten carhons, or not presea, i, C, meaa the.

s ailyl oup s

£roups ME vinyl, 2-propenyl, erotyl, 2- 1
2-(\:.L.:n,u 2 d-pentadieny! sl
oyl 1- and J-propyayl,
and isomers. The term “aligl”

anached 1o the remainder of the molecule. Examples of
eycloaliyl include cyclopropyl, cyciobunyl, cyclopeatyl,
yelobexyl, Jmlvbrsruyt eyck L

.na the like. Examples of eterocycloaliyl include 14(1.2,

sy topmiiy, Lpipectoph 2l Sy
n«:uys. ‘amantoliny, Smerbolin, fevaty dofing 2
tetrabytro

w-kyd:uhim—!-yL I-piperazioyt, z»,‘wms.mm.'
n.m"hh or “halogea,” by theamselves or as part
.

stituied with halogen stoms which can be the e or
differeat, ina number rnging from ove 1o 2ar's 1), where of
i the ol usbe of carkos soms o the alky roup For
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a0 the fike. Thas, the term “haloaliy!™ inchudes moooba-

mllllftmnmn(l:nnlhllmnlmwhﬂ-m’hm
total pumber of carbon aioms in the alio] grou

B e s e uluud.llkylnhm
tuted with (2a'+1) halogen atoms, where av i the total
ousber of carbon atoms in the alky! group Fn(tmlt the
term “perhalofC, L, alkyl” includes
ichlomoethy. 12,144 eso2-beomo-3-<hiorothyl, ao 10
the like.

The term "aryl.” employed aloos
i R T SR, Sy
el e ettt iy
ba wabngleing o mlipl ings (0 (\Hp o thme fings) which 13
are fused together The rings my each
koo sasdy e iy S o,
and 5, wherein the nitrogen and sulfur atoms are eptioaally

Ja coatiomion widy

limiting cxamples of syl groups nclode pheayl, L-0apbih
24 MP“’T‘ ”l"PbmyL 1 le'vm‘ 2-pymolyl, 3-pymolyl 1
Spmackyl, 2yl ey, yyruluyl do s

asoiyl, &-osazolyl, 2-phanyl-d-oxazoly,

s

Y

10
includiag baloalkyl (e.2., —CF, asd —CH,CF,) aad acyl
{eg, —C(OXH, —COICF,. ~COKHOTH, sod e
Snmllnry substituears for the ary| groups. are varied and
can ecied from: helogen, —OR', —OC(ONR,

"o, o
..m-qu: K, NRGONRTR |14:mlm
—NRCNH=NH,  —NH—C(NH,)=

445;:- —S(0),R', —S(OLNRR", —N,. —CH|
MC.QFWH&M .HMuumbu
ranging o zero 0 the total number of open valcoces oo
the s g e s whort ek, B s R
independen ted from hydrogen, (C,-Conlkyl and
Doyl bttt gl (umuhuml«hryi)—(c -C.}
aliyl and (unsubstinuied anyljony-(C,-C 1

N e i 5 i Suaniac

e oxygen
eots, the

e further encompasses silicon (51)
The term “pharmaceatically ble salf” inciudes
salts which are prepased with rebaively nootoie ackds or

compounds descr When compounds
present invention contain relatively acidie functionalities,

Joob of bick compriods, Wit & ullcle ot
, cither et of in @ suitable inert solveas.

L mlud-nwunm cakium,
¥ amia, sal

i ki, Wik compoaad ot
prescat invention conuain relutively basic functimnalities,
acid addition salts can be obtained by contactiag the newtral
form of wuch compounds with a sufficient amouat of the
desied acil, eitér meat ot ia 0 uiable iner solvent

3
include those derived from inorganic acids such as hydro-

Gvely poatoxke organic acids such as acetic, propionic,
isobutyric, ovalk, maleic, maboric, bewasic, sucsia,
shele, fumic, madele, chtlle, beasaenilose,

5

—CONH, = L F=NE
Pt SO —S(O) R, 4(0),“ KON

tanaric,
Alsoincluded m o saks nrm.mm
salts of galactunaric
acids, See, u.m:«-l(lv”un.—..sa 6671-19,
o

boch basic and acidic functiocalitier that allow e com

P Neutral formms of some compnds may be regenerated by
P rkphcbpsppir oy coemnd
parsat compernd i the comvenional manaer. The parest

froe s vari o

i the ol e of o s a ch il
where R, R” and R™ each independently refer 1o w.m
sl i S le
lkony e utkony gmepe,or 3yH(C,-Couly! pps

P

cerain pial pmpm»ﬂ. B4 solubility in palat sal-

S e ol W e S s Al B
ataxbed wih the Bisogen v 0 form 5 G- ot e

the group consisting of N, 01 and . For example, —NIR'
ipchules 1-pymol -dmyt and 4-morpholinyl, From the sbove
discussicn of substitucats, ooc of skill in the art will under-
stand that the term “alkyl™ inchodes substituted alioy! grovps

‘hydeated form:

‘unsalvated fomms. Certain compounds of the iaveation iy
exist i muliple crysialine or amorplous forms. [a geacral,
all physical forms are equivaleat for the uses contemplated
nveation, and are encompassed by the

ion,
Certain_compounds of the prescnt investion posiess
asymmeuic carbon stoms (opieal of siero-cesien) of



US 7,034,052 B2

double bonds; the moemates, enantiomers, qumwun.
peometnc isomers and mixture thereof are all intended 15
be encompassed by tis invectios.

Compounds of the iavention may alsd contaia ussatinal
proposticas of stoesic isotopes st cae or more of the aioms.
that constinste such compounds. For e S s

pnlmdhmybendhhhld-imnd—m such
mhmm-( 'H), fodine-125 (“'n-mm 1
( thed compounds are useful a1 thenpeutic

m*& therapeutic ageets, research reagents,
sy Tegents, and Ggnonic gcat, €, i w0

the present iavention, whetber madioactive of Bty ace
intendod 6o be encornpassed within the scope of e pecsent
invention

4 DETAILED DESCRIPTION OF THE
INVENTION

400 st elted dscacs o dikorders, Compounds i
be used w treat, prevent or manage
prllpocicty bgravatcd by excessive, insulficicot of
gl v of PDEA, TNF.0 mlr MOUP
©ne cmbodiiment of the invention encompasses com-
‘pounds of formula (1)

z

wherein:
Yis AL(EI)—, —CHy—, —CH,C(O)— of —S0;;

L i g

ki)
TR, o 0 T NS
(QA;mynmmwmu o CEROLC, bl
 and R ludlp'nrlnlly

Cpalkyl, cycloaliol,
(c.; 5 2ycon
R, NR'R, oﬂ.mo—«:,,ml.
Rl
R

otk €, o<ycloaliy]

o, Gereol,
exbodtiment, 7 i (Cy -alky-COIR, C, -y,
(C.,. lIkyl}DH. {Cye IJM)‘O—(CHMHF alkyly

»
Y is —C(0)—, —CHy

s

ln asother embodiment,
. A, (CoallyhON. (€,

—on, ©
R' G,y .in:yL Im{c, . ll.kyl) [ .uq-n-(c, e
‘Phenyl, ezl or

12

SOLC, coatiyll, (Co-alkyl}SOLC, c-alkyl), (Coraliy).

N, (CoalyDRC, iyl (G abyHNGHXOH).
or CHNS0,—(C, s-aliyl).

This igvention also encompasses. compounds of formuls

an:
A 4
. i n A
'
!
ad z

= T
is halogen, CN, NR,R,, NO,, (,'H,.urci'p :
72 (L_-nqnm (Gt Gl (G
kool €. ol

G

\C;_
1Lo.rl|hl}NkCuilh¢ (C.u'kﬂ
mmm Coratiyh mnpyﬁdme. of (Copealkyl)-
NSO,(C, araliyl);
W is € yepeloalicp, {C, -alkylHCy f!“"h'k (C‘u
alkyl}{C, geycloalicyl)} NR, R,
(wlxnm.%c,,.x,\»m
e indepndenty C, yaliyt yckaliyt o (€
e et
n' isC, q]t;l NR'R, OH, or O—(C, yaliy 1),

wheris:

ely
(c,,qzb-nqn OH, or OC(OR
is €, galkyl, cﬁ.aw»(cuq:mn(yu. amina-
:c, ,auou phenyl, benzyl, or
0 Ry e cch mependenty | rLC..-lryuc‘,
aumxc,.qchnvu shem, b, 4
aiea iegecher wich

to 7 membered mhwwmmlm&
B s G Ml (ool (CoualytHC, oy
cloaligl), (Coalkyl)-heserveye
and pharmaceutxally acceptable m solvaics, hydrates,
o, daivaes, & pedics el
B (CoutlghS m,(cH
alkyl)-CONR,
7 VAIATO, (a1 caboh. (o]
atlkyl),  (CoralkylFNH,  (CoralkylFN(C, 4
1512.. (:‘..«llwlwmxou). o (Coyaliyl) NSO,
(
In apodher embodimeat, W is:

agag
esdeg,
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ok g s
ot dy

In amother embodimera, W is not

O %

»

3
oo =

L i

o

o

r—
R Ry 208 B, e ey £ o G call, with e
15 proviso that 2 least one of R,, R, and R, is po
1 pharmscescaly cseputle ki, s, by,
wereoisomen, , o prodrugs thereof.
|.mmm.¢nwmmu.m Roist
= and R; asd R, are both methy
T another embosdimeas, wnﬂnn-prdmfmmnhlll BB,
and R, are mehyl
Exaimplesa investion include, busare

ta another ecbodimnect,
pounds of formaia (11l

o0t limited 1, o o T T o

TABLE |

- e By
eyt lamin 1
fiononmewrir i
. sy prpleatnint
i by

(1B piprpuamamnyti
i (2]1-cony-4 eony.
sheay ) e propa |1

—y w3 e w4
Wl amte

o— (1R Crelepmpasecabonys
i (110 ey 4 ety
ey Mepym
) o S
9 b 431 i
—on
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TABLE |-contisued

3

B

[Ty ———
i (1) tdony ey
pham-)

ez pmea g
T TR
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{197T); Eliel, . L., Sicreoxhermistry of Carbon Compaunds

Campouads of e invertion génsrally exist in solid form
s0d can be methods

L
NY, 192), and Wilen, S, i, Tobles uf

alionting high-purity erystals, peeferably, in greater than
9% purity, meore peeferably, in greater than $¥% pority. A

Rerolving Agents and Optical Resoiutions p. 363 (E. L.
Elicl, Ed., Usiv. of Note Dame Press, Notre Dame, Ind

ict raoge is of of purity. ~ 1972}
Thus, preferred compounds of the inveation bave a melting  Compounds of the isvention cas sostain vae of more
point within » range of 3° C. o 4° €., more preferably,  chirsl cesters andior dauble bonds and, therefore, exist as
withia a range of 2° €. sterevisomers and geometirc isomers. Chemical siructures
53 40 porsions of chemical structures depictad herein tat &
hira] centers, And €an exist s racessic mintures of entnt. | PoX iadicate sereocbemisry cocompass all of their eoxti-
omers of mixtures of ; ‘omers and pu

passes the use of stereomerically pure foems of such com.
pourds, 35 well i the use of mistures of those forms. For
evamgle, i of

foreas sterevisomenis mix
As used herein, mdunknﬂh:mmmmnuﬂ.mtm

the caantiomens of  particular composds of the faveation
may be used ia rethds and compositions of the iavention
These isomen may be mymmetsically syathosized or

® X mixtures as
well lly enriched minsores (e z S=3070,

8 exatiomenscally
3865, 40160, 4355, 55143, 60440, 6535 and 7030).
hmmumﬂmknmmmm the tem
pure

el ol ayens Sec, €, Jocgues, L o o, Emim-
1 and Resoiurions

mserscience,
umvo«mmwn.sn Al Teraiesbon D272

"

" means
ool saweimtsgn A syl
ol i For exagle, &
s stereomesically o ly pore
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1)
ben the compocad contains B0, 0%, ox 93% or moreof

28
thiophathalidyl eiens), lower akoxyacylonyalkyl esierns

i
sterevisomer. In certin cases, 4 compound of the inveation
i comstre cpdally active or srmomrcliyfexasi

(such =
exty] and isopropoxycarbonyloxyetiyl esiems), alkoxyaliyl
ot e, 1 eyt il e

ly 3
msmmwmmuamlcmwhwm

pousd is about 8% -( iomenc excess) oe greakr,

cien). Examples of biokyde
I-A-lmhdf.bwlmmhmldm.hmllhlnﬁ:_
~wion xid mmides, alkowyacyl aemides, and alkylamic

preferably, eg: e than 90% e et

particulr chiral cemer, 82 more preleraby 9544 ec with

Fespect t & particular chiral center. Thus, the invention

enantiomerically pure, enantiomerically

e ‘204 pcemic mittures of mmyoundsv!i‘nmbl
or

tomerically R -umwu(-wuwmalbmmnmm,
subsaatially free of its
seompble”wh s, Bydnln i, e

g8 embodimeat, the invention als eacompass

20 coxmiomensally § iotne of & sompovea of foerela I,

1l or I, subsastally free of it R iscuner, or a pharmisces.

tically acceptable sal, solvate, hydate, clathrate, or provdrg
L

»

encompasses peodrugs of
encompassed by Fommulie I If sod 11l As saod
g tes coper b e term “prodrog”
means 8 derivative of a compound 1t can byckolyze,
axidice, or otberise react under biological condiions (i

v o i vivo) 10 provide ths compoun. Exaples of
ol o bt e i My g of

compounds of the ivention thit comprice bioby
moietics such as biohydrlyzable amides, binbydrolyzabie
evien, biohylrlyzable carbumaies, biohydrolyzatle ca
boates, b wreides, and

w

ides. Exaciples of bi ar
bacaaies iachude, but are ot umited 0, lowe? alkylamioes,

mm.aurmmmm are defined bereia by
their chemical structures and/or chemical pames. Where &
compound is referred to by both a chemical structure asd &
al name, and the chemical structure aod chemical
e ofli the chemical e i b oo e

T laveion provices eutical comporitions.
omprsiog 3 Gerspeeicaly effcive o 1 pophylaciealy
effective amotat of nac oc

and ph:mwd)y scccpiuble ety

a0 excipient, ﬁhﬂu.mlmﬂuw The term “thera-
peutically efective AMOUE™ theans the amouat of 3 com.
pound of the invention that will elicit the biological or
medical response in 3 mammal that is being that s being
weated by the veterinarian o clinicias. The term “peophy-

1t il prevat oo bt i o¢ misgate
affiction of a mammal with 2 medical comdition that
“eterinanian of cliaician (s trylag 1o prevent, ishibil, or

In another embodiment, the inveation eacompasscs
e ki, PUEA = ko] o
steriog 1o sakd mammal an
of the invention

In another embodiment, the invention excompasses &
method of modulating e umﬁxlmwhﬂmﬂ'm levels
of TNF-a in a mammal cox o said
e an eecins amoucs ot of 3 Sompound of the frven:

lum aoocier embodiment he vesiios encompaiet 3

es, ¥ ;
phosphate analogues. Other examples of prostrugs include
derivatives of compounds of the favention that comprise

s s b i i,
“biokydmiyzable amide,” “biohydmlyzable estcr,” “bioky-
drolyzable casbamate,” “biohydrolyzable carbogate,” “bio-

P e o g e
of the iavention

I yet another cmbodimedt, the invesiion eocompasses a
method of ueating undesired angiogenesis in 8 mammal
compritng adminiseriog 1o said umal aa efiecive

v:ﬂhw!mnun--llkm—mmh-t
A scparaiec embodiment of the iaveation
s of st prevesios s mosgicy My\-bdy-

.paummm.ssrurammmwm
menta i

meanan
nmgsuamz_mn, ureide, or phosphate,

of 2 compound of the invention, or a

o o el iy of e SO oo et
epon that <o i

acyloxyalkyl esters (such as scewomylmethyl, acctosyethyl,
Aalsccutboeylapney, praioylorymetl, md ooy
Toxyethy) esters), lactony] esters (such as phehalaty] and

w©

solvate, ydeate,

o fng from
inefestive blood eell production. The Merck Manal 953
(17th ed. 1999) and List et at 1990, J. Clin. Oncol, 8:1424.

Apotber separate embodimest of the ievention encom.
asscs mcthodds of treating. proventiog aod mansging Macu-
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29

30

lar Degencation (MD), wa

a therapeuially or peophy ctically effective amount of 3
of tbe ivention, or a acoepts

et of westing, preveciing and masgiag, cancer in 3
camprising admiaistering o 3 mammal (0 need

compon
i s savate s, Hereopomer e, < pro-
MDD refers (0 aa eye disease thal desiroys
eatral vision by darmaging the macula

A fptien it o e ek advinn
mcibods o preveatiog and mansging Myclopeolif-
erive Dreae (NP0} w3 omprenes Bensiieniao s

5 the invention and another

19 of the uvalm- The coupoiads of te menuo- are

» thrspsically o proghyactialy efecive st of 1
compound of the invention, or 4 phamaceutis ny

1 M efrs 1o grous of disonders chrate-
by ool b of o bt s el
Sce e, Current Medical Disguonis & Treatment, pp, 499
O7h o, Tiemey et al. e, Appleton & Lange, 1998).

The iavention also encompasses, 2

ion o manay
therspeuically or prophylactically effective amouce of 3
faveation, of  p ically accepe-

i

s
therapy direcied a1 uum 9 wvuiding ' rvwpiom. of
comple regional pain synisess in he pai

ool oot m:budnnml. this inveation (nr.ﬂmpdn: .

metod of westing, preventiog aod managiog a Central

Nervous Symiem (CNS) o, whieh comprses o=
isiering 10 & patient in peed of such treatment, prevention

mmpnm-.-.mym Hopyiaalaly eheivg

the iavention, or a phannaceuti-

e -w;ms;e m mvm bydrare, stereoismmer, clath-

= hiéh compeises: ©
108 pateat in peed of such ek, pevrson o e
efiective

sy 3

capecially &

oot limited 1, m.hnur conditions, such as, ﬂzrmwnxd
anthitis, a0d osecartrits i spoady litis; psoria

sis; post ischemic perfusion injury; iaflammatory fra]
e: nd chavak nfazsory pulawsacy diesse

methods of eating, ym-muaua macagiog iaflummatory

‘cadotonin me
Yo sepiic shock, actte viral exyocanttis, cardia: allograft rejec-
ion, and myvcantial infirction.
10 an addirions] embodiment, the fnvcaion eacompasies
methods of eating, prevecting &ad mAnSFing oSCOPOrOSIS

b imbon] compiing il i sicnznta

1 therpeutaly elesive s of o compoud of e

treat, prevens o mansge diseas
Floing bt Exa i HIV, I bepacis, sl respiratory

[ 3 compound of (he iaveatioe, oc 3 pharmaceuti-

S seepane i vy yeeate, stereoisomer, clih-

eace, o prodrug thereol. Asbestos-related disease or disorder

sefers 10 a disease or disonter caused by an exponure to
asbestos.

o sill anotber embodiment, the avention cocompasses

methods of eaing, prevestiog 20d maoaging eancer ia &

A o A

‘peutically effoctivo amount of 3 compoud of e invention.

dercaat
hock, Rpu!unhun I!awdyum;e ek i
yodronte, post ischermic

spoadylitis, Croba's discase, vlcecative colitis, inflamma-

50 rematosus, ENL in leprosy, radiation damage, cancer,
asthina, o byperonic alveotar iajury fa a mamamal compris-

; for
o tumors. Spocifc exampes of cansert treaable, pre-
ventable o manageable by compounds of the inveniion
inchude, but are pot limited to: cancers of the skin, such as
melanoma; Iymph bode, beeast; cervix; tmenus; gasroinlcs-
tinal wact; Fong: ovary, proviate; oolon; recturm; mouth;

amount of a compound of the iaveaion.
o ek ot exbodicoet o e ba i

51 methods of treating, proveatiog sod managing malaria,
% It

Ing (i I in & i compiiog mmm.nnn; ©
said mammal 3 terapeutically ¢Tective amount of & com-

brain: head and neck thrat; tevies; kidoey, s.bose;  pound of the laventiod.
1l e i vt el purtge oS AIDG- I Bl i ey bt i Lavtion e
are panicularly wseful for « managing s having more
fomdiriith g octers of o bood 404 s o o s et sl by = compout of
oo, 100k s gl o dod acdte wad  ‘averie
e abovia tis the s

chruaic I s, for cxample, mycloge
S =

or managing exher primary or metastatic w

- Mkmundu!&uum.ﬂﬂmlimumﬂ

that is, the maimisial s actually suflesing from & medical
coadition. or ai risk of & medical condition for which a
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3
compound of e iivelion ot ruvide i, peves-

s
1 a funher embodimet, the inveation encompasses &

meihod of modulating the production, preferably inibiting.

oy s Mg P it
In a furber embodiment, m.-mm,.n-.

of ThF.q in 8 mammalisn cell v tseoe compriing oo~

tacting an effoctive amouct of  compound of G ivention
w

with 52i4 mammalian cell or tissue.

response veterinasia, physician,
w:mhmhmmm-nunub-sn

:nmolnausm; -
e pasd ot ot i S e v ki
(o écald Gy o camphes i e et 19

known ia genenl for the preparstion of imides and 2.3
Howeves, the pr

compounds, as discusse below in freater detsil
An Nealkoryeatonylimide and an aioe thes are
allowed 10 react i the presence of # base such as scdium

carboate of sodium Yicarbonate subruastially as
by Shealy o al, Chem. & lad, (1965) 1030-1031) and
al. ). Fham. Sci. 37, 757 76 (1358 pid
Ahermatively, a cyclic acid anhydiride

be reacied with an appropriaie amite to form an. imide.
Formaticn of a cyelic imide also can be accomplished by

i an appeopriately substituted dicar-

sy i

32
~continved
—x
x
x i L
n
x
"© X 2z
x
x
b
e
%
o=,
N .
» =
e
2
2
» x
x P X
x.
s x 2
x
BUS. P No.
4 smsyumsmm ‘Publication No. WO 01/34606
are incorpuraed berein in there emtireties by

%

Flamaceutical Compositions
4 This iovestion provides pharmacestical somposions.

bony lic acid mooamide i

Abo, 2
esier can th a8 appeoprizie amine 1 form 3
23-dibydeo-1 H-isoiadolioone 35 shown below

x

excipient
oe diltent 2l oce or more compounds of the present

inveotion.
One embodiment provides the sl
59 bioed with a pharmaceutically acoepiable excipient such 23
saline, mediylkellulose solusions,
s
compositions may be administered
with et caries, dilueat, etc., and such admin-
55 istration may be provided in single oc multiple Gosages
are sierle, part whea used for
pacecteral . However, oral uait desage forms oed
Dot be sterle. Useful camiers solatle and
water_insoluble fatry inverse

solids, acids, micelles,

10, micells, iposames sod semiaoid o fiuid modin ioch-

£

ummmaxmmqummw,mmmm

sumed, mined, bigh shear mixed, beated, ground, milled,

aemsatized. pllvm-ﬂ,]yopmllmi et 1 form phamma:
25 ceuticlly sccepiible eozposicons

For preparing pharmacewtical compositions from the

compoints of he pevsen siveaton, pharmacedncally

US 7,034,052 B2

n
accepable carriers ca be either solid or liquid. Solid form

The pharmaceutical compositions and methods of the

meaabolic disorders, canfiovascular diseases, inflzmmatory

<ondiions o peoplastic discases and patholo pies associated

wm-m, (o8 bl seiopaty o s et Ln
lude

moously therein, a3 by stiming. The molica bomogeoeous

Mmmwudmwmmwmuum

tering
the invention include, but are not limited o, diseaze of skin
aod vessels, includiag, but oot limited

tiasues, Orgas,
- ot o dla inkte, bon o Dt bk, Heost.
2 eerva

eye, bead,
Kkidacy, fiver, WMMMMM&
pancreas, prosaie, fectum, siomach, stis, throat, and
uterus. Spexific cancers inchde, but are oct fimited. o,
sdvinced mlignsmcy, sayloidosi, nesrcblarwaa, mesia

blasiocna mtiforras, ghoblasioma, beain siem plioma, ww
prognosis -n.pu ‘brain vamor, malignant glioma, recur-
reot aaligrut ghoma, aasplastc astrocytocsa, maplastic

1 cool, aad thereby B wlidify.
Liquid form preparsioasInehde slitions. saspenaios,
example,

mhmwmm.amm-.u

tioa.

ioiing e cive componest i walrsod g st
able eolorants, Ao, sabil
b B i e

ive compoost in

Also iacluded are solid form are
intended 10 be converted, sbonly before we, 1o liquid form.
preparstions for onl admisisuat liguid forms
fochude sol , and . These pecys
ratios gy ia addition active compoosal,

sontia, 10 the
orants, favoes, subilizen, bufers, aetificial a0d paal g
wwerteners, dispersants,thickeners, solabili ing agents, ad

The ptuacenlial pévaraiia s ol n i k-
a5¢ form. In such form the preparation is subdivi

apac
rai e pnkogs cosrog e yaiter i m.
ration, such as pach les, and

vialy or ampoules Alw. the wnit dwuu form can br a

caprule, wblet, cachet, o lozenge tielf, or it can be
sppropriate pumber of acy of these in packaged form.
The quactity o

preferably 10 mg
application and the potency of the active omposent. The 3 drome
conponition cac, if desired, als contain other compatible
therapeutic ageots

i of the imvention. are atso useful o treat,
prevent of manage hean discase, sich &y congestive beart
failure, cardiocayopatky, edema, cadooxin-me-

plss
rejection, and myocantial iafarction.
- )

prevent or mansge viral genetic, infammatory, allersie, an

autoimmune diseases. For example, the compounds are

useful 10 weat, prevent of manage diseases inchuding, but ot

limited to, HIV, bepatitis; adult respiratory distress syne
drome, bos ton diseases; chroaic whm't pul-

mmnary disease, chronx pulmoaary i

dermatitis, cystic fibrosis; septic shock; sepsis; arhnx-:
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36

! tisch
reperfsion Injury; meningitis; psoriasis, fibrotic disase;
cachexia; graft rejection; aunc-immune disease; hewnatord

——
cstevashuiis, osteoporenis, Purkinscn's Disese,

postischemic
Lo bt Levlacsiend
eacheria, praftrejection, chexemxoid spoody i, osteoporo-

vis, Parkinsca’s Disease, Crobn's disease, cerative coieis,

e, multiple iclerosis; ¥ umnw enbrenans;
ENL in leprosy, radision cemages awtama; and Byperese
alvelar injery

The compounds of the invention are also useful for
irating, preventin or macaging bacerial ifectionsiclid:

:
oppomnistc infections resulting from I

s of reing, mging o prventing et s v
ders associared with, or characterizad by, undesired magio-
encsis, which comprise administering tw 1 patient in peed
of such treaunent, management or prevention 3 therapeuti-

the invetion, or  pharaacevtically acceptable sab, solvate,
hydrate, serecisomer, Hxhllh or prodrug thereol.
Examples of diseas disorders n..mm -\u\ or

hmwdumﬂlmmmd»a-s. i
viral diseases, genetic

diseases, retina neovascular diseases, and rubeosis (neovas-
cularization of the anghe), which are modiated by undesired
¢ wncvetrolled aapogenesis

Orher cxamples include, but are nos limited w, diabetic
retinopathy, retinopathy n{pumllunly‘ comeal graft rejec-
tion, beovasalar plavcoma, setrolenta] fbroplasit, peolif
pos s i i L
demic uoctivitis, stopic keratts, supero limbic
Keratitis, pvtry\;hlm umum sicen, sjogrens, aene rosaces,

S e, Hu.- .m,uu nfecticn, Herpes zoster infec-
focioe, Fipils s Mot e

in
karu margisal degencrati

imatoid arthritis lyﬂemh- I|| tra
‘l\-‘&rﬂ sarcoidosis, scleritis, Skﬂn 's Johnson discase,
periphigod rafal kerstocoany, tarcoid,

"

¥

diseases, allengis , bacierial 23
diseases, ovular noovascular diseases, choridal peovasculit

»

"

i mpﬂm et e T o

ting. preveating o dated sy
et e bk o Bt refctony e (RAN
RA with ringed siderublasts masx, RAwith excess bl
{RAEB), RAEB. is tnnsfomtion (RAEBT), chunic

anemis, throembocylopenia, peutropenia, cytopesias, bicy.
opei (v defieat el et sd pneytopenia (e
incs),

mmnummmm.m-‘mm

by one or more of the following: fuis, Whether spostiacots
or evoked, ins uding allodymia (paiafil resposse t0a sz

respanee 10 @ stimulus that is usially only mildly paiaful);
Pz hat ¢ dipecportionnde 1o e ocitig event (€5, years
oot

limited 10 a single peripheral nerve distributer e e
sl dyseegilaion (., aderm, Alteraion I bloo fow
and ) amociagh i sk 5 g
ok 2 el o shcommalies = cuateos e
ation). Unless otherwise indicaied, e terms ~comp
regional pain syndsocie,” "CRPS” and "CRPS and m]‘lui

o

le cell anemis,
disease,

fary; type
, i ndition ki causalgis, which

chronic vitits, Lyme's disease, Eales disease, Bechet's
. presumed

mary
. wnmgdmkm
cmia, toxic sbock syndrome, ostecarthi

oczurs afler nerve injury; acute siage (usally bypenthermic
phase of 2-3 mocthu), dmwxm,un(mv

tor instabilty for several montha), atrophic phase (usally
ot ey wits aophe St e ool

dyszophy; reflex dystrophy; sympathetic maistsiaed paic
3o syodrome; Sudeck atrophy of bove; algoneudystrophy;

ral neunlyia; post berpetic neuralgia; cancer related pain;

m...u,.,h.
cation, o b

induced Goromi, S i and stber painfll peuropathie conditions,
stroke, circulatory shock, periodoatits, giagivias, macro- 33 €8, dabetic beuropadhy, lectic neuropaty, or painful peve
‘eytic anemia, refractory anemia, irone, and veteri-

5q.syndeccne,
nary disorder caused by feline immunodeficiency virus,
equine infectious ancmia virs, anthritis visas
\‘!nll hiﬂn vmn or leati vins

sention,

v “
& i congestive heart failure, s-nnm,,p.mm

ccoa, endotoxia-mediated septic sbock, acute
vinl myocandis, cardiac allografl mjection, myocantial
-lu-nnn, HIV, bepatiis, adlt. eapicaoey dn‘\wm o

vincristine, velcade and thalidomide.
The compounds of the nveaton ae et for tresiog,

of CRPS and relsed
Frnirores o m-..bnlml inited to, those referred fo as
CRPS type 1, CRPS type 11, roflex sympathetic
(RSD), reflex. necrova . reflex. dystrophy,
sympathetically maintsi sl
ek

syndrocse, “ystrophy, trngeminal peuralgia

nary discases, chrorie pulinonary iaflammatory dsease,
Gcrmatitia, cystic Gbrosia, septic shock, sepfis, endotoic

st berpeti ncualgi, canter reled paiey phacioes s
pain, fbromyalgh, chrogic fatigue syadrome, post-opera-
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tive pain, spinal cond injury paia, central post-stroke pai,
exdicalopathy, and other painful peurspathis conditions,
e, disbetic pearopathy
mw:.ln-'mmqm-hcwhlfw
oting. and managing MD aod relsied syne
it ok i o o s o atrupic (dry) MD,
exudatine (wet) MD, age-relaied maculopaihy (ARM), cho-
roida] peovascularisation (CNV

retical pigment

lium detsckment (PED), and awophy of reunal pigment
epithelium (RPE).

As used bercia, the fem macular degeacntion (MD)

encompasses all forms of macular degenerative diseases

entive discases are more common in eeréin age R

e, bust acc pot fimited 1o, Best’s disease oc
vitellform (most common ia patients uader about 7 years of
1) Srrdcs dum, jovelle macabar dyuroy ot
fundus favimaculsnus (most common i paticats between
St 5 0 sk 20 yeus o apeh Bt dncar, Sosy's
divesse, Doyne's disease o Boncycomb dystrophy (most
omimon in patients between abaut 30 and about 30 years of
age); and age-relaced macular degencration (most common
in patients of about 60 years of age or older)

Sympioms assscisied with MDD and relsied syndrocses
inchxde, but are oot limited 10, drusen rownded whitish-
yellowish spats in the findus, submacular disciform scar
pigane epitbe-

pigment epithelie,
from the chormid (the
blaod vessel-rch tisspe layer just beneath the reina), &
blary or distoried wrea of vision, a central hiind spot,

brage, a0d a thickening and docressed. permeabiliy of
Bruch’s merhrane.

Causes of MD inchude, bus are not lizited w0, geortic,
physical truma, diseases sch a5 diabetes, and iafectiod,
such as baciert infection (e g, leprosy and ENL in par-
teu’ The compovads of th fnvenon caa eiecively
teat, prevent or manige all types of MD and relsied
syodromes o symptoeas, regardlens of their

‘The compounds of the isveation are also useful for
trating. preveing of masaging all ypes of MPD and

t

»

s

a8
RY), pricary Seomsborrhania (°T) exych
1 ks (CML s gpogen yekd o
(\M 1)

Sympoms assocised with MPD include, but are pot
fced ol Gcdoms i, ot ek
r-u;u, night sweat, low-grade feve od pruritus,

s, bred viion, spemornegaly, . gt
h— s, iocreased blesding. aocais, sphenic infarction.
el

ageal varices, liver falure, spiaoy diires, sod o
oo, Laborsioe Cdings i wilk WP lclole,
Bt are o im0, choaa] expassio of & maltpotest
bematopojetic pmgenitor cell with the overpeodction of
or more of the formad elements of the blood (eg,
elevated md blood cell sount, slevated white blood cell
ousi, andor clevaied plaiclet count)., presence of Philadel-
phia chromosome or ber-abl geas, i

poikilocyiosis
on peripberal biood smear, leukoerythroblastic blood
pictuer, giant aboonal plaieleds, hypersellular bose mamow
with reicular or eollagen fibrosis, and marked lef-shified
scrics with a low percestage of promyelocytes and
Blasts
The compounds of e lavention are ako useful for
treating, preventing aod managing all tyves of CNS disor-
ders. 0N b

10, Parkinson discase; Altheimer discase, mild cognitive

impairment.  depression: ve memory,
Amyotroptic Latra Sclemoss (ALS); CNS sk, bypo-

e e hypopbonix:

monnionx: spoech; muscular eppdiy; maskod e,

dereased blinking; stooped posture; doseased am awing:
img; microgea

Afiaerity
g o« meging

e, the methocs f e nvertion e used 0 e prevest
acludiog, but oot

ies of MPD that can
knﬂdwwmndn(mnlqnﬂ b g

iamited 9, show exev iy of move-

include, but are
VEI (Pﬂ\r').mmry ﬂ:mmmhnma ®1), =hmu|: myel-
ogenous levkeria (CML), and agrogenic myeloid metspla:
sia (AMM).

As used bereia, the term “mycloproliferative disease;” of
NP e et i £ donds hars
IL-m-d by oosormor of e flkowin:clona expansin of

multipotest o with the over-

o ot Vo Tt s o e
blood (e 5, clevated red blood cell count, elevated white
:

2

5

conru] and finger dexierity, and other manifestations of
bradykiocsia, ich as, but pol limited 10, hypophonia and
moaoionc spoech. la another embodianeat, the methods of
the invention are used i reat, preveat or manage disorders
iy, g, It oot S e
resistance 1o passive movement, inter-

a0d dystoass. [a a specific embodiment, methads of the
favention are used 1o teat inflammation asscelated with

Parkiason or hscase. In yet another
Ebapn el sl

ber soilik-

s ecllapen ibmsis, pihys I:&;M\ed

‘mansged by the invea-
tion, including but not limited to, tremors of the face, jaw,

nyeloi series with 3 Jow percentage of
s hroenbosis,

scute leukeutia or cellular marmnw with impaired morphol- a5

oxy. The term pcloprolfemive (sca or -MPD,"
unless ctberwise noted, includes: polycyticmia ribra ver

the
medads of the iavearion are med to et prevent o

cxvombling prkosoian gt\L m-.mm\; shor wers. 3 P
dency 1o tum en blo, and festinating gait. In asother
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ecmbodiment of tbe invetion, poamotr symploms are
mnﬂ,mmmnrmwmmﬁmmﬂm
g, bt ol o b, s of ook,
e el sensation, sleey.
da:\-:lh.lndﬂqwnh: hmhuhndmxullh
hon, pecondary forms of are trested,
m—a wnymmu«km
nchading, but oot linited 1, drug indooed
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compounds of the iaveation locally 10 the area in nent of
schieve, for exaaphs, by ol

infusion during surgery, opical application. ojunc-

with 8 wound dressiog by
mewns of a eatbeter, by means of a suppository, or by meuss
of aa implact, said implant being of # poruus, aoa-porous,

palsy. disosders with primary o pd'nhp
cortcal busal ganglia wih
desentn bypkinctc aoeben, chores, Humiogion do-

and CNS traua.

wmpouds of the invention arc alsa usefol for
o disorder and relaicd symploms. Examples of ssbestus.
el disascsox disceder ochoce, bt ae o e i,

sion, benign pleural rﬂ\-hm, el phca, plus cal’
fication, difluse pleural thickening, round selectasis, and

sulation in lpoiomes, aicroparteles, microcapiules, cap-
24 o cximpl, et e irsionsof
ia 3 vesicle, &

liposome (see Langer, 950 et 391271555 T
ﬂ-l in Liposomes in Therapy of Infecrious Disease as

oer, Lopez-Rerestein and Fidier (eds.), Liss, New York,

m-;ss (1983); Loper-Beresiein, ibid, pp. M7-327,

mmmwmd ). In soother exaamle,the sompovids and

ned (see Langer, supra;
Blomed Eng 14 20 n-.d.nu al, 1980, Surgery 83507
Saudek et

Engl. J. Mrd 260, B asother
enmple, ,nr,mnc N s & (see Medical
led Release, L

CRC Pres. Bot Ratn, Pl (194; Comroied um.
Prduct Design and

Smolen a0 a:u(-m.wey,mymusm Ranger

Peppas, 1983, /. Macromol Sci_ Rev Mocromol Chem

R e i Loy <t s 1985, Stemes 378750, o

al, 1989, dam. Newrol. 28:351; Howard a1 al. 1989, 1

I“rv-uvw T1:108). mdsmw.,-mu-
ofee

the sysemnic dose {sce,

ayems
Tvien by Linges, 198, Seience SSASTI-1539) can be
used.

When administered as compouad of the
liveotin wil be Eomealaed A » sasle it ors
plumaceutically accepuable vehicle or carmicr s
T fn fos o et a1 e i
The e “sharmaeutcally ccepuble” mescsapproved by

regulatory agency of the Federal or a stae govemmeat o
listed in the U.S. Pharmacopei cr other geaeally recog-
ia for use i ls,

Ly i humans. The term ~vehicle” refers © 4 diluent,
b s m “vebicle”

o disorders ace ali. preferred canfidutes for provestive
repimeas.

g

Pharmacestical Formulations
Adisinbon of cubpleli of s LS s
systemic o foral. ln mont instances, administation W

(e,
isurtion inchde enteral rouscs, such as aral, buccal, subli.
e ol ol i, sch el

mnhml.l eral adiisration. Suitable
Pareoten) s nehads ejoion ia i peedle
etk ey ntavenou, ersmuseu, beu.
oo

ision s, wuch a1 iaravagis) 1l or gaui

-
s i -dmmhlm-dunlky L specific embedy-
adaminister

ments, it may be desirable 10 aoe or more

formulated for administracon 10 2 gazmal.

Such pharmaceutical vehicles can be liuids, such as water
2ad oils, inclunting thowe of petrolcarm, amimal, vegetable or
il, sovbenn 1

sesame oil and the ke, The phammaceutical vebiclcs can be

and composi

o S oty vebicies,

sterile. An squsous medium is 3 prefereed vehisle when the

compoussd of the inveation is admiistered atavenously,

suchy a3 water, saipe soluions, and aqueous dewvse and
oisions

compounds and compositions can tike the
o o epmion. st e e oo pwders,
pranules, syrups, elinirs, solusioes, suspensions, cnulsions,
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mppotliodies, ot s tlews omdnions Gereol, ar
any other form suitable for administration

dirnad g sl b gt n:mpotlmm
f the iavention are formulated for sdministration ja accor-
dadice with mulioe proccdures 45 a pharcaaceuiical compo-
ioa sdapeed for oral of inravenous sdminisaation to
humaas. In ooe embodiment, the pharmaceutically acoept
b vhice i 3 bardpeain capoe. Exseplesof wiabe
pharmaceical vehicles and methods for formslation

Beswof ace deseribed in Remingion St e
vice of Pharmocy, Alfoaso R_Geanaraed., Mack Fublishizg
Co-Exmon, Pa_ jom e, 1995, Chairs§ W1, 8.91. st
92, o by re

svond: md cmposiee o ot s o

42

adaninisiered, the preferred dosages comespond 1o the toual
amount of the compounds of the i sdminstered.
Oral compositions peeferably contain 10% 1o 95% of a
ompount o the o, by weight Prferd vt on-
dosage forms. include pill, tablets, and
F‘kﬁwmlmﬁmﬂrmmm-km-dl

coatain about 00l mz. 0.1 mg. | mi. $ mg 10 me. 15 me
20 mg, S0 mg. 100 mg. 250 mg. or %00 mg of a compound
ot et proesly, B abost 0 % sho 300
@ of compound per unit dosage.

of the mvetion an be adminikerd parciely (e by
intramusculr, iotravenas,
routes), preferably, intavenously. leﬂ mmmmud

v pills, or any compressed phamuaceutical. form
vt in

membranes surrounding an osmotically active
driving compound are also suitable for orally
ompounds and compasitions of the invertion. I these ater
plaforms, flid from the envimament sumuading the cap-
¢ is imbibed by the deiving compound that swells o

These delivery phtfomns can provide an essentially zero

s
excipimis, 1od divews, ach u magacia mm.

i

e spi e b el A, gum xcacia,
e li .

lidinoac. water, syrup, and methy] cellulose, the formula-
tions can additionally include lubricating agents, such ax
; )

al 1 oil,

are solutions in sterile jsotoic aqueaws veltcles, such as
e i, Rlagie ' soice.

. Comgesitions jon
opranally achude 8 hoc! cetins ich as imedine
euie a2t dhe st of e njstion, For bravenous
administration, the compounds snd eompoitions of the
invention can be supplied 3 3 glenle l, 4y pophilioms
powder or water-free conceatrate in ically sealed
<oataincr, such as an ampule of continer
indicariog the quanity of active ageot. Such 3 povderor
is then diluted with an appropeiate ag
medium paor 1o intravesous administraton. Anlmpuhnf
sierile water, salize solution, or cther appropriaie queous

maceutical-grade water,
Resal muemsm:muummer
suchas

sifying and suspendiog agents, preserving agents such as

ocoa burter, modified vegetable oils, and oler fatty bases.

eyl s mpyluymmmm., Sk obics . Supposiono cun b ol by alkioown meteds
preferably of phamaceutical grade. Orally administered
Compoulaand compins of e pvestion can opon- T Scienc omd Procrice o Py Ao . Do
Sl SR e o e sctenig sgeats such at iy O ko, Pa 190 ol 195, o
o, anprame e st o o o § e T, incorporated herein
vk o el S ek o Sk 7 T Bl nﬁ&mnm:rup-mku.t forms, well-
more coloring agents 1o provide & ly palat.  known tansdermal and iatradermal defevery modrums
sble prepantion. a3 lotions, ereams, and oinments and transdermal delivery
A therapeutically effective dosage regicien for the treat.  devices sch as can be used {Ghash, T. K ; Pisier,
e of s prdcubr disorder o comton will deremd oo 0. . R Vum 5. | radrmal ond ol D Deloery
nature and severiy, 20d can be by standard 80 . Interpharm Press, loc. p. 249-297,
clinical techniques sccording o the judgman of a medical  berein by reference). For 2 resersei
rocioge. In ddiion, i vieo o i vivo aiays can be  design ca somprveabaccin il coved with a0 s,
o a0d & reservoir comparten: comprisicg 4 compound or
of 3 compoue of the fovent s : tatis o
tically effective dose also administration 35 by a semipermesbie (eg, US. Pat. No. 4615,
route. I geocral, suitsble ranges for oral adminis- X berein by reference), coed

dosage
‘raonam shon 01001 il s abowt 20 miligrams of
of the inveation per kilopram body weight per
i, peferbly, s 0.1 il grams o bt € g,
@ore preferably, about 1.5 milligrams o about 4.3 mi
a6 peefered exbat e = maal prefwabiy, &
s is orally administerad about 01 mg 10 about 1000

backing layer extends around the reservoir's boundaries 1

Sljscent 1o the
©

skin,

Mucosal dosage forms of the invention include, but are
ot limited o, opSihalanic solutions, sprays and acrosals, or
in art. See, eg,

¥,
about 0.1 mg 10 about 300 mg per day, or shout | mg o
abat 100 g ia single or dividad doses. The doisge
amousts described bereia refer o total amounts adminise

Rearington's jeal Seiences, 19 e, Monk
Publishizg, Easion Pa. (1990); and Intrduction & Phamms-
cewtical Dosage Forms, $th o , Lea & Febiger, Philadelplia
385 Disone b ykle i it sl (rmcs

tere, that i, i

can be formulated as
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bodicsent, the free

The compounds af the investios may alie be adminis-

directly 1 the fung by inhaltion. For sdministration

by iahalition, a <ompound of the iavention can be conve-

wienty deliveral dhe g by 3 manber of ifirec

devices. For example, a Metered Dose Intuler ("MDI™)

\hh utlses st thl cvamia  uable o
hiorodifhuoromethanc,

other suitable gas can be used 1o gim & compound of
formls | diretly o e g MD! deices we svaiaic
from a

by obe of skill in the an
<y sy iy 1o o vnnu llunnwme wm-»
mary delivery tochaologies
nacy delivery will lnlm-n o the skdlied & -m-u and are.
Widia e vaope of e iveston.
Liquid drug formulations suitable for use with nebulizers.
And. Wnd speay devices and EHD aerosol devices will
x e Prct-

crably, the pharmaceutically acceptable carrier is 2 liquid

such 54 alcobol, -mcl.loiyﬂh‘lmﬂymlunpmm

cabon. Optioaaly, ancther maleral may be s o aher
croso] properties

s, I-vctm: uym-m Fores: Laborstories, Glaxo-

Welloome, Scheriog Plough a0d Vectura
Alierratively, a Dry Powder Inbaler (DPI) device can be

used 10 admins 7 3 ol f o rstion e g

(Sev, eg, Raleigh e 31, Proc Amer Cancer

Resoarch nmwal M.-n-l_ mq w1 39, -un is beein
iscorpocated 3 et

by
mmqy.muw et oo of ey

pz.m P! devices are also well koow ia the an and can
mmrmumnrwmm-& for.

SR ly, this material is liguid
s aa ’nl;ﬂ,wlxl[ﬁyl—d&tn
mehods of formuliing solutions or suspension

b o s (o o2, Blembl, US. P No S11259
Bisaliki, US. Pat. No. 3,536,611, which are

evernas,
nn.!-w:-uyh-—w‘hnmmwmh
B iiion 1 the eremltoss desribed previoeely, &

froimighrirdicp et e
varition s the multiple dose DPI ("MDDPT) syviem,
which allows for the defivery of more thag. one therapeutic

dose. MDDP] devices are available from compaies such a3
Aridereen, Gisoelome, TVAX, Scheriog Pl
SkyePhamia and Veetra, For cxample, capsuies and car.
ridges of gelatin for wse in an infaler o insufator can be

suiable powtie bue ch a3 laciosc or strh o these

Liquid spay 1
setosolize Lquid drvg formulations st caa thea be directly
tbe lung.

In 3 preferred exbodiment, Tyl devely sl
dzh-u-umqnundqlﬁenvmb& Nebulizers
crete sl from i drug formulaions by uring. for

form fine

M'ymkd(snep\e:myknmmmh:rnnr
1599, 80 Sap5 2, 96 which v b by

)&uuﬂuo!uhdm:ndﬂed:v‘n:-wl‘m
by. Pulmonary Delivery Lid. (See, Armer
befeurrr g i 3,384,047, van der Linden a1, US
Pac No. 3,950,619, vaa der Lindea  al. US. Pt No
5970974, whh

an clectrobye

dynamic (*EHID") acrosol devies s used 1o deliver 3 coes-
foued of e irveaion e g EFD v descs e
lctiealeoegy o ecsolize 1kt drg. o
= (e 1. Noakes vl 5 T o 4768435,
Coffee, IS, Pot Nm 0501895, Cotf, PCT Agpiicao,
WO O4/L12KS; Coflee, PCT Application, WQ 94/14543;
Cotfes, PCT Application, WO 9526234, Coffos, PCT Appli-
cabon, WO 9526235, Coffee, PCT Application, WO
$9737807, which e b oy by reerence). The
clectiochemical propertics of the formalation contaiving

op h i o EHD.

x

peeparation. Such long acting formulations can be admisis.
tered by ireplaniation (for evample subcutzoecusly of inir
muscularly) or by iotramuscular injection. Thus, for

Snpdis o e el s e

Cnilion n 4n Secepable o) o i cuchange ron, o 11
spacoply ol derivaives, fo example, 1 8 sarinly
sl

Acmativly, ober it it ke
ke employed. Liposomes and cmulsi well known
e»um.,l.. o livery vabiten Tt £ b( usal 1o deliver
of he imventions, Cemi solvens such
55 ey nionide ca 4o be aployed, 4 g
ally ot the cost of grostey 1o wad of e

ry, 1980, 88, 507, Sadek et al., N. Engl J Med, 1959,

Surgery,
321, $74). In sacther ecmbenfspeo, polyroeic materials ca
s

be used (s Medical Applicarions of Conirlied Release
Longer s Wie (o) CRE P Boct Bk Pl (1972)
Controlied Drvg Bioavai

Parformance. Smolen aod mu o), Wiy, New g

ke
228,190, Ihnn;'\nL A— Newrol, 1589, 25,351, Ih-i:d
etal, 1939, ) Neuroriry, 71, 105). a yot anctber embosi-

of the et of the compounds of the favention, g, the
Ving. e equiiog caly 4 racto of e sysemic dose (e,
g, Goodson, ia Medical Applications of Cor

Release, swea, vol. 2, pp. i Boe, Ouve comrale:
release sytem. e € 4. Langer, Science. 1990,
249, 1927).

Suitable exciphenits (s.g., carrers and dilueats) and other
materials that €an be vsed to provide mucosal desage forms
ensompassed by this inveatioa are well known 1o those
skalle in the pharmacetical arts, and depesd on the par-
sieular site or metod which 2 given phamucsutical com-
postonor doage form will be v, Wih th fct

mind, typical excipients include, but are oot limited. o,
e, shanel, tbylne ool popiese lyesl, ka1,
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i Ay ineral oi,
1o s ereat, which e Pap-are and phamsce
ealy ccepabl. Exaples ehudl addivional mgm:m
are well knows in the art See, e ingion’s Pharmas-
:wn:-l Seiores, 180 ol Sock ToSTshog, Fauon T
(1950}

Tepttor o dosage formm,

46

meat, a compound or & composition of e iavention is
with anothee '

e pharmaceical iions. [n still

Saoier therpeutic agent. As many of e disorders for

or of the ssie 13 ~ich th pharmcnica compotion ¢
dosage form is applied, can also be adustad 10 imprive
delivery of one or more active ingradicais sm.), he

w0

useful in reating,are chronic disorders, in oze embodiment
«ombination therapy involves aliemating betwcen adiais-
tering a compound or a compositian of the invention and

b o iinpeove dclivery, Compotods mick.

be adjusted
e can e be adled o itions ot

T s T
lipopiuliciry . one or ore

et Dlereo 4l hydemes of soavaes of e et Additioos] i sgects sochde, but are o0t

proper 2 limited 10, bemawpoietic growth factors, cywokines, agt-

of e essing comporkica cancet agests, aotibiotes, e ste-

o ity roids, i lukatriene inhibitors and other thers.
=-un-gm-mmmﬁu‘amum pesicsdicwsed erin

f the ly therapentic agenss nchide,
o o) can e 3 e e o kb by 23 0k < i, Kol mg Cdmh”'. -t
a governmental agency regulating the e or 5

ains more than one compound of the invention. In 2nother
embadiment, the kit compeises a compouad of the invention
a0 anocber biologically active ageat.

and in vivo, for the desired therapeaic of pro
iy pror 12 i i, ammphm-u.o-saya
can be wsed w determine whether administration of

$540e Coitpotat of e vesion o 5. Sodbientig of
compounds of the invension is prefeemed. The compounds

10 be effective and safe using animal model systems. Otber
mettiods will be kinown 1o the skilled artisaa and ane withia
the scope of the inveation.

4.5, Combination Therspy
In certain embodizmcnts, a compind of the investion is
adminitered 1o 3 mammal, prefecably, 3 concur

el comec e rberhanpenic apees s wici ook

inum,
etoporide, ry(lvplbsphlm)dg temodaz, car:
n-'uun. procarbazioe, glalel, e, s, -
otrexate, Asiia, TaxolT™, axotere,
rnatean, sebods, CPLIL, imsforon. llph:. pegylated
intefcron alpha, capecitabine, cisplatin, thioiepa, fudaras
bine, carboglatis, iposomal dauaorubicia, cyambine
ctavol, pac itaxel, vinblastine, IL-2, GMCSE, dacarbaine,
i, ok il el Bisk,
shaa, prodiscn, bipton boate, arseaic trioxide,

NTHON.A, o, Hoerinio, decadcn, damamticin
Pl‘hmcel. gancllovir, adramyvin, esramsioe, Emey,

sulindac, and etoposide.
v tants a0d. deriva-

o (e, modited forme) wrmm orviring g
m‘:‘ in vivo, at least some of the pharmacological

=
of mutaats ochode, a-anmu-m-.pmuuw
one o more amio scid residoes that difier from the corre-
sponding residves in the naturally cccuning forms of the
proteias. Al encomparsed by the term “mutasts” are
o e

wih boch. By
“concurreatly,” it is meast that wawndufn:-umu
LG st s S et b el o

ulumwmmmqm‘mumwm
provide aa increased oc synergistic beoefit than if they mere
adminiviered otherwise. For example, each companent may

o diflrst poies i o howers, i oot ki

the same titme, they shoild be administered sufficiently

closely in time 50 23 1 provide the desired treatment effect

Preferably, all compoents are administensd at the samé

time, and {f pot administered at the same time, preferably,

ey are all adminisiered from sbout § bours 1o sbout 13
ours

e ano;

When vsed in combination wiih otbes therapeutic agens,
e compounds af the inveation and the therapeutic ageat
can actadctivel 5

s

e
forms (g, noglycosyiaed
but

nterest g, Pesicher, M.
i Morrions S. Ly 4. mmitel Mooty 24591-101
(2001}

Revombinant and mutated forms of G-CSF can be pre-
pared as described i US. Pat. Nos. 4810,643; 4,599,291
S,528823; and 3,580,755; all of which are
berein By reference. Recombioant and mulated forms of
GM.CSF can bo prepared as described in 115, Pac. Now

445 5353870 0

in by reference. In fact, rocombinant forms of
by :ndDMQmemu]yw]dmlkUnmdsnm
for the treatiment of symploms associsted with specific
A secombinant form of G.CSF known a5

embidimen, 2 compouad or 3 sompasition of the nveption
s i sty

-

gt e Vol | he Usived e L he e e
EUPOOENT, and is indicaicd to decrease the incidence of
infextion, as manifested by febrile netropenia, in patients
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aati-cancer dugs sssociaied ik ...mncm ilm of
i vt Piystan Dok e,

R S T

known as sagrmostin is also sold i !h Usited Stat

undey the trade pame Ltul'\'l‘&.l EUKINEE s indicated. ’W

18 e e ke AL ot o
recovery.  Phyaicians”

it 467 ot 20 4 et i ST B0

all ﬁrUnnniEuk- under the

pocfiroycia; procarbazine
promys; poromycia hydmchlorde; pymrolrio; Abo-
bydrochloride,

rove; esto
i, hiotepa; tiazofurin; rapazamice; torvmi feoe nm:-,
weue garumase; siporela, whuomi m-wm

production by stie maturtion of com-

itted rad cell plmu'wr wu; Fbymmr ‘Diesk Reference,

$43-38 (36" ., 2002) :s
i focooreyekine ch 1 0-CSE, GM-CSFand

£20 camsho e admicismred i e form of s veccioe. Fox

exatiple, vackioes that secrete, or caise the secretion of,
Cyroksocs such ar GCSF and GNLCSF can bo wied m the
methods, ical compositions, and Kits of the
inveation. See. ., Emens, L A, tal, Cur. Opinion Mol

Ther 30y 77-82 (007

‘Examples of anti-cancer drugs that can be used ia the
embeudiments of the invention, icluding the meth-

com

sulfate, vinristine mﬂm- Videlor, viadein. ...uu.

voroule, zeiplatiz; priveerst and rorubicin Bydrochlo-
1ide. Onher . cancer druga e, bs s ot iled b
25 dibydroxyvitamin D3; S-cebyayluracil; abirater.

o wclibic._mbtbeer admcypent wiostai
ke TR 1, alretamine; ambamus.
sseprnl i, tmmnkwlm acid; smnubicia,
geosit presan .m.,mn o aniagonist G; antarclix;

ods, dosing regimens, coch

are oot Jimjted 1 u:(-'m». Rhm‘m‘ acodazole hydro-
chlonde; scrosin adozelesin; aldesleukin; altretamioe;
wenrone

ansi dopaliing morpbogenetic prosein-1; actimdroen,
-2
: R o ier, hidicolia ghyciaxe: spopiorts geoe
; stors; sputinic acid; ara COP-
DL-PTBA, arginine deaminasc; mulacrine, au-
amsacrine; ananomM; ine; tin 2, anisasio 3; am-
: aztoxi; ar baccatin [l derivatives,

e

s, s asperiin aracitiding; azeiepa;
arotodycin; Batmastat, bearodepa; bicabitamide; bisanie

e drshlorde; bivcafide dinesylte boelvis ben.

mysin sulfite; beequinar sodium; bropirmine, busulfan:

‘caracermide, carbetimer; easbo-

. calustervae, =
platin; carmustine; carubicia bydrochlonde, carzelesin
colefingol; & isplati

i betae
Scie, bexuaycin B el scih BFOF teor
biealueamide; bisactrene; bisaziridiaglspermine, bi
bistatene. Ai bizelesin; breflate; bropirimice: budotizoe;
rsl:Wml. calphostia C; camp-

ride; decitabioe; dexommaplstin,
Benate disiquose; dcurbasioe, lnnud doxorubicia;

s

triazole; mhxymdwwmk cartilage
e mmuur. carzslesio. casein kinase ~inhibitors
{1C0S): essupospermin, cosopia s eeroebi hloriz;
Coamide; cicaprost; cit-pombyria:

drocooscanolore propionaic; Ommyum edatrenate; eflo-

proriioe, et bydroctiorde; ablomis sors-
i ydrochieid; ssramstiae; i
o, stmdaspl; ckporide; Aot phsgiaes i
ine: ide; fizarabine;_fenres

bt collismyria
A; collismycia D; combretastin Ad; coubressirin wae

B eonpuphyel & Geiveives cumcih A citlopeiia-
hraqulacaes; eycloplm; cypeyeis; eyunbine ocfor-
Syl ek, eyt daclicimab; dochapioe:
st B deslorelin; dexamethasone; dexifos a.
mide; dewraronai wverapani, diaziquon; didemrrin
diydro-

nter
st i 1, or HL3), erfeon aif 2r Iteteron
.m.n interferca alfol, inierferon. alfaad; imecferon

» B

Henc; deonablcl;
edeifonine, edeolomab;

sl s aagonies; eunidumle; eoposide phos-
phite; exemestane: fadro fearetinide;
Higrastim; finasteride; flavopisidol; nml-mu Puastersoe;

: fuorodaisorunicin bydrochlonde; fofenics.
formestaoe; fostiecis; ftecsusioe; gatoliiumn wexeployria;

wogalamysing m\m, ouimun; pacliazel; e

gemiatioe; abicse e, St becegid
lcoe biacetamide, hypericis, ibandrouic acid;
id:mh:n idoxifene, idramanone, dmofosioe; Homastat

o Ly g i b s
rde  plicamyein;  plomesce,  porfimer  sodiimm,

factor-} recepror inkibitor, interferon agocist; inlerferocs
aterbeuking; obenguane; ilodoxorubicin; fpocoeanol, 4-;
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camycin; lenograsiim, leatizan sulfae;
Iplobiata [rebeom i ahibiting fictor; leukocyte
i Toupro-

relia; levimisole, Eacorole

lesocinide 7, wwm lombeicine; loceexol,
toidamin

o0

50
receplor antagonists, vapreotide; variolin B; velaresol,

sinontatn st
In ooe embodiment of e iaveation, tbe compounds of
the invention can be used, fot caly 1o directly treat the
disordes, but also w0 ruﬁt-lh-dnuwbmxi-a[nuxhx
chemoenpetc. For enample, e conpoua of the
lovention can be adminatered to reduce pasrintesinal
ey oot whi s mpoboamis hhbor ot o

Bosatin AL it masopmcol; maspin; matrilysin  iriboleean.
inhibiton; matrix metalioproteinase inhibitons, meoogarl, 4.6 Biologial Assays

mer ; meterelin; methioninase: e og PDE 4, THE-a. md MMP inbibiory
mhibitor, mifeprisione; miltcfosioe; minmont . be assaynd uring methids commonty known in
ance;, miwben; i 1 mmlulmhurmlmllqunnmy-
i fbmblist grow, nminomiay, ntoosieciopboresi adfiaity

¥apoioos;
nl.am

mm-p
ogravtm; pelaplatn; nemersbicin; perideonic xcid; e
mie

»

01790076 Al WO OL/M606 AL each of which are incorpo-
berein ia et entircties by rele

nitrullyo; O%bearylpuanice; octreatide; okiceanne;
nnxmudwwdes casprikoe,
oncin; oml eyokine inducer; ormapltn; ossere; oxali

pac
il datraives phmu. plmwyllhmnm pam-
Kroic parabactin;

pazelipin; pegstpangie; pd ramu polysulfate
todiumn, tatin; pertrorole. p!r'luhrw, perfosfamide:

perllyl abcobol; phenarinomycin; phenylacetare; phos-
phatase inkibitors; pieibasil; pilocarpine Bydrochionde;

»

pirarubicia; piritrexim; placctia A; plocetin B plasaicogen
s

A blkehons pesiplaids 15 ol

ylated bemoglobia e con-
Jugate; nrmmn‘ litrexsd; pmowtron; i mesy|
bibitors, ras-GAP inbibie

,m,\.— inhibitors; purpurias; pyrazolo-
yexyeky

B

100 Uizl peaicilin and 100 me/ L. swreptomycin.

(Sigma Chemical),
meated RPMI. The finst mmm:ua concentration ia

028 w1 . The et mmm arc .nuyed a balfloy
dilatiors startiog io %0 mp/ml The et compotiads are
added to PBMC (10" cells'mL ) in 96 wells plates one bour
befors the adition of LPS
FBMC (10° cellsimL) in the presence or absence of test
are stimulated by weatmem waih | mg/ml of
Le fim Sl ey B3 (i Bl
Labs, Campbell, c..ur] Cell are then icubed w 37°C,

for 18-20 hours, Su s are harvested and assayed
mmdily o TN Jvels o ept fosen 1 701 €. (or
0t mare than ¢ days) vas asssyed,

The tration of TNFa ia the aok is deter-

supema
mined by buman TNFa ELISA kits (ENDOGEN, ovoe,
M) vt s b sk Uit
determaioed in conventional

o, retelipsine demethylated; meniuu Re 156 etideonate;

hinsni: Fctymes: R r sl s bdnt, rridl
roquinimex; nh\[iwu Bl ...su, sfiegol, saowepin
SarCNU; sarvaphytal : Sdi | misetics;

oL oy

sodium  boroca sditan
somatomedin_ bisding protein; sooermin; sparfocic
spicamycii ustine;

B
M‘lwr solverol,
spartosic. aci

s

models rumphnumamunmlmumd
U337 cil of the buman peomcnocytic el e are oo
10 1x10* cellial and calectad by cemrifugacion. A cell
Pl of 10"l wased 0 gt bl e

0 m.my rym o e anmmkn mu 30 e To 1.-—

HCI, pl

NN N sctrascetic
faayl fuoride (FMSF). aod | ;q/mt opepin). Cels e
ina

Wmmmmmu loaded onto &
Sephacryl 5200 columa equilibrated i bomogenization

buffer

k4
accluie lormioe; G Syl ey
Santecae hicblonde

a1 8 raic of approximately 0.5 mL/min and fractions are
phosphodicsterase activity ~/erolipram. Frac

tious conta i wcivity (rolipram sea-

siive) a1 pooed ad n.q.m-s or later e

s camind oot in 2 ool

ibenimex,
desived prowth i bitory fasor, urokinase.

vlae o 100 4l ca ) sogeincaion of ek
0/ TarbIEL, g 7.5, 5 b magmerion
chloride, and 1 &M CAMP of which % was 'H cAMP.
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Reacticns e incobuted a1 30° C for 30 misses asd
of

ing termination of reaction, samples are
prepepiry MMWNW&IDH 10 mg/ml. saske
veoom for IS mia s W' € lfmnnl subsirae: thea is
cemaved by acing 00 ) of » qutermry amtmnims o
e i (B8, Dot fo 15 wimtey Samples
then arc spua at 3000 i, § i an 50yl of the sques
e taken for caating, Each. data poit is camed out

i diglcste and ity w exprvied 0 of
I, of the eompound then |+ determined from

€urves of a minimum of three indepeadent

experiments.
The Bilorisg caiict s offmd by of Diirtion
and are oot mieaded 10 limit the sope of

5 EXAMPLES

Reageots and solvesrs used below can be obuized

Significann

multiplicity (s, siaglet; d, doublet; 1, wiplet; g, quaniet; m.

multiples, br s, broad singlet), couplng coastant(s) in Hertz
2) and number of protons.

S0, Exsanple |
() Cstopmpeseenbonyle aid {24(1.C-cnony-

phienyl). ) hydroey
rm.,dmu isotndol 4-y1)-amide

7L

52

34,9 Ha. 1H, OH), 1.50-3.59 (m, 1, CHH), 3.74-3.79 (m.
2H, NCHH, CHH), 3.80 (s, 3H, CH,), 4.05(g J=T Hz 2H,
CH;), 4164, J+18 Ha, 1H, NCHH), 665 (&4, J=4, 11 H,
1H, NCH) 6.83-69 (o, 411, Ark 7440, 3-8 iy 11, Arh
845 (4, J-8lkx, 1H. An), 1052 (s, 1H, NH): V€ NMR
(CDEL,) 835, 1477, 1622, 33,85, 3623, 3052, 5598,
859, 6455, 1136, 11299, 11677, 11699, 1783,
o 1577, 13073, 10037, 13805, 14149, 14863, 14935,
" 17033, 17276, Anal Caled for Call,uN,05: C, 61.91; 1,
665 N, 660, Found. C, 6792, H, 6,67, N, 637,

52 Example 2

(IR3-(sen-furony)-N-[3-{T-{eyslopropylearbony-

Lamiooe | oxisoindotin: 231} 3 Sesbony-d-ceth-

ouyphemytipeopyl carbom laminoften-butaxy Hor-
mate

"o
nead

A s0luion of (IR)N-{ 147 -anino-L-axoiscindolin-2y1)-

© aylamine (ter-botoxyYormate (41 g, 7.2 nml) eyeopm-

&

SR R sy i o

3l chiorde (080 ml. 83 mamol) and

wiethylamioe (1.3 L, 93 mmol) ia THE (20 mL) was

beated at e for 2 frs. The solution was extracied with

byt sceune (100 and s bydrogen caronse (s,

S0mL). The organic layer was washed with sodium

gen carhonate (sat, 40 L), brine (S0 ML), and dried aver
O, The slvent was removed i vacun 0 give (IR)-

Lkt

clopropanecarbaayl-s .mm} Fomio methyl ester (1.5

£ 48 mmol) and icthylamine (075 L, 4 mmol) in

DMF (10 mL) was beated st 100° C. for 18 bus. The solveat
od ™ 2

wietate (50 L) and water (S0 ml) The organic Layer was
‘b with HCI (1N, 30 ). brise (0 L), ad arid
over M5S0, The wlvect was removed ia vacuo 1o give 20
ail Tkuﬂ‘,lhlrtdmt\h‘((’ml,)lﬂdhﬂn-(!ml.)
10 give & suspension. The suspensiva was fkered 1o give
(IR}<yelopropanecarborylic acid [2-1-(3-ethoxy-4-meth-
oy phryl)-! oy popy] -cxo- 13 o 15

103-105° . ’uNMR(Cncl,Jnuar.ovum,zH cHy),
108112 (m 2H, CHy), 144 G, 1= He. 3H, CH),
164-173 (m, 1H, CH). 2.11-2 32 {m, 20, CH,), 337 (ad,

(34 g 05% yiekd) mp, 153-155° C 'H NMR (CDCl) &
084-092 (. 2H, CH,). 1.06-1.13 m, 2H, CH,), 1.4 (.
H. 3CH, ). 1.43 (1, =7 Mz 3H. CH,), 1.50 (s, SH,

3CH,).
¥ 165173 (. 1H, CI0. 238-248 (. 30, CH). 361173

(m, 2H, CH,). ¥8S (s, 3H. CH,), 403 (&, J~18 Hz, 1H,
404 (3. =7 Ha, 2H, CHAE 33 @, J=18 Ha, 1L
Nmmsu:u m. TH, NCH), 6.81-7.00 (, 4H, An),
742 (8 )8 L!-‘IC&HHLIII Ar), 1061 (s,
IH, NH), V¢ DCY,) 88.21, 14.76, 16.16, 1753,
200, Bhks, 16, 70 RS S50 S5 ase
8257, 8501, 11145, F1258, 11673, 11754, 11767,
11937, 131,36, mns 138.02, 14! 39, 14899, 149.12,
Gl, ISESD 172 Anal led

3 N sh o €638
H. 10". 3 o,
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$3. Example 3
(IR}Cyclopropanecarborylic acid [21-(3-cthaxy-

ity lamine (03 k- 3 mems) i3 mestylen chdoride (10
L) s added metime salfor! chicede (010 L, 13
o) 3t O° €. Afle 3 brs, the miture idh

7 peor
23 iyl - scibol &) armide s

—
0 S
L
RS
¥ o
j—ou

A solutica of (R)-{iert-Busoxy bN-{ 1{T-{cyclopropyl.

5 6.4 mmol) in methybene chioride (20 ml.) aad trifhuo-
Temethylacetic acid w mlwas mnmal uwm
for 1.5 hrs. The solvect was empoved »
yellow cl Theofl wan exiactad wib ety goeare (somu
 sodam by carbome 1, 50 ).

Bt i el wit s (05 LY £ o
MESO, The safvent was remaved in ¥acoo 10 give 4 o1

The suspension was fered w give (1ft)<yclopropanecar
boxylic acid 1:4:aamdv 4 metionp rﬂﬂrli Sy

ami
SHNMR (DO, )M-‘!‘-llw :m.m CII.N%I \l(m
ZLCH 1O 107 He 3, O LECLT (m 1K,
CH), 223-245 (m, 2H, Ci1,), 299 it CHy),
00 3, 6L} 39540 Jeid e I n-u-nwa;q
3 116 e NCHID, 593 (43
2h HAIH,NGI 6.51-6.99 (m, 41, Ar), 741 1, )-8
Ihlfl.N).ldEd}l-llh.ll—Lm lv:?(l.lH.h’H‘J ‘k: -,
(CDC] 14

1.49, 5596, 64 i1 T,
Toss 11 1 mw il Junge, um.
169,55, 172.72; Amal Caled for €, H,.N,0.

S A e R e g @
54 Example 4
{IRMC; acid ( s

solid,
e ,..nw with thmmnw-phyﬁ)luﬂd) 0 give.

uxmumh 3 lﬂl.lm ey asmino propy -3 6k 223
7} s s £ it sl 33 o

Syl 903 O A, V30 04

[m.:ﬂ e 1o ( . 2, cilﬁ.lu(‘u-vlu_ M,

i 657 o 1  CH), 237-232 (m, 01, CH, ), 294
1, Clly), 2.97-3.06 (@, 1H, CHE), 3.8% (s, 3H, Cll,)
(ﬁ}'-ﬂITI.I)LNCHH).dm(q,I-"NL 2H, )
uuu:mu I8 NOUE 451 (44 14,8 Hr 11
562 (m, [H, ¥, &!l-smnuu Aihdd
(\ J"Ell.\llm d. IHLII'LM 10 1M
NH). *°C NMR (CDCI,) 4 835, 14.76, 16.19, 3: mw,
2065, 46,05, 5112, 5595\515). msa 11283, 11686,
16 HTbe, 1192, 1031 18, 102, 1414,
14872, 14941, 70.07,
Cyll M,0.84058 .0 €. 5513 (5] x.xn.u,
Found: C, $9.42; H, 6.16; N, 8.0, H,0 |.2:
55 Example $

(lK)-C)ﬂcvmmllMx)lﬂxd {243 amino-1-
Deathony.dmebory pheayloropy || dens-23-
diltydro. i if-amide

g
é‘j‘.{ 5

To 8 solutn of wghery! phosghice (L4 3, 52 maw),

oot i s e
iscindol4-yl}-amide (1.5 g, 3.4 ml) and tert ’:wyllum
‘Butony Jearbonylamino|formate (2.3 THF
nL) was. added a solution of DIAD (1 mL, 5.1 mm.ﬂ) ln
Afier 1.5 idue

4-methoxy-pheayl)-3-methanesulfony lamioe-pro-
Pyl Aoxan2, -y L scnndol by amode

B

To # sotution of (1R)y<yclopropanccasboxylic acid (2-(- &

ditydro-1H-isoindol-4-y1] -amie (049 g 1.1 mmol) and

THE (10 ml g
eay purified with chromaiography (i .o«:wnm-(my
tent-butyl (N- ((3R)-3-{7-(cyelopropylcarbonylamina)- | ox-
et bty cabony oo formate a1 20 i1 4 ) The o]

was stied ¢ room temperanze for | walxmqn

femoved in vacua 1o give aa cil. The o Was S8

(0] ) o give & suspemsicn. The suspension ws

give {1 R)cyc o (i
4 el phenyy oyl o 2 o .

Ikl -amice F.COOH st s whits sl (.1
Jia) me mm- C: *H NM

033054 (a. dh. i) 131 (127 1 L CEI,\

L7213 m,ck), S22l i

i c,,

, €l 318 g8, 31, CHy ), (in, 3,
NF)[EIJ 4!!(1J—IHH1 1H, NQ([U‘ !!SCMJ-G e,
U NCH 631699 o SHL Ak .15 6 181 Th o)
751 (1 =8 Iz, 111, A7), T80 (be 1, 3H, NEL), B33, 08
Tin . ot 3 N, D R tonise ) 5
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778, 14.70, 15,48, 29,20, 36,69, 45.99, 51 58, 55 49, 6384,
11201, 11235, 1691, 11719, 11759, 119,39, 13087,
13289, 13698 M':ln Lot 182, 16e 85, 17165
. C, 3659, H,
S5 070 o B 510, 11 59, 1 75 s

36. Example §

(IR}Cyclopropanecarboxylic acid (2(1-(-ethoxy-
lvu-‘hnn:lbeuﬁy}w‘.ﬂn-pm{y“»}v‘e-l‘!-‘14» i

56
ID-al),N.CS‘mn,;-dlumld&rk(mu;S

Jw-.w.m-q—-.wﬁn-.:m.mnr
(e, The sl was emaved i vcuo. The s was
(!omL)

with methylene chi sodium
hy\!nvm wbmm 3 so mJ.J- s l-m v

e x o Souh
¢

141}~

@5@1 L

108 soluion of (1R)<yelopropunecarborylic scd {243-
S i AL

oA cs,cocm salt (040 5,

0.74 cumol) in HCI (10 mL, 0.5 M) was adkded a solution af

extzacted with cihyl L.} and water (20 mL
gy o s HEL (1, 50 i e 10
L) 30 éred ver MESO, The schvtt was vzoved i
U510 give 8 301, which was puni M( prep HPLC ¥
upwuu;-o,d.,pmmmc acid zu-ummy
sl el o] oned 3 e
o Frws it iy =5, 8
TRl mp 13168 i RME (DMSG 4 8 0
-sl—u.m FH LI 87 i 30 G | o 17
n, 1H, CH), 211223 (@, 21 0 (m,
uul m @ i, cu.n S o, SN NCHIL Ty
S RaTR JCHED, 5206, b9 o )
i ML 601 @1 e L, Nclf),
SR & bt i o v u-sru\m,m
22 L e 1055 (o 15, N,
TSG04 7218 463190 36kt 4.5,
35, A1z34 1, "7334“7514 567
118, 1268 13695, 14235, 14136, 1de, 15 6
1687, 17168 Anal Caled for £ 008 M€,
G250, 639 N 1158 O 154, Fosnd ©. €140, K, 4
32N, 1156, 1,0 120,

57, Example 7

A

» HD L4 Foumd: C 61§

it s ey b s
mhr“(“?ﬁmmamm.(;ﬁ,:’f‘“" oy
<y H-isoindo
i mu-mm mg, 4% yield)
9-121° C.; 'H NMR (DMSO-d;) 5 0.8 (¢, 1°6 He,
i :cu) " LT L G LT31 35 (11
(. 2 76 6 i,y 378 )
M, cn,; )02 i T S A% (o B G

Ty

06 (m. 3, NCHL, Ci) 459 @, 1717 He, 1L
NI, 5300 -5, 10 . 11 it 656 0ct, 1L 4}
19 (d, 18 Hz, 11, As). 7.81 (5, 3=8 Hz 1H, Ak 823 (&,

128 Ha, T Ak 1046 (o 164 HOD 1054 o, 1AL N1
<56,

14237, 14807, 14875, 168.42, 17|
Canl 19, 0,C14 1 H00C, 6170, H, 7
H, 726,

58 Example §

(NR}Cycloppanecartosylic acid (- u—nmn»
-methony-phenyl)-3 methanesal
0 3 i1 40iacot i e

o

vr 0
»

1

o
To 2 solution of tripbenyl phosphine (0.63 g 2.4 mumol)
ia THF (10 mL) was added DIAD (047 ml. 24 mmol) at

@ C. After 10 min, (IR}cyclopropanecacbaxylic acid (2-
2,3y - woiodol 4-y1)-amide (0.93 mL., 2.2 mmol)
was adkied as solid. Afer § i, sodium thiomethonide (180
mﬁlbmljlum.mmhhk(nld!nik‘n

1Ry L s
lasog- |3 econy. wi)-propyi]-
23 diydro- 11 uanMJM s

st
Sape

A it of (R)ercopparcatbsle i (13- 6
dittydro-1 Heisoindol 4 -yi] -amide CF,COOH a2 (056 g

1. K ( IIL
© 110-113 (o, IH, CH,) 146 (3= iz, I)n. LG,x

AT e ot wtr (15 L), ol
(uml.;.udm(s-'.ummnndhn 165 The

exwracied with medhylene chioride (100 mL)
and wer (su L) The orgaic bayer Wt drid ovee
MESO, The tolveat wal renaved i vocuo 10 ive

T Vi s peiid vl ”‘Mup-‘um

phenl - methanesuloayl popylld-oxo-2 by 11
-150° C 'H NMR (CIXC1,) 083054

165173 (m, ll.cm.mu.ﬂ( m, 20

3H, Cl1,), 302-321 (m, 2H, CH,), 187 (3 1,w=

(87517 8z, 1H, mm)_-m:q‘s-m..mm,; 1%

6, 20720 1 MOHE, 3.4 ¢ 3-8 He T HOHL

6.84-7.00 (m, 4H,AD, 7. (uxnu.mmanm.l‘a
1 A2, 1049 5, 1H, NH),

TEri e T 2, dsos, 91 Sxh samm.
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6465, 11160, 11237, 11638, 11700, 11789, 11946,
12882, 133, I 35,
172,66, Anal Caled for €3y HiN0,8 ¢
N, $7 Found: C, 6133, 1, 619, N. 550

3
8

59, Example 9
(IRyCyclopropsoecarbomylic acid (241-(3-sthony-

4-methoxy-phiayl)-2-hydroxycarbamoyl-thy]-3-
omo-2,Vedbyedro [ iscindol 4-y1) -amide

- OJ@:—\
ij’“’ It

x
A wiuion of (1R)-3-{T{eyclopmpanecarbony]-amino)-
e gy kS e e T
phaayl) peopiaae

g, 081 m.ml) o & Sigeni!
ruse for 2 hre. To the misture was skdod By

ture.
Eleraito give (1R)Caclopropascearboxylc scd {210+

030-2.3-cyro-TH- -amide as a white solid
@ 7% ylh{) mp, \at’ss,rc. MR (DMSO-
d)d J2fm 1 T 131 1—1 b Sl
RO T T e CHg) 3

B, B
H, NH), “'C NMR

644,513, 55 45,

1216, 11681, 1 175k, 11937,

4 ue% %, 14221, uwd Jass 163
€, 6357,
91

SO0, 5 1 o G g8 3 LT N

510, Example 10 o

(IRFCychpmpasecarboryic acid [2-3-sceiony-
carbamoyl-1-(3-ehony-4-methory-pheny )<ty 3
0.2, iteo-1 - soindol 41 -amide:

g“‘\ -
M

L

o
_ Aluton of (1R)cxclopropanccabonylic acid {2410+
bt x@mmmmu 1} -amide and acetis lnhy “

c, Lol o ¥
wiS NCHH), 4.

58
Etber (10 mL) 30d bewane (10 ml) was added %0
suspession. The suspension v (ared 1 give (1R) 6yelo-
aaid

mm«-yu@anua.-omumm,,sm,.a]—
mp, 140-142° C 'H NMR (DMSO-d,) 8 0.85-0.91 (m, 4H,
i L300 =7 i 30 Cib). 175 LY @ U,
209 (5, 3H, (Hl. 3.07 Hﬂ 373 (s, 3H,
u Sl 418 (£ 118 W T
1z, i Ncﬂmsm i

55(»69![-1 3H, Ar). 718 (d,

[ Jﬁlll.”lvl‘ﬂl][ﬂ.l-EHLII‘AI A_l
NH), 1186 (s, 1H, NH), “'C NMR (Dmo-a. s,
170, 5155, 1795, 55, 4653, 81 0, $941,

e 187, 11009, 11677, 10729, 11747, 11023,
5

17, 13274, 13494, 1025, 119, laka1, lee

2, 16832, 171.70; Ana 1:HN,0,40.1

0. & 6279, B, 395 us u,p 036 Found: C,
P H, 382 6,0

N, Ty
S.11. Examgle 11
ORCyclopropsaeciborl acid p (1-(3cthory:
4-eushory-phenyl)- propyi-3-

mehanesal
ono-2.3 e 1L 14010014 31 amide

i
@/v(“ A

To a solution of (IR)<yclopropanccarboxylic scid {2-{1-

Mo 1H-soindol 4-y1) -amide (5.7 fA o), , it
cxyl phosphice (7.1 g, 2.4 mmol) 2nd thioacetic ackd (22
L., 31 @anol) ia THF (S0 L) was added a soltion of
DIAD (3.5 ml., 28 mmol) ia THF (30 mL) at room tem-
perarure. After 4 b, methanol (5 L) was added 10 the
mlution. The solvent was removed in vacuo. The residoe
was pusifid with Clhivamstography 1o give (IR) thioacstic
acid S{M{7-{eyclopropasccarbony}-amina)-1-0x0-1,3-i-
Bydro-isoundol- 2| 3{1-eshory 4 cmethoy-pheny ) pro-

Pytjester (5.1 g 79% yiekd). To a solution of (3R - tioacetic
acid - S-{3{7-{eyclopropanecarbonyl-amina)-1-0x0-1,3-i-

pyllester (50 g, 10 muwol) and methyl iodide (08 L, 13

immol} i methanol (40 miL) was added u soluton of sodium
Bydroxide (SN, 42 mL. 21 meol) at room temperature.
Afer 2 b, 10 the misture was added water (40 mi),
methyleae chlocide (20:L), 30 oxone 1K g, 29 manol) and
Kepi for 1.5 brs. The mixture wilmmlduilhmth\im
chloride (100 ml,) and water (30 L ). The crgani

vashad with N 3,0, (10% 0 L), brie (50 mL aad

idoe
e {!mmiwnmmmmh: acid (1 )(Mhurya

dride (0.09 L., 1 raemol
1‘mma).nm.‘mmnhum

- - isoindoled-yl) cnide as & white s0lid (sm g
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6% yield): mp, 122-1257 C; 'H NMR (CDC1,) § 0.85 093
(., 2H,CHy) 108114 (@, 2H. CH,. 145 (¢ Jo7 Hz, 3H,
CH,), 163-1.72 (m, TH, CH), 2 58 80 299 (23, 3, CH,),
2.60-2.82 (m, 4H, CH,CH,), 386 (s, IH, CH,), 397 (d,
J=17 Bz, 1HL NCHH), 4.06 (3, J<7 Hz, 2H, CH,), 431 and
435 (2 sew of d, J=17 Hz, 1H, NCHH), $.50-5.39 (m, 1H,
NCH), 684702 (m, 4H, Ar), 741-7.48 (m, 1H, Ar), 8.43
()78 Ha, 111, A, 1054 (5, 1E, NI); Ve nRia)
3 B28, 1475, 1618, 1418, 2476, I895, 4571, 4589,
5122, 5142, 5307, 5363, 5599, €464, 111,84, nz.w.
1689, 11719, 11780, 11938, 13038, 13048, 13337,
13304, 14136, 8.7, 14540, 160.79, 16982, 172
Anal Caled for Cy,H,N,0,540.3 1,0: C, 6193, H, 657
N, 878 1.0, 297 Found €. 6163 1L, 653, N, 5 61, H,0, |
210

60
13, Example 13
(3K)-3-{4 Chloro-T-(cyckpropanccar
|-u | 3-dibydro-isoindol-2-yl] - H.)—ﬂhnxy-&
5 wmm‘.ﬂml

i

Io 8 witien of ()2 m\u 33 ethory-S-asethony-
pheayl) propi ester (30 g, 8.7 ml) in
W(l&mﬁ)--md mnqnmi

20 propanccacbonyl-aimioo) beazoic acd mechyl (22 g, 7
o) s cialyl s (34wl 7 mnol), The misace

12 Exampe 17
(R}
Vool 3 iy il 113 sy 4-
i) propioaic acid

"8

o 8 salution of (38)-3-[4-<hloro-7. (cyclopropanecarho-
oyl-amiso}-1-0w-1,3-dihydro scimdol-2-y1)-3-3-ethovy -

-methoxy-pheny!} propionic acid methyl ener (10 g, 62
mumol) in THE (60 ml) was acded NaOH (10N, 1.2 ml, 12
mmol). The mixnure was stiered at roorn over.
aight. To it was added water (50 ). The misture w
exiracted with EIOAS (50 mixd). The aquecus layer

acidified by conc. HCI wati) pHe6. The resulied claudy
mintre was extracted with FIOAC (50 ix2). The orgasice
layer was washd with water (30 mlx2), beioe (30 1), dried
over Ka,SO,, filtered and concentrated in vacuo 1o give

1 2 ety
mmwu.m.nxulz:,,.m}mun 20
‘I NMR (CDCL) b 086091 (m, 2H, e-CHy).
10511 m, 2, eCHy)L 145 (4 1=70 Mz, 3L
OCH,CH,), 16-1.70 (e, TH, -CH), 313 (84, J=6, 151z,
1H, CHH), 323 (&4, 3-10, 15 H, 1H, CHH), 186 (s, 31,
OCH,). 400-4.11(m. 3H, NCHH+OCH,CH,), 431 4,
318 Hr, 1H, NCHH), 5.80-$.86 (e, 1, CHN), 6.83-6.92
(. W, Ack 738 (4, J=9 Ha, IH,Ar), 841 (d, 39 Ha, IH,
Ak 1039 (5, 1H, NHCO) “CNMR (CDCL,) 8 84, 85,
147,161, 36.7, 459, SL8, 559, 646, 115, 1124, 183,
190,119, 1219, 1301, 1329, 136.7, 1320, 148.7, 1495,
1687, 1728, 1735, Azal Cakid for €, H,CIN,0,4037
H,0. C. 60,11, H, $41; N, 5.84. Found. C, 6011, H, 3.25;
NI 564 1,0, 140

vt ol bk oy eyl cetate (50

) and watee (3 ). The organe Liyer wa waahed Wil

25 water (30 mlx2), brine (30 ml) andt dricd over magncsivm

sulfate, The solvent was removed in vacuo and the resulicd

il was punified by silica gel colusmn o give (R4~
chloro.7-{cyclopropanecarboay -amioo)- 1 xo- 1 3diby-

i prop
o o cid iyl e 3 whie sl 6.3 g, 335 .
158-160° C umu:ucmb 93 (m, 2H.
¢CHy). 1071 g‘us 170 5, 31,
S 16T (m"l ©CH), 310084, J=6, 13 Iz,
I3, IR ISRy m.(mu‘m [
» COOCH,) 386 G, I, OGH,), 4 8 Hz 11,
410 (1 =70 Kz, 2M, ocn,cn,x iy 316 18
Hx 1H, NCHH), 5 52-588 (m, W, CTIN), 6 m,
3L A, 797 (I8 liz, 11, A, 11!-5 m. mw).
10.47 (3. 1H. NTICO). ONMR (CDCL,y 8 8.4, 137, 16
385140551 8 71,550, 60, TTS 1R 150,115
1215, 1302, 1328, 167, o0, ez, Lo, ms
1706, 1723, 1543 Anal €,y CIN
ST46 11 555,80 75 Foand . 61351 Ty 2470,

“ 514, Example 14
IRy Cycopeoprocmnylc i (-3 cxtoar

11-Getheny. ey 7-tlore-
3emo-2, by IH-mndn)-byi]

en

iy

s

£

Ridetn il Smimrsviy s prosed
5 b et Bl 2 A1 b
phenyl)-props 162 g, 13 mmol) ia

pif v
THE (5 ml) was adided. mwmmmmk (03 . 2mmol)

US 7,034,052 B2

Vo . 3.9 mnol. Th reing mixure ws wred
cure for 4brs. Water (20 ) was akded o the

Tencion Sbies. THEF vaa ressved ln vaoes ot 10 n

resuling mixture was added cthyl acetate (30 ml). The

e v b wits weed s acbosee

salution (3<20 m), water (20 i) and beive (20 i)

organic layer was dried over magresivm mua-e.ﬁhmd-i

B 5

in vacuo.
e (3 o) o 2 v and Bl 0 e (R erclopropes:
ecarboxylic acid (2-[2-carbamoyl-1-(-ethoxy 4 methaxy-

Jl}amide n-lulu solid (05 & 82%): mp 201-204°
NMR (CDCL) 8 085091 (m, 2H, ¢ CHy),
a0, <A 145 & 12 i, 30, oty
!-ES]“(&.III! l’lblm]ll.ﬂliﬂ
38 (15, 1610 1 D, 386 o 0 D6, 4

u 313 Hg 2H, OCH,CH,), 413 (4, J=17 Hr, 1K,
NCIEH), 435 {d, 1417 Hz, 1, NCHH), $42 (broad s, 161),
4 (m, 1H, C1 633695 (.
A1, 736 . 19 HE 1H, AD, 843 (4, 9 e, 11, A,
H), UC NMR (CDCL,) 8.4, 147,161,386, 485,
334,360,645, 688, 1122, 1190, 119.1, 1195,
1218, 1306, 1328, 1366, 135.0, 1427, 1494, 1690,
1718, 1726 Aml, Calid for CouHL,CIN,O: C, 61,08

£.55: N, 8.90. Found C. 60.8%; H, 542, N, 8.51.

515, Example 15
umcyclmmm acid (1<hloro-2-42

y-rcchony-pheayl)-
nlwll Bwsm-! )dmydm-”l isoindol-4-yl}amide.

- gL
; -

To a soluion of (M3 [4-chloro- (e yclupmpanccaro-

mmy ﬂm_vl)p'ﬁpmt 3d (062 g 13 waool) i
i 3

62
omn(mzll.({‘!l,),ln! 1 1(m, 24, <CHy), 146
7.5 He, 3H, OCH,CH,), 1.65-1 68 (m, 111,c CH), 293

e NCH, ), 304 (4, 1=5, 16 1. CHD. 342 0,00
NCH,), 146 (81, J=5, 16 Ha. 11, CHH), 356 (0, L
3 OCH,). 410 (3, J7.8 Hz. 2H, OCH2CHD), 425 (4, 317
Hz, TH, NCHH), 4 60 (4, 1-17 s, 1H, NCHH), 5 555 64
(. 1H, CUN), 683697 (m, 31, Ak 738 (. 15 Ha. 111,
4 Fot. A0, 1031 o 1, M) 2C KMR
, €D, 154,168,352, 3646, 380, 486, 4.3, 864,
o R VAL T 130, VI 20, 32
1373, 1390, 1492, 149, 169.4, 170.1, 1733, Al Caled.
for C;H,,CIN,0, C. 6246, H, 605, N. $.40. Fouad C.
245 S5 N 85

516 Example 16

URMCyciopmpatatonylic i (72
(3-ethony 4-methony-phenyl)-2-ydrosycarbamoyl-
1 eyl donoe2 dihydro- 1 -isoindol 4-yi}-amide

a i
S
g -

5. To & soluion of (IR [4-chlor7-{eyclopropanccarbo

i mn!mlypkny\]mmx acid (13 g, 28 mmol) i
adtad

foom temperatice.
added hydroxylimine HC] it (04 g, 5.6 mmol). The

Water (20 ml) was added 10 e Feaction i, THF was
43 removed in vacuo and the resulted mixture was added ethy|
acetate (30 ml). The minrire was washed with sarurated
sodim bicarbonace solviica (3x20 ), water (20 ml) and
brine (20 i) The organic layer was dricd over magnesiu
sl lioredand concenied n vaus. The rsisd il
s ith xher (5 ml) for 2 hours and fliered 1 give
ot g e

2Hours a rourn temperature To the mixture was added THE
solution of dimethylamine (2 M, 13 mi, 2.6 mmol). The
resulted mixture was stirred at foom temperature for 4 hrs.
Waier (20 mi) was adled 10 the reaction miiuze. THF was
removed in vacuo and 1o the resulted mixture was added
eyl acetuie (30 ml). The mixture was warhed with sats-
e sl Ssstousne slaion 0220 i) waer (30 )
‘brioe (20 ml). The organic Layer w: llndovernug
vesium_ sulfate, f!m nd concentrated in vacuo, The
resled il s et with e (S 1) fr 2 b e
1o give (1R}cyelogropanccarbouyli acid {7-ckloro-2-(2-

-on0-2,3-dibydror 1 - isoindol-d-y1}-amie at white solid

(05 & TP mp 163-168° C3 'HNMR (CDCL) &

0w ) a5 white solid
clzg $6%): mp 142-144° C; "HNMR (DMSO4): §
07089 (m, 3H. eCH,). 128133 (¢ )75 Hz 1H.
OCH,CH,). | 78-183 (m, 1H, c.CH), 285-291 (m, 21
CH00), 973 ¢ 3H), 400 0 15 e 2, OCH.CH)
411 @ 17 HE L 4, J-17 Hz, 1
NCHH), 533 sm- b G 692654 (. 3 )
758 (&, 110 Haz, 1H, Ar), 826 (d, 3-10 Ha, 1H, Ar), 884
(v My 048 00 11 1037 6 0D 1C MR M504,
884,85, 152,1 142,322, 359, 643, 48,
D I 9 16303 120, e 40,
1484, 1401, 1663, 1676 Caled. for
C3yH34CIN,0,00 STHO: C, 36 01 H, 8 45; N, 8 36. Found
C.S797: 0, 829, N, 853, B0, 1 5.

s
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43 64

$17. Example 17 ml)mdmylm(lﬂml.“mmﬂ] The muxmre
overnight. The

(IR)Gs aci vacuo. The resul 3 with ety scetace (50

1) s s (0 Th e it v Wbt it
s ‘er 00 asd) bine (30 o) aud diied over mogrevons

e The soives w0 and

il was purild by s g coum i, gve 15 eyeiopron

Pl bty iol]- oo 23 Ml 1

o
Foiniol 4 y1}-amide as 2 white 3ol (650 g, 3O%0Y mp.
197-199° C; 'H NMR (CDCI,) & vm'u (@, 2H,

N o «CH,), 1.08-1.02 (e, 2H, ¢-CH, ), 1.44 (1, 1=7.0 Hz, 3H,
\ OCHICH,), 165169 (m, 1H. cCH), 297 (s, IH.
CHLS0,), 3.70 (dd, J=5, 15 Hz, IH, CHH), 38%(s, 3H,
\ - ocil w..m.-‘mm.m.m.u Dcu,ru,uum
), $.75-5.81 (m, 1H, CHN),
. (m‘ JH.A-) 7Ji (.s,:-vuua.m Ar), 84 ryy u,
& b 10.36 (s, 1H, NHCO) )ER[C( 3.3,
Vo2 a1 53115 55
1
1

.5, 36, 1z,
V31568 13561450,

n for Coll,CIN,O,S. €

"Iumwmwnnlcy:lwmpamunml:mnpﬂhw ; N, 5153, Found: C, $6.81% H, 3 26, N, 3.56.

iy lf-3omo-2 3t bydro- IHeisoiadodeyl | -amide (045 5. .19, Exsmple 19

53 ey TN (30 iy o aidd e nhyﬂﬁk .

0.4 ml, 92 mmal) at rom temperature. The 35 (ISHCyclopropanecarboxylic acid {7-bromo-2:(1-

tolied sl wat s wid b (10 ) for 2 . The ethyl]-3-000-2 3cibidro-1 Heisoindol-d-y1 } -amide
s pension wa filtered and e solid was dried in oven to

whe (mny:hpmmmmmm acid (22 acernyear:

ot -0ty e i)
chior-3.ox0-2,3-

x0-2 3-cibydro- 1 isoiadol-dv1) -amade (0.4 g, 50%): e
sy ENMR, (DL 8 08503 (. 21
©CH;), 108 111 (m, 2, €-CHy), 183 (1, J7.5 He, 31
OCH,EH,), o 168 (. 1H, c-CH), zn(. SH, 1]
3.02 (ad, J=5, 16 Hz, 1H, CHH), 3.50 (44, J=5, 16 Hz, 1|
CHH), lM( 3H, OCH,), 40% (g, J=1.5 Haz

24 117 e 1, CHB) 408 (1171
m clumél 565 (m, | ), 6.81-6.94 {m_ 3, Ar).
J-10 \r H, )n (\1: 10 Hz, 1, Az), 1041
-.II!)" . 96,91,153,167, 187,368,
482, 544, 56! 652, 12.7. 1128, 119.7, HDH. lN};
1224, 13 1335, 137.2, 1398, 1493,
1608, 1700, 173.5; Anal’ Calod. T
$89T H, 533 N, 793, Found: C,

(1) Cyshopopunesarryie scid {1 <tioro 21~ ol s by i (0.5 s 33
ety d-metbonygbemi 2. e l T bt = R07C_ overmght The rclvent war emoned i
ahyl aceta

) a0 e (30 ), The mw.:.,.:w. washed with
s 30 ), bt 30 ol i e ey

3

sulfae. The solvent was removed in vacuo and
= il was pusitied ly»;ib: el calumn 1 give (IS)cyclopro-
4 |

T W mmﬂnld-gl et viia w44} o TiNE =
l
), 1067114 (m. 24, ¢ 4701200, 36,
ncn,mn Lesln T o e 3
) 3 Hz (M, CHED, 347(s, 3L,
CLICHG. (1Y s

mu
e
s
7F
RT3
=E
Q

s
;

F
r'v

To 2 sl o 15710ty ¢ iy pheal) X 2
methanesulfony| ethylamine (1. S1 mn]’)qm D\IF(!(D " 1420, 1456, 1505,
) was added 2-bros A-chloro-6 {cyclopropan.  170.0, 173.3; Anal Caled for CoH, BN, 0.S: €, 227, 1,
ecarbonylamion)benic acid medhyl ever (16 5, 46 494 N, $O8. Fount €, 5257, 1 468, N, 495,

US 7,034,052 B2
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520 Example 20

Cyelopropancearbaxylic acid {2103-sthoxy-1-
‘methary-phenyl)-propyl]- b-oxo-2,3.dikydro- 1 H-
isoindol-4-yi) -amide

é [
w ug“—\

A sluion of T-amino-2-(1-(-ethoxy 4 metoxy-phe-
yl-propyl]-23-dibyro-isoindol-I-ene (1.0 %, 2.9 mamol)

»

66
minture was a'.r-dn] with EOAC (50 ml) and warer (30
21T cople e s bl s vtes (00 sl o
e (501m0, driedsver a5, vacus.

yclopropanecarboxylic acid [7-chlono-2-{2<cyano: |-

B cdry-metbory pheey -] o0 33 dibgero.

FHl-isoindol-4-y1} -amide as white solid (2.4 g, 80%). m
° C 'H NI

OCIH CH, 7 (d,
s e WL NCI 037 6
2 IH. Af, 847 1o He. 11,
162,
212, 4 560, 637, 1113, 1122, 11639, 1184,
ot “Tiaa 1315, 1275, 0 1965, 1389, Jana,
1400, 1690,
6350 H, 533, N, 9%

2,
(o 30 A T3040
Ack 1034 L, M90;

Caked for C,.H,,CIN
Toot €, 0345 1300, M0 0

522 Example 22

S, 5 machia
THE (10 L e boed byt fox 40 i Toe st

cid (2:[2-(3.5dchloro-
..,mm. Ay oy oy rhnmdbw

st (so L) and sodtm hydogen tarborate (s, 20
ml) The Tayer was washed with brioe (40 ).nu
&-u(\-{m}- Th(-ulvmlvnrm m

pheaylhpropyll-3-oxo- uuwim' 1 o wy
amide as 2 white solid (900 % yie) mp, 1

© 'm-m(cnnunan}(m,zH GC,).ﬂw{‘ |.7
Fz, M1, CH), 1027108 , 21, I, 144 (4, §+7 Ha,

Yz 1, NCT, 0 Gl e
135 G, A 10 (3 1 11,
Ha, 18, m.sm(u.l- s il 1.7, 1057

e Nux“l:NMR{ 3819, 1118, 1475, 1618,
S50 5 ghan 46, 1251, HEAS,

mm ms:‘ m 36, 10294, 13802, 4137 14835,
ied for CyallyN;0, C.

S0 oo, N 055 Foumt .70 5% SUEA 480

521, Example 21

Cyclopropancearboxylic acid {7-chloro-2-{2-<yano-
H!dnmv-ghml)cml}dm 23

5

s

a

"85

o0 3 iz of 205 dikhkenpyridnd 41110

ethory4-metboxy - bznyl)-sa-nol(:mm.umnm
¥I% (060 g, 23 mool) watsdded DIAD (0.4 mL 22

4 0-C Al S i, (HORION, b it
mieute 0 C. The mismee vas ke 0w
Mmpertire overtaght.To the rceure s i PP, 09
ool i
o & b Tt e s emaced wih b (23
L Jaod INHCI (225 ) Toe aquoocs ayee

To the DMF solution (20 ml) of 3:Amino-3{3-cthony4-
meiboxy-phenyl)-propioaieile (1 5 g, 7 mimol) was added
EtyN (16 ml, 12 mmal) rnnamu by zmm-mnyl 3.
chlor lopropanecarbony -ami
mnhvl cster (242 g 7 mamol). The mmn‘xhu*

€T 12 b e comled to roo saspareran Toe

wan cxtrocied with methylene chioride (2x50 mL). Tho
sombined organis layer was concenirared o give a3 oil A

-dmy!eua( 00 g, 0.6¢

% ecarboayl-amino)-bearoic
‘mmal) and riechyl amine (0.1 mL, 0.7 mmol) in DMF (5

5

-

3 wilh
ive HPLC 1o give cyclopropanccarboxylic acid {2-
12-(3,3-ichioro-pyridin441)-L-{3-ethoxy-+-methony-phe-
ay-ethyl] 3-ox0-2,3-diby o skl &1-acmde
(30umg: 16% vikix mp, 150-151° . 'H NMR (cDC)
8081-051 (m. 2H. CH,). 1 01-1 09 (. 2H. CH, ) 145 (1.
1273, 38, DI,HQLH;!(mIH CH), 368 (dd, =4, 13
Hz 1, CHE), 379 (84, =11, 13 Hr, 11, CHH), 189 s, JH,
SH AL 7 i NG £08 (17 s 2
ChLLs Ll keIl i e

H. NCH), 685 (m, 3, Ar -5
cmiv!H;:Ii.Arx.s 4300 2. mms. nl‘ Mln e
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 NER Iass rar,
11982, 13065, 13311, 13319, 13796, 141.4

14759, 14875, 14037, 16953, 17395 A Cated for
CoplyN,0.C150 €, 62.2% H, $04; N, 7.78. Found: C,
6195, H, 305, N, 743,

423, Exammple 23

(LR Cycloropanecabonylc acid {241 (bethory-
mcionybery Sy etk by
010.2.3 dihiydonl Hisorodol £ y1}-amide

I 2

Seep 1 To o soluion of (1R){1-(3-<thosy-&-methory-
phenyl)-3 oxo-butyl|carbamic acid ert-buryl ester (1 g, 3 35
mesol) in THE (10 L) was acéed & solution of rocthyl
tithiun (4 L, M, 12 mmol) 3t 0° C. To the mixtare was
sdted The residuc. with
byl acesate (50 ) and NH,C1 (sat, 25 ml.). The onasic
Layer was wasliad With brine (100 mL) and deicd over 10
MySO, The ol was remove in varu The s was
prepcaive HPLE 1 g (313 sthony 1.
sbety ) ) Byiony. 3 iyt oo
tetbuyl cuser (150 mg, 1% yield).

Shp 2o schtn of ()10 stoxy-d et

ester (150 ml.Dﬂml)mklhylthMumk(! ml) was.
added » solusion of HC! ia diovane (04 mL, 4N, 2 manol).
J\Mih&mmnl‘awmmrunkmlwn
wsed ia the pext step without further purification. A mixture
of the resulted oil, 2. mmn,\ fm{cyclopropanecarbo-
ayleamino)-benmic i et 0 ey
and rethyl amine (012 mmol) in DMP (3 mL}
solvecs .

052 B2
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524 Example 14
Lo o s {3{2-eyclopm-

panccarbonylotycarbamay]1-(3 <thoxy4-methoy
pheayl)-ethyl]-3-ox0-2, !-dllxysl.rv

Tor solution af (1)-cyclopropanecarbaxylic scid {2.{1
bl i e o |
2,3 -dibydiro-1 H-ssomdol4-yi] -amide (500 @, 1.1
mmol) in scewaitnie (S mL) was added cysiop
by <hloride (015 mL, 1.7 mmol) at noom temperature
and kept for 24 b, The solution was extracted with echyl
acetate (30 ml) md sodium, hydrogen carbanate (50 mi.,
sai). The organic layer was éried over MySO,. Fltration and
Femoval of oive ave (1R beyelopropase oyl bl

‘meshary-pheayl) ety :owud.h
31}-amite (380 mp. 66% yield), -132° C; 1 NMR
TDMSO-4,) 80 81-1 01 (2 ms, xu -tul,L 131 (', 1-1 iz,
HaLLLI L8, 11, cH:.m 305 (m, 21, CH1,),
« (. 2, CHy) 417 (d, 1= m
e NG, 4 som-mm. i NGlin.sce L)
H, 11, NG T8 (e 1t
pek e ity Al).lzl‘d,!-llll.liih)_lnil
e, NI 1200 0, T, 35 )
5000, 038, 1440, i, 4.1, 4 08,1548
Gt 11158 T st 17, 10745 11537
13122, 13277, 13696, 14125, 147,04, 14257, 166.3%,
for Cuub),N,0,40.7
N. 787, Fount €. 62.64; H, 3%,

indel 4.

5.25 Example 25
(IR Cyelopropuarcabonyle scid (2-{1-O<thoxy.

wuhamixwt ramtn m
(50 mL)

1

L0 T HCH 0L, Th g Iy s bod wih IV
G (50 mL) bt (30 oL snd rked v MgSO, The

removed
ine HPLC 1o ghve 1R}y
Tie ekt {31 [14M4mnwmswy+

(100 . $1% yield): mp, 90-92° C.; | Hnm
035-093 (m, 24, m,) 1.08-1.13 (m, 2H, CHy), 1
ST G T G, S, 148 (3 1 i, cu.).
167-1.74 (m, 111, CH), 218 (M. J=4, 14 Hz I}, CI

3o L!N(J.J-HH;HI.NC‘IIH),AM
H, CH,). 836 (& J=17
i NQI).&KMS»(-,JH.MI11[(\,J<QII‘. 1
ADLEAZ(G 1 ey LA 10,58 1L N 1C NV
oy 827, 1 132, 4395, 4613,
2,11290, 116,71, 11731,
L6 19799, alsa, [isse,
7272, Azl Caled for Slla0uil o
Mpr.un H,7.30N. £95. Feunt C. 6575 |

R)-cyelopropmecarbos
ethoxy4-methony-phenyl} 2 isobutyryloxycarbamo

T

L]
To seluion of (1R)-cyclopropasecarboryle cid (2.1

one 2 Byl k-t anide (0 e i
el sl (L) was e inoburyyl e
muaLummnummmpm re and kept for 24
b, The delition wat exsacted with iyl m(so wl)

salvent gave (1
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ey} w2 3-dydro I sciacol-4 y1)-amide (380
g, 66% yield): mp, 107-109° C.,
0.85-08% (t, 4H, 2CH,), 110 (d, J=7 Hz, 6, 2CH,}, 131

(u—vm.m cu,nu-m(nm.cuuu 17}(m. )

H, CH), 302-3.05 (@, 2H, CHy). 373 (s 3, CHy).
3.96-403 (s, 2H, CH,), 4.19 (¢, J=13 Ha, 11, NCHH),
459 (d, J=18 Ha, 1H, NCHH), $.67 (1, J=8 Hz, 1H, NCH

6.86-694 (. W, Ak 7.19(d, J-8 Hx. TH, Ar), 750,
Halb Ay S T8 g VA B

. 10
1186 (s, [H, KH); C NMR (DMSO-d,) 8 7.76, 14.69,

1546, 1865, 3127, 3464, u.sy, 5107, 547, 6380,
L9 11209, 11682, 11732, 11250, 11927, 13123,
13277, 136,98, 14235, 14795, 14838, 16661, 16804,
171.72, 174.29; Anal Caked for CoH,,N,0,40.11 H,0: €,
£399; H, 617 N, 800; 1,0, 038, Founl: C, 6364, H,

526 Example 36

hpmpantaboxyhrmﬂ (24 {2,

qw propiony loxysarbamey ()-1 3¢t

oxy-phemy| bechyl]-3ano2, kmaydm it
&y1)-ammi

-1

yickd):mp,
037-0.59 (m, 4H, 2CH;), 119
Hz, JH, CH,, 1.76-182 (m. 1H,
10, 38 i, 21, L ), 373 (s, JH, CH,),
397408 (e, 2L, CH), 419 (& =13 Ha, 11, NG
438 (& J=18 Ha, 1K, NCHID, Ses (& 18 Tz, 1H, NGH),
676,94 (m, 3H, Ar), 719 (d, J-8 Ha. TH. Ar), 750 (¢, J=8

5 doro-2;

Ha, 1H, Ar), 8.23 (d, J=8 Hz, IH, A:k s, 1 NH’) o,

1182 (s, 1H, NH) P'C NMR (DM:
1546, 2671, 34.63, 3163, 4661, snus. nu Q?l‘
1191, 11207, 11652, 11732, 11751, 11924, 13124,
13176, 13696, 14224, 14792, 14355, 16666, 168
1TLTE, 17S.41; Adad Calcd for Cgbly,N,Oy: C. 6479: H,
6.56; N, 782, Found: €, 6491; H, 6.50; N, 784,

70
27 Example 27

(R Cylopropansstontlc scid 4 12 2o
eihyl-buty yloxycarbamoy )|

O
‘pheayl)ethyl|-3-ox0- ud-iu-lm-ili el 4 yl]

"i&dﬁ“

Toa solution of (1R)-cyslopropanecarboxylic acid {2-(1-
r\lrvm-undnld'yll e (sw mg, |1

Tnome
STt gave (1R yelopropansiasbons
(Hz-:mdmmy

21l amide 050 g, 5% v
u 5048 087-035 . il 2Ci) 0 058 ¢
1. 123180

3 CH,), 3.03-3.06 [T
3

13 it i N S L]
m, 31, Ar), .18 (4, 1=8 112, 1H, 'unw(-t—

ll!‘ LN) B2 x!!h&lll 1H, Ar),
1142 6, 1L, Wi 1C MR (01 04.)5175.1-170.
2, 1,11, 5547,

nm_ 5 um. Rt i
73, 169, 126 TS S 16654
!ﬂu. lb?'}l |7l7‘}Anl.l 3oty N, 0, 40,1
es G5, ousd GBI, 683

528 Example 28
(15)Cyclopropsoecastoxylic acid [2-]1-3-etbory-
A-methoxy-phenyl)-2-methane ulfonyl-echyl)- 7-
f1060-3-010-2 3y dro-1 H-is0indol-4-y1] -amide.

EE

To & soluon of 2 bromometbyl-cyclpempinecarts
aylamino)--floororbenzoie cid methy| eser (1 g, 3 manol}
aed LN (125 il 9 i 8 DALY (10 S s

32 memal). The mixtume was beaicd at

ethylasnioe.
e M’Oh‘ng.mmmum»rmdd o oz

it EOAC(0.
I The orgenic ye s s i e (59 i) e
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(28 ), dried over Na,SO, and sopcenirated. The ressiied 530 Example 30
il was puriid by chromabograpty 10 give (1S Fepelopro-
recatunti wid (141 0-etryd m ey - e l?—Cl!-o-!—Il -(-eboxy4 methen
‘methanesulfony) ethyl]-7- oo Jow, fony!-<thy ] !n-—u«i:hm
cindalt )nnm.nwm..m:mq $5% yieid): + ffmrsy 2 ebabpipenc
H NMR (CDCL) 8 0£8-0.92 (m, 2H,

ICH,), HDJ 12 @, 20 EpropyICHL 14T 0,
S5, it oo 1, e

1,CH), 16468 (. 11, -peogyICED, &
298 (5, 3H, Gl 3. 63-3.73 (m, 1HL,CHIISOY), 187 (5,31, K/\
CH,), 405423 (m, 4H, CHHSO,sCNHH+OCH,CH,). ' " e
53 s 1ovs e, 16, €Y 68569 (o 1. N,
636693 (m, L, Ark, 704 (8 e, 11 Ar), 845855 H
. 1H, As), 1032 (s, 1H, NHCD), ''C NMR (CDCY,) & ‘. L
826, 837, 147, 16,04, 4150, 44.67, 5130, 853, 8596, i~y

Hes, e dadl b ade SR 0y

126,43, 12674, IJ!W‘ 13448, 4893 14988,

Hos, 18 i 15 for

Coli 0,5 C. 376, H. 555 N, 571 Found: €T 3 selion of (1S}2<boro-t.(7-cbloro2 {163
SN AN N, 885, oyl mesony et} - aednerubon eyl

™ oxa-2,3-di 1-4-y1}-acets
" 04!mmvl]ncllm(mmljw:sddnilmnh,l
529, Erample 3 sine (031 i, 1.9 o). The trixee was besied st 70 €.
N TS Bleistoadsinderpdr L
(15)-3-{7-Chioro-2-{1-{3-ethony -4 -methoxy phe- nd extracted with water (50 mi) and EOAC (S0 ml). The

oy} 2-methanendbayletyl] doro-2 Sudbydro.
16i-soindol-4-y1)-1, |-dimethyl-urea

e (50 ), beine (25 )

e .
0 mma---wzn:jz( it
"

o— i) mp,

o (DT 143 e 1570 Hy, 8

OC'H}:H,} nu . CHi, 260 o, 852 O, o

~ ‘NCK.).]JI (d,J=2 Hz, 2H,

‘!‘ L o \ CHR-‘CO}}T]!M Jv&ISII ]IL ,). BE( 3H,

35 OCH,

‘i ua(u-mm u,cumu ua( 1H, i%n

E vl(m.)k( Ar), 7.40(d, J-lHltIII 1, Ar), 8.55 (d, J=§

b A7), 11,45 (5, 1H, NHCO); € NMR (CDCly) &

ilT! 41.37, 45.1° l&!l S1.57, !!l& S431, 5576,

598, 6118, 646 AL T

Ta23s 1200 11198, 13808, 13021, 1 7,

16850, 17001 Anal Caled for 1 Cobhn CHOS: c g
To  (15)7-anion-d<bloco 2{1-{ethory dmethoxy.  H. 609N, S67 P €. 3583 11 533,35,

e

531 Bxamyle 31

&

one (809 mg, 182 mmol) was added dimethylcarbamyl 4

chlonde (3 ml). The mixture was beated at 100" C. for 20 1S5 {7-Chloro.2{1.(0-exboxy-4-metb

b The escion b was nced 0 o ey s A oy s e

and extzacied with water (30 ml) and QA< (50 ml). The "\ Satndoi 1) 2mpbol b ecanide
onpanic layer was washed with water (50 1), b (25 i, vdrocioride

e vt RayS0, mf concememed. The sk ol wn
by chrucutography 1 ive (15)3-{7 chioro-21-

%02, 3dibydro- 1 isoindol 41},

| dimethyl-urea a5 2 &
‘white solid (600 mg. 70% yield) MZV‘ 3 "HNMR e/ﬁ

¥ 7.0 Hz, 31, OCH 294 (s, 30, ¥ K/

(5. 61, N(CH ,|,:xn(m.15|sm.m A o \
CHISOL), 153 (L 1), 0842 m. 4iL CH SO, 9
CHHN+OCH,CH,). 420 (4 J-10 Hz, 1H, CHHN), e i
$73-579 (@, i, NCH), 6.36-696 (m, 3H, Ar), 736 (&, -‘J i%

I3 15, Ak 835 (4 1o K UL A3, 70 G, I,
¥HICOL C KMR (CDCI) b 1448, 360, 4

5147, un.:m 64.64, 11164, 11167, 11238, m‘o‘ <

s, a3 e, :zvu. 332, s, 13877,

14894, 149EH, 16992, Anal Caled for 4 Tu . .nmm.. of (|su<umuvpmz|m
Coyl, N a.sc a0 156 M a. o fhrth
g S N T8 m:.s_wmmuyﬂm 29 =g
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OIIW!)InCHCN(WN)wnMW (a7
). The mixture was heated at 70° C- for 2 hs.
m

on roovap

(50 mi) acd EXOAe (50 ).

bed with woter (30 ml], brine (25 ml),
tod oil was

‘Purified by chromaograpty 1.
with HC in cther (3 mJ)npv-(lS)N [7.chloro-2{1.(3-

-wmmmww4 y1)-2-morpholin=t- ,-1.:
2 white b (200 mg, &%

o5
yieid) !-v (€O, with D0
P S e , OCH,CH,), 268 (broad, 4
CHNCH, o morpiol

no ring),
(beuad. 241, CH,NCO). 1.72 (44, J =5, 15 Hz,

V87392 (m, TH, OCH,+CH,OCH, oa

405423 (m, 4H, CF Lso,ommnocu,m,). uu (a‘

nm |il.
CNMR 1675,4171, 47,09, 51 22,
5519, 56,02, b!ﬂl u:u.s‘!l 10568, 11167, unt,
245, Lasl, i, |

L 168

c
H, S8 N, 676, 0.98% 11

532 Exampie 32

(18) - {7-Chlaro-2-{1-(3-sthoxy-4+-methaxy-phe-
o)) 2-edmnesulfonyl ity S oxo-2 3y o
TH.isciodol 4 y1}-3 4 a e

€, 070,

:mz il. A3 N, 687

74

e UM Ark B84 Jo 1T ) 1021 b 18, )
1045 (o 1L, NHCO) C NMR (DMSOdE) B 1317,
2328, 4131, & Ha 234, 600, sas2
BT, 11350, N2k, 1200 15125

13321, 13472, 140,60, 148.55, 149.46, ms; 1701
1813, Anal Calked for Co,H, CLN,0,54041 H,0: €,
S0.78: H, 565, N. 740, Fouod. €. 5081 H, 5.5 N, .18
H,0,130.

531 Example 13
50 mg Solid Tablets

I-ly!ue 2¢id (2{2-carbamonl- l-(!-a.bv—-.«umw .-u

amide, can be prepared in the following manner:

0
Consiutans (or 1000 i)
i e T
1-3-+ony & conthony plenil i |-7-ckioe-3-
o33 ity
e are
beat v s
fese vt 8000 04
e
e e
demisariind iz as
»

Hydrochlonde

s

To a solution of (15)-2<blors-N-(7-chioro-2{1.(3-
hyl]3

ox0-23-dikyero-1H-isoindol 4y} acetamide (400 5. 3

0.78 crmol) ia CH,CN (10 zal] was addad
@¥a MeOH. | 6l 3 mmel. The miree vt b ruknod

ainfure w
unmw.,.nammm-,m(mwmmmm

‘organic Lsyer was waibid with water (50 1), brine
T2 e, drd aver o 20 conccatratod. The resulied

widih The active ingredient, lactose, o, mug-
nesiti stearate nd Balf of the staech then are mixed. The
3y Cther balf ofthe sarch s suspended ia 40 . of vater nd

e,
5 of 1.2 mm mesh widh a0d compeeised  form tablets of
spproximately 6 mun dismeter which are concave on both
sides.
534, Example M
100 mg Solid Taticts

Tablets, each containing 100 mg of (1R) Cyclopropan.-
ecarborylic acid {2-(2-carbamoyl-1-G3-¢thory-4-methony-

V1) amide, ca be prepared i e foliowing mamer:

35 Comimmuens (e 1000 nsiem)

m v twoy

HCT i tber (3 ) io give (1SHN- {m,nm.
Nm«mqm-mu 2-mectaner

lamino-scetanside, hydrochloride as a white solid (300 .
&%w; mutoswg'll NAK (DVSO-der b 133
(127 FHHUCA.H'L“:CII )0 304 (s,
I, cu,nuu.w CH nau {H, OCH,CH, »

o i CHIISO, -
CIINCO).HBMI TR i ey (m,
1H,NCHY, 6.98 (s, 2H, Az}, 708 (s, 14, A", 769 (4, J=8

e iy ey i e
pisdiwoner i

e
agaenin rearse

Al I
06 mum mesh wickh. The active ingaedient, lactose, magne-

89 sium stearwie and half of the starch then are mixed. The other
Sl of the s npendet 0 40 mL of wate and s
maspeasion is sdded 1o 100 ml. of boiling waier
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mixre & if necessary with the sddition of m:&mumhﬂfu[mmhhw
water. The granulate is dried ovemight at 3§° C., forced  and this suspersion mnwumum
through a sieve of 1.2 mm mesh width and compressed to f wa
form ablets of approvimacely 6 mm diameter which are 3 nmdww;ulmuxmdu-mu
‘concave on both sides. ‘mined and with the addition of
-mmg-ul-uudmd.m 235 C, foreed
535 Exsnple 13 Srough & gy

12 mm compressed 1o
form tablets of lppmxzmrly 10 mun diacaeter which xce

75 mg Chewable Tablets coatave oa both swdes and have & breaking aoich on the
opper side.

Tablets for chewing, exch contsining 78 mg of (IR}
¢ {24 537, Example 37

ool d-y1] acside, can be prepansd in the fallowing 15 100 mg Gelatin Capsules
maner

Gelatia dry-flled caprules, cach conaining 100 (IR)-
{2{2-carbammoy!-| m«nny

 isoindold-y1}-amide. <an be prepared is the following
manner:

T —
Doy ity i e
mu.ﬂmm woincb e

et oy
Lo 'RaE 2y Composten the 10 ubien)
frche i (FR)Cipmpuamcattonsing il (2 (xatbuncrt 180
e b T W
5 i ke a iy seluier w0y
. et 04
o H
025 mm meh % The il we e Lo we
mined, gramlued wi tion of gebitin solution,  The sadium lauryl sulfie i sieved into (1R)-Cyclopro:
forced mm . nm afl um mesh widdy, dried a1 50° €. panccarbonylic acid (2.(2carbamoyl-1-(3-cthoxy-4-meth.
a0d agaia fore m!n-murnmmnwm »
(m)r ha sieve of 02 o mesh wilih and

}d:rll 7~¢mym: Sdby-  the two mmx are intimately mixed for 10 minwes,

au:mmu..u.,n amade, the glycine and the saccharin added

are canf Iscie granulate, he  of 09 mm mesh width and the whole is again imtimately

e ok e A i e o mixed for 10 miautes. Finally, the magnesium siearaie is
afer mixiog for

1o diamear which e concabe o both il ad bave 3 e 3 e, e mistut s timdaced i pocions o

 breaking groave on the upper s i e dey. ll eapeud

536 Example 3 » 533 Exaaple 27
10 mg Tablets Injectable Solution
Tabet, exch contaising 10 mg (m-r A02% injection or nfus be prepared, fo
bowylc acid phe- 5 example, i the following

amide, can be prepared in the following maneer.

(R Cycbompuarcaton s [ cutasor o
{8 ey ey e by

P erp i
oy

Commponiica (o 100 usien) iy

(Dot kit (1 otamnt 1005 g 2000 4
L gty e} e it e RL
et
ey acid (2-{3-carbarmoyl
R it 630 oy b metboxy pheay]) ety <bloro-3ov0-23-
- ErH e foindl- 1} n il i 1000 ml.
el 408 of water a0d fi The but

tered hrough 3 micro

ki b o e ol 0 50D i
$3 water. To peepare dosage unit formms, portions of 1.0 o 2.5
‘The sod ingredicas are st forced tvmghasicvecf 06 mL each are uzroduced into glass ampoules feach contsine
s mesh width, Then the active amide ingredient, Ictote,  ing respectively 2.0 or 40 mg of amide)
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78
R feen M!YH' {3-0-(syelopropylcarbony-

All publications and patent applicatioas cited in this
7 ifeach

individuly ndicsted to kmnmmnm
Mm,;.a. foregoing. invention has been described in 3
ome decail by

um«.ymmm acid {J{I-(l-uhl‘y;-

‘purposes
of cuity of e saling i il be reasily sppatet 33
those of ontinary skl in the an i light of the texchings of

be

made theretn without departing from the spirit or scope of (0
the appeaded claims.

Whist is claimad i

1. A compound of formuls (1)

9 —
i
V)\ 04?—-\ »
%,
¥ L
&

whereia
¥ is —C{O}—, —CH, =, —CH,C{0)— or —50,~;
Xis b
2 (Cou -nqnqowl' €, a-alhyl, (Co
Gy oG, il (G,
), alkyl}-SO(C, ., -alky l (o
k), (rm i &

Ryand By iy ,uqm.a‘nn, Gualig, eychoaligl, or
€, pyeloalioyl;

Ris, m‘n' O, o O—C, y-alkyl);

R s b

R is —ou or —O—C{O)R’; 0

R s €, gallod, amino-(C, 4 alkylh (C, 4-alkyHCy o
eychoalkyl), C, eycloaliyl, pheay, beayl, or aryl;

or 3 phammaceutically acceprable sal, solva,

5 o e vt

The compound of clim 1, wherea 2 & Cpatad- =

)
4“@1}0",
1

R Coi, (oo
alkyl), [“.rdlvl}.i(),[c. p:lkyll‘ (Cuqlkyl}aﬂ(cl
alkyl). (€ kg N, (Corally I-NC, yaBl), (€
"W‘)-N@'KOM or CH,NSOLC, l'kvl

of claim 1 whereio R, is

e of claim | whesein R, is cr-r,cu,,cl I
Cﬂxf.«bww:l or cyclopeotyl
compound of claim 1 wherein ¥ is —C(O)— or
i s

(m)Cy‘hpmplmrbaKyh: acid I g
S.cmetanes] feopyl)>

ox0-: } A mlu’dm -1 Heisoindol- 4-y1f-amide;
R Crsompomentonyic it (10 z‘m-m-
methaxy-pheny -ano-
éro-1H-soindol 4 p|ej ‘i

necarboryl
‘methary phmyl)dﬂnlﬂﬂfmnl Aeia s 33dn
s -£y1) amide;

U Crebpeibonie o (2 Sichyi
PEwsET I
i wmdal-l‘yl)cmuk ydmnwm
(m)-L‘y:Invmnd-:m-c {2413 ethony 4.
“pheny mmr..uyimnn J-om2,
Dbyt 1 o 41 amide:
nk)-Cyehplvp-meln scid H-{l{!ﬂh}ly-&-
shenyl) 2 tyteonyearbanay eyl oxo-
fiprabiaraawindie
R Cyclopmpinesrbarylic st (x T —
oyl-1-(3-cthxy 4-metboxy-pheny hetiny]-3 0x0-23-
Bhyir- 11 i - ) i
PR Cyckpmponabonlic sod {2143 aboxy 4
ey phy 13 bl o] 2,
3-dibiydro-1H-isoindol4-vi) -amide;
ORM-{4-CHore-Heys opmpoecatbonyl-amino1-
-ibydro-issiadol-2 y1]-3-(3-stboxy-4-roeth-
ftl o ittty

cm)-cyeb;mp-ucmyu acid [71ahv-!—|l-ﬁ
sy phemyl) 2-bydro
nhyﬂlmuudmydm- ”
c]R)Cy:bmnm«AMlyh:M |z . [2.acexyearbam.
4 -methancy-phiesy])-eehyl]-T-<hloro-3-
z.)ﬂmmm |
(19)-Cyelapropanccarborylic & (7?«\;1 (103
ebervy-4 metory-phenyl) 2-metunesclfoayl oty ]
:—am»z.)-amntm-mimu+yn}m“"v o
(18)Cyclopropanecarborylic acid  {T-bromo-2-[1-(3.

abovy-dmcthony hesyl) 2 dethanesfeayt by
mu":fa,ﬁim..?m et

(¢

5. e S isomer of a comp
shim1, lmmm.(yfnenrsu)im,« a phamaces-
tically acceptable sal, salvale, stercoisomet, or clathrate

aylfoamide
(1R) Cyclopropansearbosylie acid _(2{1-(:ethoxy 4.
mecony pheny ). ydewny- . ey by ]2,

7, Aa isomer of
i . bnanity e of S somer, or & phamsces-
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R i C, yealkyl, amino-(C, y-alkyl). (CyalkyIHCy o
eyeloaligl), €, (<ycloaliyl, pheayl, beanyl o anyl;

s

¥ ora plarmaceutically scceptable salt or sohvate thereof.
1. The compound of claim 1, whereia sai solvate i &
bydeate.

12 The enntiomerically pure S Homer of clim 6,
51 wherein said salvate is & bydnatc
% 13. The enantiomerically pure R isomer of claim 7,
wherein sid solvate is a by drate




c. Copia de la respuesta presentada por el solicitante en respuesta a la accion oficial

junto con las reivindicaciones modificadas junto con la traduccidn al espafiol.
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REMARKS

I. Status of Claims

Claims 1-17 are pending. Claim 1 is amended to delete the terms “solvate™ and
“polymorph™ without prejudice or disclaimer. The definition for certain variables in the
formulas recited by claim 1 is also amended solely for the sake of clarity. The support for the
amendment can be found, for example, in paragraph [035] on pages 9-10 of the specification as
originally filed. Claim 13 is amended to make it depend from claim 12. No new matter is
introduced. Applicants respectfully submit that all of the pending claims are allowable for at

least the reasons set forth below.

I1. The Rejections under 35 U.S.C. § 103(a) Should Be Withdrawn

Claims 1-17 are rejected under 35 U.S.C. §103(a) for being allegedly obvious over U.S.
Patent No. 7,034,052 by Man ef al. (*Man”). Specifically, it is alleged in the Office Action that:
(i) Man allegedly discloses a general process that a 2-bromomethyl-benzoic ester can be reacted
with an appropriate amine to form a 2,3-dihydro-1H-isoindolinone; (ii) Man allegedly discloses a
few ecxamples of the said general process using an organic base (i.e., triethylamine); (iii) the
process recited by the pending claims allegedly differs from the process disclosed in Man only in
that an inorganic base is used in place of the organic base; and (iv) it is allegedly prima facie
obvious to substitute an inorganic base for an organic base in a process. Office Action, pages 4—
6. Applicants respectfully disagree with each of these allegations and submit that the

obviousness rejection should be withdrawn for at least the reasons set forth below.

(1) The Office has not established a prima facie case of obviousness

The general process for the preparation of 2,3-dihydro-1H-isoindolinones, as described in
the reaction scheme in column 32 of Man, does not specify any reaction conditions, much less
the requirement of an inorganic base, or any base at all. Nor does the disclosure of the gencral
process contain any teaching that would have led those skilled in the art to believe that an
inorganic base is required or preferred for carrying out the reaction. Moreover, Applicants
respectfully point out that the substituents on the phenyl ring of the benzoic ester starting

material (i.e., X'=X") are not expressly defined in Man, thus, the difference between the process

SDI-134560v1
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recited by the pending claims and the general process disclosed in Man, to the extent any specific
chemical compounds are concerned, cannot clearly be ascertained by those skilled in the art. For
at least this reason, Applicants respectfully submit that the general process disclosed in Man

cannot be used as a basis for the assessment of the obviousness of the pending claims.

Man also purportedly provides a few examples in which 2,3-dihydro-1H-isoindolinones
are prepared by reacting corresponding 2-bromomethyl-benzoic esters with an aminosulfone
intermediate in the presence of triethylamine. See Man, columns 63-64, Examples 18 and 19. It
is alleged in the Office Action that the difference between these examples and the process recited
by the pending claims is that the examples use an organic base while the process recited by the
pending claims uses an inorganic base. Office Action, page 6. However, even assuming,
arguendo, that such an allegation were true, Applicants respectfully submit that merely pointing
to such a difference alone is insufficient to establish a prima facie case of obviousness for the

pending claims.

It is well-settled that substitution of one known element for another known element alone
is insufficient to establish a prima facie case of obviousness. See MPEP § 2143 (stating that
“Exemplary rationales that may support a conclusion of obviousness include . . . (B) Simple
substitution of one known element for another to obtain predictable results. . . .”) (emphasis
added). What is required in the obviousness inquiry, which is precisely the element missing
from the analysis provided in the Office Action, is the predictability of the results. Specifically,
the Office appears to allege that substitution of an inorganic base for an organic base would yield
predictable results because they are both bases and have the same function in the process. Office
Action, page 6. However, if such a general assertion were to be held true, it would be equally
applicable to any reaction involving a base, regardless of the properties of the reactants and the
nature of the reaction. Applicants respectfully submit that it is well-accepted in the art that,
absent evidence to the contrary, the results of chemical reactions are generally considered

unpredictable,

Specifically, it is well-known in the art that inorganic bases and organic bases are
different types of bases, and are often preferred for different types of reactions. In this regard,
Applicants respectfully invite the Examiner’s attention to Nishikubo et al., J. Polym. Sci. A

Polym. Chem., 1996, 34, 3531-3537 (“Nishikubo™), the abstract of which is attached hereto as
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Exhibit A. Nishikubo was published prior to the priority date of this application and would
provide insight as to what was known in the art prior to this application. Nishikubo discloses an
esterification reaction between poly(methacrylic acid) (PMAA) and certain alkyl halides
including substituted or unsubstituted benzyl bromides. Nishikubo, Abstract. Thc csterification
reaction is similar to the process recited by the pending claims in at least two aspects: (i) both
processes involve a starting material bearing a benzyl bromide moiety; and (ii) the benzyl
bromide is displaced by a nucleophile. Nishikubo further discloses that the csterification
reactions were carried out smoothly using organic bases such as DBU, tricthylamine, and
pyridines. /d. However, the degree of esterification was “much lower” when inorganic bases
such as sodium carbonate and potassium carbonatc were used. /d. Thus, Applicants respectfully
submit that, in view of what was known at the time of this application, as represented by
Nishikubo, those skilled in the art would not have expected that an organic base and an inorganic
basc can be used interchangeably, with reasonable expectation of success, in a benzyl bromide

displacement reaction, if any reaction at all.

Furthermore, Applicants respectfully submit that claims 11-17 are even more nonobvious
over Man. This is because, among other things, in addition to the difference in the bases used,
the 2-bromomethyl-benzoic ester starting material of the process recited by claims 11-17 bears
at its 6-position a nitro group, which is difterent from the corresponding acylated amino group in
Examples 18 and 19 of Man. Applicants respectfully submit that the Office has not pointed to
any teaching in Man that would have led those skilled in the art to believe that the process
disclosed in Examples 18 and 19 of Man can be applied to a different starting material with
reasonable expectation of success. To the contrary, it is well-known in the art that a minor
change in the structure of a compound could potentially lead to drastic difference in its chemical
reactivities as shown in Man itself. For example, the only difference between the starting
materials in Example 18 and Example 19 of Man is the halogen at the 3-position of the 2-
bromomethyl-benzoic ester (i.e., Cl in Example 18 and Br in Example 19), but the yields are
drastically different (i.e., 30% tor Example 18 and 74% for Example 19). In view of this,
Applicants respectfully submit that those skilled in the art would not have been able to predict
the results of applying the process disclosed in Man to the starting materials recited by claims
11-17.
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For at least the reasons discussed above, Applicants respectfully submit that the Office
has not established a prima facie case of obviousness for the pending claims, and thus, the

rejection under 35 U.S.C. § 103(a) should be withdrawn.

(2) The unexpected results rebut any prima facie obviousness

Even assuming, arguendo, that those skilled in the art would have somehow been
motivated to apply the process described in Man to the starting materials recited by the pending
claims, at the same time to replace the organic base with an inorganic base, the unexpected
results disclosed in the instant application would rebut any presumption of obviousness that may
have been established. For example, Examples 4A and 4B of the specification disclose that the
reaction yields are 78% when sodium hydrogen carbonate is used as the base and 93% when
potassium carbonate is used, which are much higher than the reaction yields in Examples 18 and
19 of Man (i.e., 30% and 74%, respectively). This result would have been especially surprising
and unexpected to those skilled in the art in view of the disclosure in Nishikubo, where use of
inorganic bases leads to much lower yields than use of organic bases does for an esterification
reaction involving benzyl bromides. Thus, for this additional reason, Applicants respectfully

request that the obviousness rejection to the pending claims be withdrawn.

ITI.  The Rejections under 35 U.S.C. § 112, First Paragraph, Should Be Withdrawn

Claims 1-17 are rejected under 35 U.S.C. §112, first paragraph for allegedly not enabled.
In particular, it is alleged that the preparation of a solvate or polymorph of a compound of the
formula recited by claim 1 is not enabled. Office Action, pages 7-10. Although Applicants
respectfully disagree with the substances of this rejection, the terms “solvate” and “polymorph”
are deleted from claim 1 solely to expedite the prosecution of this application. In view of this,

Applicants respectfully request that the rejection be withdrawn.
IV.  Conclusion

In view of the foregoing, it is respectfully submitted that the application is in condition
for allowance. Favorable consideration and allowance of the application are respectfully

requested.
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No fees, other than the fee required for the extension of time, are believed due for the

submission of this paper. If any fees are required, however, the Commissioner is hereby

authorized to charge such fees to Jones Day Deposit Account No. 503013 (Ref. 501872-999895).

Respectfully submitted,

Date: September 7, 2012 7
Hoon Choi Reg. No. 64,214
For: Anthony M. Insogna Reg. No. 35,203
JONES DAY

12265 El Camino Real, Suite 200
San Diego, CA 92130
(858) 314-1200
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims:

1. (Currently Amended) A process for preparing a compound of formula:
R1
X3 0O R?
®2
N
X3 SO,R3
xd
or a pharmaceutically acceptable saltselvater-er-petymerph thereof,
comprising the step of reacting a primary amine of formula (II)
R'J
R'Z
3
HoN SO:zR

(m
or a salt thereof,
with a 2-(bromomethyl)benzoic acid ester of formula (11I).
X
X2 CO:R

%3 CHzBr
x4
(1
in the presence of an inorganic base, wherein:

R is alkyl or aryl;

each of R' and R is independently hydrogen, alkyl of 1 to 4 carbon atoms, alkoxy of

1 to 4 carbon atoms, cyano, or cycloalkoxy of 3 to 18 carbon atoms;

R?is hydroxyl, alkyl of 1 to 8 carbon atoms,-phemy phenyl, benzyl or NR*R”;

SDI-134560v1
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each of X', X%, X” and X* is independently hydrogen, halo, alkyl of 1 to 4 carbon
atoms, alkoxy of 1 to 4 carbon atoms, nitro, cyano, hydroxyl, or—NR'R* -NR*R*’; or
any two of X', X* X and X* on adjacent carbon atoms, together with the depicted
phenylene ring, form naphthylidiene;
each of R* and R’ is independently hydrogen, alkyl of 1 to 8 carbon atoms, phenyl, or
benzyl; or
one of R* and R® is hydrogen, and the other is —~COR®, or -SO,R%: or
R* and R’ taken together are tetramethylene, pentamethylene, hexamethylene, or

~CH,CH,X CH,CH,- in which X? is —O-, -S-, or—NHa- -NH-;

each of R* and R® is independently hydrogen, alkyl of | to 8 carbon atoms, phenyl,
or benzyl; or
one of R* and R is hydrogen and the other is ~COR® , or —SO,R"’; or
R" and-R*2 R” taken together are tetramethylene, pentamethylene, hexamethylene, or
—CH,CH,° EH,CH,- -CH,CH, X CH,CH,- in which=%* X is —O-, -S-, or—NHa- -NH-:

and
each of R® and R® is independently hydrogen, alkyl of 1 to 8 carbon atoms, cycloalkyl

of 3 to 8 carbon atoms, or phenyl.
2. (Original) The process of claim 1, wherein the inorganic base is a metal
hydroxide, a metal carbonate, a metal hydrogen carbonate, a metal hydride, or a combination

thereof,

3. (Original) The process of claim 2, wherein the metal hydroxide is potassium

hydroxide or sodium hydroxide.

4. (Original) The process of claim 2, wherein the metal carbonate is potassium

carbonate or sodium carbonate.

9 (Original) The process of claim 2, wherein the metal hydrogen carbonate is

potassium hydrogen carbonate or sodium hydrogen carbonate.

SDI-134560v1
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6. (Original) The process of claim 1, wherein the solvent in which the reaction

between (II) and (I1I) occurs is acctonitrile.

i (Original) The process of claim 6, wherein the reaction temperature is the boiling

point of acetonitrile.

8. (Original) The process of claim 1, wherein the mole ratio of Formula (III) to

Formula (II) is from about 1:0.8 to about 1:1.3.

9. (Original) The process of claim 1, wherein an enatiomerically pure (S)-isomer of

Formula (II) is used.

10.  (Original) The process of claim 1, wherein an enatiomerically pure (R)-isomer of

Formula (II) is used.

1. (Original) The process of claim 1, wherein X' is nitro.

12.  (Original) The process of claim 11, further comprising the step of reducing the
nitro using a reducing agent to obtain a 7-aminoisoindolin-1-one compound of the following
formula (VII):

R1

NHZ 0O R'Z

x3 SOQR3
X3 (VID).

13.  (Currently Amended) The process of claim-43_12, wherein the reducing agent is
Pd/C and hydrogen.

SDI-134560v]



N

Application No. 12/901,338
Page 5 of 10

14, (Original) The process of claim 12, further comprising the step of reacting

Formula (VII) with an acyl halide (R®-C(0)-halogen) to obtain an amide compound of the

following formula (VIII):
0 R
RS'J\NH 0 R2
x?
N
X3 SO,R?
X4 (VIID).

15. (Original) The process of claim 14, wherein an enantiomerically pure (S)-isomer

of Formula (VII) is used.

16. (Original) The process of claim 14, wherein an enantiomerically pure (R)-isomer

of Formula (VII) is used.

17. (Original) The process of any one of claims 11, 12 and 14-16, wherein X>-X* are

all hydrogen, R' is methoxy, R? is ethoxy, and R? is methyl.

SDI-134560v1



Comentarios

1. Status de las reivindicaciones

Las reivindicaciones 1-17 estan pendientes en la solicitud. La reivindicacién 1 ha sido
modificada para eliminar los términos solvato y polimorfo sin prejuicio.. la definicidon de
ciertas variables en las formulas descritas por la reivindicacion 1 también se modifica
solamente con fines de claridad.

El sustento para estas modificaciones se puede encontrar, por ejemplo, en el parrafo
(035] paginas 9-10 de la descripcion tal como fue presentada. La reivindicacion 13 ha sido
modificada para hacerla dependiente de la reivindicacion 12. No se ha incluido nueva
materia.

El solicitante respetuosamente establece que las reivindicaciones pendientes son
patentables por las siguientes razones:

1L La objecion bajo 35 U.S.C. 103 debe retirarse

Las reivindicaciones 1-17 son objetadas bajo US 35 por ser obvias sobre la solicitud US
7,034,0152 de Man et al ("Man”) especificamente, se la accion oficial establece lo
siguiente:

Man revela un procesos general en el cual un éster 2-bromometil benzoico se puede hacer
reaccionar con una amina apropiada para formar una 2,3-dihidro-1H-isoindolina.; (ii) Man
revela pocos ejemplos de dicho procesos general usando una base orgéanica (i.e
trietilamina); (iii) el proceso descrito por las reivindicaciones pendientes difiere del proceso
descrito por Man en que se utiliza una base inorgénica en lugar de una base organica, y
((iv) es obvio prima facie sustituir una base inorganica por una orgénica en un proceso.

El solicitante respetuosamente disiente de estas objeciones y solicita que se retire la
objecion por las siguientes razones:

(1) La accidn oficial no ha establecido la obviedad prima facie

El proceso general de preparacion de 2,3 dihidro-1H-isondolinonas como se describe en el
esquema de reaccion en la columna 32 de Man, no especifica ninguna condicién de
reaccion, mucho menos el requerimiento de una base inorgénica o de cualquier base.

Tampoco revela un proceso general que contenga alguna ensefianza que motivara al
versado en la materia a creer que base inorganica se requeria o preferiria para llevar a
cabo la reaccion.

Es mas. El solicitante sefiala que los sustituyentes sobre el anillo del éster benzoico (ie X1-
X4) no se definen expresamente en Man. Asi, la diferencia entre el proceso de las
reivindicaciones pendientes y el proceso general revelado en Man no se puede establecer
con claridad por el versado en la materia en lo relacionado con compuestos quimicos
especificos. Por esta razon, el solicitante considera que el proceso general revelado en

Man no puede utilizarse como base para la evaluacién de la obviedad de las
reivindicaciones pendientes.

Man ademas proporciona muy pocos ejemplos en los cuales 2,3-dihidro-1H-isoindolinonas
se preparen mediante la reaccion de esteres 2-bomometilbenzoicos con un intermediario
aminosulfona en presencia de trietilamina. Ver Man, columnas 63,64, ejemplos 18 y 19.



La accion oficial establece que la diferencia entre los ejemplos y el proceso de la invencion
es el uso de una base inorganica. Sin embargo, aun asumiendo que esto fuera cierto, los
solicitantes establecen que solo sefialar esta diferencia no es suficiente para concluir la
obviedad de la invencion.

Se ha establecido claramente que la sustitucion de un elemento conocido por otro no es
suficiente para establecer la obviedad prima facie. Ver MPEP 2143 (establece que
racionales ejemplarizantes pueden sustentar una conclusion de obviedad (B) simple
sustitucion de un elemento por otro para obtener resultados predecibles.

Lo que se requiere en un analisis de obviedad que es precisamente el elemento ausente
segun el analisis del oficio, es la predictibilidad de los resultados.

Especificamente, el oficio técnico parce concluir que la sustitucién de una base inorganica
por una base organica produciria resultados predecibles porque ambas son bases y tienen
la misma funcién dentro del proceso.

Sin embargo, si ducha afirmacion fuera cierta, serfa igualmente aplicable a cualquier
reaccion que conlleva una base sin importar las propiedades de los reactivos y la
naturaleza de la reaccion.

Los solicitantes establecen respetuosamente que en ausencia de evidencia en lo contrario,
los resultados de las reacciones quimicas son considerados generalmente impredecibles.

Especificamente, es bien conocido en el arte que las bases inorganicas y organicas son
diferentes tipos de bases y son a menudo preferidas para diferentes tipos de reacciones.
En este sentido, los solicitantes invitan respetuosamente la atencion del examinador al
articulo Nishikubo et al.,J. Polym. Sci. A polym chem, 1996, 34,3531-3537 (Nishikubo”),
cuyo resumen adjuntamos como Adjunto A.

Nishikubo fue publicado antes de la fecha de prioridad de la presente solicitud y
proporciona una percepcion de lo que se conocia en el arte previo de esta solicitud.

Nishikubo revela una reaccion de esterificacion entre poli (acido metacrilico) (PMAA) y
ciertos haluros de alquilo que incluyen bromuros de bencilo sustituidos y no sustituidos.

La reaccion de esterificacion es similar al proceso de la invencidn en al menos dos
aspectos:

i. Ambos procesos involucran un material de partida que conlleva una molécula de
bromuro de bencilo; y
ii.  El bromuro de bencilo es desplazado por un nucleofilo

Nishikubo revela ademas que la las reacciones de esterificacion se llevaron a cabo
ligeramente usando bases organicas como DBU, trietilamina y piridinas.

Sin embargo, el grado de esterificacion era “mucho menor” cuando se utilizaban bases
inorganicas como carbonato de sodio y potasio.

De acuerdo a lo anterior, los solicitantes establecen que un versado en la materia o habria
esperado que una base orgdnica y una base inorgédnica puedan utilizarse de manera
intercambiable con una expectativa real de éxito en una reaccién de desplazamiento de
bromuro de bencilo.

Adicionalmente, los solicitantes establecen que las reivindicaciones 11-17son no obvias en
vista de Man. Esto porque entre otras cosas, adicionalmente a la diferencia en las bases
utilizadas, el éster 2-bromometilbenzoico del proceso de las reivindicaciones 11-17 lleva en
la posicion 6 un grupo nitro, el cual es diferente del correspondiente grupo amino
acetilado de los ejemplos 18 y 19 de Man.



Se establece respetuosamente que la accion oficial no ha sefalado ninguna ensefianza en
Man que motivara a un versado en la materia a creer que los procesos revelados en los
ejemplos 18 y 19 pudieran aplicarse a un material de partida diferente con expectativa
real de éxito.

Por el contrario, en el arte se conoce muy bien que una cambio menor en la estructura de
un compuesto puede llevar a una diferencia drastica en las reactividades quimica como lo
muestra Man.

Por ejemplo, la unica diferencia entre los compuestos de partida en el ejemplo 18 y
ejemplo 19 de Man es el haldgeno en la posicion 3 del éster 2-bromometilbenzoico (Cl en
el ejemplo 18 y Br en el ejemplo 19), pero los rendimientos son drasticamente diferentes
)30 % para el ejemplo 18 y 74 % para el ejemplo 19).

En vista de estos, los solicitantes establecen que los versados en la materia no habrian
podido predecir los resultados de aplicar el proceso revelado en Man a los materiales de
partida revelados en las reivindicaciones 11-17.

Por las razones arriba discutidas, consideramos que la oficina no ha establecido un caso
prima facie de obviedad de las reivindicaciones pendientes y por lo tanto se solicita el
retiro de la objecion bajo 35 U:S:C..

(2) Los resultados inesperados refutan cualquier obviedad prima facie.

Aun asumiendo que el versado en la materia estuviera motivado a aplicar el proceso
descrito por Man a los materiales de partida de la invencion, al reemplazar una base
organica por una inorganica, los resultados inesperados revelados en la presente solicitud
refutan cualquier conclusion de obviedad que pudiera establecerse.

Por ejemplo, los ejemplos 4A y 4B de la descripcion revelan que la reaccidén dio un
rendimiento de 78 % cuando se utilizd carbonato de sodio y 93 & cuando se utilizo
carbonato de potasio los cuales son mas elevados que los rendimientos alcanzados por
Man en los ejemplos 18 y 19 (30 % y 74 %, respectivamente.

Este resultado habria sido especialmente sorprendente e inesperado para el versado en la
materia en vista de Nishikubo en donde el uso de bases inorganicas produjo un
rendimiento mucho menor que el uso de bases organicas en una reaccién de
esterificacion.

III. Las objeciones bajo 35 U.S.C. primer parrafo deben retirarse

Las reivindicaciones 1-17 son rechazadas ya que la preparacion de un solvato o polimorfo
de un compuestos no se puede llevar a cabo. Aunque el solicitante no estd de acuerdo con
esta objecion, los términos solvato y polimorfo han sido eliminados con el &nimo de
acelerar el tramite.

IV. Conclusion

En vista de lo anterior, consideramos que la solicitud estd en condiciones de ser
concedida.



TRADUCICON REIVINDICACIONES PRESENTADAS EN RESPUESTA A LA ACCION

OFICIAL USPTO

1.- Un procedimiento para preparar un compuesto de formula:

0 una sal, setvate-e-petimerfe farmacéuticamente aceptable de los mismos,

que comprende el paso de hacer reaccionar una amina primaria de formula

(11)
R1
RZ
SO.R®

w

HaN

0 una sal del mismo,

con un éster del acido 2-(bromometil) benzoico de la Férmula (III).



en presencia de una base inorganica, en donde:

R es alquilo o arilo;

cada uno de R' y R? es independientemente hidrégeno, alquilo de 1 a 4
atomos de carbono, alcoxi de 1 a 4 dtomos de carbono, ciano, o cicloalcoxi de 3 a 18
atomos de carbono;

R* es hidroxilo, alquilo de 1 a 8 4tomos de carbono, fenilo, bencilo o NR'R®:

cada uno de X!, X%, X} y X* es independientemente hidrégeno, halo, alquilo
de 1 a 4 atomos de carbono, alcoxi de 1 a 4 atomos de carbono, nitro, ciano, hidroxilo, o -
NR'R?NRR* o dos cualesquiera de X!, X3, X*> y X* en &tomos de carbono adyacentes,
junto con el anillo de fenileno representado, forma naftilidieno;

cada uno de R* y R® es independientemente hidrégeno, alquilo de 1 a 8
atomos de carbono, fenilo, o bencilo; o

uno de R*y R® es hidrégeno, y el otro es -COR®, 0 -SO,R®; o

R*y R® tomados juntos son tetrametileno, pentametileno, hexametileno, o

-CH,CH,X°CH,CH,- en el que X° es -O-, -S-, 0 —NH, -NH-

cada uno de R* y R® es independientemente hidrégeno, alquilo de 1 a 8
atomos de carbono, fenilo, o bencilo; o

uno de R* y R® es hidrégeno y el otro es -COR®, o SO,R®; o

R* y R® R® tomados juntos son tetrametileno, pentametileno, hexametileno,
0-EHEHX°EH,EH,- CH,CH,XPCH,CH,- en el que X° XPes -0-, -S-, 0 -NHa; -NH- y

cada uno de R® y R® es independientemente hidrogeno, alquilo de 1 a 8
atomos de carbono, cicloalquilo de 3 a 8 dtomos de carbono, o fenilo.

2.- El proceso de la reivindicacion 1, donde la base inorgdnica es un
hidroxido de metal, un carbonato de metal, un carbonato de metal de hidrégeno, un
hidruro metalico, o una combinacion de los mismos.

3.- El proceso de la reivindicacion 2, en el que el hidroxido de metal es el
hidroxido de potasio o hidroxido de sodio.

4.- El proceso de la reivindicacion 2, en el que el carbonato de metal es el
carbonato de potasio o carbonato de sodio.

5.- El proceso de la reivindicacion 2, en donde el hidrégeno carbonato de

metal es hidrédgeno carbonato de potasio o carbonato acido de sodio.



6.- El proceso de la reivindicacién 1, caracterizado porque el disolvente en
el que la reaccion que se produce entre (II) y (III) es acetonitrilo.

7.- El proceso de la reivindicacion 6, en el que la temperatura de reaccion
es el punto de ebullicion de acetonitrilo.

8.- El proceso de la reivindicacion 1, en donde la relacion molar de Férmula
(IIT) a la Férmula (II) es de aproximadamente 1:0.8 a aproximadamente 1:1.3.

9.- El proceso de la reivindicacion 1, caracterizado porque se utiliza un (S)-
isomero enantioméricamente puro de la Formula (II).

10.- El proceso de la reivindicacion 1, caracterizado porque se utiliza un (R)-
isomero enantioméricamente puro de la Férmula (II).

11.- El proceso de la reivindicacion 1, en donde X' es nitro.

12.- El proceso de la reivindicacion 11, que comprende ademas el paso de
reducir a nitro usando un agente reductor para obtener un compuesto 7-aminoisoindolin-

1-ona de la siguiente Formula (VII):

R1

R2

X3 SO,R3

X3 (VID).

13.- El proceso de la reivindicacion 43 12, en donde el agente reductor es
Pd/C e hidrdgeno.

14.- El proceso de la reivindicacion 12, que comprende ademas el paso de
hacer reaccionar Formula (VII) con un haluro de acilo (R®-C(0)-halégeno) para obtener un

compuesto de amida de la siguiente Formula (VIII):

X g
Re NH 0O RZ
xZ
N
X3 SOzRa

X4 (VIID).

\9



15.- El proceso de la reivindicacion 14, en el que se utiliza un (S)-isémero
enantioméricamente puro de la Formula (VII).

16.- El proceso de la reivindicacion 14, en el que se utiliza un (R)-isdomero
enantioméricamente puro de la Formula (VII).

17.- El proceso de cualquiera de las reivindicaciones 11, 12 y 14-16, en

donde X*-X* son todos hidrégeno, R! es metoxi, R? es etoxi, y R es metilo.

29
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-- The MAILING DATE of this communication 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
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Paper No./Mail Date ;
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Art Unit: 1626

DETAILED ACTION
Applicants have amended claims 1 and 13 16 in the amendment filed on
September 7, 2012. The claims 1-17 are considered allowable. The IDS filed on

September 7, 2012 has been fully considered.

Reasons for Allowance
The following is an examiner’s statement of reasons for allowance:

The invention relates to a process for preparing a compound of formula

comprising the step as defined in claim 1 and wherein all
variables are defined in claim 1. The closest prior art is Man, et al. (US Patent
7,034,052). The above process is neither taught nor suggested by the prior art.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Telephone Inquiry

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Shawquia Young whose telephone number is 571-272-

9043. The examiner can normally be reached on 7:00 AM-3:30PM.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Joseph McKane can be reached on 571-272-0699. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an 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.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

/Shawquia Young/

Primary Examiner, Art Unit 1626
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ACCION DETALLADA

Los solicitantes han modificado las reivindicaciones 1 y 13 en la modificacion presentada el
7 de septiembre de 2012. Las reivindicaciones 1-17 se concedieran patentables. EL IDS
presentado el 7 de septiembre de 2012 ha sido considerado.

Razones para la concesion
Las siguientes son las razones para la concesion:

La invencion se refiere a un proceso para la obtencion de un compuesto de formula

Ri

X! )

que comprende la etapa como se define en la reivindicacion 1 y en donde todas las
variables se definen en la reivindicacion 1. El estado de la técnica mas cercano es Man, et

al (US 7,034,052). El proceso arriba descrito no se revela ni sugiere en el arte previo.

L
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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 proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
cvidence 1o a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, (0 a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Burcau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposcs of National Sccurity review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

7. A record [rom this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CI'R 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by cither a published
application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, il the USPTO becomes aware of a violation or potential violation of law or
regulation.
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f. Tabla de correspondencia entre las reivindicaciones concedidas por la USPTO y las

reivindicaciones presentadas en Colombia.
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TABLA DE CORRESPONDENCIA ENTRE LAS REIVIDNICAICONES CONCEDIDAS POR LA USPTO Y LAS REIVINDICACIONES

PENDIENTES EN COLOMBIA

Reivindicaciones patentadas Estados Unidos

‘Reivindicaciones modificadas y pendientes en
Colombia

- Explicacién de la
correspondencia

1.- Un procedimiento para preparar
un compuesto de formula:

R1

RZ

X3 SO,R?

o una sal, farmacéuticamente aceptable del
mismo.
que comprende el paso de hacer
reaccionar una amina primaria de férmula (II)
Rl
RZ

SOR?
(n ,

o una sal del mismo,

1.- Un procedimiento para preparar un compuesto
de formula:

Ri

X 9 R2

X3 SO,R?

’

o una sal, farmacéuticamente aceptable del
mismo.

que comprende el paso de hacer
reaccionar una amina primaria de férmula (II)
R'l
RZ

SO2R?

)

HzN

o una sal del mismo,

El alcance en ambos casos es
idéntico

i



con un éster del acido 2-(bromometil) benzoico de
la Férmula (I11).

X1
X3 COR

x3 CHzBr
x4
(i)

en presencia de una base inorganica, en donde:

R es alquilo o arilo;
cada uno de R' y R? es independientemente
hidrégeno, alquilo de 1 a 4 &tomos de carbono,
alcoxi de 1 a 4 dtomos de carbono, ciano, o
cicloalcoxi de 3 a 18 dtomos de carbono;
R es hidroxilo, alquilo de 1 a 8 &tomos de
carbono, fenilo, bencilo o NR'R;

cada uno de X!, X%, X*y X' es
independientemente hidrégeno, halo, alquilo de 1
a 4 dtomos de carbono, alcoxi de 1 a 4 dtomos de
carbono, nitro, ciano, hidroxilo, o -NR*R* o dos
cualesquiera de X!, X?, X* y X* en dtomos de
carbono adyacentes, junto con el anillo de fenileno
representado, forma naftilidieno;
cada uno de R* y R® es independientemente
hidrégeno, alquilo de 1 a 8 4tomos de carbono,
fenilo, o bencilo; o

con un éster del acido 2-(bromometil) benzoico
de la Férmula (III).

x1
X3 CO.R
X3 CHaBr
X4
am

en presencia de una base inarganica, en donde:

R es alquilo o arilo;
cada uno de R' y R? es independientemente
hidrégeno, alquilo de 1 a 4 atomos de carbono,
alcoxi de 1 a 4 dtomos de carbono, ciano, o
cicloalcoxi de 3 a 18 atomos de carbono;
R* es hidroxilo, alquilo de 1 a 8 atomos de
carbono, fenilo, bencilo o NR*R?;

cada uno de X!, X%, Xy X" es
independientemente hidrégeno, halo, alquilo de 1
a 4 atomos de carbono, alcoxi de 1 a 4 atomos de
carbono, nitro, ciano, hidroxilo, o -NR*R* o dos
cualesquiera de X!, X?, X* y X' en 4tomos de
carbono adyacentes, junto con el anillo de
fenileno representado, forma naftilidieno;
cada uno de R* y R® es independientemente
hidrégeno, alquilo de 1 a 8 dtomos de carbono,
fenilo, o bencilo; o

bt



uno de R"y R® es hidrégeno, y el
otro es -COR®, 0 -SO;R%; o

R*y R® tomados juntos son
tetrametileno, pentametileno, hexametileno, o

-CH,CH,X’CH,CH,- en el que X° es -
0-, -S-, 0 -NH-

cada uno de R*y R® es
independientemente hidrégeno, alquilo de 1 a 8
atomes de carbono, fenilo, o bencilo; o

uno de R* y R® es hidrégeno y el
otro es -COR®, 0 SO.R%; o

R*y R*" tomados juntos son
tetrametileno, pentametileno, hexametileno, o-
CH,CH,X*CH,CH,- en el que X*es -0-, -S-, 0 -NH- y

cada uno de R®y R® es
independientemente hidrogeno, alquilo de 1 a 8
atomos de carbono, cicloalquilo de 3 a 8 dtomos
de carbono, o fenilo.

uno de R"y R® es hidrégeno, v el
otro es -COR®, 0 -SO;R’; 0

R*y R® tomados juntos son
tetrametileno, pentametileno, hexametileno, o

-CH,CH,X’CH,CH;- en el que X° es -
0-, -5-, 0 -NH-

cada uno de R*y R® es
independientemente hidrégeno, alquilo de 1 a 8
atomos de carbono, fenilo, o bencilo; o

uno de R*y R® es hidrégeno y el
otro es -COR®, 0 SO,R% o

Ry R® tomados juntos son
tetrametileno, pentametileno, hexametileno, o-
CH,CHX¥CH,CH,- en el que X*es -O-, -S-, o -NH-
y

cada uno de R® y R® es
independientemente hidrégeno, alquilo de 1 a 8
atomos de carbono, cicloalquilo de 3 a 8 dtomos
de carbono, o fenilo.

2.- El proceso de la reivindicacion 1, donde la base
inorganica es un hidroxido de metal, un carbonato
de metal, un carbonato de metal de hidrégeno, un
hidruro metalico, 0 una combinacion de los
mismos.

2.- El proceso de |a reivindicacién 1, donde la
base inorganica es un hidroxido de metal, un
carbonato de metal, un carbonato de metal de
hidrégeno, un hidruro metélico, o una
combinacion de los mismos.

El alcance en ambos casos es
idéntico

3.- El proceso de la reivindicacidn 2, en el que el
hidréxido de metal es el hidréxido de potasio o
hidréxido de sodio.

3.- El proceso de la reivindicacion 2, en el que el
hidroxido de metal es el hidréxido de potasio o
hidroxido de sodio.

El alcance en ambos casos es

idéntico
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4.- El proceso de la reivindicacion 2, en el que el
carbonato de metal es el carbonato de potasio o
carbonato de sodio.

4.- El proceso de la reivindicacion 2, en el que el
carbonato de metal es el carbonato de potasio o
carbonato de sodio.

El alcance en ambos casos es
idéntico

5.- El proceso de la reivindicacion 2, en donde el
hidrégeno carbonato de metal es hidrégeno
carbonato de potasio o carbonato &cido de sodio.

5.- El proceso de la reivindicacion 2, en donde el
hidrégeno carbonato de metal es hidrégeno
carbonato de potasio o carbonato acido de sodio.

El alcance en ambos casos es
idéntico

6.- El praceso de la reivindicacion 1, caracterizado
porque el disolvente en el que la reaccién que se
produce entre (II) y (III) es acetonitrilo.

6.- El proceso de la reivindicacion 1, caracterizado
porque el disolvente en el que la reaccion que se
produce entre (II) y (III) es acetonitrilo.

El alcance en ambos casos es
idéntico

7.- El proceso de la reivindicacion 6, en el que la
temperatura de reaccion es el punto de ebullicion
de acetonitrilo.

7.- El proceso de la reivindicacion 6, en el que la
temperatura de reaccidn es el punto de ebullicion
de acetonitrilo.

El alcance en ambos casos es
idéntico

8.- El proceso de la reivindicacién 1, en donde la
relacion molar de Férmula (I1I) a la Férmula (II) es
de aproximadamente 1:0.8 a aproximadamente
1:1.3.

8.- El proceso de la reivindicacion 1, en donde la
relacion molar de Férmula (I11) a la Formula (II)
es de aproximadamente 1:0.8 a
aproximadamente 1:1.3.

El alcance en ambos casos es
idéntico

9.- El proceso de la reivindicacidn 1, caracterizado
porque se utiliza un (S)-isdmero
enantiomeéricamente puro de la Formula (1I).

9.- El proceso de la reivindicacion 1, caracterizado
porque se utiliza un (S)-isomero
enantioméricamente puro de la Formula (II).

El alcance en ambos casos es
idéntico

10.- El proceso de la reivindicacion 1, caracterizado
porque se utiliza un (R)-isdmero
enantioméricamente puro de la Férmula (1I).

10.- El proceso de la reivindicacion 1,
caracterizado porque se utiliza un (R)-isémero
enantioméricamente puro de la Formula (II).

El alcance en ambos casos es
idéntico
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11.- El proceso de la reivindicacion 1, en donde X'
es nitro.

11.- El proceso de la reivindicacion 1, en donde X'
es nitro.

El alcance en ambos casos es
idéntico

12.- El proceso de la reivindicacion 11, que
comprende ademds el paso de reducir a nitro
usando un agente reductor para obtener un
compuesto 7-aminoisoindolin-1-ona de la siguiente
Férmula (VII):

R!

NH; o R2

X3 SOR?
X (VID).

12.- El proceso de la reivindicacion 11, que
comprende ademés el paso de reducir a nitro
usando un agente reductor para obtener un
compuesto 7-aminoisoindolin-1-ona de la
siguiente Férmula (VII):

R1

NHa ¢ R?

x3 SO,RI

X4 (VID.

El alcance en ambos casos es
idéntico

13.- El proceso de la reivindicacion 12, en donde el
agente reductor es Pd/C e hidrégeno.

13.- El proceso de la reivindicacion 12, en donde
el agente reductor es Pd/C e hidrégeno.

El alcance en ambos casos es
idéntico

14.- El proceso de la reivindicacion 12, que
comprende ademés el paso de hacer reaccionar
Férmula (VII) con un haluro de acilo (R®-C(0)-
haldgeno) para obtener un compuesto de amida
de la siguiente Formula (VIII):

14.- El proceso de la reivindicacion 12, que
comprende ademas el paso de hacer reaccionar
Férmula (VII) con un haluro de acilo (R®-C(0)-
halégeno) para obtener un compuesto de amida
de la siguiente Férmula (VIII):

El alcance en ambos casos es
idéntico
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X 3
Rez NH o RZ
X
N
%3 SO,R?
X (VIID),

R!

REZ NH g 2
X
N
X3 SO,R?
x (VIII).

15.- El proceso de la reivindicacion 14, en el que
se utiliza un (S)-isémero enantioméricamente puro
de la Férmula (VII).

15.- El proceso de la reivindicacion 14, en el que
se utiliza un (S)-isémero enantioméricamente
puro de la Férmula (VII).

El alcance en ambos casos es
idéntico

16.- El proceso de la reivindicacion 14, en el que
se utiliza un (R)-isdmero enantioméricamente puro
de la Férmula (VII).

16.- El proceso de la reivindicacion 14, en el que
se utiliza un (R)-isémero enantioméricamente
puro de la Férmula (VII).

El alcance en ambos casos es
idéntico

17.- El proceso de cualquiera de las
reivindicaciones 11, 12 y 14-16, en donde 3xt
son todos hidrégeno, R' es metoxi, R? es etoxi, y
R? es metilo.

17.- El proceso de cualquiera de las
rejvindicaciones 11, 12 y 14-16, en donde X>-X*
son todos hidrégeno, R* es metoxi, R? es etoxi, y
R? es metilo.

El alcance en ambos casos es
idéntico
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