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PHARMACEUTICALLY ACTIVE ISOINDOLINE DERIVATIVES

This is a continuation-in-part of U.S. Patent Application No. 08/590,344
filed June 8, 2000, which claims the benefit of U.S. Provisional Patent Ap-
plication No. 60/165,168 filed November 12, 1999, the disclosures of which

are incorporated by reference in their entirety.

The present invention pertains to non-polypeptide isoindoline deriva-
tives that decrease the levels of tumor necrosis factor alpha (TNFa) and
inhibit phosphodiesterases (PDEs), particularly PDE 4 and PDE 3, and to
the treatment of disease states mediated thereby. The compounds inhibit
angiogenesis and are useful in the treatment of cancer, inflammatory, and
autoimmune diseases. For example, compounds that selectively inhibit
PDE 4 are useful in treating inflammation and effecting relaxation of airway
smooth muscle with a minimum of unwanted side effects, e.g., cardiovascular
or anti-platelet effects. The present invention atso relates to methods of

treatment and pharmaceutical compositions utilizing such compounds.
Background of the Invention

Tumor necrosis factor «, or TNFx, is a cytokine which is released pri-
marily by mononuclear phagocytes in response to a number immunostimu-
lators. When administered to animals or humans, it causes inflammation,
fever, cardiovascular effects, hemorrhage, coagulation, and acute phase
responses similar to those seen during acute infections and shock states.
Excessive or unregulated TNFa production thus has been implicated in a
number of disease conditions. These include endotoxerhia and/or toxic
shock syndrome {Tracey ot al, Nature 330, 662-664 (1987) and Hinshaw
et al., Circ. Shock 30, 279-292 (1980)}; rheumatoid arthritis, Crohn's dis-
ease, IBD, cachexia {Dezube et al, Lancet, 335 (8690), 662 (19580)} and
Adult Respiratory Distress Syndrome where TNFa concentration in excess
of 12,000 pg/mL have been detected in pulmonary aspirates from ARDS
patients {Millar et al., Lancet 2(8665), 712-714 (1989)}. Systemic infusion

-
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of recombinant TNFa also resulted in changes typically seen in ARDS {Fer-
rai-Baliviera et al., Arch. Surg. 124(12), 1400-1405 (1989)}.

TNFa appears to be involved in bone resorption diseases, including ar-
thritis. When activated, leukocytes will produce bone-resorption, an activity
to which the data suggest TNFo contributes. {Bertolini et al., Nature 319,
516-518 (1986) and Johnson et al, Endocrinology 124(3), 1424-1427
(1989)}. TNFa also has been shown to stimulate bone resorption and in-
hibit bone formation in vifro and in vivo through stimulation of osteoblast
formation and activation combined with inhibition of osteoblast function.
Although TNFa may be involved in many bone resorption diseases, includ-
ing arthritis, a most compelling link with disease is the association between
production of TNFa by tumor or host tissues and malignancy associated
hypercalcemia {Calci. Tissue Int. (US) 46(Suppl.}, S3-10 (1990)}. In Graft
versus Host Reaction, increased serum TNFa levels have been associated
with major complication following acute allogenic bone marrow transpiants
{Holler et al., Blood, 75(4), 1011-1016 (1990)}.

Cerebral malaria is a lethal hyperacute neurological syndrome associ-
ated with high blood levels of TNFa and the most severe complication oc-
curring in malaria patients. Levels of serum TNFa correlated directly with
the severity of disease and the prognosis in patients with acute malaria at-
tacks {Grau et al., N. Engl. J. Med. 320(24), 1586-1591 (1989}}.

Unregulated angiogenesis is pathologic and sustains progression of
many neoplastic and non-neoplastic diseases including solid tumor growth
and metastases, arthritis, some types of eye disorders, and psoriasis. See,
e.g., Moses ef al., 1991, Biotech. 9:630-634; Folkman ef al., 1995, N. Engl.
J. Med., 333:1757-1763; Auerbach et af., 1985, J. Microvasc. Res. 29:401-
411; Folkman, 1985, Advances in Cancer Research, eds. Klein and Wein-
house, Academic Press, New York, pp. 175-203; Patz, 1982, Am. J. Cp-
thaimol. 94:715-743; Folkman et al, 1983, Science 221:719-725; and

-2-
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Folkman and Klagsbrun, 1987, Science 235:442-447. In addition, mainte-
nance of the avascularity of the cornea, lens, and trabecular meshwork is
crucial for vision as well as to cel lular physiology. See, e.g., reviews by
Waltman ef al., 1978, Am. J. Ophthal. 85:704-710 and Gartner ef al., 1978,
Surv. Ophthal. 22:291-312.

Angiogenesis thus is encountered in various disease states, tumor me-
tastasis, and abnormal growth by endothelial cells. Pathological states
created by unregulated angiogenesis have been grouped together as an-
giogenic dependent or angiogenic associated diseases. Control of the an-

giogenic processes could lead to the mitigation of these conditions.

The components of angiogenesis relating to vascular endothelial cell
proliferation, migration and invasion, have been found to be regulated in
part by polypeptide growth factors. Endothelial cells exposed fo a medium
containing suitable growth factors can be induced to evoke some or all of
the angiogenic responses. Polypeptides with in vitro endothelial growth
promoting activity nclude acidic and basic fibroblast growth factors, trans-
forming growth factors a and B, platelet-derived endothelial cell growth fac-
tor, granulocyte colony-stimutating factor, interleukin-8, hepatocyte growth
factor, proliferin, vascular endothelial growth factor and placental growth
factor. Folkman et al., 1995, N. Engl. J. Med., 333:1757-1763.

Inhibitary influences predominate in the naturally occurring balance be-
tween endogenous stimulators and inhibitors of angiogenesis. Rastinejad
et al., 1989, Cell 56:345-355. In those instances in which neovasculariza-
tion occurs under normal physiological conditions, such as wound healing,
organ regeneration, embryonic development, and female reproductive
processes, angiogenesis is stringently regulated and spatially and tempo-
rally delimited. Under conditions of pathological angiogenesis such as that

characterizing solid tumor growth, these regulatory controls fail.
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Macrophage-induced angiogenesis is known to be mediated by TNFa.
Leibovich et al. {Nature, 329, 630-632 (1987)} showed TNFo induces in
vivo capillary blood vessel formation in the rat cornea and the developing
chick chorioallantoic membranes at very low doses and suggest TNF« is a
candidate for inducing angiogenesis in inflammation, wound repair, and

tumor growth.

TNFa production also has been independently associated with cancer-
ous conditions, particularly induced tumors {Ching ef al., Brit. J. Cancer,
{1955) 72, 338-343, and Koch, Progress in Medicinal Chemistry, 22, 166-
242 (1985)}. Whether or not invoived with TNFa production, angiogenesis
is prominent in solid tumor formation and metastasis and angiogenic fac-
tors have been found associated with several solid tumors such as rhab-
domyosarcomas, retinoblastoma, Ewing sarcoma, neuroblastoma, and os-
teosarcoma. Tumors in which angiogenesis is important include solid tu-
mors, and benign tumors such as acoustic neuroma, neurofibroma, tra-
choma and pyogenic granulomas. independent of its action on TNFa pro-
duction, the prevention of angiogenesis could halt the growth of these tu-
mors and the resultant damage to the animal due to the presence of the
tumor. Angiogenesis has been associated with biood-born tumors such as
leukemias and various acute or chronic neoplastic diseases of the bone
marrow. In such conditions, unrestrained proliferation of white blood ceils
occurs, usually accompanied by anemia, impaired blood clotting, and

enlargement of the lymph nodes, liver, and spleen.

Angiogenesis also is involved in tumor metastasis. Thus angiogenesis
stimulation occurs in vascularization of the tumor, allowing tumor celis to
enter the blood stream and circulate throughout the body. After the tumor
cells have left the primary site, and have settled into the secondary, metas-
tasis site, angiogenesis must occur before the new fumor can grow and ex-

pand.
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All of the various cell types of the body can be transformed into benign
or malignant tumor cells. The most frequent tumor site is lung, followed by
colorectal, breast, prostate, bladder, pancreas, and then ovary. Other
prevalent types of cancer include leukemia, central nervous system can-
cers, including brain cancer, melanoma, lymphoma, erythroleukemia. uter-

ine cancer, and head and neck cancer.

TNFa also plays a role in the area of chronic pulmonary inflammatory
diseases. The deposition of silica particles leads to silicosis, a disease of
progressive respiratory failure caused by a fibrotic reaction. Antibedy to
TNFa completely blocked the silica-induced lung fibrosis in mice {Pignet et
al., Nature, 344:245-247 (1990)}. High levels of TNFo production (in the
serum and in isclated macrophages) have been demonstrated in animal
models of silica and asbestos induced fibrosis {Bissonnette et al., Inflam-
mation 13(3), 329-339 {1989)}. Alveolar macrophages from pulmonary
sarcoidosis patients have also been found to spontaneously release mas-
sive quantities of TNFa as compared with macrophages from normal do-
nors {Baughman et al.,, J. Lab. Clin. Med. 115(]), 36-42 (1990)}.

TNFa is also implicated in the inflammatory response which follows
reperfusion, called reperfusion injury, and is a major cause of tissue dam-
age after loss of blood flow {Vedder et al., PNAS 87, 2643-2646 (1990)}.
TNFa also alters the properties of endothelial cells and has various pro-
coagulant activities, such as producing an increase in tissue factor pro-
coagulant activity and suppression of the anticoagulant protein C pathway
as well as down-regulating the expression of thrombomodulin {Sherry et al,,
J. Cell Biol. 107, 1269-1277 (1988)}. TNFa has pro-inflammatory activities
which together with its early production (during the initial stage of an in-
flammatory event) make it a likely mediator of tissue injury in several impor-
tant disorders including but not limited to, myocardial infarction, stroke and

circulatory shock. Of specific importance may be TNFa-induced expres-

-5-
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sion of adhesion molecules, such as intercellular adhesion molecule
(ICAM) or endothelial leukocyte adhesion molecule (ELAM) on endothelial
cells {(Munro et al., Am. J Path. 135(1), 121-132 (1989)}.

TNFa blockage with monoclonal anti-TNFo antibodies has been shown
to be beneficial in rheumatoid arthritis {Elliot et al., Int. J. Pharmac. 1995
17(2), 141-145} and Crohn's disease {von Dullemen et al, Gastroenterol-
ogy, 1995 109(1), 129-135}

Moreover, it now is known that TNFa is a potent activator of retrovirus
replication including activation of HIV-1. {Duh et al., Proc. Nat. Acad. Sci.
86, 5974-5978 (1989); Poll et al., Proc. Nat, Acad. Sci. 87, 782-785 (1990);
Monto et al., Blood 79, 2670 (1990); Clouse ef al, J. Immunol. 142, 431-
438 (1989); Poll et al., AIDS Res. Hum. Retrovirus, 191-197 (1992)}. AIDS
results from the infection of T lymphocytes with Human Immunodeficiency
Virus (HIV). At least three types or strains of HIV have been identified; i.e.,
HIV-1, HIV-2 and HIV-3. As a consequence of HIV infection, T-cell medi-
ated immunity is impaired and infected individuals manifest severe oppor-
tunistic infections andfor unusual neoplasms. HIV entry into the T lym-
phacyte requires T lymphocyte activation. Other viruses, such as HIV-1,
HIV-2 infect T lymphocytes after T cell activation and such virus protein ex-
pression and/or replication is mediated or maintained by such T cell activa-
tion. Once an activated T lymphocyte is infected with HIV, the T lympho-
cyte must continue to be maintained in an activated state to permit HIV
gene expression and/or HIV replication. Cytokines, specifically TNFa, are
implicated in activated T-cell mediated HIV protein expression and/or virus
replication by playing a role in maintaining T lymphocyte activation. There-
fore, interference with cytokine activity such as by prevention or inhibition of
cytokine production, notably TNFa, in an HiV-infected individual assists in

limiting the maintenance of T lymphocyte caused by HIV infection.
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Monocytes, macrophages, and related cells, such as kupffer and gliai
cells, also have been implicated in maintenance of the HIV infection.
These cells, like T cells, are targets for viral replication and the level of viral
replication is dependent upon the activation state of the cells. {Rosenberg
et al., The Immunopathogeneasis of HIV Infection, Advances in iImmunology,
57 (1989)}. Cytokines, such as TNFa, have been shown to activate HIV
replication in monocytes and/or macrophages {Poli et af,, Proc. Natl. Acad.
Sci., 87, 782-784 {1990)}; therefore, prevention or inhibition of cytokine
production or activity aids in limiting HIV progression for T cells. Additional
studies have identified TNFa as a common factor in the activation of HIV in
vitro and has provided a clear mechanism of action via a nuclear regulatory
protein found in the cytoplasm of cells (Osbom, et al., PNAS 86 2336-
2340). This evidence suggests that a reduction of TNFa synthesis may
have an antiviral effect in HIV infections, by reducing the transcription and

thus virus production.

AIDS viral replication of latent HIV in T cell and macrophage lines can
be induced by TNFa {Folks et al., PNAS 86, 2365-2368 (1989)}. A molecu-
lar mechanism for the virus inducing activity is suggested by TNFa's ability
to activate a gene regulatory protein (NFxB) found in the cytoplasm of cells,
which promotes HIV replication through binding to a viral regulatory gene
sequence (LTR) {Osborn et al, PNAS 86, 2336-2340 (1989)}. TNFa in
AIDS associated cachexia is suggested by elevated serum TNFa and high
levels of spontaneous TNFa production in peripheral biood monocytes from
patients {Wright et al, J. Immunol. 141(1), 99-104 {1988)}. TNFx has been
implicated in various roles with other viral infections, such as the cytomega-
lia virus (CMV), influenza virus, adenovirus, and the herpes family of vi-

ruses for similar reasons as those noted.

The nuclear factor xB (NFxB) is a pleiotropic transcriptional activator
(Lenardo, et al., Cell 1989, 58, 227-29). NFxB has been implicated as a

-7-
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transcriptional activator in a variety of disease and inflammatory states and
is thought to regulate cytokine levels including but not limited to TNFa and
also to be an activator of HIV transcription {Dbaibo, ef ai, J Biol. Chem.
1993, 17762-66: Duh et al, Proc. Natl. Acad. Sci. 1989, 86, 5974-78;
Bachelerie et al., Nature 1991, 350, 709-12; Boswas et al., J Acquired Im-
mune Deficiency Syndrorﬁe 1993, 6, 778-786; Suzuki et al., Biochem. And
Biophys. Res. Comm. 1993, 193, 277-83; Suzuki et al., Biochem. And Bio-
phys. Res. Comm. 1992, 189, 1709-15; Suzuki et al, Biochem. Mol. Bio.
Int. 1993, 31(4), 693-700; Shakhov ot al., Proc. Natl. Acad. Sci. USA 1990,
171, 35-47; and Staal et al., Proc. Nall. Acad. Sci. USA 1990, 87, 9943-
47). Thus, inhibition of NFkB binding can regulate transcription of cytokine
gene(s) and through this modulation and other mechanisms be useful in -
the inhibition of a multitude of disease states. The compounds described
herein can inhibit the action of NFkB in the nucleus and thus are useful in
the treatment of a variety of diseases including but not limited to rheuma-
toid arthritis, rheumatoid spondyiitis, osteoarthritis, other arthritic conditions,
cancer, septic shock, sepsis, endotoxic shock, graft versus host disease,
wasting, Crohn's disease, inflammatory bowel disease, ulcerative colitis,
multiple sclerasis, systemic lupus erythrematosis, ENL in leprosy, HIV,
AIDS, and opportunistic infections in AIDS. TNFa and NFkB levels are in-
fluenced by a reciprocal feedback loop. As noted above, the compounds of

the present invention affect the levels of both TNFa and NFxB.

Many cellular functions are mediated by levels of adenosine 3',5"-cyclic
monophosphate (CAMP). Such cellular functions can contribute to inflam-
matory canditions and diseases including asthma, inflammation, and other
conditions (Lowe and Cheng, Drugs of the Future, 17(9), 799-807, 1992).
It has been shown that the elevation of cAMP in inflammatory leukocytes

inhibits their activation and the subsequent release of inflammatory media-
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tors, including TNFa and NFkB. Increased levels of cAMP also leads to

the relaxation of airway smooth muscle.

The primary cellular mechanism for the inactivation of cAMP is the break-
down of cAMP by a family of isoenzymes referred to as cyclic nucleotide
phosphodiesterases (PDE) (Beavo and Reitsnyder, Trends in Pham., 14,
150-155, 1990). There are seven known members of the family of PDEs. It
is recognized, for example, that the inhibition of PDE type IV is particularly
effective in both the inhibition of inflammatory mediator release and the re-
laxation of airway smooth muscle (Verghese, et al., Journal of Pharmacology
and Experimental Therapeutics, 272(3), 1313-1320, 1995). Thus, com-
pounds that inhibit PDE IV specifically, would exhibit the desirable inhibition
of inflammation and relaxation of airway smooth muscle with a minimum of
unwanted side effects, such as cardiovascular or anti-platelet effects. Cur-
rently used PDE IV inhibitors lack the selective action at acceptable therapeu-
tic doses. The compounds of the present invention are useful in the inhibition
of phosphodiesterases, particularly PDE |ll and PDE IV, and in the treatment

of disease states mediated thereby.

Decreasing TNFa levels, increasing cAMP levels, and inhibiting PDE IV
thus constitute valuable therapeutic strategies for the treatment of many
inflammatery, infectious, immunological or malignant diseases. These in-
clude but are not restricted to septic shock, sepsis, endotoxic shock,
hemodynamic shock and sepsis syndrome, post ischemic reperfusion in-
jury, malaria, mycobacterial infection, meningitis, psoriasis, congestive
heart failure, fibrotic disease, cachexia, graft rejection, cancer, autoimmune
disease, opportunistic infections in AIDS, rheumatoid arthritis, rheumateid
spondylitis, osteoarthritis, other arthritic conditions, Crohn's disease, ul-
cerative colitis, multiple sclerosis, systemic lupus erythrematosis, ENL in

leprosy, radiation damage, and hyperoxic alveolar injury.
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Detailed Description

The present invention pertains to compounds of Formula | in which the

carbon atormn designated * constitutes a center of chirality:

R
R2
X" .
N—CH——(CH2,)—R
R* X
RS I
5 In Formula |, each of R' and R?, independently of the other, is alkyl of 1

to 4 carbon atoms, alkoxy of 1 to 4 carbon atoms, cyano, cycloalkoxy of 3

to 18 carbon atoms, cycloalkyl of 3 to 18 carbon atoms, or cycloalkylmeth-

oxy in which cycloalkyl has from 3 to 18 carbon atoms, one of X and X' is

=C=0 or =50 and the other of X and X' is a divalent group selected from
10 =C=0, =CHa, =80, or =CHzC=0,

nhas avalue of 1, 2, or 3;

R3is -802-Y, -COZ, -CN, or hydroxyalkyl of 1 to 6 carbon atoms in which
Y is alkyl of 1 to 6 carbon atoms, phenyl, or benzyl,
Zis -NR¥R”", alkyl of 1 to 6 carbon atoms, phenyl, or benzyl,

15 R® is hydrogen, alky! of 1 to 4 carbon atoms, cycloalkyl of 3 to 18
carbon atorns; phenyl, benzyl, or alkanoyl of 2 to & carbon atoms,
each of which is unsubstituted or substituted with haloe, amino, or

alkylamino of 1 to 4 carbon atoms, and

R” is hydrogen or alkyl of 1 to 4 carbon atoms,

-10-
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R* and R® when taken together, are -NH-CH»R®-, -NH-CO-R%- or -
N=CH-R®- in which -R®- is -CHy-, -0-, -NH-, -CH=CH-, -CH=N-, or -N=CH-.

Alter

natively, when taken independently of each other, one of R* and R®

is hydrogen and the other of R* and R’ is imidazolyl, pyrrolyl; oxadiazolyl,
triazolyl, or
]
RN
N—(CHaz)}—

R7/

in which
zisOor1,

R® when taken independently of R’ is hydrogen; alkyl of 1 to 4 car-

R?

bon atoms,cycloalkyl of 3 to 18 carbon atoms, alkanoyl of 2 to 5
carbon atoms, or cycloalkanoyl of 2 to 6 carben atoms, each of
which is unsubstituted or substituted with halo, amino, monoal-
kylamino or dialkylamino in which each alkyl group contains 1 to 4
carbon atoms; phenyl; benzyl; benzoyl; alkoxycarbonyl of 2 to 5
carbon atoms; N-morpholinocarbonyl; carbamoyl; atkoxyalkylcar-
bonyl of 2 to 5 carbon atoms; N-substituted carbamoyl in which the
substituent is alkyl of 1 to 4 carbon atoms, cycloalkyl of 3 to 18
carbon atoms, or alkanoyl of 2 to 5 carbon atoms, each of which is
unsubstituted or substituted with halo, amino, monoalkylamino or
dialkylamino in which each alkyl group contains 1 to 4 carbon at-

oms; phenyl; benzyl; or methylisulfonyl; and

is hydrogen, alkyl of 1 to 4 carbon atoms, or methylsufonyl, or alk-

oxyalkylcarbonyl of 2 to 5 carbon atoms.

Prerrably z is not 0 when (i) R® is -SO»-Y-COZ, or -CN and (i) R* or R® is

hydrogen.

-11-
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When taken together, R® and R7 can be -CH=CH-CH=CH-, -CH=CH-
N=CH-, or alkylidene of 1 or 2 carbon atoms substituted by amino, al-
kylamino, or dialkylamino in which each alkyl group has from 1 to 4 carbon

atoms.

In addition, one of R* and R is:

RY
77 N— (CZHZZ)-—~
R

in which each of R®, R’, and z is as just define and the other of R* and
R is:
6‘
RX
i N— (CZ'HZZ")—
R77

in which z'is 0 or 1; R¥ has the same meaning as, but is selected inde-
pendently of, R% and R” has the same meaning as, but is selected inde-

pendently of, R’.

Thé present invention also pertains to the acid addition salts of these
isoindoline derivatives which are susceptible of protonation. Such salts in-
clude those derived from organic and inorganic acids such as, without limi-
tation, hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid,
methanesulfonic acid, acetic acid, tartaric acid, lactic acid, succinic acid,
citric acid, malic acid, malfeic acid, sorbic acid, aconitic acid, salicylic acid,

phthalic acid, embonic acid, enanthic acid, and the like.

The compounds preferrably are administered as a substantially chirally
pure isomer, (S)- or {R)-, but can also be dministered as a mixture of the

(S)-isomer and the (R)-isomer.

-12-
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The compounds can be prepared through a number of methods. Often
it is advantageous to utilized protected groups including but not limited to
functional groups convertible to the desired group. For example, the reac-
ticns described herein can be performed with intermediates in which either
or both of R* and R® are nitro groups with the nitro group(s) then being
catalytically reduced (hydrogenated) to an amine or diamine, as the case
may be. Similarly, one can empioy an intermediate in which either or both
of R* and R*is a cyano group and the final compound ¢an then be reduced
to yield the corresponding aminomethyl compound. Likewise, the carbonyl
comprised by R® can be processed in the form of a secondary alcohol
which is thereafter is oxidized to the carbonyl compound, utilizing for ex-

ample pyridinium chlorochromate.

Protecting groups utilized herein denote groups which generally are not
found in the final therapeutic compounds but which are intentionally intro-
duced at some stage of the synthesis in order to protect groups which oth-
erwise might be altered in the course of chemical manipulations. Such pro-
tecting groups are removed or converted to the desired group at a later
stage of the synthesis and compounds bearing such protecting groups thus
are of importance primarily as chemical intermediates (although some de-
rivatives also exhibit biological activity), Accordingly the precise structure
of the protecting group is not critical. Numerous reactions for the formation
and removal of such protecting groups are described in a number of stan-
dard works including, for example, "Protective Groups in Organic Chemis-
try", Plenum Press, London and New York, 1973; Greene, Th. W. "Protec-
tive Groups in Organic Synthesis", Wiley, New York, 1981, "The Peptides",
Vol. 1, Schroder and Lubke, Academic Press, London and New York, 1965;
"Methoden der organischen Chemie”, Houben-Weyl, 4th Edition, Vol.15/1,
Georg Thieme Verlag, Stuttgart 1974, the disclosures of which are incorpo-

rated herein by reference.

-13-
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An amino group thus can be protected as an amide utilizing an acy!
group which is selectively removable under mild conditions, especially for-
myl, a lower alkanoyl group which is branched in 1- or o position to the
carbonyl group, particularly tertiary alkanoyl such as pivaloyl, or a lower al-
kanoyl group which is substituted in the position « to the carbonyl group, as

for example trifiuoroacetyl.

Should a carboxy group require protection, it can be converted to an es-
ter which is selectively removable under sufficiently mild conditions not to
disrupt the desired structure of the molecule, especially a lower alkyl ester
of 1 to 12 carbon atoms such as methyl or ethyl and particularly one which
is branched at the 1- or « position such as t-butyl; and such lower alkyl es-
ter substituted in the 1- or 2-position with (i} lower alkoxy, such as for ex-
ample, methoxymethyl, 1-methoxyethyl, and ethoxymethyl, (i) lower alkyi-
thio, such as for example methyithiomethyl and 1-ethylthioethyl; {iii) halo-
gen, such as 2,2,2-trichloroethyl, 2-bromoethyl, and 2-iodoethoxycarbonyl;
(iv) one or two phenyl groups each of which can be unsubstituted or mono-,
di- or tri-substituted with, for example lower alkyl such as tert.-butyl, lower
alkoxy such as methoxy, hydroxy, halo such as chloro, and nitro, such as
for example, benzyl, 4-nitrobenzyl, diphenylmethyl, di-(4-methoxyphenyl)-
methyl; or (v} aroyl, such as phenacyl. A carboxy group alsc can be pro-
tected in the form of an organic silyl group such as trimethylsilylethyt or tri-

lower alkylsilyl, as for example tri-methylsilyloxycarbonyl.

Many, but not all, of the compounds described herein proceed through
compounds in which either or both of R* and R® are amino or a protected
amino group. The amino group is then further processed as hereinafter
described. One can also employ a starting material in which R* and/or R®
is an amide; e.g.,4-acetamidophthalic acid or 2-chloroacetamide. The

product of the latter reaction then can be allowed to react with sodium
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azide followed by triphenylphosphine to yield a 2-amino-N-substituted
acetamide.

In one embodiment, an anhydride or lactone is allowed to react with an

a,3,4-trisubstituted benzylamine:

R1
RZ
X 3
‘/o +  HaN—-CH-—(CpHzp)—R* —— |
rR* X
RS
5 In the above, at least one of X and X' is =C=0. One alsc can employ

the diacid, e.g., an R* R® disubstituted phthallic acid, and remove the water

formed. Activated derivative thereof also can be employed.

The compounds in which X is =CH, can be prepared from the same
trisubstituted benzylamine and a formyl or bromomethyl benzoate deriva-
10 tive:
O

Oalkyl Oalkyl

or
R CHO R* CHgzBr
RS R°
Analogously, an R*,R® benzene ortho dialdehyde can be allowed to re-

act with the above «,3,4-trisubstituted benzylamine in the form of the am-

monium chloride salt.

The foregoing reactions also can be performed with compound in which
15 R* and R° form a heterocylic ring. For example, using furano[3,4-
hjquinoline-1,3-dione in place of phthallic acid anhydride, the correspond-

ing 2-substituted pyrrolino[3,4-h]quinoline-1,3-dione is obtained.
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When in formula | R* and R® are both amino, the compound can be fur-
ther reacted. Using dimethylformamide dimethyl acetal, for example, yields
a pyrrolino[3,4-e]benzimidazole; i.e., R* and R® together are -N=CH-NH-.
The corresponding hydropyrrolino[3,4-elbenzimidazole can be obtained
from the diamine and triphosgene whereas if one instead employs the dia-
mine and giyoxal, the product is the corresponding 3-pyrrolino[3,4-
flquinoxaline.

In the case of only one of R* and R® in formula | being amine, the same
can be reacted with an appropriate acid halide or anhydride to yield the cor-
responding amide. The same reaction can be conducted using chlorofor-

mate to yield the methoxycarboxamide derivative.

If the amide is formed from the amine and chloroacetyl chloride, i.e.,
producing a chloroacetamide derivative, this can be followed by treatment
with ammonia or a primary or secondary amine to yield the corresponding
aminoacetamide; e.g., treatment with dimethylamine produces the corre-
sponding dimethylaminoacetamide. A compound in which either or both of
R* and R® is amino also can be subjected to reductive formylation to form

the corresponding N,N-dimethylamino compound.

A compound in which either or both of R* and R® is amino also can be
reacted with dimethylformamide dimethyl acetal to yield the corresponding

1-aza-2-(dimethylamino)vinyl compound.

Compounds in which one of R*and R® is a heterocyclic group can be
prepared in number of ways. An iscindoling 4- or 5-carboxylic acid can be
reacted with carbonyldiimidazole followed by acetic hydrazide to yield the
corresponding 4-(5-methyl-1,3,4-oxadiazol-2-yl)isoindoline or 5-(5-methyl-
1,3, 4-oxadiazol-2-yl)isoindoline.  Alternatively, a mono amine and 2,5-
dimethoxytetrahydrofuran are allowed to react to yield 4- or 5-

pyrrolylisoindoline. Similarly a 4-aminomethyl or 5-aminomethy! (prepared
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as described above) and dimethoxytetrahydrofuran are allowed to react to

yield the corresponding pyrrolylmethyl compound.

A first preferred subgroup are those compounds of Formula | in which
R* and R® together are -NH-CH,-R®-, -NH-CO-R®- or -N=CH-R®- in which -
R® is -CHg-, -O-, -NH-, -CH=CH-, -CH=N-, or -N=CH-. It will be appreci-
ated that each of the chains that is not symmetrical can be arranged in ei-

ther of two orientations, each of which is within the scope of this invention.

A second preferred subgroup are those compounds of Formula | in
which one of R? and R® is hydragen and the other of R* and R® is imida-

zolyl, oxadiazolyl, pyrrolyl, or triazolyl.

A third preferred subgroup are thase compounds of Formula | in which
one of R*and R® is:
6
RN

7 N— (CZHZZ)—
R

in which z is 0 or 1; R® when taken independently of R’ is hydrogen, al-
kyl of 1 to 4 carbon atoms, haloalkyl of 1 to 4 carbon atoms, cycloalkyl of 3
to 18 carbon atoms; phenyl, benzyl, alkanoyl of 2 to 5 carbon atoms,
haloalkanoyl of 2 to 5 carbon atoms, aminoalkanoy! of 2 to 5 carbon atoms,
N-alkylaminoalkanoy! of 2 to 5 carbon atoms, benzoyl, alkoxycarbonyl of 2
to 5 carbon atoms, N-morpholinocarbonyl, carbamoyl, and N-substituted
carbamoyl in which the substituent is alkyl of 1 to 4 carbon atoms, haloalkyl
of 1 to 4 carbon atoms, cycloalkyl of 3 to 18 carbon atoms; aminoalkanoyl
of 2 to 5 carbon atorms, N-alkylaminoalkanoyl of 2 to 5 carbon atoms,
phenyl, benzyl, or methylsulfonyl; and R is hydrogen or alkyl of 1 to 4 car-
bon atoms, or R® and R’ taken together are -CH=CH-CH=CH-, -CH=CH-

N=CH-, or alkylidene of 1 or 2 carbon atoms substituted by amino, al-
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kylamino, or dialkylamino in which each alkyl group has from 1 to 4 carbon

atoms.

Within this third preferred subgroup, a first further preferred subgroup
are compounds in which R® is hydrogen, alkyl of 1 to 4 carbon atoms,
haloalkyl of 1 to 4 carbon atoms, cycloalkyl of 3 to 18 carbon atoms;
phenyl, or benzyl. A second further preferred subgroup are compounds in
which R® is alkanoyl of 2 to 5 carbon atoms, haloalkanoyl of 2 to 5 carbon
atoms, aminoalkanoyl of 2 to 5 carbon atoms, benzoyl, alkoxycarbonyl of 2
to 5 carbon atoms, N-morpholinocarbonyl, carbamoyl, and N-substituted
carbamoyl in which the substituent is methyl, ethyl, or trifluoromethyl; and
R’ is hydrogen.

A fourth preferred subgroup are those compounds of Formula | in which

one of R* and R%is:
6
RN
. N—{CHaz}—
R

and the other of R* and R® is
6.
RN
, N—(CHa—
R7”

in which each of z and z’ independently is 0 or 1; R® has the meaning given
above, R¥ has the same meaning as, but is selected independently of, R?;
R’ has the meaning given above, and R has the same meaning as, but is

selected independently of, R'.

Within this fourth preferred subgroup, a first further preferred subgroup
are compounds in which each of R® and R?, independently of the other, is
hydrogen, alkyl of 1 to 4 carbon atoms, haloalkyl of 1 to 4 carbon atoms,

cycloalkyl of 3 to 18 carbon atoms; phenyl, or benzyl. A second further
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preferred subgroup are compounds in which each of R® and R®, independ-
ently of the other, is alkanoyl of 2 to 5 carbon atoms, haloalkanoyl of 2 to 5
carbon atoms, aminoalkanoy! of 2 to 5 carbon atoms, benzoyl, alkoxycar-
bonyl of 2 to 5 carbon atoms, N-morpholinocarbonyl, carbamoyl, and N-
substituted carbamoyl in which the substituent is methyl, ethyl, or trifiuoro-

methyl; and each of R” and R is hydrogen.

A third further preferred subgroup are compounds in which one of R®
and R¥ is alkanoyl of 2 to 5 carbon atoms, haloalkanoyl of 2 to 5 carbon at-
oms, aminoalkanoyl of 2 to 5 carbon atoms, benzoyl, alkoxycarbonyl of 2 to
5 carbon atoms, N-marpholinocarbonyl, carbamoyl, and N-substituted car-
bamoyl in which the substituent is methyl, ethyl, or trifluoromethyl;, and the
other of R® and RY is hydrogen, alkyl of 1 to 4 carbon atoms, haloalky} of 1
to 4 carbon atoms, cycloalkyl of 3 to 18 carbon atoms; phenyl, or benzyl;

and each of R” and R is hydrogen.

Additional preferred subgroups for all of the above are compounds in
which one of X and X' is =C=0, and the other is =C=0, =CH,, or =30,. and
compounds in which each of R' and R? independently of the other, is
methyl, ethyl, n-propyl, ipropyl, methoxy, ethoxy, n-propoxy, i-propoxy,
cyclopentoxy, cyclohexoxy, cycloheptoxy, cyclopentyl, cyclohexyl, cyclo-

heptyl, or cyclopropylmethoxy.

The compounds possess a center of chirality and thus can exist as opti-
cal isomers. Both the chirally pure (R})- and (S)-isomers as well as mixtures
(including but not limited to racemic mixtures) of these isomers, as well as
diastereomers when there are two chiral centers, are within the scope of
the present invention. Mixtures can be used as such or can be separated
into their individual isomers mechanically as by chromatography using a
chiral absorbent. Alternatively, the individual isomers can be prepared in
chiral form or separated chemically from a mixture by forming salts with a

chiral acid, or have such as the individual enantiomers of 10-
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camphorsulfonic acid, camphoric acid, bromocamphoric acid, methoxyace-
tic acid, tartaric acid, diacetyltartaric acid, malic acid, pyrrolidone-5-
carboxylic acid, and the like, and then freeing one or both of the resolved
bases, optionally repeating the process, so as obtain either or both sub-

stantially free of the other; i.e., in a form having an optical purity of >95%.

inhibition of PDE i}, PDE 1V, TNFa and NFxB by these compounds can
be conveniently assayed using methods known in the art, e.g., enzyme im-
munoassay, radioimmunoassay, immunoelectrophoresis, affinity labeling,

etc., of which the following are typical.

PBMC from normal donors are obtained by Ficoll-Hypaque density cen-
trifugation. Cells are cuitured in RPMI supplemented with 10% AB+ serum,

2mM L-glutamine, 100 U/mL penicillin and 100 mg/mL streptormycin.

The test compounds are dissolved in dimethylsulfoxide (Sigma Chemical),
further dilutions are done in supplemented RPMI. The final dimethylsuifoxide
concentration in the presence or absence of drug in the PBMC suspensions
is 0.25 wt %. The test compounds are assayed at half-log dilutions starting at
50 mg/mL. The test compounds are added to PBMC (10° cells/mL}) in 96

wells plates one hour before the addition of LPS.

PBMC (10° cells/mL) in the presence or absence of test compound are
stimulated by treatment with 1 mg/mL of LPS from Salmonella minnesota
R595 (List Biological Labs, Campbell, CA). Cells are then incubated at 37°C
for 18-20 hours. Supernatants areharvested and assayed immediately for

TNFa levels or kept frozen at -70°C (for not more than 4 days) until assayed.

The concentration of TNFe in the supernatant is determined by human
TNFa ELISA kits (ENDOGEN, Boston, MA) according to the manufacturer's

directions.

Phosphodiesterase can be determined in conventional models. For ex-

ample, using the method of Hill and Mitchell, U937 cells of the human

-20-




WO 01/34606 PCT/US00/30770

10

15

20

25

promonocytic cell line are grown to 1x10° cells /mL and collected by cen-
trifugation. A cell peliet of 1x10? cells is washed in phosphate buffered sa-
line and then frozen at -70°C for tater purification or immediately lysed in
cold homogenization buffer (20mM Tris-HCl, pH 7.1, 3 mM 2-
mercaptoethanol, 1 mM magnesium chloride, 0.1 mM ethylene glycol-bis-
(B-aminoethyl ether)-N,N,N',N'-tetraacetic acid (EGTA), 1 uM phenyl-
methylsulfonyl fluoride (PMSF), and 1 pg/mL leupeptin). Cells are ho-
mogenized with 20 strokes in a Dounce homogenizer and supernatant con-
taining the cytosolic fraction are obtained by centrifugation. The super-
natant then is loaded onto a Sephacryl S-200 column equilibrated in ho-
mogenization buffer. Phosphodiesterase is eluted in homogenization buffer
at a rate of approximately 0.5 mL/min and fractions are assayed for phos-
phodiesterase activity -/+ rolipram. Fractions containing phosphodiester-

ase activity {rolipram sensitive} are pooled and aliquoted for later use.

The phosphodiesterase assay is carried out in a total volume of 100 pl
containing various concentration of test compounds, 50mM Tris-HCI, pH
7.5, 5 mM magnesium chloride, and 1 pM cAMP of which 1% was °H
cAMP. Reactions are incubaled at 30°C for 30 minutes and terminated by
boiling for 2 minutes. The amount of phosphodiesterase 1V containing ex-
tract used for these experiments is predetermined such that reactions are
within the linear range and consumed less than 15% of the total substrate.
Following termination of reaction, samples are chilled at 4°C and then
treated with 10 10 mg/mL snake venom for 15 min at 30°C. Unused sub-
strate then is removed by adding 200ul of a quaternary ammonium ion ex-
change resin (AG1-X8, BioRad) for 15 minutes. Samples then are spun at
3000 rpm, 5 min and 50 pl of the aqueous phase are taken for counting.
Each data point is carried out in duplicate and activity is expressed as per-
centage of control. The IC5, of the compound then is determined from dose

response curves of a minimum of three independent experiments.
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The compounds can be used, under the supervision of qualified profes-
sionals, to inhibit the undesirable effects of TNFa, NFxB, and phosphodi-
esterase. The compounds can be administered orally, rectally, or par-
enterally, alone or in combination with other therapeutic agents including
antibiotics, steroids, efc., to a mammal in need of treatment. Oral dosage
forms include tablets, capsules, dragees, and similar shaped, compressed
pharmaceutical forms. Isotonic saline solutions containing 20-100 milli-
grams/millititer can be used for parenteral administration which includes in-
tramusculat, intrathecal, intravenous and intra-arterial routes of administra-
tion. Rectal administration can be effected through the use of suppositories

formulated from conventional carriers such as cocoa butter.

Dosage regimens must be titrated to the particular indication, the age,
weight, and general physical condition of the patient, and the response de-
sired but generally doses will be from about 1 to about 1000 milligrams/day
as needed in single or multiple daily administration. In general, an initial
treatment regimen can be copied from that known to be effective in interfering
with TNFa activity for other TNFa mediated disease states by the compounds
of the present invention. Treated individuals will be regularly checked for T
cell numbers and T4/T8 ratios and/or measures of viremia such as leveis of
reverse transcriptase or viral proteins, and/or for progression of cytokine-
mediated disease associated problems such as cachexia or muscle degen-
eration. If no effect is cbserved following the normal treatment regimen, then
the amount of cytokine activity interfering agent administered is increased,

e.g., by fifty percent a week.

The compounds of the present invention can also be used topically in
the treatment or prophylaxis of topical disease states mediated or exacer-
bated by excessive TNFa production, such as viral infections, for example
those caused by the herpes viruses or viral conjunctivitis, psoriasis, other

skin disorders and diseases, efc.
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The compounds can also be used in the veterinary treatment of mammals
other than humans in need of prevention or inhibition of TNFa production.
TNFa mediated diseases for treatment, therapeutically or prophylactically, in
animals include disease states such as those noted above, but in particular
viral infections. Examples include feline immunodeficiency virus, equine in-
fectious anaemia virus, caprine arthritis virus, visna virus, and maedi virus, as

well as other lentiviruses.

The invention thus includes various methods of treatment including the
method of inhibiting PDE IV, the method of reducing or inhibiting undesir-
able levels of TNFa, method of reducing or inhibiting undesirable levels of
matrix metalloproteinases, the method of treating undesirable angiogene-
sis, the method of treating cancer, the method of treating inflammatory dis-
ease, the method of_ treating autoimmune disease, the method of treating
arthritis, the method of treating rheumatoid arthritis, the method of treating
inflammatory bowel disease, the method of treating Crohn’'s disease, the -
method of treating aphthous ulcers, the method of treating cachexia, the
method of treating graft versus host disease, the method of treating
asthra, the method of treating adult respiratory distress syndrome, and the
method of treating acquired immune deficiency syndrome, by administering
to a mammalan an effective amount of a substantially chirally pure (R)- or
{S)-isomer of a compound of Formula | or a mixture of those isomers.
While these methods may overlap, they also may differ in terms of method
of administration, dose level, dosage regimen (such as single or multiple

doses), and concurrently administered therapeutic agents.

The invention also includes pharmaceutical compositions in which (i) a
quantity of a substantially chirally pure (R)- or {(S)-isomer of a compound of
Formula | or a mixture of those isomers, that upon administration in a single
or muitiple dose regimen is pharmaceutically effective is combined with (i)

a pharmaceutically acceptable carrier .
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Pharmacsutical compositicns can be typified by oral dosage forms that
include tablets, capsules, dragees, and similar shaped, compressed phar-
maceutical forms containing from 1 to 100 mg of drug per unit dosage.
Mixtures containing from 20 to 100 mg/mL can be formulated for parenteral
administration which includes intramuscular, intrathecal, intravenous and
intra-arterial routes of administration. Rectal administration can be effected
through the use of suppositories formulated from conventional carriers such
as cocoa butter.

Pharmaceutical compositions will comprise one or more compounds of
the present invention associated with at least one pharmaceutically accept-
able carrier, diluent or excipient. In preparing such compositions, the active
ingredients are usually mixed with or diluted by an excipient or enclosed
within such a carrier which can be in the form of a capsule or sachet.
When the excipient serves as a diluent, it may be a solid, semi-solid, or lig-
uid material which acts as a vehicle, carrier, or medium for the active ingre-
dient. Thus, the compositions can be in the form of tablets, pills, powders,
elixirs, suspensions, emulsions, solutions, syrups, soft and hard gelatin
capsules, suppositories, sterile injectable solutions and sterile packaged
powders. Examples of suitable excipients include lactose, dextrose, su-
crose, sorbitol, mannitol, starch, gum acacia, calcium silicate, microcrystal-
line celluiese, polyvinylpyrrolidinone polyvinylpyrrolidone, cellulose, water,
syrup, and methyl cellulose, the formulations can additionally include lubri-
cating agents such as talc, magnesium stearate and mineral oil, wetting
agents, emulsifying and suspending agents, preserving agents such as
methyl- and propylhydroxybenzoates, sweetening agents or flavoring

agents.

The compositions preferably are formulated in unit dosage form, mean-
ing physically discrete units suitable as a unitary dosage, or a predeter-

mined fraction of a unitary dose to be administered in a single or multiple
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dosage regimen to human subjects and other mammals, each unit contain-
ing a predetermined quantity of active material calculated to produce the
desired therapeutic effect in association with a suitable pharmaceutical ex-
cipient. The compositions can be formulated so as to provide an immedi-
ate, sustained or delayed release of active ingredient after administration to

the patient by employing procedures well known in the art.
The following examples will serve to further typify the nature of this in-

vention but should not be construed as a limitation in the scope thereof,

which scope is defined solely by the appended claims.
EXAMPLE 1
2-[1-(3-Ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-

4 5-dinifroisoindoline-1,3-dione

A mixture of 3,4-dinitrophthalic acid (4.63 g, 18.1 mmol) and 2-{3-
ethoxy-4-methoxyphenyl)-1-{methylsulfonyl)eth-2-ylamine (4.94 g, 18.1 g)
in toluene (70 mi) was heated to reflux for 15 hours. The water was re-
moved by a Dean-Stark trap. To the reaction mixture was added ethyl ace-
tate (150 mL). The organic layer was extracted with water, sodium hydro-
gen carbonate (sat), brine (100 mL each), and dried over magnesium sui-
fate. The solvent was removed in vacuo to give a solid. The solid was re-
crystallized from ethanol (300 mL) to give 2-[1-(3-ethoxy-4-methoxyphenyl}-
2-methylsulfonylethyl]-4,5-dinitroisoindaline-1,3-dione as an orange solid
(4.35 g, 49% yield): mp, 122.0-124.0° C; 'H NMR (CDCl3) 6 147 (t, J =
6.9 Hz, 3H, CHS4), 2.93 (s, 3H, CHj3), 3.65 (dd, J = 3.9, 14.3 Hz, 1H, CHH),
3.86 (s, 3H, CHs), 4.10 (g, J = 6.9 Hz, 2H, CH,), 4.56 (dd, J = 11.4, 141
Hz, 1H, CHH), 5.90 (dd, J = 3.9, 11.1 Hz, 1H, NCH), 6.84 (d, J = 8.0 Hz,
1H, Ar), 7.07-7.11 (m, 2H, Ar), 8.16 (d, J = 8.2 Hz, 1H, Ar), 860 (d, J=7.9
Hz, 1H, Ar)}; *C NMR (CDCl3) 5 14.66, 41.66, 49.57, 53.38, 55.98, 64.61,
111.61, 112.42, 120.64, 123.93, 126.18, 127.85, 131.93, 136.74, 138.10,
142.45, 148,77, 150.17, 161.57, 163.47; Anal Calcd for CzoH1gN3O10S +
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0.1 ethyl acetate: C, 48.78; H, 3.97; N, 8.37. Found: C, 48.50; H, 3.77; N,
8.07. (HNMR showed the sample contained ~10% eq of ethyl acetate).
EXAMPLE 2

2-[1-({3-Ethoxy-4-methoxyphenyi)-2-methyisulfonylethyi]-
4,5-diaminoisoindoline-1,3-dione

A mixture of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-
4,5-dinitroisoindoline-1,3-dione (4.35 g, 8.81 mmol} and Pd/C (800 mg) in
ethyl acetate (200 ml.) was shaken under hydrogen (50-60 psi} in a Parr
bottle for 16 hours. The suspension was filtered through a pad of Celite
filter material. The Celite filter material was washed with acetone {200 mL).
The solvent was removed in vacuo to give a solid. The solid was stirred in
ethyl acetate {10 mL) for 2 hours. The suspension was filtered to give 2-[1-
(3-ethoxy-4-methoxyphenyl)-2-methylsuifonylethyl}-4,5-diaminoisoindoline-
1,3-dione as a yellow solid (2.79 g, 73% yield): mp, 205-207° C; 'H NMR
(DMSO-d6) & 1.32 {t, J = 6.9 Hz, 3H, CH3), 2.99 (s, 3H, CHs}, 3.73 (s, 3H,
CHs3), 3.95-4.07 (m, 3H, CHH), 4.37 (dd, J = 10.4, 14.0 Hz, 1H, CHH), 5.67
(dd, J = 3.9, 10.2 Hz, 1H, NCH), 5.90-6.00 (m, 4H, 2NH>), 6.64 (d, J = 7.7
Hz, 1H, Ar), 6.88-6.92 (m, 3H, Ar), 7.06 (s. 1H, Ar); '*C NMR (CDCls) &
14.64, 40.94, 46.65, 53.53, 5546, 63.79, 109.36, 111.74, 112.29, 114.42,
117.04, 119.55, 130.68, 133.98, 134.06, 142.38, 147.74, 148.63, 167.16,
169.38; Anal Calcd for C20H2aN306S: C, 55.42; H, 5.35; N, 9.69. Found: C,
55.71; H, 5.30; N, 9.29. MS: 434 (M*+1), 456 (M"+23 Na).

EXAMPLE 3

7-[1-(3-Ethoxy-4-methoxyphenyl)-2-methylsuifonylethyl]-3-pyrrolinof3,4-
e]benzimidazole-6,8-dions

To a solution of 2-[1—(3-ethoxy—4-methoxyphenyl)-2-methy|sulfonylethyl]-
4 ,5-diaminoiscindoline-1,3-dione (310 mg, 0.72 mmol) in acetic acid (6 mL)
was added dimethylformamide dimethyl acetal (3 mL). The solution was
heated to reflux for 17 hours. The solvent was remaved in vacuo o give

an oil. The oil was stirred in sodium hydrogen carbonate (50 mL, sat.) and
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ethyl acetate (100 mL). The organic layer was separated, washed with
brine (50 mL), and dried over magnesium sulfate. The solvent was re-
moved in vacuo to give an oil. The oil was separated by chromatography
{silica gel, 7:13:0.5 methylene chloride:ethyl acetate:MeQH) te give 7-[1-(3-
ethoxy-4-methoxyphenyl}-2-methylsulfonylethyl]-3-pyrrolino[3,4-
elbenzimidazole-6,8-dione as a white solid (220 mg, 69% yield): mp, 143-
145° C; 'H NMR (DMSO-d6) 5 1.32 (t, J = 6.9 Hz, 3H, CHa), 3.02 (s, 3H,
CHs), 3.73 (s, 3H, CH), 4.02 {q, J = 6.9 Hz, 2H, CH>), 4.15 {dd, J = 4.3,
14.3 Hz, 1H, CHH), 440 (dd, J = 10.5, 14.3 Hz, 1H, CHH), 5.81 (dd, J =
4.3, 10.4 Hz, 1H, NCH), 6.92-7.01 (m, 2H, Ar), 7.12 (s, 1H, Ar), 7.67 (d, J =
8.2 Hz, 1H, Ar), 8.02 (d, J = 8.0 Hz, 1H, Ar), 8.62 (s, 1H, CH), 13.49 (s, 1H,
NH); C NMR (DMSO-d6) & 14.64, 41.02, 47.17, 53.24, 55.46, 63.81,
1114.78, 112.33, 116.34, 119.67, 125.84, 129.98, 147.64, 147.85, 148.79,
166.63, 168.23; Anal Calcd for C21H21N3OsS: C, 54.23; H, 5.07; N, 9.03.
Found: C, 54.13; H, 4.65; N, 8.76; MS: 444 (M*+1), 466 (M'+23 Na).
EXAMPLE 4
7-[1-{3-Ethoxy-4-methoxyphenyl)-2-methylsulfonylethyilhydro-

3-pyrrolinof3,4-elbenzimidazole-2 6,8-trione

To a solution of 2-[1-(3-ethoxy-4-methoxyphenyl}-2-methylsulfonylethyll-
4 ,5-diaminoisoindoline-1,3-dione (600 mg, 1.38 mmol) in methylene chlo-
ride (1 mL) was added triphosgene {0.43 g, 1.4 mmol} at room temperature
and kept for 30 minutes. To the mixture was added sodium hydrogen car-
bonate (50 mL, sat.) and ethyl acetate (80 mL). The organic layer was
washed with brine (50 mL) and dried over magnesium sulfate. The solvent
was removed in vacuo to give a solid. The solid was then recrystallized
from ethanol to give 7-[1-(3-ethoxy-4-methoxyphenyl)-2-
methylsulfonylethyi]hydro-3-pyrrelino[3,4-e]benzimidazole-2,6,8-tricne as a
brown solid {390 mg, 62% vyield). mp, 242-244° C,; 'H NMR (DMSO-d6) &
1.32 (t, J = 6.9 Hz, 3H, CHy3), 3.01 (s, 3H, CHs), 3.73 (s, 3H, CH3), 4.01 (q,
J = 6.9 Hz, 2H, CH,), 4.11 {dd, J = 4.3, 14.3 Hz, 1H, CHH), 4.37 (dd, J =
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10.7, 14.3 Hz, 1H, CHH), 5.76 (dd, J = 4.1, 10.3 Hz, 1H, NCH), 6.91-6.92
(m, 2H, Ar), 7.08 (s, 1H, Ar), 723 (d, J= 7.7 Hz, 1M, Ar), 745 (d, J=T7.8
Hz, 1H, Ar), 11.47 (s, 1H, NH), 11.87 (s, 1H, NH), '*C NMR (DMSO-d6) 5
14.64, 41.01, 47.07, 53.14, 5546, 63.83, 11041, 111.78, 112.00, 112.37
116.72, 119.67, 122.79, 12576, 129.96, 136.29, 147.81, 148.80, 155.86,
166.11, 167.59; Anal Calcd for C1H21N30:S + 1.1 H.O: C, 52.63; H, 4.88;
N, 8.77;, Hz0, 4.13. Found: C, 52.48; H, 4.73; N, 8.53; H,0, 4.07.

EXAMPLE 5

2-[1-(3-Ethoxy-4-methoxyphenyl)-2-methylsulfonylethvi]-
3-pyrrolinof3,4-h]quinoline-1,3-dicne

A mixture of 2-(3-ethoxy-4-methoxyphenyl)-1-(methylsulfonyt)eth-2-
ylamine (0.69 g, 2.5 mmol), furanaf3,4-hjquinoline-1,3-dione (0.50 g, 2.5
mmol) and sodium acetate (0.25 g, 3.1 mmol) in acetic acid (10 mL) was
heated to reflux for 18 hours. The solvent was removed in vacuo to give an
qil. The resuiting oil was stirred in ether/hexane/water (30/5/30 mL) for 18
hours. The suspension was filtered to give a solid. The solid was stirred in
hot methanol. The suspension was fitered to give 2-[1-(3-ethoxy-4-
methoxyphenyl)-2-methylsulfonylethyl}-3-pyrroling[3,4-hlquincline-1,3-dione
as an off-white solid (0.8 g, 70% vyield): mp, 223-225° C; 'H NMR (CDCl);
5 1.47 {t, J= 6.8 Hz, 3H, CH;), 2.89 (s, 3H, CHs), 3.79-3.86 (m, 1H, CHH),
3.84 (s, 3H, CH3), 4.12 (g, J = 6.9 Hz, 2H, CH>), 4.63 (dd, J = 104, 143
Hz, 1H, CHH), 5.98 {dd, J = 4.5, 10.3 Hz, 1H, NCH), 6.82-6.85 (m, 1H, Ar),
7.19-7.22 (m, 2H, Ar), 7.57 (dd, J = 4.2, 84 Hz, 1H, Ar), 7.95 (t, J = B.2 Hz,
1H, Ar), 8.17 (d, J = 8.3 Hz, 1H, Ar), 8.27 (dd, J= 1.4, 8.4 Hz, 1H, Ar), 9.24
(dd, J = 1.7, 4.2 Hz, 1H, Ar); '*C NMR (CDCl3) 5 14.61, 41.36, 48.90,
54.73, 55.88, 64.47, 11.41, 11257, 119.55, 120.55, 123.20, 126.89,
129.48, 132.19, 134.43, 135.69, 136.68, 142.79, 148.55, 149.59, 154.30,
167.11, 167.62; Anal Calcd for Ca3H2zN206S: C, 60.78; H, 4.88; N, 6.16.
Found: C, 60.57, H, 4.79; N, §.95.
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EXAMPLE 6
2-[1-{3-Ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-

3-pyrrolinof3,4-flguinoxaline-1,3-dione

To a solution of 2-[1-(3-ethoxy-4-methoxyphenyi}-2-methylsulfonylethyl]-
4,5-diaminocisoindoline-1,3-dione {433 mg, 1.0 mmol) in tetrahydrofuran (2
mL) was added glyoxal {0.15 mL, 1.3 mmal). The solution was heated to
reflux for 7 hours. To the suspension was added ether (10 mL). The sus-
pension was fillered and washed with ether to give an orange solid. The
solid was stirred in ethanol (20 mL) for 18 hours. The suspension was fil-
tered and washed with ethanol to give 2-[1-{3-ethoxy-4-methoxyphenyl)-2-
methylsulfonylethyl}-3-pyrrolino[3,4-flquinoxaline-1,3-dione as an orange
solid (200 mg, 44% yield): mp, 122.0-124.0° C; 'H NMR (DMSO-d6) &
1.32 (t, J = 6.9 Hz, 3H, CH3), 3.03 (s, 3H, CH3), 3.73 (s, 3H, CHs), 4.03 (g,
J = 6.9 Hz, 2H, CH>), 4.20 (dd, J = 4.5, 144 Hz, 1H, CHH), 4.39 (dd, J =
10.5, 14.1 Hz, 1H, CHH), 5.87 (dd, J = 4.5, 10.2 Hz, 1H, NCH), 6.92-6.96
(m. 1H, Ar), 7.03-7.07 (m, 1H, Ar), 715 (d, J=1.7 Hz, 1H, Ar), 8.23 (d, v =
84 Hz, 1H, Ar), 853 (d, J = 8.4 Hz, 1H, Ar), 9.14 (d, J = 1.7 Hz, 1H, Ar),
9.22 (d, J = 1.7 Hz, 1H, Ar), '*C NMR (DMSO-d6) 5 14.63, 41.05, 47.49,
53.07, 55.47, 63.81, 111.73, 11241, 119.80, 122.66, 126.93, 129.48,
134.08, 137.06, 137.25, 145,02, 147.87, 147.93, 148.87, 148.96, 165.37,
167.05; Anal Caled for CxoHa1N3OgS + 0.2 HaO: C, 57.56; H, 4.70; N, 9.15;
H.0O, 0.78. Found: C, 57.34; H, 4.70; N, 8.15; H,0, 0.41.

EXAMPLE 7

Cyclopropyl-N-{2-[1-{3-ethoxy-4-methoxyphenvl)-2-methylsulfonylethyl]-
1 3-dioxoisocindolin-4-vi}carboxamide

A mixture of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-4-
aminoiscindoline-1,3-dione {570 mg, 1.4 mmol} and cyclopropane carbonyl
chloride (2 mL) was heated to reflux for 15 minutes. To the mixture was
added methanol (20 mL) and water (5 mL) at room temperature and kept

for 30 minutes. The solvent was removed in vacuo to give an oil. The oil
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was stirred in ether/hexane (15 mL each) for 1 hour to give a suspension.
The suspension was filtered and washed with ether to give a yellow solid.
The solid was then stirred in ethanol (10 mL) overnight. The suspension
was filtered and washed with ethanol to give cyclopropyl-N-{2-[1-(3-ethoxy-
4-methoxyphenyl)-2-methylsutfonylethyl]-1,3-dioxoisoindolin-4-
yl}jcarboxamide as a yellow solid {380 mg, 57.4% yield); mp, 153-155° C;
'H NMR (CDCl3) 8 0.92-0.99 (m, 2H, 2CHH), 1.11-1.17 (m, 2H, 2CHH),
1.48 (1, J = 6.9 Hz, 3H, CHa), 1.61-1.71 (m, 1H, CH), 2.88 (s, 3H, CH3),
3.75 (dd, J= 4.4, 14.3 Hz, 1H, CHH), 3.86 (s, 3H, CH3), 4.12 (q, J = 7.1 Hz,
2H, CHy), 4.57 (dd, J = 10.4, 14.3 Hz, 1H, CHH), 5.89 (dd, J = 4.4, 10.3 Hz,
1H, NCH), 6.84-6.88 {(m, 1H, Ar), 7.11-7.15 (m, 2H, Ar), 7.48 (d, J=7.2 Hz,
1H, Ar), 7.65 (t, J = 7.4 Hz, 1H, Ar), 8.76 (d, J = 8.5 Hz, 1H, Ar), 9.69 (s,
1H, NH); ™C NMR (CDCly) & 8.71, 14.62, 16.16, 41.58, 48.59, 54.60,
55.89, 64.50, 111.49, 11244, 114.83, 117.91, 120.26, 124.99, 129.27,
130.99, 136.02, 137.77, 148,63, 149.76, 167.49, 169.52, 172.79; Anal
Caled for CasHoeN207S: C, 59.25; H, 6.39; N, 5.76. Found: C, 59.08; H,
5.30; N, 5.69.

EXAMPLE 8

2-Chioro-N-{2-[1-{3-ethoxy-4-methoxyphenyi)-2-methyisuifonviethyl]-1,3-
dioxoisoindolin-4-yllacetamide

A mixture of 2-[1-(3-ethoxy-4-methoxyphenyl}-2-methytsufonylethyl]-4-
aminoisoindoline-1,3-diocne (2.0 g, 4.8 mmol) and chloroacetyl chloride (2
mL, 25 mmol) was heated to reflux for 30 minutes. The sclvent was re-
moved in vacuo to give a salid. The solid was stirred in ether (40 mL) for 1
hour to give a suspension. The suspension was filtered and washed with
ether to give 2-chloro-N-{2-[1-(3-ethoxy-4-methoxyphenyl}-2-
methylsulfonylethyl]-1,3-dioxoisoindolin-4-yl}acetamide as a white solid
(2.28 g, 96% yield); mp, 166-168° C; 'H NMR (CDCl3) § 1.48 {t, J = 6.9
Hz, 3H, CHhs), 2.88 (s, 3H, CHs), 3.75 (dd, J = 4.4, 14.3 Hz, 1H, CHH), 3.86
(s, 3H, CH3), 4.13 (g, J = 7.0 Hz, 2H, CH>), 4.24 (s, 2H, CH>), 4.57 (dd, J =
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10.5, 14.3 Hz, 1H, CHH), 5.89 (dd, J = 4.5, 10.3 Hz, 1H, NCH), 6.84-6.88
(m, 1H, Ar), 7.11-7.15 (m, 2H, Ar), 7.57 (d, J = 7.2 Hz, 1H, Ar), 7.70 {t, J =
7.6 Hz, 1H, Ar}, 8.77 (d, J = 8.3 Hz, 1H, Ar), 10.53 (s, 1H, NH); 3C NMR
(CDCI3) 8 14.60, 41.52, 42,67, 48.72, 54.51, 55.88, 64.48, 111.46, 112.44,
116.37, 119.06, 120.38, 124.74, 129.17, 131.22, 136.04, 136.29, 148.58,
149.75, 165.21, 167.25, 169.01; Anal Calcd for C22H23N207CIS + 0.1 H0:
C, 53.19; H, 4.71; N, 5.50; H20, 0.36. Found: C, 52.89; H, 4.52; N, 5.50;
H20, 0.17.

EXAMPLE 9
2-Amino-N-{2-[1-{3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-

1.3-dioxoisoindolin-4-yl}acetamide

A mixture of 2-chloro-N-{2-[1-(3-ethoxy-4-methoxyphenyi}-2-methyl-
sulfonylethyl]-1,3-dioxoisoindolin-4-yl}acetamide {0.30 g, 0.61 mmol) and
sodium azide (90 mg, 1.38 mmol) in acetone (10 mL) was heated to reflux
for 8 hours. To the solution was added triphenylphosphine (0.30 g, 1.1
mmol) and water (0.4 mL). The solution was heated to reflux for 5 more h.
The solvent was removed in vacuo to give an oil. The oil was stirred in
ether (10 mL} and water (10 mL) avernight to give a suspension. The sus-
pension was filtered and washed with ether and water to give 2-amino-N-
{2-[1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-1,3-
dioxoisoindolin-4-yl}acetamide as a yellow solid {250 mg, 86% yield); mp,
111-112° C; "H NMR (CDCl3) 5 1.48 (t, J = 6.9 Hz, 3H, CH;), 1.74 (brs, 2H,
NH,), 2.86 (s, 3H, CHa), 3.57 (s, 2H, CH»), 3.77 (dd, J = 4.6, 14.5 Hz, 1H,
CHH), 3.86 (s, 3H, CHa), 4.11 (q, J = 7.0 Hz, 2H, CH>), 4.56 (dd, J = 10.2,
14.2 Hz, 1H, CHH), 5.89 (dd, J = 4.6, 10.2 Hz, 1H, NCH), 6.82-6.85 (m, 1H,
Ar), 7.12-7.15 (m, 2H, Ar), 7.52 (d, J = 7.2 Hz, 1H, Ar), 7.67 (t, J = 7.5 Hz,
1H, Ar), 8.86 (d, J = 8.3 Hz, 1H, Ar), 11.21 (s, 1H, NH); °C NMR (CDCl3) &
14.68, 41.51, 48.65, 54.69, 55.88, 64.49, 111.45, 112.50, 115.81, 118.24,
120.37, 124.94, 129.38, 131.29, 135.90, 136.88, 148.55, 149.68, 167.64,
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168.83, 172.41: Anal Calecd for CaooHasNaQO7S: C, 55.57; H, 5.30; N, 8.84.
Found: C, 55.46; H, 5.33; N, 8.35.
EXAMPLE 10

2-N,N-Dimethylamino-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-2-
methylsulfonylethyi]-1,3-dioxoisoindolin-4-yllacetamide HCI

A mixture of 2-azido-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-2-methyl-
sulfonylethyl]-1,3-dioxoiscindolin-4-yl}acetamide (0.80 g, 1.59 mmol), Pd/C
(0.2 g) and formaldehyde (10 mL, 37% wt in water) in ethanol (90 mL) was
shaken under hydrogen (50-60 psi} in a Parr flask for 3 days. The suspen-
sion was filtered through a pad of Celite and washed with acetone (50 mL).
The solvent was removed in vacuo to give an oil. The oil was stirred in
methanol (10 mL). The suspension was filtered and washed with methanol
to give a white solid. To the solid in ethyl acetate (20 mL} was added hy-
drogen chioride in ether (1.5 mL, 1N) to give a suspension. The suspen-
sion was filtered and washed with ether to give 2-N,N-dimethylamino-N-{2-
[1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl])-1,3-dioxoisoindolin-4-
yl}acetamide hydrogen chioride as a yellow solid (300 mg, 35% yield), mp,
105-107° C; 'H NMR (DMSO-d6) & 1.33 (t, J = 6.9 Hz, 3H, CH3), 2.87 (s,
6H, 2CHj), 3.03 (s, 3H, CHs), 3.74 (s, 3H, CHs), 4.02 (g, J = 7.0 Hz, 2H,
CH>), 4.16 {dd, J = 4.2, 14.3 Hz, 1H, CHH) 4.25 (brs, 2H, CH>), 4.34 (dd, J
= 10.8, 14.4 Hz, 1H, CHH), 5.79 (dd, J =42, 10.4 Hz, 1H, NCH), 6.92-6.99
(m, 2H, Ar), 7.08 (s, 1H, Ar), 7.69 (d, /= 7.3 Hz, 1H, Ar), 7.88 (t, J = 7.7
Hz, 1H, Ar), 8.21-8.27 {m, 1H, Ar), 10.29 {s, 1H, HCI), 10.64 (s, 1H, NH),
BC NMR (DMSO-d6) & 14.65, 41.04, 43.36, 47.23, 52.86, 55.51, 58.09,
63.86, 111.79, 112.39, 119.22, 119.68, 127.78, 127.99, 12942, 131.76,
134.25, 134.34, 135.95, 147 87, 148.92, 164.60, 166.79; Anal Calcd for
CaaH26N30;8 + 1.1 HCI + 0,3 HO: C, 52.50; H, 5.64; N, 7.65; CI, 7.10.
Found: C, 52.16; H, 5.75; N, 7.37; CI, 7.20.
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EXAMPLE 11

N-{2-[1-{3-ethoxy-4-methoxyphenyl)-2-methyisulfonviethyi]-
1,3-dioxoisoindolin-4-yB-2, 2, 2-friffluoroacetamide

A mixture of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-4-
aminoisoindoline-1,3-dione (1.0 g, 2.4 mmol) and triflucroacetic anhydride
(3 mL) was heated to reflux for 30 minutes. The solvent was removed in
vacuo to give an oil. The oil was stirred in ether (5 mL) and hexane (40
mL} for 3 days. The suspension was filtered and washed with ether to give
a yellow solid. The solid was then recrystallized from ethanol (10 mL) to
give N-{2-[1-(3-ethoxy-4-methoxyphenyl}-2-methylsulfonylethyl]-1,3-
dioxoisoindolin-4-yl}-2,2 2-trifluorcacetamide as a yellow solid {280 mg,
23% yield): mp, 130-132° C; 'H NMR (CDCl3) 6 1.48 (t, J = 6.9 Hz, 3H,
CHa), 2.92 (s, 3H, CH3), 3.70 (dd, J = 4.2, 14.3 Hz, 1H, CHH), 3.87 (s, 3H,
CH;), 413 (q, J = 6.9 Hz, 2H, CH>), 4.59 (dd, J = 10.9, 14.3 Hz, 1H, CHH),
5.90 (dd, /= 4.2, 10.9 Hz, 1H, NCH), 6.86 (d, J = 8.3 Hz, 1H, Ar}, 7.11-7.15
(m, 2H, Ar), 7.66 (d, J = 7.2 Hz, 1H, Ar), 7.77 (t, J = 7.5 Hz, 1H, Ar), 8.70
(d, J = 84 Hz, 1H, Ar), 10.39 (s, 1H, NH); C NMR (CDCl;) & 14.59,
41.57, 48.68, 54.10, 55.89, 64.50, 111.48, 112.38, 115.16 (q, Jor = 286
Hz), 117.19, 120.28, 120.31, 125.01, 128.85, 131.26, 134.63, 136.35,
148.63, 149.85, 155.36 (q, J%r = 38 Hz), 166.78, 169.14; Anal Calcd for
CosHz21N2O7F38: C, 51.36; H, 4.11; N, 544. Found: C, §1.20; H, 4.07; N,
5.20.

EXAMPLE 12

N-{2-[1-(3-Ethoxy-4-methoxyphenyl)-2-methylsulfonylethyil-
1,3-dioxoisoindolin-4-yi}methoxycarboxamide

A mixture of 2-[1-(3-ethoxy-4-methoxyphenyl)}-2-methyisulfonylethy!]-4-
aminoisoindoline-1,3-dione (0.70 g, 1.7 mmol} and methyl chloroformate
(25 mL) was heated to reflux for 30 minutes. To the mixture was added
ethanol (6 mL). The suspension was filtered and washed with ethanol to

give N-{2-[1-(3-Ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl}-1,3-
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dioxoisoindolin-4-yl}methoxycarboxamide as a white solid (0.48 g, 60%
yield): mp, 178-180° C; 'H NMR (CDCl3); 5 1.48 (t, J = 7.1 Hz, 3H, CHj),
2.86 (s, 3H, CHa), 3.76 (dd, J = 4.4, 14 4 Hz, 1H, CHH), 3.84 (s, 3H, CHa),
3.86 (s, 3H, CHs), 4.12 {(q, J = 6.9 Hz, 2H, CHj), 4.55 (dd, J = 10.3, 144

“Hz, 1H, CHH), 5.87 (dd, J = 4.5, 10.3 Hz, 1H, NCH), 6.83-6.87 (m, 1H, Ar),

7.09-7.13 (m, 2H, Ar), 7.45 (d, J = 7.0 Hz, 1H, Ar), 7.66 (t, J = 8.3 Hz, 1H,
Ar), 8.50 (d, J = 8.5 Hz, 1H, Ar), 8.93 (brs, 1H, NH), *C NMR (CDCl3) &
14.61, 41.52, 48.62, 52.70, 54.58, 55.88, 64.46, 111.40, 112.39, 114.78,
117.42, 120.29, 123.43, 129.27, 131.22, 135.97, 137.74, 148.59, 149.69,
153.42, 167.35, 169.23; Anal Calcd for CxHauNz0sS: C, 55.45; H, 5.08; N,
5.88. Found: C, 55.32; H, 5.00; N, 5.73.

EXAMPLE 13

4-11-Aza-2-(dimethylamino)vinyl]-2-[1-{ 3-ethoxy-4-methoxyphenyl)-
2-methylsulfonyiethyllisocindoline-1,3-dione

A mixture of 2-[1-{3-ethoxy-4-methoxyphenyl)-2-methylsuifonylethyl)-4-
aminoisoindoline-1,3-dicne (1.5 g, 3.6 mmol) and dimethylformamide di-
methyl acetal (4 mL) was heated to reflux for 30 minutes. The solvent was
removed in vacua to give an oil. The oil was stimed in ether {20 mL). The
suspension was filtered and washed with ether to give 4-[1-aza-2-
(dimethylamino)vinyl]-2-[1-(3-ethoxy-4-methoxyphenyl)-2-
methylsulfonylethyllisoindoline-1,3-dione as a yellow solid (1.1 g, 65%
yield): mp, 161-163° C; 'H NMR (CDCl3) & 1.46 (t, J = 6.9 Hz, 3H, CHa),
2.79 {s, 3H, CHs), 3.11-3.12 (28, 6H, 2CH3), 3.82 (dd, J = 5.2, 145 Hz, 1H,
CHH), 3.85 (s, 3H, CH3), 4.10 (q, J = 6.9 Hz, 2H, CH>), 4.49 (dd, J = 9.5,
14.6 Hz, 1H, CHH), 5.86 (dd, J = 5.2, 9.4 Hz, 1H, NCH), 6.80-6.83 (m, 1H,
Ar), 7.11-7.19 (m, 3H, Ar), 7.39-7.52 (m, 2H, Ar), 7.72 (s, 1H, CH);, C
NMR (CDCl3) & 14.68, 34.49, 4041, 41.49, 48.78, 55.45, 55,93, 64.47,
111.41, 111.65, 116.99, 118.98, 120.564, 129.99, 130.58, 133.16, 134 .49,
148.48, 149.50, 152.06, 156.64, 168.06, 168.19; Anal Caled for
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CaaHzN306S: C, 68.34; H, 575, N, 8.87. Found: C, 58.17; H, 5.71; N,
8.69.

EXAMPLE 14

4-[1-Aza-2-(dimethylamino)prop-1-enyl]-2-[1-{ 3-ethoxy-4-methoxyphenyl)-
2-methylsulfonylethyljisoindoline-1,3-dione

A mixture of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-4-

aminciscindoline-1,3-dione (1.5 g, 3.6 mmol) and dimethylacetamide di-
methyl acetal (4 mL) was heated to reflux for 30 minutes. The solvent was
removed in vacuo to give an oil. The oil was stirred in ether/hexane/ethyl
acetate {10/10/1 mL) overnight. The suspension was filtered to give an or-
ange solid. The solid was separated by chromatography (Silica gel, 1%
methanol in methylene chloride) to give 4-[1-aza-2-(dimethylamino)prop-1-
enyl]-2-[1-(3-ethoxy-4-methoxypheny!)-2-methylsulfonylethyllisoindoline-
1,3-dione as a yellow solid (140 mg, 8% yield): mp, 111-113° C; "H NMR
(CDCl3} & 1.46 (t, J = 69 Hz, 3H, CH3), 1.87 (s, 3H, CHi), 2.79 (s, 3H,
CHj3), 3.12 (s, 3H, CH;), 3.79 (dd, J = 4.9, 14.6 Hz, 1H, CHH), 3.87 (s, 3H,
CH3), 4.10 (q, J = 6.9 Hz, 2H, CH3), 4.50 {dd, J = 9.8, 14.6 Hz, 1H, CHH),
5.84 (dd, J = 4.9, 9.7 Hz, 1H, NCH), 6.80-6.83 (m, 2H, Ar), 7.20 (d, /= 8.3
Hz, 1H, An), 7.10-7.12 (m, 2H, Ar), 7.36 (d, J = 7.1 Hz, 1H, Ar), 749 (t, J =
76 Hz, 1H, Ar), °C NMR (CDCly) & 14.61, 15.59, 38.06, 41.36, 48 51,
5525, 55.86, 64.41, 111.36, 112.56, 116.20, 118.78, 120.36, 120.98.
131.24, 132.67, 134.36, 148.41, 149.42, 150.80, 158.65, 167.78, 168.27;
Anal Caled for CasH29N306S: C, 59.12; H, 6.00; N, 8.62. Found: C, 58.84,
H, 6.01; N, 8.36.

EXAMPLE 15

2-f 1-{3-Ethoxz—4—methoxyghenz!)-2—methzlsuh‘onz!e_thzll—
4-(5-methyl-1,3,4-oxadiazol-2-yl)iscindoline-1,3-dione

A mixture of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-methylsuifonylethyl]-
1,3-dioxoisoindoline-4-carboxylic acid (1.5 g, 3.4 mmol) and carbonyldiimi-

dazole (600 mg, 3.7 mmol) in tetrahydrofuran (10 mL) was stirred at room
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temperature for 2 hours. To the mixture was added acetic hydrazide (411
mg, 5.54 mmol) and kept for 16 h. The mixture was extracted with ethyl
acetate (125 mL) and water (40 mL). The organic layer was washed with
sodium hydrogen carbonate (50 mL, sat), and dried over magnesium sul-
fate. The solvent was removed in vacuo to give a yellow solid (0.8 g). The
solid and phosphoryl trichloride (2 mL) in acetonitrile (20 mL) was heated to
reflux for 15 hours. To the mixture was added water {10 mL) then sodium
hydrogen carbonate (60 mL, sat) until pH ~8. The aqueous layer was ex-
tracted with ethyl acetate (150 mL). The organic layer was washed with
sodium hydrogen carbonate (50 mL, sat}, bring (50 mL) and dried over
magnesium sulfate. The solvent was removed in vacuo to give a yellow
solid. The solid was separated by chromatography (silica gel, 50:50 ethyl
acetate/methylene chloride} to give 2-[1-{3-ethoxy-4-methoxyphenyl)-2-
methyisulfonylethyl]-4-(5-methyl-1,3,4-oxadiazol-2-yl}iscindoline-1,3-dione
as a yellow solid (450 mg, 28% yield): mp, 99-101° C; 'H NMR (CDCl3) &
1.48 (t, J = 6.9 Hz, 3H, CH3), 2.71 (s, 3H, CHs), 2.88 (s, 3H, CH3), 3.78 (dd,
J =486, 14.5 Hz, 1H, CHH), 3.86 (s, 3H, CHa), 4.11 (q, J = 6.9 Hz, 2H,
CH,), 4.57 {dd, J = 10.3, 14.3 Hz, 1H, CHH), 5.94 (dd, J = 4.6, 10.2 Hz, 1H,
NCH), 6.83-6.86 {m, 1H, Ar), 7.12-7.16 (m, 2H, Ar), 7.86 {t, J = 7.8 Hz, 1H,
Ar), 8.04 (dd, J = 0.8, 7.2 Hz, 1H, Ar), 8.28 (dd, J = 1.0, 7.9 Hz, 1H, Ar),
BC NMR (CDCl3) & 11.14, 14.60, 41.49, 48.95,54.51, 55.8, 64.48, 111.43,
112,49, 120.49, 121.49, 12595, 128.43, 129.09, 133.11, 134.36, 135.26,
148.58, 149.74, 161.94, 164.99, 165.07, 166.69; Anal Calcd for
CaaH23Na0;8 + 0.6 ethyl acetate: C, 56.67; H, 5.20; N, 7.80. Found: C,
56.29; H, 4.82; N, 7.97.

EXAMPLE 16

2-[1-(3-Ethoxy-4-methoxyphenyi}-2-methylsulfonylethyl]l-
4-pyrrolviiscindoline-1,3-dione

A mixture of 2-[1-{3-ethoxy-4-methoxyphenyi)-2-methylsulfonylethyl]-4-

aminoiscindoline-1,3-dione (1.0 g, 2.4 mmol) and 2,5-dimethoxytetrahydro-
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furan (0.33 mL, 2.5 mmol) in acetic acid (1 mL) was heated to reflux for 2
hours. The solvent was removed in vacuo to give a yellow solid. The solid
was stirred in ethanol (25 mL) for 1 hour. The suspension was filtered and
washed with ethanol to give 2-[1-(3-ethoxy-4-methoxyphenyl)-2-
methylsulfonylethyl]-4-pyrrolylisoindoline-1,3-dione .as a brown solid (1.12
9. 100 % yield): mp, 95-97° C; 'H NMR (CDCl3) § 1.47 (t, J = 6.9 Hz, 3H,
CHSs), 2.87 (s, 3H, CHs), 3.73 (dd, J = 4.5, 14.4 Hz, 1H, CHH), 3.86 (s, 3H,
CHs), 4.11 (q, J = 6.9 Hz, 2H, CHy), 4.60 {dd, J = 10.6, 14.4 Hz, 1H, CHH),
5.91 (dd, J = 4.4, 10.4 Hz, 1H, NCH), 6.39-6.41 (m, 2H, Ar), 6.84 (d, J= 8.0
Hz, 1H, Ar), 7.12-7.17 (m, 4H, Ar), 7.60-7.65 (m, 1H, Ar), 7.74-7.78 (m, 2H,
Ar); ®C NMR (CDCls) & 14.60, 41.44, 48.77, 54.32, 55.88, 64.48, 110.74,
111.41, 112.57, 120.52, 120.99, 122.00, 129.25, 130.09, 133.74, 135.36,
138.62, 148.52, 149.67, 165.77, 166.82; Anal Calcd for Ca4Hz4N206S: C,
61.53; H, 5.16; N, 5.98. Found: C, 61.34; H, 5.17; N, 5.83.

EXAMPLE 17

4-(Aminomethvi)-2-f1-(3-ethoxy-4-methoxyphenyl)-2-methvisuifonviethyi]-
isoindofing-1,3-dione hydrochloride

A mixture of 4-cyano-2-[1-(3-ethoxy-4-methoxyphenyl}-2-methylsulfonyl-
ethyllisoindoline-1,3-dione (0.5 g, 1.17 mmol) and 10%Pd/C (0.15 g) in 4 N
hydrochloric acid (1 mL) and methanol (40 mL) was hydregenated in Parr
Shaker apparatus under 50 psi of hydrogen overnight. To the resulting
slurry was added water (2 mL) to dissolve the product. The reaction mix-
ture was then filtered through Celite and the filtrate was concer{trated in
vacuo. The residus was siurried in ethyl acetate (10 mL) to afford 0.52 g of
the crude product. The product was reslurried in hot ethanol (15 mL) to af-
ford 4-{aminomethyl)-2-[1-(3-ethoxy-4-methoxyphenyl)-2-methylsuifonyl-
ethyl)isoindoline-1,3-dione hydrochloride (0.44 g, 80% yield): mp 237-239°
C; '"H NMR (DMSO-ds) 8 8.79 (s, 3H, Ar), 8.04-7.89 {m, 3H, Ar), 7.11-6.91
(m, 3H, Ar), 5.83-5.77 (dd, J = 4.2, 10.1 Hz, 1H, NCH), 4.49-4.47 (m, 2H,
CHs), 4.41-4.31 (m, 1H, CHH), 4.21-4.13 (m, 1H, CHH), 4.04 (g, J = 6.8 Hz,
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2H, CHa), 3.73 (s, 3H, CHa), 3.64 (s, 3H, CHs), 1.32 (t, J = 6.8 Hz, 3H,
CH,), "*C NMR (DMSO-dg) & 167.48, 166.93, 148.95, 147.87, 135.39,
134.71, 132.82, 131.32, 129.50, 128.30, 123.34, 119.89, 112.55, 111.79,
63.87, 55.52, 53.07, 47.46, 41.08, 36.84, 14.66; Anal. Calcd for
C21H2sN206SCI: C, 53.79; H, 5.37; N, 5.97; S, 6.84; Cl, 7.56. Found: C,
53.49,H, 547; N, 5.75; 8, 6.61; Cl, 7.51.

EXAMPLE 18

2-{1-{3-Ethoxy-4-methoxyphenyl)-2-methylsuifonylethyl]-
4-{pyrrolyimethyl)isocindoline-1,3-dione

A  mixture of 4-{aminomethyl)-2-[1-(3-ethoxy-4-methoxyphenyl)-2-
methylsulfonylethyiliseindolineg-1,3-dione (0.34 g, 0.79 mmol) and 2,5-
dimethoxytetrahydrofuran (0.10 g, 0.79 mmal) in acetic acid (5 mL) was
heated to reflux for 1 hour. The reaction mixture was then concentrated in
vacuo and the residue was stirred with ethyl acetate {50 mL) and saturated
sodium bicarbonate {25 mL). The organic layer was washed with water (25
mL), brine {25 mL), dried and concentrated. The residue was purified by
flash chromatography {methylene chloride:ethyl acetate, 95:5) to afford 2-
[1-(3-ethoxy-4-methoxyphenyl}-2-methylsulfonylethyl]-4-
{pyrrolylmethyl)isoindoline-1,3-dione (0.23 g, 60% yield): mp 80-82° C; 'H
NMR (CDCI3) & 7.71 (d, J = 7.3 Hz, 1H, Ar), 7.57 (t, J = 7.7 Hz, 1H, Ar),
7.26 (m, 2H, Ar), 7.15 (d, J = 7.0 Hz, 2H, Ar), 6.96 (d, J = 7.8 Hz, 1H, Ar),
6.71 (d, J= 1.7 Hz, 1H, Ar), 6.22 (d, J = 1.8 Hz, 1H, Ar), 5.94-5.88 (dd, J =
4.4 and 10.3 Hz, 1H, NCH), 5.57 (s, 2H, CH,), 4.63-4.53 (dd, J=10.7, 144
Hz, 1H, CHH), 4.13 (q, J = 7.0 Hz, 2H, CH,), 3.85 (s, 3H, CH3), 3.80-3.72
(dd, J = 4.4,14.4 Hz, 1H, CHH), 2.86 (s, 3H, CH3), 1.47 (t, J = 6.9 Hz, 3H,
CHs); PC NMR (CDCl,) 8 168.08, 167.69, 149.72, 148.63, 138.71, 134.74,
132.65, 131.86, 129.44, 126.92, 122.69, 121.46, 12047, 112.49, 111.44,
109.15, 64.51, 55.95, 54.65, 48.73, 48.57, 41.58, 14.69; Anal. Calcd for
CasHaeN206S: C, 62.23; H, 543; N, 5.81; S, 6.64. Found: C, 62.25; H,
5.56; N, 5.63; S, 6.83.

-38-




WO 01/34606 PCT/US00/30770

10

15

20

25

30

EXAMPLE 19
3-(tert-Butyloxycarbonylamino)-3-(3-ethoxy-4-methoxyphenyl)propionic

Acid

A mixture of 3-amino-3-(ethoxy-4-methoxyphenyl)propionic acid (20 g,
83.5 mmol), 2N sodium hydroxide {50 mL), t-butano! (42 mL) and water (80
mL) was stirred at 10° C. Di-{fert-butyl)dicarbonate (20 g, 91.6 mmol) was
added in portions over 25 minutes. The resulting mixture was stirred at
room temperature for 2 hours {maintained at pH 10 by the addition of 2N
sodium hydroxide). The mixture was washed with ether and the aqueous
solution was acidified to pH 2 with 6N hydrochioric acid. The slurry was
filtered and washed with water to yield 3-(tert-butyloxycarbonylamino)-3-(3-
ethoxy-4-methoxyphenyl)propionic acid as a white solid (28.3 g, 100%); 'H
NMR (CDCls/DMSO-dg) 8 6.86-6.78 (m, 3H), 5.83 (d, J=8.3 Hz, 1H), 4.98
(b, 1H), 4.09 (q, J=7.0 Hz, 2H), 3.83 (s, 3H), 2.77 (m, 2H), 1.46-1.41 {m,
12H); C NMR (CDC}/DMSO-ds) & 173.22, 15502, 148.15, 147.89,
134.31, 117.97, 111.22, 111.07, 79.12, 64.01, 55.09, 50,76, 40.78, 28.11,
14.55.

EXAMPLE 20

3-(tert-Bulyloxycarbonylamino)-3-(3-ethoxy-4-methoxyphenyl)-
N-methoxy-N-methyipropanarnide

A mixture of carbonyldiimidazole (0.96 g, 59 mmol), 3-(tert-
butoxycarbonylamino)-3-(3-ethoxy-4-methoxyphenyl)propionic acid (2.0 g,
5.9 mmol) and methylene chloride (25 mL) was stirred at room temperature
for 1 hr and then cooled to 5 C. A solution of N,O-dimethylhydroxyamine
hydrochloride (0.86 g, 8.85 mmol) and 1-methylpiperidine (0.87 g, 8.85
mmol) in methylene chloride (10 mL} was added slowly. The mixiure was
stirred at room temperature for 1 hr and then quenched with water (20 mL).
The organic layer was separated and then was washed with 1N citric acid,
water, and brine. The organic layer was dried and concentrated in vacuo to

give an oil. This oil was purified by chromatography (silica gel, methylene
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ethoxy-4-methoxyphenyl}-N-methoxy-N-methylpropanamide as a white
solid (1.76 g, 78%); 'H NMR (CDCl3) & 6.86-6.78 (m, 3H), 6.07 (b, 1H),
5.01 (m, 1H), 4.10 {q, J=6.9 Hz, 2H), 3.84 (s, 3H), 3.50 (s, 3H), 3.10 (s,
3H), 3.02 (m, 2H), 2.84-2.75 (dd, J=5.3 and 15.2 Hz, 1H), 1.45 {t, J=7.1 Hz,
3H), 141 (s, 9H); *C NMR (CDCls) 6 171.81, 155.18, 148.39, 148.19,
134.82, 118.12, 111.41, 111.18, 79.27, 64.26, 61.19, 55.90, 51.25, 37.80,
31.87,28.33, 14.73.

EXAMPLE 21
{tort-Butoxy)-N-[1-(3-ethoxy-4-methoxyphenyl)-3-oxobutyilcarboxamide

Methyl magnessium bromide (3M, 19.6 mlL, 58.8 mmol) was slowly
added to a stfirred solution of 3-(tert-butyloxycarbonylaminao)-3-(3-ethoxy-4-
methoxyphenyl)-N-methoxy-N-methylpropanamide (9.0 g, 23.5 mmol) in
tetrahydrofuran (80 mL) at 5-12° C. After the addition was complete, the
mixture was stirred at room temperature for 1.5 hours. The mixture was
then cooled to 5 C, quenched with sat. ammonium chioride (40 mL) and
extracted with ethyl acetate. The combined ethyl acetate extracts were
washed with 1N citric acid, sat. sodium bicarbonate, H20, brine, dried, and
then concentrated to yield an oil. The oil was purified by chromatography
(silica gel, methylene chloride:ethyl acetate 9:1} to give (tert-bytoxy)-N-[1-
(3-ethoxy-4-methoxyphenyl)-3-oxobutyllcarboxamide as a white solid (6.4
g. 81%); mp 118-120° C; '"H NMR (CDCl;) 5 6.83-6.80 (m, 3H), 5.30 (b, 1H),
5.01-4.99 (m, 1H), 4.10 (g, J=6.9 Hz, 2H), 3.84 (s, 3H), 2.99-2.85 (m, 2H),
2.09 (s, 3H), 1.48-1.41 (m, 12H); *C NMR (CDCls) & 206.98, 155.07,
148.61, 148.32, 118.15, 117.47, 111.36, 79.65, 64.34, 55.93, 50.99, 49.42,
30.58, 28.31, 14.25; Anal. Calcd. For CigH2;NOs: C, 64.07; H, 8.07; N,
4.15. Found: C, 63.90; H, 8.13; N, 3.97.
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EXAMPLE 22
(tert-Butoxy)-N-[1-(3-ethoxy-4-methoxyphenyl)-3-hydroxybutyilcarboxamide

A mixture of (tert-butoxy)-N-[1-(3—ethoxy~4-methoxyphenyl)~3—oxobuty-
fjcarboxamide (2.0 g, 5.92 mmol) and sodium borohydride (0.4 g, 12.0
mmol} in methanol (40 mL) and tetrahydrofuran (10 mL) was stirred at -10
to -20° C for 4 hours. The mixture was quenched with water {10 mL) and
then concentrated in vacuo to afford an oil. The oil was dissolved in ethyl
acetate and washed with water, brine, dried, and concentrated in vacuo to
afford an oil. The oil was purified by chromatography (silica gel, methylene
chloride:ethyl acetate 8:2) to give the two diasteromers of (tert-butoxy)-N-

[1-(3-ethoxy-4-methoxyphenyl)-3-hydroxybutyl)carboxamide:

A; 0.98 g (49%); 'H NMR (CDCl3) 5 6.83-6.81 (m, 3H), 4.99-4.96 (m,
1H), 4.85-4.83 (m, 1H), 4.1 (q, J=6.9 Hz, 2H), 3.85 (s, 3H), 3.78 (m, 1H),
1.80-1.75 (m, 2H), 1.49-1.45 (m, 12H), 1.24 (d, J=6.1 Hz, 3H).

B; 0.84 g (42%); 'H NMR (CDCl3) 5 6.82 (m, 3H), 5.06-5.03 (m, 1H),
4.68 (m, 1H), 4.11 (q, J=7.0 Hz, 2H), 3.85 (s, 3H), 3.82-3.70 (m, 1H), 1.94-
1.82 (m, 2H), 1.48-1.40 (m, 12H), 1.21 (d, J=6.2 Hz, 3H).

EXAMPLE 23

4-Amino-4-{3-ethoxv-4-methoxyphenvi)butan-2-ol Hydrochloride

A  mixture of {tert-butoxy)-N-[1-(3-ethoxy-4-methoxyphenyl)-3-
hydroxybutyllcarboxamide (0.98 g, 2.89 mmol) and 4Nhydrochloric
acid/dioxane (3 mL) in methylene chloride {10 mL} was stirred at room
temperature for 16 hours. The resulting slurry was filtered and washed with
ethyl acetate to give 4-amino-4-(3-ethoxy-4-methoxyphenyl)butan-2-ol hy-
drochloride as a white solid (0.68 g, 85%); 'H NMR (D:0) & 7.12 (m, 3H),
4.47 (t, J=7.0 Hz, 1H), 4.20 (g, J=7.4 Hz, 2H), 3.90 (s, 3H), 3.83-3.76 (m,
1H), 2.21-2.15 (m, 2H), 1.43 {t, J=6.9 Hz, 3H), 1.24 (d, J=6.1 Hz, 3H); "°C
NMR (D20} & 151.75, 150.48, 131.92, 123.09, 115.05, 114.54, 67.86,
66.98, 58.53, 55.35, 44.41, 24 49, 16.68.
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EXAMPLE 24

N-{2-[1-{3-ethoxy-4-methoxyphenyl}-3-hydroxybutyf]-
1,3-dioxoisoindolin-4-yllacetamide

A mixture of 4-amino-4-(3-ethoxy-4-methoxyphenyl)butan-2-ol hydro-
chloride (0.5 g, 1.81 mmol), 3-acetamidophthalic anhydride (0.37 g, 1.81
mmaol) and triethylamine {0.18 g, 1.81 mmol) in dimethylformamide (10 mL)
was heated at 80-90° C for 7 hours. The mixture was concentrated in
vacuo to an oil. The oil was dissclved in ethyl acetate, washed with water,
brine, dried, filtered and concentrated to an oil. This oil was purified by
chromatography (silica gel, methylene chloride/ethyl acetate 8:2) to give N-
{2-[1-(3-ethoxy-4-methoxyphenyl)-3-hydroxybutyl]-1,3-dioxoisoindolin-4-
ylJacetamide as a white solid (0.5 g, 65%); mp 132-134" C; 'H NMR
(CDCIl3) 8 9.54 (s, 1H), 8.73 (d, J=8.4 Hz, 1H), 7.62 (t, J=7.4 Hz, 1H), 7.46
d, J=7.3 Hz, 1H), 7.12-7.08 (m, 2H), 6.83 (d, J=8.0 Hz, 1H), 546 (t, J=7.8
Hz, 1H), 4.12 (q, J=7.1 Hz, 2H), 3.84 (s, 3H), 3.80 (m, 1H), 2.59-2.42 (m,
2H), 2.25 (s, 3H), 1.65 (s, 1H), 1.45 (t, J=7.0 Hz, 3H}, 1.27 (d, J=6.3 Hz,
3H); *C NMR (CDCl;) 8 170.36, 169.20, 167.96, 149.04, 148.26, 137.29,
135.70, 131.50, 131.35, 124.60, 120.61, 117.85, 113.10, 111.25, 66.00,
64.39, 55.89, 52.43, 4019, 2492, 2433, 14.73; Anal. Caled. For
C23H2sN205: C, 64.78; H, 6.15; N, 6.57. Found: C, 64.86; H, 6.10; N, 6.46.

EXAMPLE 25
N-{2-[1-(3-Ethoxy-4-methoxyphenyl)-3-oxobutyi]-

1,3-dioxoiscindolin-4-yl}acetamide

A mixture of N-{2-[1-(3-ethoxy-4-methoxyphenyl)-3-hydroxybutyl]-1,3-di-
oxoisoindolin-4-yl}acetamide (1.2 g. 2.81 mmol), pyridium chlorochromate
(1.21 g, 5.63 mmol) and celite (0.6 g) in methylene chloride (35 mL) was
stirred at room temperature for 4 hours. The mixture was filtered through
celite and the celite washed with methylene chloride. The filtrate was
washed with water, brine, dried, and concentrated. The residue was puri-

fied by chromatography (silica gel, methylene chloride:ethyl acetate 9:1) to
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yield N-{2-{1-(3-ethoxy-4-methoxyphenyl)-3-oxobutyl}-1,3-dioxoisoindolin-4-
yllacetamide as a white solid (0.9 g, 76%); mp 128-129° C; 'H NMR
(CDCly) 6 9.52 (s, 1H), 8.71 (d, J=8.4 Hz, 1H), 7.62 (t, J=7.5 Hz, 1H), 7.46
(d, J=7.2 Hz, 1H), 7.06-7.03 (m, 2H), 6.82 (d, J=8.9 Hz, 1H), 5.73-5.07 (dd,
J=5.2 and 10.0 Hz, 1H), 4.11 (q, J=7.0 Hz, 2H), 4.04-3.93 (dd, J=10.0 and
18.0 Hz, 1H), 3.83 (s, 3H), 3.28-3.19 (dd, J=5.2 and 18.0 Hz, 1H), 2.26 (s,
3H), 2.18 (s, 3H), 1.46 (t, J=7.1 Hz, 3H); *C NMR (CDCl3) § 205.18,
170.62, 169.17, 167.10, 149.21, 148.40, 137.38, 135.81, 131.34, 131.24,
124.69, 120.02, 117.91, 115.30, 112,57, 111.37, 64.44, 55.93, 49.96,
44.82, 30.14, 24.93, 14.73; Anal. Calcd. For Ca3H24N206: C, 65.08; H, 5.70;
N, 6.60. Found: C, 65.11; H, 5.64; N, 6.50.

EXAMPLE 26

N-{2-[1R-{3-ethoxy-4-methoxyphenyl)-3-hydroxybutyi]-
1.3-dioxoisoindolin-4-yillacetamide

A mixture of R-4-amino-4-(3-ethoxy-4-methoxyphenyl)butan-2-ol (1.5 g,
5.44 mmol), 3-acetamidophthalic anhydride (1.11 g, 544 mmol) and
triethylamine (0.55 g, 5.44 mmol) was heated at 80-90° C for 7 hours. The
mixture was concentrated in vacuo to an cil. The oil was dissolved in ethyl
acetate and washed with water, brine, dried and concentrated. The residue
was purified by chromatograhpy (silica gel, methylene chloride:ethyl ace-
tate 8:2) to give N-{2{1R-(3-ethoxy-4-methoxyphenyl)-3-hydroxybutyi]-1,3-
dioxoisoindolin-4-yl}acetamide as a white solid (1.87 g. 80%); 'H NMR
{CDCl;) & 9.61 (s, 1H), 8.75 (d, J=8.4 Hz, 1H), 7.63 (1, J=7.6 Hz, 1H), 7.47
(d, J=7.2 Hz, 1H), 7.06 (m, 2H), 6.83-6.80 (m, 1H), 5.58-5.51 (dd, J=4.2
and 11.7 Hz, 1H), 4.11 {q, J=7.0 Hz, 2H), 3.84 (s, 3H), 3.80-3.73 (m, 1H),
2.92-2.80 {(m, 1H), 2.25 (s, 3H), 2.12-2.01 (m, 1H), 1.45 (1, J=7.0 Hz, 3H),
1.29 (d, J=6.1 Hz, 3H); *C NMR (CDCl;)  170.39, 169.21, 167.96, 149.01,
148.17, 137.36, 135.86, 131.61, 131.19, 124.75, 120.35, 117.95, 115.30,
112.90, 111.13, 64.88, 64.39, 55.88, 51.32, 39.92, 24.93, 23.77, 14.74.
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EXAMPLE 27

N-{2-[1R-(3-ethoxy-4-methoxyphenyl)-3-oxcbutyl]- 1,3-dioxoisoindolin-4-
yilacetamide

A mixture of N-{2-[1R-(3-ethoxy-4-methoxyphenyl)-3-hydroxybutyl]-1,3-

dioxoisoindolin4-yllacetamide (1.8 g, 4.2 mmol), pyridinium chlorochro-
mate (1.44 g, 6.62 mmol) and Celite (0.7 g) in methylene chloride (40 mL)
was stirred at room temperature for 4 hours. The mixture was filtered
through celite and the filtrate was washed with water, brine, dried and con-
centrated. The crude product was purified by chromatography (silica gel,
methylene chloride:ethyl acetate 9:1) to vyield N-{2-{1R-(3-ethoxy-4-
methoxyphenyl)-3-oxobutyl]-1,3-dioxoiscindolin-4-yl}jacetamide as a white
solid; mp 81-83° C; '"H NMR (CDCl3) 6 9.52 (s, 1H), 8.71 (d, J=8.4 Hz, 1H),
762 (t, 7.6 Hz, 1H), 7.45 (d, J=7.2 Hz, 1H), 7.06-7.03 (m, 2H), 6.83 (d,
J=8.8 Hz, 1H), 5.73-5.67 (dd, J=5.2 and 9.9 Hz, 1H), 4.12 {(q, J=7.0 Hg,
2H), 2.26 (s, 3H), 2.18 (s, 3H), 1.46 (t, J=7.0 Hz, 3H); *C NMR (CDCl;) &
205.17, 170.02, 169.14, 167.84, 149.14, 148.35, 137.34, 13579, 131.29,
131.20, 124.65, 119.97, 117.88, 115.25, 112.48, 111.29, 64.39, 55.89,
49.92, 4478, 30.13, 24.92, 14.70; Anal. Calcd. For Cz3Hz24N206: C, 635.08;
H, 5.70; N, 6.60. Found: C, 65.10; H, 5.68; N, 6.45.

EXAMPLE 28

N-f2-[18-{3-Ethoxy-4-methoxypheny!)-3-hydroxybutyl}-
1. 3-dioxoisoindolin-4-yl}acetamide

A mixture of S-4-amino-4-(3-ethoxy-4-methoxyphenyl)butan-2-ol (1.5 g,
544 mmol), 3-acetamidophthalic anhydride {1.11 g, 544 mmol) and
triethylamine (0.55 g, 5.44 mmol) in dimethylformamide (20 mL) was
heated at 80-90° C for 7 hours. The mixture was concentrated in vacuo to
an oil. The oil was dissolved in ethyl acetate and washed with water, brine,
dried and concentrated. The crude product was purified by chromatogra-
phy (silica gel, methylene chloride:ethyl acetate 8:2) to give N-{2-[1S-(3-
ethoxy-4-methoxyphenyl)-3-hydroxybutyl}-1,3-dioxoisoindolin-4-
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(d, 1H), 8.76-8.70 (m, 1H), 7.66-7.58 (m, 1H), 7.49-7.43 (m, 1H), 7.12-7.05
(m, 2H), 6.85-6.80 (m, 1H), 5.58-5.43 (m, 1H), 4.16-4.04 (q, 2H), 3.84 (s,
3H), 3.80-3.74 (m, 1H), 2.95-2.82 (m, 1H}, 2.57-2.44 (m, 1H), 2.26 (s, 3H),
1.47 {1, 3H), 1.25 (d, 3H).

EXAMPLE 29

yllacetamids

A mixture of N-{2-[1S-(3-ethoxy-4-methoxyphenyl)-3-hydroxybutyl]-1,3-
dioxoisoindolin-4-yl}acetamide (1.79 g, 4.2 mmal), pyridinium chlorochro-
mate (1.43 g. 6.63 mmol) and celite (0.7 g) in methylene chloride (50 mL)
was stirred at room temperature for 4 hours. The mixture was filtered
through Celite and the filtrate was washed with water, brine, dried and con-
centrated. The crude product was purified by chromatography (silica gel,
methylene chloride/ethyl acetate 9:1) to give N-{2-[1S-(3-ethoxy-4-
methoxyphenyl)-3-oxobutyl]-1,3-dioxoisoindolin-4-yl}acetamide as a white
solid (1.43 g, 79%); mp 80-82" C; '"H NMR (CDCl3) § 9.52 (s, 1H), 8.71 (d,
J=8.4 Hz, 1H), 7.62 (t, J=7.5 Mz, 1H), 7.46 (d, J=7.3 Hz, 1H), 7.06-7.03 (m,
2H), 6.83 (d, J=8.8 Hz, 1H), 5.73-5.67 (dd, J=5.2 and 9.9 Hz, 1H), 4.11 (q,
J=7.0 Hz, 2H), 4.04-3.93 (dd, J=10.0 and 18.1 Hz, 1H), 3.83 (s, 3H), 3.28-
3.19 (dd, J=5.3 and 18.1 Hz, 1H), 2.26 (s, 3H), 2.18 (s, 3H), 1.46 (t, J=7.1
Hz, 3H); ®C NMR (CDCl3) & 205.19, 170.04, 169.16, 167.86, 149.16,
148.36, 137.36, 135.80, 131.31, 131.22, 124.67, 119.99, 117.90, 115.27,
112.49, 111.30, 64.41, 55.90, 49.93, 4480, 30.15, 24.94, 14.72; Anal
Caled. For Ca3H24N-Qg: C, 65.08; H, 5.70; N, 6.60. Found: C, 65.05; H,
577, N,86.61.
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EXAMPLE 30

4-Amino-2-f1-{3-ethoxy-4-methoxyphenyl)-3-hydroxybutyllisoindoline-1,3-
dione

A mixture of 4-amino-4-{3-ethoxy-4-methoxyphenyl)butan-2-ol hydro-
chioride (1.0 g, 3.63 mmol), 3-amino-N-ethoxycarbonylphthalimide (0.85 g,
3.63 mmol) and triethylamine (2.37 g, 3.63 mmol) in dimethylformamide (15
mL) was heated at 80-90° C for 16 hours. The mixture was concentrated in
vacuo and the residue was stirred with methylene chloride (10 mL). The
mixture was filtered and the filtrate was concentrated and purified by chro-
matography (silica gel, methylene chloride:ethyl acetate 8:2) to give 4-
amino-2-[1-(ethoxy-4-methoxyphenyl)-3-hydroxybutyllisoindoline-1,3-dione
as a white solid (0.72 g, 52%); "H NMR (CDCla) & 7.41-7.35 (m, 1H}), 7.11-
7.05 (m, 3H), 6.83-6.80 (m, 2H), 5.54-548 (dd, J=4.1 and 11.8 Hz, 1H),
5.22 (s, 2H), 4.10 (q, 2H), 3.85 (s, 3H), 3.77 (m, 1H), 2.88-2.77 {m, 1H),
2.07-1.00 (m, 1H), 1.67 (s, 1H), 1.45 (t, 3H), 1.27 (d, 3H).

EXAMPLE 31

4-Amino-2-[1-{ 3-ethoxy-4-methoxyphenyl)-3-oxobutyllisoindcline-1,3-dione

A mixture of 4-amino-2-[1-(3-ethoxy-4-methoxyphenyl}-3-hydroxybut-
yllisoindoline-1,3-dione (0.7 g, 1.82 mmol), pyridinium chlorochromate
(0.79 g, 3.64 mmol) and Celite (0.6 g) in methylene chloride (40 mL) was
stirred at room temperature for 4 hours. The mixture was filtered through
celite and the filtrate was washed with water, brine, dried and concentrated.
The residue was purified by chromatography (silica gel, methylene chlo-
ride:ethyl acetate 95:5) to give 4-amino-2-[1-(3-ethoxy-4-methoxyphenyl)-3-
oxobutyljisoindoline-1,3-dione as a white solid (0.49 g, 71%); "H NMR
(CDCls) 8 7.38-7.31 (t, J=7.3 Hz, 1H), 7.08-7.05 {m, 3H), 6.81-6.77 (m, 2H),
5.74-5.67 (dd, J=5.9 and 9.4 Hz, 1H), 5.20 (s, 2H), 4.11 (q, J=7.0 Hz, 2H),
3.08-3.87 (dd, J=9.5 énd 17.8 Hz, 1H), 3.83 (s, 3H), 3.33-3.23 (dd, J=5.6
and 17.7 Hz, 1H), 2.18-(s, 3H), 1.44 (t, J-6.9 Hz, 3H).

-46-




WO 01/34606 PCT/US00/30770

10

15

20

25

30

EXAMPLE 32

-4-methoxyphenyl)-3-oxobutyl]-4-
diche

rrolvlisocindoline-1 3—

A mixture of 4-amino-2-[1-(3-ethoxy-4-methoxyphenyl)-3-oxobutylliso-
indoline-1,3-dione (0.35 g, 0.92 mmol} and 2,5-dimethoxytetrahydrofuran
(0.12 g, 0.92 mmol) in glacial acetic aqid (5 mL) was refluxed for 1 hr. The
mixture was dissolved in ethyl acetate (50 mL) and washed with saturated
sodium bicarbonate, water, brine, dried and concentrated. The residue
was purified by chromatography (silica gel, methylene chloride:ethyl ace-
tate 95:5) fo 2-[1-{3-ethoxy-4-methaxypheny!)-3-oxobutyi}-4-
pyrrolyliscindoline-1,3-dione as a yellow solid (0.27 g, 69%); mp 93-95° C;
H NMR (CDCly) 8 7.77-7.55 (m, 3H), 7.14-7.08 (m, 4H), 6.80 {d, J=8.8 Hz,
1H), 6.39-6.37 (m, 2H), 5.77-5.71 (dd, J=5.5 and 9.8 Hz, 1H), 4.10 (q,
J=7.0 Hz, 1H), 4.05-3.93 (dd, J=2.8 and 18.0 Hz, 1H), 3.82 (s, 3H), 3.31-
3.22 {dd, J=5.4 and 18.0 Hz, 1H), 2.16 (s, 3H), 1.44 (t, J=7.0 Hz, 3H), °C
NMR (CDCl3) 8 205.27, 167.27, 166.13, 149.09, 148.25, 138.39, 135.11,
133.99, 131.39, 129,92, 122.06, 121.28, 120.74, 120.29, 112.69, 111.28,
110.66, 64.38, 55.89, 50.16, 44.69, 30.13, 14.69; Anal. Calcd. For
CasH24N205: C, 69.43; H, 5.59; N, 6.48. Found: C, 69.49; H, 5.65; N, 6.33.

EXAMPLE 33

2-Chloro-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-3-oxobutyil-
1,3-dioxoisoindol-4-yf)acetamide

A mixture of 4-amino-2-[1-(3-ethoxy-4-methoxyphenyl)-3-oxobut-
yllisoindoline-1,3-dione (0.9 g, 2.34 mmol) amd chioroacetyl chloride (0.29
g, 2.57 mmol} in tetrahydrofuran (20 mL) was heated to reflux for 10 min-
utes. The mixture was concentrated in vacuo to give 2-chloro-N-{2-[1-(3-
ethoxy-4-methoxyphenyl)-3-oxobutyl]-1,3-dioxoisoindolin-4-yl}acetamide
(1.07 g, 100%); 'H NMR (CDCl3) § 10.56 (s, 1H), 8.71 (d, J=8.4 Hz, 1H),
7.66 (t, J=7.6 Hz, 1H), 7.53 {(d, J=7.3 Hz, 1H), 7.09-7.05 (m, 2H), 6.82 {d,
J=8.0Hz, 1H), 5.75-5.69 (dd, J=5.3 and 9.8 Hz, 1H), 4.22 (s, 2H), 4.12 (q,
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J=7.1 Hz, 2H), 4.04-3.93 (m, 1H}, 3.83 (s, 3H), 3.31-3.21 (dd, J=5.2 and
18.0 Hz, 1H), 2.18 (s, 3H), 1.45 (t, J=7.0 Hz, 3H).

EXAMPLE 34

2-(Dimethylamino)-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-3-oxobutyl]-
1. 3-dioxoisoindolin-4-yl}acetamide Hydrochloride

A mixture of 2-chloro-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-3-oxobutyl]-
1,3-dioxoisoindolin-4-yl}acetamide (1.07 g, 234 mmol) and N,N-
dimethylamine (2.0 M in methanol, 3.5 mL, 7.0 mmol) in tetrahydrofuran
{15 mL} was stirred at room temperature for 16 hours. The solvent was
removed in vacuo to give an oil. The oil was purified by chromatography
{silica gel, methylene chloride:ethyl acetate 7:3) to give a white solid. To a
solution of the solid in ethyl acetate (10 mL) was added hydrogen chloride
in ether (1N, 4 mL). The slurry was filtered and washed with ether to give
2-{dimethylamino)-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-3-oxobutyl]-1,3-
dioxoisoindolin-4-yl}acetamide hydrochloride as a white solid (0.52 g, 44%);
mp 100-102° C; 'H NMR (DMSO-dg) 5 10.63 (s, 1H), 10.27 (s, 1H), 8.21 (d,
J=8.2 Hz, 1H), 7.84 (t, J=7.7 Hz, 1H), 7.67 (d, J=7.3 Hz, 1H), 6.98 (s, 1H),
6.89 (s, 2H), 5.63-5.57 (dd, J=6.0 and 8.8 Hz, 1H), 4.19 (b, 2H), 3.99 (q,
J=6.9 Hz, 2H), 3.77-3.67 (m, 1H), 3.74 (s, 3H), 3.52-3.42 (dd, J=6.1 and
18.1 Mz, 1H), 2.84 (s, 6H), 2.12 (s, 3H), 1.30 {t, J=6.9 Hz, 3H); *C NMR
(DMSO-ds) 8§ 205.81, 167.32, 167.14, 164.84, 148.49, 147.76, 135.85,
134.29, 131.74, 131.48, 127.70, 119.48, 119.27, 119.09, 112.19, 111.76,
63.76, 58.32, 55.48, 48.90, 44.27, 43.47, 29.87, 14.69; Anal. Calcd. For
Ca5H30N3:0sCl: C, 59.58; H, 6.00; N, 8.34; CI, 7.03. Found: C, 59.18; H,
6.03; N, 8.14; Ci, 6.68.

EXAMPLE 35

4-Amino-2-[ 1R-(3-ethoxy-4-methoxyphenyl)-3-hydroxybutylliscindoline-1,3-
dione

A mixture of 4R-amino-4R-(3-ethoxy-4-methoxyphenyl)butan-2-ol hy-
drochloride (4.0 g, 14.5 mmol), 3-amino-N-ethoxycarbonyiphthalimide (3.57
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g, 15.2 mmol) and triethylamine (1.47 g, 14.5 mmol} in dimethylformamide
(60 mL) was heated at 80-90° C for 16 hours. The mixture was concen-
trated in vacuo and the residue was dissolved in ethyl acetate, washed with
water, brine, dried and concentrated. The crude product was purified by
chromatography (silica gel, methylene chioride/ethy| acetate 8/2) to give 4-
amino-2-[1R-(3-ethoxy-4-methoxyphenyl)-3-hydroxybutyllisoindoline-1,3-
dione (2.3 g, 41%}) as a yellow solid;
EXAMPLE 36

4-Amino-2-[1R-(3-ethoxy-4-methoxyphenyl)-3-oxobutylliscindoline-1,3-
dione

A mixture of 4-amino-2-[1R-(3-ethoxy-4-methoxyphenyl)-3-hydroxybut-
yllisoindoline-1,3-dione {2.2 g, 5.72 mmol), pyridinium chlorochromate (2.5
g, 11.44 mmol) and celite (2 g) in methylene chloride (110 mL} was stirred
at room temperature for 4 hours. The mixture was filtered through celite
and the filtrate was washed with water, brine, dried, and concentrated. The
residue was purified by chromatography (silica gel. methylene chio-
ride:ethyl acetate 95:5) to give 4-amino'-2-[1 R-{3-ethoxy-4-methoxyphenyl)-
3-oxobutyllisoindoline-1,3-dione {1.23 g, 56%) as a yellow solid: 'H NMR
(CDCl3) § 7.38-7.32 (m, 1H), 7.08-7.05 (m, 3H), 6.81-6.78 (m, 2H), 5.74-
5.68 (dd, J=5.8 and 9.3 Hz, 1H), 5.20 (b, 2H), 4.11 (q, J=6.9 Hz, 2H), 3.98-
3.87 (dd, J=9.5 and 17.8 Hz, 1H), 3.82 (s, 3H), 3.33-3.23 {dd, J=5.6 and
17.8 Hz, 1H), 2.17-(s, 3H), 1.45 (t, J=6.9 Mz, 3H) '*C NMR (CDCI;) 3
205.37, 169.98, 168.58, 148.89, 148.22, 145.19, 135.04, 132.48, 131.96,
120.94, 119.98, 11262, 112.54, 112.20, 111.06, 64.31, 60.36, 55.88,
49.54, 45.08, 30.18, 14.70.

EXAMPLE 37

rrolylisoindoline-1,3-

A mixture of 4-amino-2-[1R-{3-ethoxy-4-methoxyphenyl)-3-oxobut-
yllisoindoline-1,3-dione (0.34 a. 0.89 mmol) and 25
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dimethoxytetrahydrofuran (0.12 g, 0.93 mmol) in glacial acetic acid (5 mL)
was refluxed for 1 hr. The mixiure was dissolved in ethyl acetate (50 mL)
and washed with saturated sodium bicarbonate, water, brine, dried and
concentrated. The residue was purified by chromatography (silica gel, me-
thylene chloride:ethyl acetate 95:5) to give 2-[1R-(3-ethoxy-4-
methoxyphenyl}-3-oxabutyl]-4-pyrrolyliscindoline-1,3-dione  (0.23 g, 60%)
as a yellow solid; mp 90-92° C; 'H NMR (CDCla) § 7.73-7.56 (m, 3H), 7.15-
7.08 (m, 4H), 6.81 (d, J=8.8 Hz, 1H), 6.39-6.38 (m, 2H}, 5.77-5.71 (dd,
J=5.4 and 9.8 Hz, 1H), 4.10 (g, J=6.9 Hz, 2H), 4.05-3.94 (dd, J=9.8 and
18.1 Hz, 1H), 3.82 (s, 3H), 3.31-3.22 (dd, J=5.4 and 18.1 Hz, 1H), 2.16 {s,
3H), 1.45 (t, J=6.9 Hz, 3H); *C NMR (CDCl) & 205.28, 167.27, 166.13,
149.08, 148.24, 138.39, 135.11, 133.99, 131.38, 129.03, 122.05, 121.28,
120.75, 120.28, 112.66, 111.26, 110.66, 64.37, 55.88, 50.15, 44 .69, 30.14,
14.69; Anal. Calcd. For CasHagN20Os: C, 69.43; H, 5.59; N, 6.48. Found: C,
69.49; H, 5.65; N, 6.33.

EXAMPLE 38

2-{Dimethylamino)-N-{2-[ 1 R-(3-ethoxy-4-methoxyphenyl)-3-oxobutyl}-
1.3-dioxoisoindolin-4-yl}acetamide Hydrochloride

A mixture of 4-amino-2-[1R-{3-ethoxy-4-methoxyphenyl)-3-oxcbut-
yilisoindoline-1,3-dione (0.9 g, 2.34 mmol) and chloroacetyl chioride (0.29
g, 2.58 mmol) in tetrahydrofuran (20 mL) was heated to refiux for 10 min-
utes to give crude 2-chloro-N-{2-[1R-(3-ethoxy-4-methoxyphenyl)-3-
oxobutyl]-1,3-dioxoiscindolin-4-yl}acetamide, which was stirred with N,N-
dimethylamine (2.0 M in methanol, 3.5 mL) in tetrahydrofuran (15 mL) at
room temperature for 16 hours. The mixture was concentrated in vacuo to
an oil. The oil was purified by chromatography (silica gel, methylene chlo-
ride:ethyl acetate 75:25) to give a white solid. To the solid in ethyl acetate
(10 mL) was added 1N hydrochloric acid in ether (4 mL). The slurry was
filtered and washed with ether to give 2-{dimethylamino)-N-{2-[1R-(3-
ethoxy-4-methoxyphenyl}-3-oxobutyl]-1,3-dioxoisoindolin-4-yl}acetamide
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hydrochloride as a white solid (0.45 g, %), mp 118-120° C; '"H NMR
(DMSO-ds) 5 10.60 (s, 1H), 10.29 (s, 1H), 8.16 (d, J=8.2 Hz, 1H), 7.84 (t,
J=7.6 Hz, 1H), 7.67 (d, J=7.2 Hz, 1H), 6.97 (s, 1H), 6.88 (s, 2H), 5.62-5.56
(dd, J=5.9 and 8.8 Hz, 1H), 4.27 (s, 2H), 3.98 (q, J=7.0 Hz, 2H), 3.77-3.66
{m, 1H), 3.70 (s, 3H), 3.51-3.41 (dd, J=6.0 and 18.1 Hz, 1H), 2.88 (s, 6H),
2.11 (s, 3H), 1.30 (t, J=6.9 Hz, 3H); *C NMR (DMSO-ds) 5 205.81, 167.18,
167.12, 164.35, 148.49, 147.76, 135.83, 134.11, 131.78, 131.47, 128.05,
119.64, 119.42, 119.26, 112.17, 111.76, 63.76, 57.88, 55.48, 48.90, 44.25,
43.27, 29.88, 14.70; Anal. Calcd. For CzsH30N306Cl + 0.27 H,0: C, 59.01;
H, 6.05; N, 8.26; Cl, 6.97. Found: C, 59.06; H, 6.09; N, 8.14; Cl, 6.97.

EXAMPLE 39

Tablets, each containing 50 mg of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-
methylsulfonylethyl]-4,5-diamincisoindoline-1,3-dicne, can be prepared in
the following manner:

Constituents (for 1000 tablets)

2-[1-(3-ethoxy-4-methoxyphenyl)-
2-methylsulfonylethyl]-
4 5-diamino-iscindoline-

1,3-dione .....ocooiiiii, 500¢9
lactose ... 50.7g
wheat starch...................ccocoe 759
polyethylene glycol 6000........... 509
BAIG 509
magnesium stearate ................ 189
demineralized water ................. q.s.

The solid ingredients are first forced through a sieve of 0.6 mm mesh
width. The active ingredient, lactose, talc, magnesium stearate and half of
the starch then are mixed. The other half of the starch is suspended in 40
mL of water and this suspension is added to a boiling solution of the poly-
ethylene glycol in 100 mL of water. The resulting paste is added to the pul-

verulent substances and the mixture is granulated, if necessary with the
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addition of water. The granulate is dried overnight at 35°C, forced through
a sieve of 1.2 mm mesh width and compressed to form tablets of approxi-

mately 6 mm diameter which are concave on both sides.

EXAMPLE 40

Tablets, each containing 100 mg of 7-[1-(3-ethoxy-4-methoxyphenyl)-2-
methylsulfonylethyl]-3-pyrrolino[3,4-elbenzimidazole-6,8-dione, can be pre-
pared in the following manner:

Constituents (for 1000 tablets)

7-[1-(3-ethoxy-4-methoxyphenyl)-
2-methylsulfonylethyi]-
3-pyrrolino[3.4-elbenz-

imidazale-6,8-dione ............... 100.0g
lAactoSe ..o 100.0¢
wheat starch...........ccoeccoviinnneee 4709
magnesium stearate ................. 30g

All the solid ingredients are first forced through a sieve of 0.6 mm mesh
width. The active ingredient, lactose, magnesium stearate and half of the
starch then are mixed. The other half of the starch is suspended in 40 mL
of water and this suspension is added to 100 mbL of boiling water. The re-
sulting paste is added to the pulverulent substances and the mixture is
granulated, if necessary with the addition of water, The granulate is dried
overnight at 35°C, forced through a sieve of 1.2 mm mesh width and com-
presséd to form tablets of approximately 8 mm diameter which are concave

on both sides.

EXAMPLE 41

Tablets for chewing, each containing 75 mg of 2-{1-(3-ethoxy-4-
methoxyphenyl)-2-methylsulfonylethyl]-3-pyrroling[3,4-flquinoxaline-1,3-

dione, can be prepared in the following manner:
Composition (for 1000 tablets)

2-[1-(3-ethoxy-4-methoxyphenyl)-
2-methylisulfonylethyl]-
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3-pyrroling[3,4-flquinoxaline-

1,3-dione ..........ccccoviiiiieies 750¢g
mannitol.............cccoocviinennnins 2300g¢g
lactose...........ccceeviveveveen 150.0g
talG...c.oo i, 21.0g
glyeing ..o 1259
stearicacid...........ccccovvunerennn . 100¢g
saccharin........c..occeevvviinerienneen. 1.5 @
5% gelatin solution ................... a.s.

All the solid ingredients are first forced through a sieve of 0.25 mm
mesh width. The mannitol and the lactose are mixed, granulated with the
addition of gelatin solution, forced through a sieve of 2 mm mesh width,
dried at 50°C and again forced through a sieve of 1.7 mm mesh width. 3-
{3-Ethoxy-4-methoxyphenyl)-N-hydroxy-3-phthalimidopropionamide, the
glycine and the saccharin are carefully mixed, the mannitol, the lactose
granulate, the stearic acid and the talc are added and the whole is mixed
thoroughly and compressed to form tablets of approximately 10 mm diame-
ter which are concave on both sides and have a breaking groove on the

upper side.

EXAMPLE 42

Tablets, each containing 10 mg N-{2-[1-{3-ethoxy-4-methoxyphenyl)-3-
oxobutyl]-1,3-dioxoisoindolin-4-yl}acetamide, can be prepared in the follow-

ing manner:
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Composition (for 1000 tablets)

N-{2-[1-(3-ethoxy-4-methoxy-
phenyl}-3-oxobutyl]-1,3-dioxo-

isoindolin-4-yl}acetamide _....... 1009
lactose ... 3285¢g
corn starch ... 17569
polyethylene glycol 6000 .......... 50g
alC .. i 2509
magnesium stearate ................ 404g
demineralized water ................ q.5.

The solid ingredients are first forced through a sieve of 0.6 mm mesh
width. Then the active imide ingredient, lactose, talc, magnesium stearate
and half of the starch are intimately mixed. The other half of the starch is
suspended in 65 mL of water and this suspension is added to a boiling so-
lution of the polyethylene glycol in 260 mL of water. The resulting paste is
added to the pulverulent substances, and the whole is mixed and granu-
lated, if necessary with the addition of water. The granulate is dried over-
night at 35°C, forced through a sieve of 1.2 mm mesh width and com-
pressed to form tablets of approximately 10 mm diameter which are con-

cave on both sides and have a breaking notch on the upper side.

EXAMPLE 43

Gelatin dry-filled capsules, each containing 100 mg of N-{2-[1R-(3-
ethoxy-4-methoxyphenyl)-3-oxobutyl]-1,3-dioxoisoindolin-4-yl}acetamide,
can be prepared in the following manner:
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Composition (for 1000 capsules)
N-{2-[1R-(3-ethoxy-4-methoxy-
phenyl)-3-oxobutyl)-
1.3-dioxaiscindolin-4-yl}-

acetamide ... 1000g
microcrystalline celiulose......... 30.0 g
sodium lauryl sulfate................. 20g
magnesium stearate................ 8.0g

The sodium lauryl sulfate is sieved into the N-{2-[1R-(3-ethoxy-4-
methoxyphenyl}-3-oxobutyl]-1,3-dioxoisoindolin-4-yl}acetamide through a
sieve of 0.2 mm mesh width and the two components are intimately mixed
for 10 minutes. The microcrystalline celiulose is then added through a
sieve of 0.9 mm mesh width and the whole is again intimately mixed for 10
minutes. Finally, the magnesium stearate is added through a sieve of 0.8
mm width and, after mixing for a further 3 minutes, the mixture is intro-
duced in portions of 140 mg each into size 0 (elongated) gelatin dry-fill

capsules.

EXAMPLE 44

A 0.2% injection or infusion solution can be prepared, for example, in

the following manner:;
2-{dimethytamino)-N-{2-
[1-(3-ethoxy-4-methoxyphenyl)-
3-oxobutyl]-1,3-dioxeciscindalin-4-yl}-

acetamide hydrochloride ......... 50g
sodium chioride...............ceenve 225¢g
phosphate bufferpH 7.4........300.0 g
demineralized water ........ to 2500.0 mL

2-(Dimethytamino)-N-{2-[1-(3-ethoxy-4-methoxyphenyt)-3-oxobutyl]-1,3-
dioxoisoindolin-4-yilacetamide hydrochloride is dissolved in 1000 mL. of wa-
ter and filtered through a microfilter. The buffer solution is added and the

whole is made up to 2500 mL with water. To prepare dosage unit forms,
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portions of 1.0 or 2.5 mL each are introduced into glass ampoules (each
containing respectively 2.0 or 5.0 mg of imide).

EXAMPLE 45

Cvclopentyl-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-2-(methyisulfonyl) ethyl]-
1.3-dioxoisoindolin-4-ylicarboxamide

A mixture of 2-[1-(3-ethoxy-4-methoxyphenyl}-2-(methylsulfonyl)ethyl]-

4-aminoisoindoline-1,3-dione (0.85 g, 2.0 mmol) and cyclopentanecarbonyl
chioride (0.8 mL, 6.6 mmol) was heated at 100° C for 30 min. The mixture
was cooled to room temperature. Methanol (10 mL) was added to the mix-
ture. The mixture was stirred at 0° C for 1h. The resulting suspension was
filtered to yield a solid. This solid was stirred in ether (10 mL) for 1h. The
suspension was filtered and washed with ether to give cyclopentyl-N-2-[t-
{3-ethoxy-4-methoxyphenyi}-2-(methylsulfonyl)ethyl]-1,3-dioxoiscindolin-4-
yl}carboxamide as a white solid (400 mg, 38% yield): mp, 134-136° C; 'H
NMR (CDCl3) & 1.49 {t, J = 6.9 Hz, 3H, CHa:), 1.57-2.06 (m, 8H, C5Hp),
2.76-2.83 (m, 1H, CH), 2.87 (s, 3H, CHs), 3.75 (dd, J = 4.6, 14.4 Hz, 1H,
CHH), 3.87 (s, 3H, CHa), 4.12 (q, J = 7.0 Hz, 2H, CH>), 4.56 (dd, J = 10.3,
14.4 Hz, 1H, CHH), 5.88 (dd, J = 4.5, 10.3 Hz, 1H, NCH), 6.84-6.87 (m, 1H,
Ar), 7.10-7.14 (m, 2H, Ar), 7.48 (d, J = 7.2 Hz, 1H, Ar), 7.66 (t, J = 7.5 Hz,
1H, Ar), 8.79 (d, J = 8.4 Hz, 1H, Ar), 9.54 (s, 1H, NH); *C NMR (CDCl3)
514.61, 2581, 30.19, 30.23, 4157, 47.14, 486, 554.62, 55.88, 64.47,
111.42, 112.41, 115.08, 117.92, 120.29, 124.98, 129.28, 130.98, 136.02,
137.89, 148.58, 149.71, 167.53, 169.48, 17545, Anal Caled for
CasHagN207S + 0.1 H0: C, BG.47; H, 5.89; N, 5.42; H;0, 0.35. Found: C,
60.22; H, 5.67; N, 5.44; H20, 0.24.

EXAMPLE 46

3-(Dimethylamino)}-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-2-{methylsulfon-
ylethyi]-1,3-dioxoisoindolin-4-ylipropanamide

A mixture of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-(methyisulfonyl)ethyl}-

4-gminoisoindoline-1,3-dione (0.80 g, 1.9 mmol) and 2-bromopropionyl
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chloride (0.8 mL, 7.9 mmol) was heated at 100° C for 30 min. The mixture
was cooled to room temperature. Methanol (10 mL) was added to the mix-
ture. The solvent was removed in vacuo to give an oil. The oil was stirred
in ether {10 mL) for 1 day. The resulting suspension was filtered and the
solid washed with ether to give 3-bromo-N-{2-[1-(3-ethoxy-4-
methoxyphenyl)-2-(methylsulfonyl)ethyl]-1,3-dioxoisoindolin-4-
yl}propanamide as a yellow solid (0.84 g, 80% yield). A portion of the iso-
lated bromide (620 mg, 1.2 mmol) and dimethylamine (2 mL, 2M in metha-
nol, 4 mmol) was stirred at room temperature for 3 h. The resulting sus-
pension was filtered and washed with methanol to yield the crude product
as a yellow solid. The solid was purified by column chromatography to give
3-(dimethylamino)-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-2-
(methylsulfonyl)ethyl]-1,3-dioxoiscindolin-4-yl}propanamide as a white solid
(180 mg, 30% vyield): mp, 163-165° C; 'H NMR (CDCl3) 5 1.47 {t, J = 6.9
Hz, 3H, CHs), 2.38 (s, 6H, CHa), 2.59 (t, J = 5.7 Hz, 2H, CH,), 270 (t, J =
5.9 Hz, 2H, CHy), 2.82 (s, 3H, CHj3), 3.78-3.85 (m, 1H, CHH), 3.86 (s, 3H,
CHs), 4.10 (q. J = 7.0 Hz, 2H, CH,}, 4.49 {dd, J = 9.8, 14.6 Hz, 1H, CHR),
5.86 (dd, J = 4.9, 9.7 Hz, 1H, NCH), 6.82-6.85 (m, 1H, Ar), 7.10-7.13 (m,
2H, Ar), 748 (d, /= 7.2 Hz, 1H, Ar), 7.63 (t, J = 7.5 Hz, 1H, Ar), 882 (d, J
= 8.4 Hz, 1H, Ar), 11.36 (s, 1H, NH); *C NMR (CDCls) § 14.62, 34.85,
41.49, 44 65, 48.74, 54 31, 55.01, 55.88, 64.44, 111.43, 112,52, 115.99,
117.93, 120.39, 120.08, 129.52, 131.42, 135.59, 137.33, 148.55, 149.67,
168.00, 168.16, 171.86; Anal Calcd for CasH31N3O78: C, 58.01; H, 6.04; N,
8.12. Found: C, 57.75; H, 5.86; N, 7.91.

EXAMPLE 47

yhethyil-1,3-dioxoisoindolin-4-yl}propanamide, hydrogen chloride

Step 1: A solution of 4-aminc-2-[1-(3-ethoxy-4-methoxyphenyl)-2-
(methylsulfonyl)ethyl]iscindoline-1,3-dione (500 mg, 1.20 mmol) and 2-
bromopropionyl bromide (0.140 mL, 1.34 mmol) in methylene chioride (10
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bromopropionyl bromide (1 mol) was added and the mixture stirred over-
night. To the mixture was added brine (4 mL), Sodium bicarbonate (sat, 10
mL} and methylene chloride (15 mL). The organic layer was separated,
was washed with brine (10 mL), and dried over magnesium sulfate. The
solvent was removed in vacuo to give a yellow oil. The oil was slurried in
ether (10 mL). The resulting suspension was filtered and the solid washed
with ether to give 2-bromo-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-2-
{methylsulfony!)ethyl]-1,3-dioxoisoindolin-4-yl}propanamide as a white solid
(500 mg, 76% yield): 'H NMR (CDCl3) 6 1.46 (t, J = 6.9 Hz, 3H, CH3), 1.97
(d, J = 8.9 Hz, 3H, CHa), 2.86 (s, 3H, CH3), 3.75 (dd, J = 4.5, 14.4 Hz, 1H,
CHH), 3.85 (s, 3H, CH3), 4.49-4.59 (m, 2H, CHH, CH), 4.09(q, J = 6.9 Hz,
2H, CHy), 5.87 (dd, J = 4.4, 10.3 Hz, 1H, NCH), 6.82-6.85 {m, 1H, Ar),
7.09-7.13 (m, 2H, Ar), 7563 (d, J = 7.3 Hz, 1H, Ar), 7.68 (t, J = 7.5 Hz, 1H,
Ar), 8.73 (d, J = 8.4 Hz, 1H, Ar), 10.19 (s, 1H, NH); "C NMR (CDCl;) &
14.61, 2242, 41.54, 4378, 48.67, 54.44, 5587, 64.45 11139, 1123,
116.10, 116.79, 120.35, 124.76, 129.14, 131.13, 136.02, 136.82, 148.55,
149.70, 167.28, 168.42, 169.11.

Step 21 To  asuspension of  2-bromo-N-{2-[1-(3-ethoxy-4-
methoxyphenyi)-2-(methylsulfonyl)ethyl]-1,3-dioxoiscindolin-4-
yl}propanamide (500 mg, 0.9 mmol) in acetonitrile (5 mL} was added di-
methylamine in methanol (1.5 mL, 2M, 3.0 mmol} at room temperature and
the mixture was stirred for 2 days. The mixture was diluted with methylene
chloride (50 mL) and sodium hydrogen carbonate (25 mL). The organic
layer was separated, washed with brine (25 mL), and dried over magne-
sium sulfate. The solvent was removed in vacuo to give an oil. To a solu-
tion of the oil in ethyl acetate (20 mL) was added hydrogen chloride in ether
(1.5 mL, 1N hydrogen chioride, 1.5 mmol). The resulﬁng suspension was
filtered and washed with ethyi acetate (10 mL}) to give 2-(dimethylamino}-N-
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{2-[1-(3-ethoxy-4-methoxyphenyl)-2-(methylsulfonyl)ethyl]-1,3-
dioxoisoindolin-4-yl}propanamide, hydrogen chloride as a white solid (290
mg, 58% vyield): mp, 138-140° C; 'H NMR (DMSO-d6) & 1.32 (t, J = 6.9
Hz, 3H, CH,;), 1.56 (brs, 3H, CH), 2.83 (brs, 6H, CHs), 3.01 (s, 3H, CHs),
3.73 (8, 3H, CH;3), 4.02 (q, J = 6.9 Hz, 2H, CH:), 4.15 (dd, J = 4.4, 14.2 Hz,
1H, CHH), 4.27 (s, 1H, CH), 4.34 (dd, J = 10.6, 14.3 Hz, 1H, CHH), 5.78
(dd, J = 4.3, 10.3 Hz, 1H, NCH), 6.91-6.99 (m, 2H, Ar), 7.72 (d, J = 7.1 Hz,
1H< Ar), 7.87 (d, J = 7.5 Hz, 1H, Ar), 8.14 (m, 1H, Ar), 10.4 (brs, 1H, HCH),
10.71 (s, 1H, NH); **C NMR (DMSO-d6) 5 13.42, 14.67, 41.07, 41.47,
47.31, 52.98, 55.51, 52.74, 63.84, 111.75, 112.31, 119.70, 120.16, 128.92,
129.47, 131.80, 134.05, 135.87, 147.87, 148.91, 166.66, 166.86, 167.65,
168.53; Anal Calcd for CpsHaiNaO;S + 1.1 HCI +0.6 HO: C, 52.82; H,
5.90; N, 7.39, Cl, 6.86, H20, 1.90. Found: C, 52.57; H, 5.77; N, 7.10; CI,
6.90; H20, 1.47.

EXAMPLE 48

N-{2-[{ 1R)-1-(3-ethoxy-4-methoxyphenyl)-2-(methyisulfonyl)ethyll-1,3-
dioxoisoindolin-4-yl1-2-(dimethylamino)acetamide hydrogen chloride

A mixture of N-{2-[(1R)-1-(3-ethoxy-4-methoxyphenyl)-2-(methylsulfon-
yl}ethyl]-1,3-dioxoisoindolin-4-yl}-2-chloroacetamide (0.70 g, 1.41 mmol),
and dimethylamine in tetrahydrofuran (2.4 mL, 2N, 4.8 mmol) in acetonitrile
(15 mL) was stirred at room temperature overnight. The solvent was re-
moved in vacuo to yield an cil. The oil was stirred in ethanol (5 mL). The
suspension was filtered and washed with ethanol to give a white solid. To
a solution of the solid in ethyl acetate (5 mL) was added hydrogen chloride
in ether (1.5 mL, 1N). The resulting suspension was fitered and the solid
was washed with ether to give N-{2-[{1R)-1-{3-ethoxy-4-methoxyphenyl)-2-
(methylsulfonyl)ethyl]-1,3-dioxoiscindolin-4-yl}-2-(dimethylamino)acetamide
hydrogen chloride as a yellow solid (480 mg, 63% yield), mp, 192-194° C,
'H NMR (DMSO-d8) & 1.33 (1, J = 6.9 Hz, 3H, CHa), 2.87 (s, 6H, 2CH?),
3.03 (s, 3H, CHS3), 3.74 (s, 3H, CHa), 4.02 (q, J = 7.0 Hz, 2H, CH>), 4.16
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(dd, J = 4.2, 14.3 Hz, 1H, CHH), 4.25 (brs, 2H, CH,), 4.34 (dd, J = 10.8,
14.4 Hz, 1H, CHH), 5.79 (dd, J = 4.2, 10.4 Hz, 1H, NCH), 6.92-6.99 (m, 2H,
Ar), 7.08 (s, 1H, Ar), 7.69 (d, J = 7.3 Hz, 1H, Ar), 7.88 (t, J = 7.7 Hz, 1H,
Ar), 8.21-8.27 (m, 1H, Ar), 10.29 (s, 1H, HCI), 10.64 (s, 1H, NH); *C NMR
(DMSO-d6) 5 14.65, 41.04, 43.36, 47.23, 52.86, 55.51, 58.09, 63.86,
111.79, 112.39, 119.22, 119.68, 127.78, 127.99, 129.42, 131.76, 134.25,
134.34, 13595, 147.87, 148.92, 164.60, 166.79; Anal Calcd for
CasHaoNaO7S + 1 HCl: C, 53.38; H, 5.60; N, 7.78; Ci, 6.56. Found: C,
53.52; H, 5.70; N, 7.61; Cl, 6.44.

EXAMPLE 49

N-{2-[{15)-1-{3-ethoxy-4-methoxyphenyl)-2-imethylsulfoniyi)ethyll-1,3-
dioxoisoindolin-4-yl}-2-{dimethylamino)acetamide hydrogen chioride

A mixture of N-{2-[{1S8)-1-(3-ethoxy-4-methoxyphenyl)-2-(methylsuifon-
ylethyl}-1,3-dioxoiscindolin-4-yl}-2-chloroacetamide (1.79 g, 3.61 mmol),

and dimethylamine in tetrahydrofuran (6.1 mL, 2N, 12.2 mmol) in acetoni-
trile {17 mL) was stirred at room temperature overnight. The solvent was
removed in vacuo to give an oil. The oil was stirred in ethanol {10 mL).
The resulting suspension was filtered and the solid washed with ethanol to
give a white solid. The solid was purified by column chromatography (Sil-
ica Gel, 1:3 ethyl acetate:methylene chioride) to give a white solid {800 mg,
50% vyield). To this solid in ethyl acetate (10 mL) was added hydrogen
chloride in ether (2.6 mL, 1N). After 5 min, ether {10 mL) was added {o this
solution to give a suspension. The suspension was filtered and the solid
washed with ether to give N-{2-[(18)-1-(3-ethoxy-4-methoxyphenyl)-2-
(methylsulfonyl)ethyl]-1,3-dioxoisoindolin-4-yl}-2-(dimethylaminojacetamide

hydrogen chloride as a yellow solid (830 mg, 86% yield), mp, 202-204° C,
"H NMR (DMSOC-d6) & 1.33 (1, J = 6.9 Hz, 3H, CHs), 2.87 (s, 6H, 2CH,),
3.03 (s, 3H, CHs), 3.74 (s, 3H, CHs), 4.02 (q, J = 7.0 Hz, 2H, CH,), 4.16
(dd, J = 4.2, 14.3 Hz, 1H, CHH), 4.25 (brs, 2H, CH>), 4.34 (dd, J = 10.8,
14.4 Hz, 1H, CHH), 5.79 (dd, J = 4.2, 10.4 Hz, 1H, NCH), 6.92-6.99 (m, 2H,
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Ar), 7.08 (s, 1H, Ar), 7.69 (d, J = 7.3 Hz, 1H, Ar), 7.88 (t, J = 7.7 Hz, 1H,
Ar), 8.21-8.27 (m, 1H, Ar), 10.29 (s, 1H, HCI), 10.64 (s, 1H, NH); °C NMR
(DMSO-d6) & 14.65, 41.04, 43.36, 47.23, 52.86, 55.51, 58.09, 63.86,
111.79, 112.39, 119.22, 119.68, 127.78, 127.99, 129.42, 131.76, 134.25,
134.34, 135.95, 147.87, 148.92, 16460, 166.79; Anal Calcd for
C24H20N307S + 1 HCI + 0.6 H;0: C, 52.33; H, 5.71; N, 7.63; Cl, 6.44; H,0,
1.96. Found: C, 52.46; H, 5.63; N, 7.46; Cl, 6.43; H,0, 2.16.

EXAMPLE 50

{methylsulfonyl)ethyllisoindaline-1,3-dione, hydrogen chioride

A mixture of 1-{2-[1-(3-ethoxy-4-methoxyphenyl)-2-
(methylsulfonyl)ethyl]-1,3-dioxoisocindolin-4-yl}pyrrole-3-carbaldehyde
(0.840 g, 1.69 mmol), dimethylamine in tetrahydrofuran (2.6 mL, 2N, 5.2
mmol), and molecular sieves in methylene chloride (10 mL) was stirred at
room temperature overnight. The mixture was cooled to 0° C. To the mix-
ture was added methano! (10 mL), and sodium borohydride (32 mg, 0.84
mmol). After 1.5 h, the suspension was filtered thru a pad of magnesium
sulfate. The magnesium sulfate pad was washed with methylene chloride
{60 mL). The filtrate was washed with ammonium chloride (aq) (sat, 50
mL) and sodium hydrogen carbonate (sat, 5¢ mL). The solvent was re-
moved in vacuo to give an oil. The oil was diluted with ethyl acetate (50
mL) and hydrogen chloride (100 mL, 1N). The organic layer was separated
and was extracted with * N hydrogen chleride (2 x 100 mL}. The combined
aqueous layers was washed with ethyl acetate (30 mL), and then extracted
with methylene chloride {3 X 50 mL). The combined methylene chloride
layers were concentrated to give a solid. The solid was slurried in iso-
propanol (156 mL). The suspension was filtered and the solid washed with
ethanol and then dried to yield 4-{3-[(dimethylamino)methyl}pyrrolyl}-2-f1-
{3-ethoxy-4-methoxyphenyl}-2-(methylsulfonyl)ethyllisoindoline-1,3-dione,
hydrogen chleride as a white solid (370 mg, 39% yield); mp, 158-160° C;
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'"H NMR (CDCl3) & 1.46 (t, J = 6.9 Hz, 34, CH,), 2.78 (s, 3H, CHa), 2.80 (s,
3H, CH3), 2.89 (s, 3H, CH3), 3.69 (dd, J = 4.2, 14 Hz, 1H, CHH), 3.84 (s,
3H, CH3), 4.04-412 (m, 4H, CH., CH>), 4.59 (dd, J = 11, 14 Hz, 1H,
CHH),5.89 (dd, J = 4.2, 11 Hz, 1H, NCH), 6.50-6.52 (m, 1H, Ar), 6.83 (d, J
= 8 Hz, 1H, Ar), 7.08-7.14 (m, 3H, Ar), 7.47 (brs, 1H, Ar), 7.63-7.67 (m, 1H,
Ar), 7.75-7.83 {m, 2H, Ar), 12.46 (brs, 1H, CIH); "3C NMR (CDCls) 5 14.63,
41.37, 41.42, 41.58, 48.67, 53.86, 54.16, 5587, 64.48, 111.39, 112.20,
112.45, 112.58, 120.42, 121.59, 121.95, 123.10, 124.95, 128.97, 130.24,
133.68, 135.72, 137.37, 148.53, 149.72, 165.51, 166.69; Anal Calcd for
Co7Ha1N3OgS + 1 HCI + 0.8 H;0: C, 56.25; H, 5.87; N, 7.29; CI, 6.15; H,0,
2.50. Found: C, 56.51; H, 5.78; N, 7.08; Cl, 6.05; H,0, 2.63.

EXAMPLE 51
Cyclopropyl-N-{2-[(15}-1-(3-ethoxy-4-methoxyphenyl)-2-

{methylsulfonyl)ethyl]-1, 3-dioxoisoindolin-4-yicarboxamide

A  stired mixture of  2-[(13)-1-(3-ethoxy-4-methoxyphenyl)-2-
(methylsulfonyl)ethyl]-4-aminoisoindoline-1,3-dione (1.3 g, 3.1 mmol) and
cyclopropane carbonyl chloride (3 mL) was heated to reflux for 45 min. To
the cooled mixture was added methanol (10 mL) at 0° C and the mixture
stirred for 30 min. The solvent was removed in vacuo to give an cil. The
oil was stirred in ethanol (10 mL) for 2 h to give a suspension. The sus-
pension was filtered and the solid washed with ethanol to give cyclopropyl-
N-{2-[{18)-1-{3-ethoxy-4-methoxyphenyl)-2-{methyisuifonyl)ethyl]-1,3-
dioxoisoindolin-4-yl}carboxamide as a white solid (1.3 g, 86% yield); mp,
140-141° C; 'H NMR (CDCl3) 5 0.92-0.99 (m, 2H, 2CHH), 1.11-1.17 (m,
2H, 2CHH), 1.48 ({t, J = 6.9 Hz, 3H, CH;), 1.61-1.71 (m, 1H, CH), 2.88 (s,
3H, CH3), 3.75 (dd, J = 4.4, 14.3 Hz, 1H, CHH}, 3.86 (s, 3H, CHj3), 4.12 {q,
J =71 Hz, 2H, CH>), 4.57 (dd, J = 10.4, 14.3 Hz, 1H, CHH), 5.89 (dd, J =
4.4, 10.3 Hz, 1H, NCH), 6.84-6.88 (m, 1H, Ar), 7.11-7.15 (m, 2H, Ar), 7.48
(d, J = 7.2 Hz, 1H, Ar), 7.65 (t, J = 7.4 Hz, 1H, Ar), 8.76 (d, J = 8.5 Hz, 1H,
Ar), 9.69 (s, 1H, NH); *C NMR (CDCl3) 5 8.71, 14.62, 16.16, 41.58, 48.59,
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54.60, 5589, 64.50, 11149, 11244, 114.83, 117.91, 120.26, 124.99,
129.27, 130.99, 136.02, 137.77, 148.63, 149.76, 167.49, 169.52, 172.79;
Anal Calcd for Ca4H26N207S: C, 59.25; H, 5.39; N, 5.76. Found: C, 58.92;
H, 5.21; N, 5.56.

EXAMPLE 52

2-[1-(3,4-dimethoxyphenvi)- 2-(n;e§h;{sulfonyi)ethvl]—4—p yrrolylisoindoline-
-dione

A stirred mixture of 2-[1-(3,4-dimethoxyphenyi)-2-(methylsulfonyi)ethyl]-
4-aminoisoindoline-1,3-dione (0.92 g, 2.3 mmol} and 2,5-dimethoxy tetra-
hydrofuran (0.30 mL, 2.3 mmol) in acetic acid (9 mL) was heated to reflux
for 2h. The solvent was removed in vacuo to give an cil. The oil was puri-
fied by column chromatography (Silica Gel, 1:4 ethyl acetate:methylene
chloride) to give 2-[1-(3,4-dimethoxyphenyl)-2-(methylsuifonyl)ethyl]-4-
pyrrolylisoindoline-1,3-dione as a yellow solid (0.64 g, 62 % yield): mp,
116-118° C; 'H NMR (CDCls) 8 2.87 (s, 3H, CHa), 3.71 (dd, J = 4, 14 Hz,
1H, CHH), 3.85 (s, 3H, CH3), 3.88 (s, 3H, CH), 4.61 (dd, J = 11, 14 Hz,
1H, CHH), 592 (dd, J = 4, 11 Hz, 1H, NCH}, 6.39 (t, J = 2.0 Hz, 2H, Ar),
6.82 (d, J = 8 Hz, 1H, Ar), 7.09-7.10 (m, 1H, Ar), 7.15-7.17 (m, 3H, Ar),
7.59-7.64 (m, 1H, Ar), 7.73-7.77 (m, 2H, Ar); °C NMR (CDCl,) 5 41.44,
48.73, 54.26, 55.83, 55.89, 110.75, 111.12, 120.55, 120.99, 121.07,128.99,
129.31, 130.11, 133.71, 135.37, 138.61, 149.16, 149.37, 165.77, 166.82;
Anal Calcd for C23H2:N206S: C, 60.78; H, 4.88; N, 6.16. Found: C, 60.58;
H, 5.01; N, 5.88.

EXAMPLE 53

1-(3,4-dimethoxyphenyl)-2-(methylsulfonylethyl]- 1, 3-dioxoiscindolin-
4-yvl}-2-(dimethylamino)acetamide Hydrogen chioride

A mixiure of N-{2-[1-(3,4-dimethoxyphenyl)-2-(methylsulfonyl)ethyl]-1,3-
dioxoisoindolin-4-yl}-2-chlorcacetamide (1.3 g, 2.7 mmol), and dimethyl-
amine in tetrahydrofuran (4.5 mL, 2N, 9.0 mmal} in acetonitrile (20 mL) was

stirred at room temperature overnight. The solvent was removed in vacuo
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to give an oil. The oil was stirred in ethanol (5 mL). The resulting suspen-
sion was filtered and the solid washed with ethanol to give a yellow solid.
To a stirred solution of the solid in ethyl acetate (10 mL) was added hydro-
gen chloride in ether (3.0 mL, 1N). After 5 min, ether (10 mL) was added.
The resulting suspension was filtered and washed with ether to yield N-{2-
[1-(3.4-dimethoxyphenyl)-2-(methylsulfonyl)ethyl]-1,3-dioxciscindolin-4-yl}-
2-(dimethylamino)acetamide hydrogen chloride as a yellow solid (1.07 g,
74% yield); mp, 178-180° C; 'H NMR (DMSO-d6) & 2.69 (brs, 6H, 2CH,),
3.02 (s, 3H, CHS:), 3.73 (s, 3H, CH;), 3.77 (s, 3H, CH;), 3.88 (brs, 2H, CHy),
4.18 (dd, J = 4.2, 143 Hz, 1H, CHH), 4.34 (dd, J = 10.8, 144 Hz, 1H,
CHH), 5.79 (dd, J = 4.2, 10.4 Hz, 1H, NCH), 6.92-6.97 (m, 2H, Ar), 7.10 (d,
J=14Hz 1H, Ar), 7.65 (d, /= 7.2 Hz, 1H, Ar), 7.85 (t, J= 7.7 Hz, 1H, Ar),
8.37-8.40 (m, 1H, Ar), 10.15 (s, 1H, HCI), 10.68 (s, 1H, NH); '3C NMR
(DMSO-d6) & 41.06, 44.18, 47.31, 52.95, 55.55, 5559, 59.85, 111.26,
111.65, 119.16, 119.69, 127.00, 129.49, 121.64, 134.99, 136.09, 148,71,
148.76, 166.92, 167.34; Anal Caled for CaHazN30O:S + 1.256 HCI + 0.4
H,O: C, 50.94; H, 540; N, 7.75; Cl, 8.17; H20, 1.33. Found: C, 51.30; H,
5.50; N, 7.37; Cl, 8.28; H20, 1.68.

EXAMPLE 54

Cyclopropyl-N-{2-[1-(3,4-dimethoxyphenyl}-2-(methvisulfonyl)ethyl]-1,3-
dioxoisaindolin-4-yl}carboxamide

A stirred mixture of 2-[1-(3,4-dimethoxyphenyl)-2-(methylsulfonyl)ethyl]-
4-aminoisoindoline-1,3-dione {(0.68 g, 1.7 mmol) and cyclopropane car-
bonyl chloride (1.3 mL) was heated to reflux for 25 min. To the mixiure was
added ethano! {10 mL) at 0° C and kept for 30 min. The solvent was re-
moved in vacuo to give a oil. The oil was stirred in ether (20 mL.) for 30 min
to give a suspension. The suspension was filtered and the solid washed
with ether td give a white solid. The solid was purified by column chroma-
tography (Silica Gel, 10% ethyl acetate in methylene chioride) to give
cyclopropyl-N-{2-{1-(3,4-dimethoxyphenyl)-2-(methylsulfonyl)ethyl]-1,3-
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dioxoisoindolin-4-yl}carboxamide as a white solid {330 mg, 42% yield); mp,
130-132° C; 'H NMR (CDClj) § 0.92-0.98 (m, 2H, 2CHH), 1.09-1.14 (m
2H, 2CHH), 1.61-1.64 (m, 1H, CH), 2.88 (s, 3H, CH3), 3.73 (dd, J = 4.4,
14.3 Hz, 1H, CHH), 3.86 (s, 3H, CHs), 3.90 (s, 3H, CH3), 4.58 (dd, J = 10.4,
14.3 Hz, 1H, CHH), 5.90 (dd, J = 4.4, 10.3 Hz, 1H, NCH), 6.84 (d, J = 8 Hz,
1H, Ar), 7.09-7.14 (m, 2M, Ar), 7.47 (d, J= 7.2 Hz, 1H, Ar). 765 (t, J = 7.6
Hz, 1H, Ar), 8.75 (d. J = 8.4 Hz, 1H, Ar), 9.68 (s, 1H, NH); “C NMR
{CDCl3) & 6.75, 16.13, 41.54, 48.43, 54.36, 55.81, 55.94, 110.98, 111.11,
114.78, 117.88, 120.27, 124,93, 129.30, 130.94, 136.00, 137.68, 149.19,
149.35, 167.45, 169.48, 172.79; Anal Calcd for Ca3sH24N207S: C, 58.46; H,
5.12; N, 5.93. Found: C, 58.10; H, 5.16; N, 5.78.

EXAMPLE 55

Cyclopropyl-N-{2-{1-(3-ethoxy-4-methoxyphenyl)-2-(methyisulfonyl)ethyl]-3-
oxoisoindolin-4-yi}carboxamide

A stimed mixture of 7-amino-2-[1-(3-ethoxy-4-methoxyphenyl)-2-
(methylsulfonyt)ethyllisoindolin-1-cne (1.0 g, 2.5 mmol) and cyclopropane
carbony! chloride {1 mL) was heated to reflux for 7 min. To the cooled mix-
ture was added methanol (3 mL) at 0° C and the mixture was stirred for 30
min. To the suspension was added ethanol {5 mL). The suspension was
filtered and washed with ethanol to give cyclopropyl-N-{2-[1-(3-ethoxy-4-
methoxyphenyl)-2-(methylsulfonyl)ethyl}-3-oxocisoindolin-4-yl}carboxamide
as an off-white solid (1.0 g, 86% yield); mp, 115-117° C; 'H NMR (CDCl3)
& 0.86-0.93 (m, 2H, 2CHH), 1.07-1.14 (m, 2H, 2CHH), 1.46 (t, J = 6.9 Hz,
3H, CH3), 1.63-1.73 (m, 1H, CH), 2.95 (s, 3H, CH,), 3.68 (dd, J=44, 143
Hz, 1H, CHH), 3.86 (s, 3H, CH3), 4.07 {q, /= 7.1 Hz, 2H, CH>), 420 (d, J =
16.7 Hz, 1H, CHH), 4.21 (dd, + = 8.9, 14.3 Hz, 1H, CHH), 4.44 (d, J = 16.7
Hz, 1H, CHH), 5.73 (dd, J = 4.3, 9.9 Hz, 1H, NCH), 6.84-7.02 (m, 4H, Ar),
7.44 {t, J= 7.8 Hz, 1H, Ar), 8.43 (d, J = 8.3 Hz, 1H, Ar), 10.46 (s, 1H, NH);
3C NMR (CDCls) 5 8.24, 14.61, 16.10, 41.43, 47 81, 51.55, 55.75, 55.88,
64.56, 111.46, 112.09, 116,69, 116.99, 117.76, 119.17, 120.27, 133.54,
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138.06, 14122, 148.84, 149.67, 169.96, 17259, Anal Calcd for
C24H2gN206S + 0.9 H20: C, 58.98; H, 6.15; N, 5.73; H:0, 3.32. Found: C,
58.62; H, 5.99; N, 5.53,; H:0, 3.15.

EXAMPLE 56

vilethyl]-3- oxmsomdohn-4-yl}acetamtde hydrogen chloride

A mixture of 7-amino-2-[1-(3-ethoxy-4-methoxyphenyl)-2-(methylsuifon-
yl)ethyl]isoindolin-1-one (1.0 g, 2 mmol), and dimethylamine in tetrahydro-
furan (3.6 mi, 2N, 7.2 mmol) in acetonitrile (25 mL) was stirred at room
temperature overnight. The solvent was removed in vacuo to give a solid.
The solid was recrystallized from ethanol (10 mL) to give a white solid. To
stirred solution of the solid in ethyl acetate (10 mbL) was added hydrogen
chioride in ether (2.5 mL, 1N). After 5 min, ether (10 mL) was added to
give a suspension. The suspension was filtered and the solid washed with
ether to give 2-(dimethylamino}-N-{2-[1-(3-ethoxy-4-methoxyphenyl)-2-
{methylsulfonyl)ethyl]}-3-oxoiscindolin-4-yl}acetamide hydrogen chloride as
a yellow solid (780 mg, 74% yield); mp, 145-147° C; 'H NMR (DMSO-d86)
3 1.32 (t, J = 7 Hz, 3H, CHa), 2.87 (brs, 6H, 2CHs), 3.03 (s, 3H, CH), 3.73
(s, 3H, CH3), 3.92-4.05 (m, 3H, CHH, CH), 417 (d, J = 17.9 Hz, 1H, CHH)},
4.31-4.41 (m, 3H, CH2, CHH)}, 4.68 (d, J=17.9 Hz, 1H, CHH), 5.88 (dd, J =
3.5, 10.7 Hz, 1H, NCH), 6.91-6.98 {m, 2H, Ar), 7.02 (s, 1H, Ar), 7.31 (d, J =
7.3 Hz, 1H, Ar), 759 (t, J = 7.9 Hz, 1H, Ar), 8.15 (d, J = 8.0 Hz, 1H, Ar),
10.17 (s, 1H, HCI), 10.53 (s, 1H, NH); '*C NMR (DMSO-d6) & 14.72,
40.99, 43.40, 46.20, 48.81, 53.69, 55.32, 58.11, 63.93, 111.98, 112.16,
118.19, 118.58, 119.16, 119.76, 130.01, 133.01, 135.29, 142.55, 148.07,
148.88, 163.88, 167.45; Anal Calcd for Cz4H31N30gS + 1.1 HCI + 1.5 H20:
C, 51.78; H, 6.35; N, 7.55; Cl, 7.00; H.0, 4.85. Found: C, 51.58; H, 6.13;
N, 7.39; Cl, 6.87; H0, 3.34.
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EXAMPLE 57

Cyclopropyl-N-{2-[(1S5)-1-(3-ethoxy-4-methoxyphenyl)-2-
(methyisulfonyl)ethyll-3-oxoisoindolin-4-yllcarboxamide

A stirred mixture of 7-amino-2-[(1S)-1-(3-ethoxy-4-methoxyphenyl}-2-
(methylsulfonyl)ethyl]iscindolin-1-one {1.7 g, 4.2 mmol) and cyclopropane
carbonyl chloride (0.46 mL, 5.1 mmol) in tetrahydrofuran (10 mL) was
heated to reflux for 15 min. To the mixture was added methanol (4 mL) at
room temperature and the mixture stirred for 10 min. The solvent was re-
moved in vacue to give an oil. The oil was recrystallized from ethanol (20
mbL) to give cyclopropyl-N-{2-[(1S)-1-(3-ethoxy-4-methoxyphenyl)-2-
(methylsulfonyl)ethyl]-3-oxoiscindolin-4-yl}carboxamide as a white solid
(1.4 g, 71% vield); mp, 172-174° C; 'H NMR (CDCl3) & 0.86-0.93 (m, 2H,
2CHH), 1.07-1.14 (m, 2H, 2CHH), 1.46 (t, J = 6.9 Hz, 3H, CH3), 1.63-1.73
(m, 1H, CH), 2.95 (s, 3H, CHa), 3.68 (dd, J = 4.4, 14.3 Hz, 1H, CHH), 3.86
(s, 3H, CH3), 4.07 (q, J = 7.1 Hz, 2H, CH:), 4.20 (d, J = 16.7 Hz, 1H, CHH),
4.21 (dd, J = 8.9, 14.3 Hz, 1H, CHH), 4.44 (d, J = 16.7 Hz, 1H, CHH), 5.73
(dd, J = 4.3, 9.9 Hz, 1H, NCH), 6.84-7.02 (m, 4H, Ar), 7.44 (t, J = 7.8 Hz,
1H, Ar), 8.43 (d, J = 8.3 Hz, 1H, Ar), 10.46 (s, 1H, NH); '*C NMR (CDCl3) &
8.24, 1461, 16,10, 4143, 47.81, 5155, 55.75, 55.88, 64.56, 111.46,
112.09, 116.69, 116.99, 117.76, 119.17, 129.27, 133.54, 138.06, 141.22,
148.84, 149.67, 169.96, 172.59; Anal Calcd for Cp4H2sN206S: C, 61.00; H,
5.97; N, 5.93. Found: C, 60.87; H, 6.13; N, 6.12.

EXAMPLE 58

Cyclopropyl-N-{2-f{ 1R)-1-{3-ethoxy-4-methoxyphenyl)-2-
(methylsulfonyllethyll-3-oxoisoindolin-4-yflcarboxamide

A stirred mixture of 7-amino-2-[(1R)-1-(3-ethoxy-4-methoxyphenyl)-2-

{methylsulfonyl)ethyllisoindolin-1-one (0.91 g, 2.2 mmol) and cyclopropane
carbonyl chioride (0.25 mL, 2.8 mmol) in tetrahydrofuran (10 mL) was
heated to reflux for 15 min. The solvent was remaved in vacuo to give a

solid. The solid was recrystailized from ethanol (10 mL} to give cyclopro-
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pyl-N-{2-[(1R)-1-(3-ethoxy-4-methoxyphenyl)-2-(methylsulfonyl)ethyi]-3-
oxoisoindolin-4-yl}carboxamide as an off-white solid (0.61 g, 56% vyield);
mp, 173-175° C; 'H NMR (CDCl3) 5 0.86-0.93 (m, 2H, 2CHH), 1.07-1.14
(m, 2H, 2CHH), 1.46 (t, J = 6.9 Hz, 3H, CHs), 1.63-1.73 (m, 1H, CH), 2.95
(s, 3H, CH3), 3.68 (dd, J = 4.4, 14.3 Hz, 1H, CHH), 3.86 (s, 3H, CH,), 4.07
(q, J = 7.1 Hz, 2H, CH>), 4.20 (d, J = 16.7 Hz, 1H, CHH), 4.21 (dd, J = 9.9,
14.3 Hz, 1H, CHH), 4,44 (d, J = 16.7 Hz, 1H, CHH), 6.73 (dd, J = 4.3, 9.9
Hz, 1H, NCH), 6.84-7.02 (m, 4H, Ar), 7.44 (t, J= 7.8 Hz, 1H, Ar), 8.43 (d, J
= 8.3 Hz, 1H, Ar), 10.46 (s, 1H, NH);, '*C NMR (CDCl,) 5 8.24, 14.61,
16.10, 41.43, 47.81, 51.55, 55.75, 55.88, 64.56, 111.46, 112.09, 116.69,
116.99, 117.76, 119.17, 129.27, 133.54, 138.06, 141.22, 148.84, 149.67,
169.96, 172.59; Anal Calcd for CasHasN20sS: C, 61.00; H, 5.97; N, 5.93.
Found: C, 60.73; H, 5.91; N, 5.69.

EXAMPLE 59

(3R})-3-[7-(Acetylamino)-1-oxoiscindolin-2-yl]-3-( 3-ethoxy-4-
methoxyphenyl)-N,N-dimethylpropanamide

A stirred mixture of (3R}-3-(7-amino-1-oxoisoindolin-2-y1)-3-(3-ethoxy-4-
methoxyphenyl}-N,N-dimethylpropanamide (400 mg, 1 mmol) and acetyl
chioride (0.1 mL, 1.4 mmol) in tetrahydrofuran (5 mL) was heated to reflux
for 2h. To the mixture was added 50% sodium hydrogen carbonate {40
mL) and ethyl acetate (50 mL). The organic layer was washed with sadium
hydrogen carbonate (sat, 20 mL}, brine (20 mL), and dried over magnesium
sulfate. The solvent was removed in vacuo to give an oil. The oil was puri-
fied by column chromatography (Silica Ge!l, 1.5:1 ethyl acetate:methylene
chioride} to give (3R)-3-[7-(acetylamino)}-1-oxoisoindolin-2-yl]-3-(3-ethoxy-
4-methoxyphenyl)-N,N-dimethylpropanamide as a white solid (0.25 g, 57%
yield); mp, 88-90° C; 'H NMR (CDCl3) ~ 1.43 (t, J = 6.9 Hz, 3H, CH),
2.22 (s, 3H, CHa), 2.90 (s, 3H, CH,), 3.04 {dd, J = 5.5, 16 Hz, 1H, CHH),
3.09 (s, 3H, CHa), 3.52 (dd, J = 9.5, 15 Hz, 1H, CHH). 3.84 (s, 3H, CH3),
4.07 (9, /= 7.1 Hz, 2H, CH>), 4.26 (d, J= 17 He, 1H, CHH), 444 (d, J= 17
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Hz, 1H, CHH), 5.58 (dd, J = 5.5, 9.4 Hz, 1H, NCH), 6.81-6.84 (m, 1H, Ar),
6.92-7.01 (m, 3H, Ar), 7.41 (t, J = 7.8 Hz, 1H, Ar), 8.41 (d, J = 8.3 Hz, 1H,
Ar), 10.37 (s, 1H, NH); 'C NMR (CDCl3) ~ 14.65, 24.84, 3547, 36.16,
37.31, 48.71, 53.54, 55.85, 64.44, 111.35, 112.44, 116.83, 117.40, 117.97,
119.10, 131.72, 132.84, 137.65, 141.53, 148.46, 149.06, 168.98, 169.41,
169.57; Anal Calcd for CaqH29N30s + 0.7 H20: C, 63.76; H, 6.78; N, 9.29;
H20, 2.79. Found: C, 63.89; H, 6.64; N, 9.14; H,0, 2.70.

EXAMPLE 60

-(Cyclopropylcarbonylamino)-1-oxoisoindolin-2-
methoxyphenvi)-N,N-dimethyilpropanamide

3R)-3-

A mixture of (3R)-3-(7-amino-1-oxoisoindolin-2-yl)-3-(3-ethoxy-4-
methoxyphenyl)-N,N-dimethylpropanamide {450 mg, 1 mmol) and cyclo-
propane carbonyl chioride {(0.13 mL, 1.4 mmol) in tetrahydrofuran (5 mL)
was heated to reflux for 15 min. To the mixture was added 50% sodium
hydrogen carbonate (40 mL) and ethyl acetate (50 mL). The organic layer
was washed with sodium hydregen carbonate (sat, 20 mL) and brine (20
mL), and dried over magnesium sulfate. The solvent was removed in
vacuo to give an oil. The oil was purified by column chromatography (Silica
Gel, 1:1 ethyl acetate:methylene chloride} to give (3R)-3-[7-
(cyclopropylcarbonylamino)-1-oxoisoindolin-2-yl]-3-(3-ethoxy-4-
methoxyphenyl)-N,N-dimethylpropanamide as a white solid {0.35 g, 67%
yield); mp, 92-94° C; 'H NMR (CDCl3) ~ 0.82-0.89 (m, 2H, GH,), 1.05-
1.11 {m, 2H, CH;), 143 (t, J = 6.9 Hz, 3H, CH;), 1.64-1.70 (m, 1H, CH),
290 (s, 3H, CH,), 3.05 (dd, J = 5.5, 16 Hz, 1H, CHH), 3.10 (s, 3H, CH3),
3.52 (dd, J = 9.5, 15 Hz, 1H, CHH), 3.84 (s, 3H, CHa), 4.07 (q, J = 7 Hz,
2H, CH,), 4.26 (d, J = 17 Hz, 1H, CHH), 4.44 (d, J = 17 Hz, 1H, CHH), 5.60
(dd, J = 5.7, 9.4 Hz, 1H, NCH), 6.82 (d, J = 8.7 Hz, 1H, Ar), 6.93-6.99 (m,
2H, Ar), 7.39 {t, J = 7.9 Hz, 1H, Ar), 8.39 {d, J = 8.2 Hz, 1H, Ar), 10.59 (s,
1H, NH), '*C NMR (CDCl;) 8 8.04, 14.64, 16.03, 3546, 36.19, 37.31,
4872, 53.56, 55.85, 64.46, 11141, 11252, 116.56, 117.41, 117.82,
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119.13, 131.79, 132.84, 137.84, 141.54, 148.48, 149.04, 169.50, 169.58,
172.51; Anal Calcd for CzeHaiN3QOs + 0.5 H20O: C, 65.81; H, 6.80; N, 8.85;
H20, 1.90. Found: C, 65.83; H, 6.72; N, 8.72; Hx0O, 1.94.

EXAMPLE 61

4-methoxyphenyl)-N N-dimeth ylpropanamfde hydrogen chloride

Step 1. A solution of 3-[4-{2-chloroacetylamino)-1,3-dioxoisoindolin-2-
yl]-3-(3-ethoxy-4-methoxyphenyl)propanoic acid (1.0 g, 2.2 mmoi) and car-
bonyldiimidazole (367 mg, 2.26 mmol) in tetrahydrofuran (7 mL) was stirred
at room temperature for 1h. To the mixture was added dimethylamine in
tetrahydrofuran (1.3 mL, 2 N, 2.6 mmol) and the mixture was stirred for 2h.
Water (60 mL) and methylene chloride (50 mL) were then added to mixture.
The aqueous layer was separated and was exiracted with ethyl acetate (50
mL). The combined organic layers was washed with brine/hydrogen chlo-
ride 1N (1:1, 50 mL), and dried over magnesium sulfate. The solvent was
removed in vacuo to give 3-[4-(2-chloroacetylamino)-1,3-dioxeisoindolin-2-
yl]-3-(3-ethoxy-4-methoxyphenyl}-N,N-dimethylpropanamide as a yellow
solid (1.1 g, 100 % vyield), which was used in the next step without further
purification.

Step 2: To a stirred solution of 3-[4-(2-chloroacetylamino)-1,3-dioxois-
oindolin-2-yl]-3-(3-ethoxy-4-methoxyphenyl)}-N,N-dimethylpropanamide (1.1
g, 2.3 mmol) in acetonitrile (15 mL) was added dimethylamine in tetrahy-
drofuran (3.3 mL, 2 N, 6.6 mmol) at room temperature and kept for over-
night. The solvent was removed in vacuo to give a solid. The solid was
diluted with methylene chlaride (50 mL) and sodium hydrogen carbonate
(25 mL). The separated organic layer was dried over magnesium sulfate.
The solvent was removed in vacuo to give a solid. The solid was purified
with chromatography to give 3-{4-[2-(dimethylamino)acetylamino]-1,3-
dioxoisoindolin-2-yl}-3-(3-ethoxy-4-methoxyphenyi)-N,N-
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dimethylpropanamide as a white solid {640 mg, 57% yield). To a stirred
solution of 3-{4-[2-(dimethylamino)acetylamino]-1,3-dioxoisoindolin-2-yi}-3-
(3-ethoxy-4-methoxyphenyl)-N,N-dimethylpropanamide in ethyl acetate (4
mL) was added hydrogen chloride in ether (2 mL, 1N, 2 mmol) at room
temperature. The resulting suspension was filtered and washed ethyl ace-
tate to give 3-{4-[2-(dimethylamino)acetylamino]-1,3-dioxoisoindolin-2-yl}-3-
(3-ethoxy-4-methoxyphenyl)-N,N-dimethylpropanamide hydrogen chloride
as a white solid (580 mg, 84 % yield): mp, 92-840 C; 'H NMR (DMSO-d6)
81.30 (t, J= 6.9 Hz, 3H, CHa), 2.75 (s, 3H, CH,), 2.87 (s, 6H, 2CH,), 2.98
(s, 3H, CH,), 3.21 (dd, J.= 5.7, 16.6 Hz, 1H, CHH), 3.61 (dd, J= 9.3, 16.5
Hz, 1H, CHH), 3.72 (s, 3H, CHha), 3.98 (q, J = 6.9 Hz, 2H, CH,), 4.26 (s, 2H,
CH>), 5.62 (dd, J = 5.6, 9.1 Hz, 1H, NCH), 6.90-6.91 (m, 2H, Ar), 7.01 (s,
1H, Ar), 765 (d, J=7.2Hz, 1H, Ar), 7.85 (t, J = 7.7 Hz, 1H, Ar), 8.21(d, J =
8.2 Hz, 1H, Ar), 10.25 (brs, 1H, HCI), 10.56 (s, 1H, NH); '*C NMR (DMSO-
d6) 514.72, 26.37, 34.41, 34.81, 36.59, 43.34, 50.43, 55.52, 58.02, 63.78,
11.79, 112.38, 119.52, 127.79, 131.88, 131.94, 134,19, 135.79, 147.76,
148.47, 164.52, 167.25, 167.40, 169.16; Anal Calcd for CasH32N40Og + HCI
+ 0.48 H;0O: C, 57.65; H, 6.32; N, 10.34; Cl, 6.55; H,O, 1.60. Found: C,
57.70; H, 6.28; N, 10.28, CI, 6.81; H;0, 1.61.

EXAMPLE 62

(3R)-3-[7-{2-Chloroacetylamino)- 1-oxoisoindolin-2-yi]-3-{ 3-ethoxy-4-
methoxyphenyl)-N.N-dimethylpropanamide

A mixture of (3R)-3-[7-(2-chloroacetylamino)-1-oxoisoindolin-2-yl}-3-(3-

ethoxy-4-methoxyphenyl)-N,N-dimethylpropanamide (0.79 g, 1.7 mmol)
and dimethylamine in tetrahydrofuran (2.5 mL, 2N, 5.0 mmol) in acetonitrile
(15 mL) was stirred at room temperature cvernight. The solvent was re-
moved in vacuo to give an oil. The oil was dissolved in ethyl acetate (100
mL), washed with sodium hydrogen carbonate (2 X 20 mL, sat), brine (10
mL) and dried over magnesium suifate. The solvent was removed in vacuo

to give a solid. The solid was slurried in ether/hexanes (10 mL each) over-
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night to give a suspension. The suspension was filtered and the solid
washed with hexanes to give (3R)-3-[7-(2-chloroacetylamino)-1-
oxoisoindolin-2-yl}-3-(3-ethoxy-4-methoxyphenyl)-N,N-
dimethylpropanamide as a white solid (622 mg, 77% yield), mp, 116-1180
C: "H NMR {CDCl) 8 1.44 {t, J = 7 Hz, 3H, CHa), 2.43 (brs, 6H, 2CH,),
2.89 (s, 3H, CHa), 3.04 (dd, J = 6.1, 15.3 Hz, 1H, CHH), 3.12 (s. 3H, CH,),
313 (d, J = 16 Hz, 1H, CHH), 3.19 (d, J = 16 Hz, 1H, CHH), 3.44 (dd, J =
9.1, 15 Hz, 1H, CHH), 3.85 (s, 3H, CHs), 4.07 (q, /= 7 Hz, 2H, CHy), 4.17
(d, J=17 Hz, 1H, CHH), 4.43 (d, J= 17 Hz, 1h, CHH), 5.67 (dd, J=6.2, 9
Hz, 1H, NCH), 6.82 (d, J= 8.4 Hz, 1H, Ar), 6.91-7.02 (m, 3H, Ar), 743 {t, J
= 7.9 Hz, 1H, Ar), 8.52 (d, J = 8.3 Hz, 1H, Ar), 11.38 (s, 1H, NH), '>*C NMR
{CDCI3) § 14.65, 35.41, 36.34, 37.41, 4592, 48.27, 53.03, 55.85, 64.086,
64.38, 111.26, 112.66, 117.05, 117.76, 118.82, 119.10, 131.79, 132.59,
137.00, 141.76, 148.44, 148,94, 168.90, 169.66, 170.03 ; Anal Calcd for
CaeH3aNaOs: C, 64.71; H, 7.10; N, 11.61. Found: C, 64.37; H, 6.96; N,
11.53.

EXAMPLE 63

oxy-4—methoxyphenyl) N, N- drmethylpropanam:de hydroqen chloride

A mixture of (3R}-3-[4-{2-chloroacetylamino)-1,3-dioxoisoindolin-2-yl}-3-
(3-ethoxy-4-methoxyphenyl)-N,N-dimethylpropanamide (8.10 g, 16.6 mmol)
and dimethylamine in tetrahydrofuran (27 mL, 2N, 54 mmol) in acetonitrile
{150 mL) was stirred at room temperature overnight. The solvent was re-
moved in vacuo to give an oil. The oil was dissolved in ethyl acetate (150
mlL), washed with sodium hydrogen carbonate (2 X 50 mL, sat), brine (50
mL), and dried over magnesium sulfate. The solvent was removed in
vacuo to give a solid. The solid was purified by column chromatography
(Silica Gel, 1.5% methanol in methylene chloride) to give (3R)-3-{4-[2-
(dimethylamino)acetylamino]-1,3-dioxcisoindolin-2-yl}-3-(3-ethoxy-4-
methoxyphenyl)—N,N-dimethylpropana'mide as a white solid (6.3 g, 76%
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vield). To the solid in ethyl acetate (40 mL) was added hydrogen chioride
in ether (20 mL, 1N). The suspension was filtered and washed with ether
to give (3R)-3-{4-[2-(dimethylamino)acetylamino]-1,3-dioxoisoindolin-2-yl}-
3-(3-ethoxy-4-methoxyphenyl)-N,N-dimethylpropanamide hydrogen chlo-
ride as a yellow solid (6.4 g, 72% yield); mp, 122-124° C; 'H NMR
(DMSO-d6) 3 1.33 (t, J = 7 Hz, 3H, CH3), 2.75 (s, 3H, CHa), 2.89 (s, 6H,
2CHs5), 2.98 (s, 3H, CH3), 3.22 (dd, J = 5.4, 16.5 Hz, 1H, CHH), 3.60 (dd, J
= 9.2, 16.5 Hz, 1H, CHH), 3.71 (s, 3H, CH,), 3.97 (q, 4 = 7 Hz, 2H, CH>),
4.30 (s, 2H, CH.), 5.62 (dd, J = 5.6, 8.7 Hz, 1H, NCH), 6.86-6.93 (m, 2H,
Ar), 7.00 (s, 1H, Ar), 7.65 (t, J = 7.1 Hz, 1H, Ar), 7.84 (t, J = 7.5 Hz, 1H, Ar),
817 (d, J = 7.9 Hz, 1H, Ar), 10.49 (s, 1H, CIH), 10.64 (s, 1H, NH); "°C
NMR (DMSO-d6) & 14.72, 34.41, 34.81, 36.59, 43.21, 50.43, 55.53, 57.77,
63.78, 111.79, 112.38, 119.32, 119.45, 119.58, 127.97, 131.90, 131.95,
134.12, 135.77, 147.76, 148.47, 164.28, 167.24, 167.33, 169.15; Anal
Caled for CeHaoN4Os + HCI + 1.1 HO: C, 56.49; H, 6.42; N, 10.13; CI,
6.41; H0, 3.58. Found: C, 56.33; H, 6.61; N, 9.95; H;0, 3.51.

EXAMPLE 64

1)-3-(3-ethoxy-4-methoxyphenyl}-N_N-
dimethyipropanamide

A  mixture of 3-(1,3-dioxo-4-pyrrolylisoindolin-2-yl)-3-(3-ethoxy-4-
methoxyphenyl)propancic acid (1.29 g, 2.97 mmol), and carbonyldiimida-
zole (481 mg, 2.97 mmaol) in tetrahydrofuran (13 mL) was stirred at room
temperature for 2h. To the mixture was added dimethylamine in tetrahy-
drofuran (1.7 mit, 2N, 3.4 mmol) and the mixture stirred for an additional
2h. Water {70 mL) and methylene chloride (50 mL) was added to the mix-
ture. The organic layer was separated, washed with brine (20 mL), and
dried over magnesium sulfate. The solvent was removed in vacuo to give a
brown solid. This solid was purified by column chromatography (silica gel,
1:5 ethyl acetate:methylene chioride + 0.1% MeOH) to give 3-(1,3-dioxo-4-
pyrrolylisoindolin-2-yl)-3-(3-ethoxy-4-methoxyphenyl)-N,N-
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dimethylpropanamide as a yellow solid (750 mg, 55% yield). mp, 105-107°
C; "H NMR (CDCls) 8 1.43 (t, J = 7 Hz, 3H, CH,), 2.88 (s, 3H, CHa), 3.00
(s, 3H, 2CHs), 3.04 (dd, J = 4.9, 16 Hz, 1H, CHH), 3.82 (s, 3H, CH3), 3.91
(dd, J=10.2, 16.6 Hz, 1H, CHH), 4.09 (q, J = 7 Hz, 2H, CH,), 5.82 (dd, J =
4.9, 10.2 Hz, 1H, NCH), 6.35 (t, J = 2 Hz, 2H, Ar),6.77-6.81 {m, 1H, Ar),
7.11-7.15 (m, 4H, Ar), 7.52-7.56 (m, 1H, Ar), 7.63-7.71 (m, 2H, Ar); C
NMR (CDCls) 5 14.65, 34,71, 35.34, 37.02, 51.52, 55.83, 64.32, 110.48,
111.22, 112.76, 120.24, 120.66, 121.35, 122.02, 129.75, 132.00, 134.06,
134.94, 138.23, 148.15, 148,93, 166.19, 167.34, 169.58; Anal Calcd for
CasHa7N3Os + 0.15 Hz0: C, 67.30; H, 5.99; N, 8.85. Found: C, 67.16; H,
5.88; N, 8.92.

EXAMPLE 65

2-[1-(3-Ethoxy-4-methoxyphenyl)-2-(methyisulfonyl)ethyl]-4-(imidazolyi-
methvyllisoindoline-1,3-dione

A  mixture of 4-(aminomethyl)-2-[1-(3-ethoxy-4-methoxyphenyl)-2-
methylsulfonyllisoindoline-1,3-dione {1.38 g, 3.20 mmol}, glyoxal {(40%,
0.46 g, 3.20 mmol) and formaldehyde (37%, 0.26 g, 3.20 mmol} in dilute
H3PQ4 (20 mL, pH=2) was heated to 80-90° C. Ammonium chloride (0.17
g) was added to the mixture and the mixture was maintained at 80-90° C
for 2 hours. The mixture was cooled to 15° C and basified to pH 8 with
KoCO3. The mixture was extracted with methylene chloride and the me-
thylene chioride solution was washed with water (30 mL), brine (30 mL)
and dried. The solvent was removed and the residue was purified by
chromatography (silica gel, methylene chloride: methanol 97:3) to give 2-[1-
(3-ethoxy-4-methoxyphenyl)-2-(methy!sulfonyl)ethyl]-4-
{imidazolylmethyl)isoindoline-1,3-dione (0.5 g, 32%) as a white solid. To a
solution of the solid in ethyl acetate (5 mL) was added hydrogen chloride in
ether (2 mL, 1N). The resulting suspension was filtered and washed with
ether to give 2-[1-{3-ethoxy-4-methoxyphenyl)-2-(methylsulfonyl)ethyl}-4-
(imidazolylmethyl)isoindoline-1,3-dione hydrochloride{(0.26 g) as a white
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solid: mp 126-128° C; "H NMR (DMSO-dg) 5 9.19 (s, 1H), 7.93-7.83 (m,
2H), 7.72 (s, 1H), 758 (d, J= 7.2 Hz, 1H), 711 (d, J= 1.2 Hz, 1H), 7.01-
6.92 (m, 2H), 5.89 (s, 2H), 5.83-5.77 (dd, J = 4.5, 10.1 Hz, 1H), 4.40-4.30
(dd, J = 10.4, 14.3 Hz, 1H), 4.21-4.14 (dd, J = 4.7, 14.4 Hz, 1H), 4.03 (q, J
= 6.9 Hz, 2H), 3.73 (s, 3H), 3.00 (s, 3H), 1.32 (t, J = 6.9 Hz, 3H); *C NMR
(DMSO-dg) & 167.57, 166.97, 148.94, 147.86, 136.21, 135.41, 134.21,
133.46, 131.76, 129.37, 127.88, 123.59, 122.20, 120.56, 119.86, 112.43,
111.72, 63.82, 55.51, 52.98, 47.53, 47.03, 41.12, 14.67; Anal. Calcd. for
C24H26N306SCI + 0.53 H,0 : C, 54.44; H, 5.15; N, 7.93; S, 6.06; Cl, 6.69.
Found : C, 54.58; H, 5.11; N, 7.66; S, 6.23; Cl, 6.71.

EXAMPLE 66

N-({2-[1-(3-Ethoxy-4-methoxyphenvl)-2-(methyisulfonyl)ethyi]- 1,3-dioxoiso-
indolin-4-yll)methyi)acetarmide

A stirred mixture of 4-{aminomethyl)-2-[1-(3-ethoxy-4-methoxyphenyl)-
2-(methyisulfonyl)ethyllisoindoline-1,3-dione (0.92 g, 2.13 mmol) and acetic
anhydride (10 mL) was heated at reflux for 40 min and then cooled to room
temperature. Excess acetic anhydride was removed in vacuo. The residue
was dissolved in ethyl acetate (50 mL) and washed with 2N hydrogen chlo-
ride (20 mL), water (20 mL}, brine (20 mL), and dried over magnesium sul-
fate. The solvent was removed in vacuo and the residue was purified by
chromatography (silica gel, methylene chloride : ethyl acetate 75:25) to
give N-{{2-[1-{3-ethoxy-4-methoxyphenyl)-2-(methylsulfonyl}ethyf]-1,3-
dioxoisoindolin-4-yl}methyl)acetamide {0.56 g, 55%) as a white solid: mp
84-86° C; 'H NMR (CDCla) & 7.74-7.62 (m, 3H), 7.13-7.09 (m, 2H), 6.85-
6.82 (m, 1H), 6.74-6.69 {m, 1H), 5.92-5.86 (dd, J = 4.5, 10.1 Hz, 1H), 4.73
(d, J = 6.3 Hz, 2H), 4.59-4.49 (dd, /= 10.5, 14.2 Hz, 1H), 4.12(q, J= 6.8
Hz, 2H), 3.84 (s, 3H), 3.81-3.74 {m, 1H), 2.84 (s, 3H), 1.96 (s, 3H), 1.46 (t,
J = 6.9 Hz, 3H):. C NMR (CDCl3) & 170.15, 168.58, 167.77, 149.64,
148.54, 138.05, 135.38, 134.39, 132.07, 129.32, 128.21, 122.73, 120.40,
112.41, 111.37, 64.45, 5588, 54,61, 48.65, 41.55, 39.42, 23.08, 14.62;
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Anal. Caled. for Ca3HsN20:S : C, 58.22; H, 5.52; N, 5.90; S, 6.76. Found :
C,57.87;, H, 552; N, 5.65; S, 6.66.

EXAMPLE 67

dioxoisoindolin-4-yl}methyl)acetamide

Triethylamine (0.52 g, 5.11 mmol) was added to a stirred suspension of
4-(aminomethyl)-2-[1-(3-ethoxy-4-methoxyphenyl}-2-(methylsulfonyl)ethyi]-
isoindoline-1,3-dione hydrochloride(1.0 g, 2.13 mmol). The clear solution
was cooled in an ice bath to 5° C. Chloroacetyl chloride (0.30 g, 2.56
mmol) was added keeping the temperature between 5-9° C. The mixture
was stirred at 5° C for 30 min and then warmed to room temperature for 2
hours. The mixture was washed with water {2x30 mL), brine (30 mL) and
dried over magnesium sulfate. The solvent was removed in vacuo and the
residue was purified by chromatography (silica gel, methylene chloride :
ethyl acetate 7:3) to give 2-chloro-N-({2-[1-(3-ethoxy-4-methoxyphenyl)-2-
{methylsulfonyl)ethyi}-1,3-dioxoisoindolin-4-yl}methyl)acetamide (1.0 g,
92%): 'H NMR (CDCl3) & 7.84-7.65 (m, 4H), 7.14-7.12 (m, 2H), 6.86 (d, J =
8.9 Hz, 1H), 5.94-5.88 (dd, J = 4.6, 10.3 Hz, 1H), 479 (d, J = 6.5 Hz, 2H),
4.61-4.51 (dd, J = 104, 144 Hz, 1H), 410 (q, J = 7.2 Hz, 2H), 4.02 (s,
2H}, 3.85 (s, 3H), 3.80-3.72 {dd, J = 4.6, 14.4 Hz, 1H), 2.86 (s, 3H), 1.47 {t,
J= 7.0 Hz, 3H).

EXAMPLE 68

2-(Dimethylamino)-N-({2-[1-{3-ethoxy-4-methoxyphenyl)-2-fmethylsulfon-
yviethvi]-1, 3-dioxoisoindolin-4-yl}methyllacetamide hydrochloride

Dimethylamine/methanol (2.0 M, 2.95 mL) was added to a stirred solu-
tion of 2-chloro-N-{{2-[1-(3-ethoxy-4-methoxyphenyl)-2-
(methylsulfonyl)ethyl}-1,3-dioxoisoindolin-4-yl}methyl)acetarnide (1.0 g,
1.96 mmol) in tetrahydrofuran and the mixture was stirred at room tempera-
ture for 24 hours. The tetrahydrofuran was removed in vacuo and the resi-

due was dissolved in methylene chloride (60 mL). The methylene chloride

-76-




WO 01/34606 PCT/USO0/30770

10

15

20

25

30

solution was washed with water (30 mL), brine (30 mL) and dried over
magnesium suifate. The solvent was removed in vacuo and the residue
was purified by chromatography (silica gel, methylene chicride : methanol
97.5:2.5) to give 2-(dimethylamino)-N-({2-[1-(3-ethoxy-4-methoxyphenyl)-2-
(methylsulfonyl)ethyl]-1,3-dioxcisoindolin-4-yljmethyllacetamide (086 g,
59%). To as stirred solution of the amine in ethyl acetate (10 mL) was
added 1N hydrogen chloride in ether (4 mL). The resulting suspension was
filtered and washed with ether to give 2-(dimethylamino)-N-{({2-[1-(3-ethoxy-
4-methoxyphenyl!)-2-(methyisulfonyl)ethyl]1,3-dioxoisoindolin-4-
ylimethyl)acetamide hydrochloride{0.55 g} as a white solid : mp 103-105°
C: '"H NMR (DMSO-dg) 6 10.08 (s, 1H), 9.37 {m, 1H), 7.83-7.73 {m, 3H),
7.10 (s, 1H), 6.97-6.92 (m, 2H), 5.82-5.76 (dd, J = 4.1, 10.2 Hz, 1H), 4.81
(d, J= 5.6 Hz, 2H), 4.38-4.32 (dd, J = 10.3, 14.1 Hz, 1H), 4.19-4.12 (dd, J
= 4.4, 144 Hz, 1H), 4.05-3.08 {m, 4H), 3.73 (s, 3HO, 3.02 (s, 3H), 2.82 (s,
6HO, 1.32 (t, J = 6.9 Hz, 3H); 3C NMR (DMSO-ds) &5 167.60, 167.20,
164.79, 148.88, 147.85, 137.84, 134.69, 133.36, 131.51, 129.59, 127.09,
122.14, 119.79, 112.41, 111.76, 63.84, 57.17, 55.49, 52.98, 47.29, 43.13,
41.09, 37.82, 14.67; Anal. Calcd. for CasH32N30;8Cl + 0.56 H.0O : C, 53.23;
H, 5.92; N, 7.45, S, 5.68; Cl, 6.28. Found : C, 53.22; H, 5.87; N, 7.37, §,
5.64; Cl, 6.52.

EXAMPLE 69

sulfonvl)ethyllisoindoline-1,3-dione

Methanesulfonyl chiloride (0.3 g, 2.62 mmol) was added to a stirred sus-
pension of 4-amino-2-[1-(3-ethoxy-4-methoxyphenyl)-2-(methylsulfonyl)-
ethyl]isoindoline-1,3-dione (0.55 g, 1.31 mmol) and triethylamine (0.4 g,
3.93 mmol) in methylene chloride (60 mL) and the resulting mixture stirred
for 24 hours. The mixture was then washed with sat. Sodium bicarbonate
(25 mL), 1N hydrogen chloride (25 mL), H2O (25 mL), brine (25 mL) and

dried over magnesium suifate. The solvent was removed in vacuo. The
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residue was slurried in methanol : tetrahydrofuran (2:1) to give after isola-
tion by filtration 4-[bis{(methylsulfonyl)amino]-2-[1-(3-ethoxy-4-
methoxyphenyl)-2-{methylsulfonyl)ethyllisoindoline-1,3-dione (0.53 g, 70%)
as a white solid : mp 277-279 ° C; 'H NMR (DMSO-ds) & 8.05-7.95 (m,
3H), 7.11-6.92 (m, 3H), 5.78-5.74 (dd, J = 5.5, 9.1 Hz, 1H), 4.31-422 (m,
2H), 3.99 (q, J = 6.9 Mz, 2H), 3.73 (s, 3H), 3.55 (s, 6H), 2.95 (s, 3H), 1.31
(t, J = 7.0 Hz, 3H); >C NMR (DMSO-dg) 5 166.11, 165.35, 148.96, 147.88,
138.63, 136.05, 132.60, 129.64, 129.31, 129.27, 125.26, 119.89, 112.33,
111.76, 63.73, 55.46, 53.38, 47.92, 4350, 43.44, 41.15, 14.61; Anal.
Calcd. for CoaH2eN2010S3: C, 45.95; H, 4.56;, N, 4.87; S, 16.74. Found: C,
4590, H, 4.40; N, 4.75; S, 16.55,

EXAMPLE 70
2-{1-{3-Ethoxy-4-methoxyphenyl)-2-{methylsulfonyl)ethyll-4-[(rnethyisuifon-

yllaminolisoindoline-1,3-dione

A mixture of 4-[bis{methylisulfonyl)aming]-2-{1-(3-ethoxy-4-
methoxyphenyl)-2-{methylsulfonyl)ethyllisoindoline-1,3-dione {0.8 g, 1.39
mmol) and 2N NaOH (1.59 mL, 3.18 mmol} in CHiCN (120 mL) was stirred
at room temperature for 8 hours. The mixture was neutralized with 6N hy-
drogen chloride (0.6 mL) and then concentrated. The residue was dis-
solved in methylene chloride {90 mL), washed with water (30 mL), brine (30
mL) and dried over magnesium sulfate. The solvent was removed in vacuo
and the resulting solid was slurried in ethanol {50 mL) to give after isolation
by filtration 2-[1-(3-ethoxy-4-methoxyphenyl}-2-(methylsulfonyl)ethyl]-4-
[(methylsulfonyl)aminoliscindoline-1,3-dicne (0.6 g, 86%) as a white solid :
mp 191-193 ° C; 'H NMR (DMSO-ds) 5 9.31 (s, 1H), 7.85-7.74 (m, 2H),
761 (d, J = 6.6 Hz, 1H), 7.08 (s, 1H), 7.00-6.91 (m, 2H), 5.80-5.74 (m,
1H), 4.38-4.28 (dd, J = 105, 14.3 Hz, 1H), 4.19-4.11 (dd, J = 4.5, 14.3 Hz,
1H), 4.03 (q, J = 6.9 Hz, 2H), 3.73 (s, 3H), 3.27 (s, 3H), 3.00 (s, 3HO, 1.32
(t, J = 6.9 Hz, 3H); '*C NMR (DMSO-ds) 5 167.43, 166.71, 148.92, 147.87,
136.26, 135.73, 131.91, 129.40, 125.01, 119.79, 118.39, 117.59, 112.41,
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111.76, 63.83, 55.48, 53.00, 47.35, 41.06, 40.63, 14.64; Anal. Calcd. for
C21H24N206S3 + 0.05 didulfonamide: C, 50.56; H, 4.86; N, 5.60; S, 13.12.
Found: C, 50.25; H, 4.81; N, 5.60; S, 13.12.

EXAMPLE 71

-4-methoxyphenyl)-3-hydroxypentyl]- 1.3-dioxoisoindolin-

4-y} acetamide

A stirred mixture of 5-amino-5-(3-ethoxy-4-methoxyphenyl)pentan-3-ol
hydrochloride(1.15 g, 3.97 mmol), 3-acetamidophthalic anhydride (0.82 g,
3.97 mmoal) and triethylamine (0.4 g, 3.97 mmol) in DMF (20 mL) was
heated at 80-90° C for 6 hours. The mixture was then concentrated in
vacuo. The residue was dissolved in ethyl acetate (80 mL), washed with
water (30 mL), brine (30 mL) and dried over magnesium sulfate. The sol-
vent was removed in vacuo and the residue was purified by chromatogra-
phy (Silica gel, methylene chloride : ethyl acetate 8:2) to give N-{2-[1-(3-
ethoxy-4-methoxyphenyl)-3-hydroxypentyl]-1,3-dioxoisoindolin-4-
yllacetamide (1.35 g, 77%) ;: 'H NMR (CDCla) 6 9.52 (s, 1H), 8.71 (d, J =
84 Hz, 1H), 7.63 (t, /= 7.6 Hz, 1H), 748 (d, J = 7.3 Hz, 1H), 7.09-7.07
{m, 2H), 6.83-6.80 (m, 1H), 6.61-555 (J = 3.9, 118 Hz, 1H), 411 (q, J =
6.9 Hz, 2H), 3.84 (s, 3H), 3.47 (m, 1H), 2.97-2.86 {m, 1H), 2.25 (s, 3H),
2.06-1.95 (m, 1H), 1.78 (b, 1H), 1.62-1.562 (m, 2H), 1.45 (t, J = 7.0 Hz, 3H),
095 (t, J = 7.3 Hz, 3H);, ®C NMR (CDCl3) & 170.39, 169.23, 168.11,
148.94, 148.14, 137.32, 135.83, 131.81, 131.19, 124.72, 120.30, 117.94,
115.31, 112.87, 111.09, 70.01, 64.36, 55.86, 51.29, 37.92, 30.46, 24.92,
14.73, 9.90.

EXAMPLE 72

N-{2-[1-{3-Ethoxy-4-methoxyphenyl)-3-oxopentyl]1,3-dioxoiscindolin-4-yi)
acelamide

A mixture of N-{2-[1-(3-ethoxy-4-methoxyphenyl)-3-hydroxypentyl]-1,3-
dioxoisoindolin-4-yl}acetamide (1.35 g, 3.06 mmol), pyridinium chlorochro-
mate (1.32 g, 6.12 mmol) and celite (0.6 g) in methylene chloride (35 mL)
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was stirred for 5 hours. The mixture was filtered through celite and the fil-
trate was washed with water (30 mL), brine (30 mL) and dried over magne-
sium sulfate. Solvent was removed in vacuo and the residue was purified
by chromatography (Silica gel, methylene chloride : ethyl acetate 9:1) to
give N-{2-[1-{3-ethoxy-4-methoxyphenyl)-3-oxopentyl]-1,3-dioxoiscindolin-
4-yl}acetamide (1.08 g, 81%) as a white solid : mp 137-139° C; 'H NMR
(CDCI3) 6 9.53 (s, 1H), 8.71 (d, J = 8.4 Hz, 1H), 762 (t, J= 7.6 Hz, 1H),
745 (d, J= 7.3 Hz, 1H), 7.07-7.04 {m, 2H), 6.83 (d, /= 8.8 Hz, 1H), 5.76-
570(dd, J= 52,10.1 Hz, 1H),4.12 (q, J= 6.9 Hz, 2H), 4.02-3.90 (dd, J =
10.1, 17.9 Hz, 1H), 3.83 (s, 3H), 3.26-3.17 (dd, J= 5.2, 17.9 Hz, 1H), 2.49
(q, J= 7.3Hz, 2H), 2.26 (s, 3H), 146 (t, J= 6.9 Hz, 3H), 1.02(t, J= 7.3
Hz, 3H); *C NMR (CDCl;) & 208.03, 170.02, 169.15, 167.86, 149.12,
148.33, 137.34, 135.76, 131.39, 131.22, 124.64, 120.00, 117.87, 115.29,
112.50, 111.27, 64.38, 55.89, 48.94, 43.51, 36.10, 24.92, 14.71, 7.52; Anal.
Calcd. for C24H5N206: C, 65.74; H, 5.98; N, 6.39. Found: C, 65.74; H, 6.34;
N, 6.38.

EXAMPLE 73

2-f{ 1R)-1-(3-Ethoxy-4-methoxyphenyl)-3-hydroxybutyl]-4-(pyrrolyl-
methyllisoindoline-1,3-dicne

A stirred mixture of (4R)-amino-4-(3-ethoxy-4-methoxyohenyl)butan-2-ol
hydrochloride(1.14 g, 4.14 mmol}, 3-(pyrrolyimethyl)phthalic anhydride
{0.94 g, 4.14 mmol) and triethylamine (0.42 g, 4.14 mmol) in DMF (25 mL)
was heated at 80-90° C for 17 hours. The mixture was concentrated in
vacuo, the residue was dissolved in ethyl acetate (80 mL}), washed with wa-
ter (30 mL), brine (30 mL) and dried over magnesium sulfate. The solvent
was removed in vacuo and the residue was purified by chromatography
(Silica gel, methylene chloride:ethyl acetate 9:1) to give 2-[(1R}1-(3-
ethoxy-4-methoxyphenyl}-3-hydroxybutyl]-4-(pyrrolyimethyl)isoindoline-1,3-
dione (1.27 g, 68%) : '"H NMR (CDCl3) 5 7.68 (d, J= 7.3 Hz, 1H), 7.55 (t, J
= 7.7 Hz, 1H), 7.12-7.08 (m, 2H), 6.95 (d, J= 7.9 Hz, 1H), 6.83 (d, J= 8.0
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J = 7.1 Hz, 2H), 3.84 (s, 3H), 3.78 (m, 1H), 2.94-2.83 (m, 1H), 2.16-2.08
(m, 1H), 1.76 (s, 1H), 1.46 (t, J = 6.9 Hz, 3H), 1.28 (d. J = 6.2 Hz, 3H); "°C
NMR (CDCl;) & 168.86, 168.35, 148.94, 148.11, 138.35, 134.51, 132.43,
132.01, 131.77, 127.04, 122.37, 121.44, 120.55, 113.00, 111.09, 109.11,
64.98, 64.35, 55.87, 51.43, 48.52, 40.03, 23.68, 14.73.

EXAMPLE 74
2-f(1R)-1-(3-Ethoxy-4-methoxyphenyl)-3-oxobutyl]-4-(pyrrolyl-

methylliscindoline-1,3-dione

A mixture of 2-[{1R)-1-(3-ethoxy-4-methoxyphenyl)-3-hydroxybutyl]-4-
(pyrrolylmethyl)isoindoline-1,3-dione (1.26 g, 2.81 mmol), pyridinium
chlorochromate (1.21 g, 5.62 mmol), and celite (0.6 g) in methylene chlo-
ride (35 mL) was stired at room temperature for 4 hours. The mixture was
filtered through celite and the filtrate was washed with water (30 mL), brine
{30 mL). The organic layer of the filtrate was dried over magnesium sulfate.
The solvent was removed in vacuo and the residue was purified by chro-
matography (Silica gel, Hexane:ethyl acetate 6:4) to give 2-[{(1R}-1-(3-
ethoxy-4-methoxyphenyl}-3-oxobutyl]-4-(pyrrolylmethyl}isoindoline-1,3-
dione (0.83 g, 66%) as a white solid : mp 143-145° C; 'H NMR (CDCl3) &
766 (d, J= 7.3 Hz, 1H), 753 (t, J= 7.7 Hz, 1H), 7.10-7.06 (m, 2H), 6.93
{d, J= 7.7 Hz, 1H), 6.82 (d, J = 8.0 Hz, 1H), 6.73-6.71 (m, 2H), 6.22-6.21
{m, 2H), 5.78-5.72 (dd, J = 5.4, 9.8 Hz, 1H), 3.32-3.23 (dd, J = 54, 18.0
Hz, 1H), 2.18 (s, 3H), 1.46 {t, /= 6.9 Hz, 3H); *C NMR (CDCl;) 5 205.31,
168.63, 167.83, 149.11, 148.33, 138.31, 134.43, 132.37, 132.04, 131.55,
127.05, 122.34, 121.486, 120.14, 112.59, 111.29, 109.08, ©64.39, 5591,
50.01, 48.53, 44.88, 30.17, 14.72; Anal. Calcd. for ngHzeNzos; C, 69.94,
H, 5.87; N, 6.27. Found: C, 70.01; H, 6.01; N.6.08.
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EXAMPLE 75

N-{2-[1-{3-Cyclopentyloxy-4-methoxyphenyl)-3-hydroxybutyl]-1,3-dioxois-
oindolin-4-yl}acetamide

A stirred mixture of 4-amino-4-(3-cyclopentyloxy-4-
methoxyphenyl)butan-2-al  hydrochloride{1.20 g, 3.80 mmol), 3-
acetamidophthalic anhydride (0.78 g, 3.80 mmol} and triethylamine (0.38 g,
3.80 mmol} in DMF {15 mL)} was heated at 80-90° C for 7 hours. The mix-
ture was allowed to cool to room temperature and poured into water (80
mL). The resulting mixture was extracted with EtOAC (3x30 mL). The
combined ethy| acetate extracts were washed with water (30 mL), brine {30
mL} and dried over magnesium sulfate. The solvent was removed in vacuo
and the residue was purified by chromatography (Silica gel, methylene
chloride : EtOAC 8:2) to give N-{2-1—(3—cy6lopentyloxy—4-methoxyphenyi)~3-
hydroxybutyl}-1,3-dioxoisoindolin-4-yljacetamide (1.3 g, 73%) as a white
solid : "H NMR (CDCI3) 8 9.53 (s, 1H), 8.71 (d, J= 8.4 Hz, 1H), 7.63 (t, J =
7.7 Mz, 1H), 748 (d, J = 7.3 Hz, 1H), 7.08-7.03 (m, 2H), 6.82 (d, /= 8.2
Hz, 1H), 5.57-5.51 (dd, J = 4.2, 11.6 Hz, 1H), 4.78 (m, 1H), 3.81 (s, 3H),
3.77-3.74 (m, 1H), 2.91-2.81 (m, 1H), 2.25 (s, 3H), 2.13-1.60 {m, 10H),
129 (d, J = 6.1 Hz, 3H); 3C NMR (CDCl3) 5 170.38, 169.21, 168.06,
149.70, 147.50, 137.33, 135.84, 131.54, 131.20, 124.71, 120.28, 117.93,
1156.31. 115.07, 111.55, 80.45, 64.89, 5597, 51.35, 39.92, 32,73, 24.91,
24.04, 23.76, 21.02,

EXAMPLE 76

N-{2-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-3-oxobutyi]-1,3-
dioxoisoindolin-4-yllacetamide

A mixture of N-{2-[1-(3-cyciopentyioxy-4-methoxyphenyl}-3-

hydroxybutyl]-1,3-dioxoisoindolin-4-yl}acetamide  (1.28g, 2.74 mmal),
pyridinium chlorochromate {1.18 g, 5.48 mmol) and celite (0.6 g) in methyl-
ene chloride (35 mL) was stirred at roorn temperature for 5 hours. The mix-

ture was filtered through celite and the filtrate was washed with water (30
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mL), brine (30 mL) and dried over magnesium suifate. The solvent was
removed in vacuo and the residue was purified by chromatography (Silica
gel, methylene chloride : ethyl acetate 9:1) to give N-{2-[1-(3-
cyclopentyloxy-4-methoxyphenyt)-3-oxobutyl]-1,3-dioxoisoindolin-4-
yl}acetamide (1.09 g, 85%) as a white solide : mp 145-147° C; 'H NMR
(CDCl3} 8 9.53 (s, 1H), 8.70 (d, J = 8.4 Hz, 1H), 762 {t, J = 7.6 Hz, 1H),
746 (d, J= 7.3 Hz, 1H), 7.07-7.01 (m, 2H), 6.81 (d, J = 8.2 Hz, 1H), 5.73-
5.67 (dd, J = 5.1, 9.8 Hz, 1H), 4.77 (m, 1H), 4.04-3.93 (dd. J = 10.0, 18.1
Hz, 1H), 3.80 (s, 3H), 3.28-3.19 (dd, / = 5.1, 18.0 Hz, 1H), 2.26 (s, 3H),
2.18 (s, 3H), 1.97-161 (m, 8H} *C NMR (CDCl) § 205.22, 170.03,
169.15, 167.82, 149.83, 147.70, 137.33, 135.77, 131.23, 124.63, 119.88,
117.87, 115.28, 114.57, 111.72, 80.46, 55.99, 49.94, 44 .82, 32.75, 30.14,
24.92, 24.05; Anal. Calcd. for CpeH2sN20g; C, 67.23; H, 6.08;, N, 6.03.
Found: C, 66.96; H, 6.06; N, 5.89.

EXAMPLE 77

2-[1-{3-Cyclopentyloxy-4-methox ;/%hen vi}-3-oxobutyl]-4-pyrrolviisoindoline-
-dione

A mixture of 2-[1-{3-cyclopentyloxy-4-methoxyphenyl})-3-oxobutyl]-4-
aminoisoindoline-1, 3-dione {0.41 a, 0.97 mmol), 2,5-
dimethoxytetrahydrofuran (0.14 g. 1.07 mmol) and acetic acid (2 mL) in
1.2-dichloroethane (10 mL} was refluxed for 1 hour. The mixture was di-
luted with methylene chioride (25 mL) and washed with water (2 x 20 mL),
brine (20 mL) and dried. Solvent was removed and the residue was puri-
fied by chromatography (Silica gel, Hexane : ethyl acetate 6:4) to give 2-[1-
(3-cyclopentyloxy-4-methoxyphenyl)-3-oxobutyl]-4-pyrrolylisoindoline-1,3-
dione (0.41 g, 91%) as a white solid : mp 142-144° C; 'H NMR (CDCl,) 5
7.72-7.56 (m, 3H), 7.14-7.04 (m, 4H), 6.79 {d, J = 8.2 Hz, 1H), 6.38 (m,
2H), 5.77-5.71 (dd, J = 5.4, 9.8 Hz, 1H), 4.77 (m, 1H), 4.05-3.94 (dd, J =
9.9, 18.9 Hz, 1H), 3.79 (s, 3H), 3.30-3.21 (dd, J = 54, 18.0 Hz, 1H), 2.16
(s, 3H), 1.98-1.60 (m, 8H); 3C NMR (CDCl3) 5 205.31, 167.21, 166.14,
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149.75, 147.61, 138.35, 135.09, 133.98, 131.34, 129.91, 126.04, 121.31,

120.74, 120.20, 114.72, 111.68, 110.61, 80.38, 65.97, 50.18, 44.72, 32.74,
30.12, 24.03; Anal. Calcd. for CosH2aN2Os; C, 71.17; H, 597, N, 593.
Found: C, 71.09; H, 6.09; N, 5.80.

EXAMPLE 78

2-[1-(3,4-Dimethoxyphenyl)-3-oxobutyi]-4-
Jbis(methylsulfonyllaminolisoindoline-1,3-dione

A mixture of 2-[1-(3 4-dimethoxyphenyl}-3-oxobutyi]-4-aminoisoindoline-
1,3-dione (1.02 g, 2.77 mmol) and triethylamine (1.40 g, 13.85 mmol) in
methylene chloride (40 mL) was cooled to § ©° C. Methanesulfonyl chloride
{1.27 g, 11.08 mmot) was added at 5-8 ° C and the resulting mixture was
stirred at room temperature for 2 hours. The mixture was washed with sat.
Sodium bicarbonate (20 mL}), 1N hydrogen chloride (20 mL), water (30 mL),
brine (30 mL) and dried over magnesium sulfate. The solvent was re-
moved in vacuo and the residue was purified by chromatography (Silica
gel, methylene chloride : ethyl acetate 9:1) to give 2-[1-(3,4-
dimethoxyphenyl}-3-oxobutyl}-4-[bis(methylsulfonyl)amino]isoindoline-1,3-
dione (1.18 g, 81%) as a white solid : mp 194-196° C; 'H NMR {DMSO-dg)
5 8.02-7.93 (m, 3H), 6.99-6.90 (m, 3H), 5.65 {t, J = 6.7 Hz, 1H), 3.75-3.65
(m, 1H), 3.71 (s, 6H), 3.56 (s, 6H), 3.53-3.46 (m, 1H), 2.11 (s, 3H); "°C
NMR (DMSO-dg) & 205.79, 166.58, 165.78, 148.64, 148.32, 138.48,
135.86, 132.68, 131.50, 129.85, 129.15, 125.06, 119.35, 111.58, 110.81,
5549, 55.39, 49.27, 44.52, 4353, 4349, 2992, Anal. Calcd. for
CxHa4N20gS,: C, 50.37, H, 4.61; N, 5.34, S, 12.23. Found: C, 50.43, H,
477;N, 5.16; 8, 12.22.
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What is claimed is:

- A compound selected from the group consisting of (&) an isolindoline of the for-

mula:

wherein:

R1
R2

X:N—CH'—(C,,HZ,,)—R3
R* X
RS I
each of R' and R?, independently of the other, is alkyl of 1 to 4 carbon atoms,
alkoxy of 1 to 4 carbon atoms, cyano, cycloalkoxy of 3 to 18 carbon atoms,
cycloalkyl of 3 to 18 carbon atoms, or cycloalkylmethoxy in which cycloalkyl
has from 3 to 18 carbon atoms;
one of X and X' is =C=0 or =SO, and the other of X and X' is a divalent group se-
lected from =C=0, =CH3;, =S02 or =CH,C=0;

R}is -S0O,Y,-COZ, -CN, or hydroxyalkyl of 1 to 6 carbon atoms in which

Y is alkyl of 1 to 6 carbon atoms, phenyl, or benzyi;

Zis -NR®R”, alkyl of 1 to 6 carbon atoms, phenyl, or benzyl;

R® is hydrogen, aikyl of 1 to 4 carbon atoms, cycloalkyl of 3 to 18 carbon atoms;
phenyt, benzyl, or alkanoyl of 2 to 5 carbon atoms, each of which is unsubsti-
tuted or substituted with halo, amino, or alkylamino of 1 to 4 carbon atoms;

R” is hydrogen or alkyl of 1 to 4 carbon atoms;

nhas a value of 1, 2, or 3;

(/) R* and R® when taken together, are -NH-CHx-R®-, -NH-CO-R®- or -N=CH-R®- in

which -R®- is -CHa-, -O-, -NH-, -CH=CH-, -CH=N-, or -N=CH-, or,

(ify when are taken independently of each other,

(1) one of R* and R® is hydrogen and the other of R* and R® is imidazolyl,

pyrrolyl; oxadiazolyl, triazolyl, or
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R
R77 N—(CzHz)—

in which z is 0 or 1 provided z is not 0 when () R3is -S0,-Y-COZ, or-CN and

(i) R* or R® is hydrogen;

R® when taken independently of R, is hydrogen; alkyl of 1 to 4 carbon at-

RT

oms,cycloalkyl of 3 to 18 carbon atoms, alkanoyl of 2 to 5 carbon atoms,
or cycloalkanoyl of 2 to 6 carbon atoms each of which is unsubstituted or
substituted with halo, amine, monoalkylaming or dialkylaming in which
each alkyl group contains 1 to 4 carbon atoms; phenyl; benzyl; benzoyl;
alkoxycarbonyl of 2 to 5 carbon atoms; alkoxyalkylcarbony! of 2 to 5 car-
bon atoms; N-morpholinacarbonyl; carbamoyl; N-substituted carbamoyl in
which the substituent is alkyl of 1 to 4 carbon atoms, cycloalkyl of 3 to 18
carbon atoms, or alkanoyl of 2 to 5 carbon atoms, each of which is un-
substituted or substituted with halo, amino, monoalkylamino or dial-
kylamino in which each alkyl group contains 1 to 4 carbon atoms; phenyl,
benzyl; or methylsulfonyl; and

is hydrogen, alkyl of 1 to 4 carbon atoms, methylsufonyl; or or alkoxyal-

kylcarbonyl of 2 to 5 carbon atoms

R® and R’ taken together are -CH=CH-CH=CH-, -CH=CH-N=CH-, or alky-

lidene of 1 or 2 carbon atoms substituted by amino, alkylamino, or dial-

kylamino in which each alkyl group has from 1 to 4 carbon atoms; or

(2) one of R* and R® is:

R
R7/ N-— (CzH2z)—-—

in which each of R%, R7, and z is as defined above; and
the other of R* and R% is
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in which z'is Q or 1;
R® has the same meaning as, but is selected independently of, R®;
R” has the same meaning as, but is selected independently of, R”; and

the carbon atom designated * constitutes a center of chirality; and

(b) the acid addition salts of said isoindoline derivatives which are susceptible of pro-

tonation.

. A compound according to Claim 1 in which R* and R® together are -NH-CHx-R®-,

-NH-CO-R®- or -N=CH-R®- in which -R®- is -CHy-, -O-, -NH-, -CH=CH-, -CH=N-, or
-N=CH-.

3. A compound according to Claim 2 in which both X and X' are =C=0.

4. A compound according to Claim 2 in which one of X and X' is =C=0 and the other

of X and X'is =CH..

. A compound according to Claim 2 in which one of X and X' is =C=0 and the other

of X and X'is =SQs.

. A compound according to Claim 2 in which each of R and R?, independently of

the other, is methyl, ethyl, n-propyl, i-propyl, methoxy, ethoxy, n-propoxy, /-
propoxy, cyclopentoxy, cyclohexoxy, cycloheptoxy, cyclopentyl, cyclohexyl, cyclo-

heptyl, or cyclopropylmethoxy.

. A compound according to Claim 1 in which one of R* and R® is hydrogen and the

other of R* and R® is imidazolyl, pyrrolyl, oxadiazolyl, or triazolyl:

8. A compound according to Claim 7 in which both X and X' are =C=0.

9. A compound according to Claim 7 in which one of X and X' is =C=0 and the other

of Xand X'is =CHa,.

10. A compound according to Claim 7 in which one of X and X' is =C=0 and the

other of X and X'is =S0s.

11. A compound according to Claim 7 in which each of R' and R?, independently of

the other, is methyl, ethyl, n-propy!, i-propyl, methoxy, ethoxy, n-propoxy, /-
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propoxy, cyclopentoxy, cyclohexoxy, cycloheptoxy, cyclopentyl, cyclohexyl, cyclo-
heptyl, or cyclopropylmethoxy.
12. A compound according to Claim 1 in which one of R* and R is:
6
RN

N=(CaHag —
R

in which z is 0 or 1 provided z is not 0 when (/) R?is -S02-Y-COZ, or -CN and
(in R* or R® is hydrogen;

RE when taken independently of R’ is hydrogen; alkyl of 1 to 4 carbon at-
oms,cycloalkyl of 3 to 18 carbon atoms, or alkanoyl of 2 to 5 carbon at-
oms, each of which is unsubstituted or substituted with halo, aming,
monoalkylamino or dialkylamino in which each alkyl group contains 1 to 4
carbon atoms; phenyl;, benzyl; benzoyl; alkoxycarbonyl of 2 to § carban
atoms; N-morpholinocarbonyl; carbamoyl; N-substituted carbamoyl in
which the substituent is alkyl of 1 to 4 carbon atoms, cycloalkyl of 3 to 18
carbon atoms, or alkanoyl of 2 to 5 carbon atoms, each of which is un-
substituted or substituted with halo, amino, monoalkylamino or dial-
kylamino in which each alkyl group contains 1 to 4 carbon atoms; phenyl;
benzyi; or methylsulfonyl; and

R’ is hydrogen, alkyl of 1 to 4 carbon atoms, or methylsufonyl; or

R® and R’ taken together are -CH=CH-CH=CH-, -CH=CH-N=CH-, or alky-
lidene of 1 or 2 carbon atoms substituted by amino, alkylamino, or dial-
kylamino in which each alkyl group has from 1 to 4 carbon atoms.

13. A compound accarding to Claim 12 in which both X and X' are =C=0.

14. A compound according to Claim 12 in which one of X and X' is =C=0 and the
other of X and X' is =CHs.

15. A compound according to Claim 12 in which one of X and X' is =C=0 and the
other of X and X' is =80s.

16. A compound according to Claim 12 in which each of R' and R?, independently of
the other, is methyl, ethyl, n-propyl, i-propyl, methoxy, ethoxy, n-propoxy, -
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1 propoxy, cyclopentoxy, cyclohexoxy, cycloheptoxy, cyclopentyl, cyclohexyl, cyclo-

2 heptyl, or cyclopropylmethoxy.

3 17. A compound according to Claim 12 in which R® when taken independently of R”.

4 is

5 hydrogen; alkyl of 1 to 4 carbon atoms,cycloalkyl of 3 to 18 carbon atoms,

6 or alkanoyl of 2 to 5 carbon atoms, each of which is unsubstituted or sub-

7 stituted with hailo, amino, monoalkylamino or dialkylamino in which each

8 alkyl group contains 1 to 4 carbon atoms; phenyl; benzyl; benzoyl; alkoxy-

9 carbony! of 2 to 5 carbon atoms; N-morpholinocarbonyl; carbamoyl; N-
10 substituted carbamoyl in which the substituent is alkyl of 1 to 4 carbon at-
11 oms, cycloalkyl of 3 to 18 carbon atoms, or alkanoyl of 2 to 5 carbon at-
12 oms, each of which Is unsubstituted or substituted with halo, amino,
13 monoalkylamino or dialkylamino in which each alkyl group contains 1 to 4
14 carbon atoms,; phenyl; benzyl, or methylsulfonyl; and
15 R” is hydrogen, alkyl of 1 to 4 carbon atoms, or methylsufonyt; or

16 18 A compound according to Claim 17 in which R% is hydrogen, alky! of 1 to 4 carbon

17 atoms, haloalkyl of 1 to 4 carbon atoms, cycloalkyl of 3 to 18 carbon atoms;
18 phenyl, benzyl, or methylsulfonyl.

19 19. A compound according to Claim 17 in which R® is alkanoyt of 2 to 5 carbon at-
20 oms, unsubstituted or substituted with halo, amine, monoalkylaminoe or dial-
21 kylamino in which each alkyl group contains 1 to 4 carban atoms; benzoyl; alkoxy-
22 carbonyl of 2 to 5 carbon atoms; N-morpholinocarbonyl; carbamoyl; and N-
23 substituted carbamoyl in which the substituent is methyl, ethyl, or triflucromethyt;
24 and

25 R is hydrogen.

26 20. A compound according to Claim 12 in which R® and R’ taken together are -
27 CH=CH-CH=CH-, -CH=CH-N=CH-, or alkylidene of 1 or 2 carbon atoms substi-
28 tuted by amino, alkylamino, or dialkylamino in which each alkyl group has from 1
29 to 4 carbon atoms,

30 21. A compound according to Claim 1 in which one of R* and R® is:
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R
ON—(CaHah—
R

in which z is 0 or 1 provided z is not 0 when (/) R is -80»Y-COZ, or -CN and
(i) R* or R® is hydrogen;
R® when taken independently of R, is hydrogen; alky! of 1 to 4 carbon at-
oms,cycloalkyl of 3 to 18 carbon atoms, or alkanoy! of 2 to 5 carbon at-
oms, each of which is unsubstituted or substituted with halo, amino,
monoalkylamino or dialkylamino in which each alkyl group contains 1 to 4'
carbon atoms; phenyl, benzyl, benzoyl;, alkoxycarbonyl of 2 to 5 carbon
atoms; N-morpholinocarbonyl, carbamoyl; N-substituted carbamoyt in
which the substituent is alkyl of 1 to 4 carbon atoms, cycloalkyl of 3 to 18
carben atomns, or alkanoyl of 2 fo 5 carbon atoms, each of which is un-
substituted or substituted with halo, amino, monoalkylamino or dial-
kytamino in which each alkyi group contains 1 to 4 carbon atoms; phenyl;
benzyl; or methylsulfonyl; and

R is hydrogen, alkyl of 1 to 4 carbon atoms, or methylsufonyl; or

R® and R’ taken together are -CH=CH-CH=CH-, -CH=CH-N=CH-, or alky-
lidene of 1 or 2 carbon atoms substituted by amino, alkylamino, or dial-
kylamino in which each alkyl group has from 1 to 4 carbon atoms; and

the other of R* and R® is

R
7 N—(CzH2z)—

in which z' is 0 or 1 provided z is not 0 when (/) R® is -SO»-Y-COZ, or -CN
and (i) R* or R® is hydrogen;
R® has the same meaning as, but is selected independently of, R®; and

R” has the same meaning as, but is selected independently of, R’.

22_ A compound according to Claim 21 in which both X and X' are =C=0.
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23. A compound according to Claim 21 in which one of X and X' is =C=0 and the
other of X and X' is =CHa.

24. A compound according to Claim 21 in which one of X and X' is =C=0 and the
other of X and X'is =S0,.

25. A compound according to Claim 21 in which each of R' and R?, independently of
the other, is methyl, ethyl, n-propyl, i-propyl, methoxy, ethoxy, n-propoxy, i-
propoxy, cyclopentoxy, cyclohexoxy, cycloheptoxy, cyciopentyl, cyclohexyl, cyclo-
heptyl, or cyclopropylmethoxy.

26 A compound according to Claim 21 in which each of R® and R®, independently of
the other, is hydrogen, alkyl of 1 to 4 carbon atoms, haloalkyl of 1 to 4 carbon at-
oms, cycloalkyl of 3 to 18 carbon atoms; phenyl, benzyl, or methyisulfonyl, and
each of R” and R is hydrogen.

27. A compound according to Claim 21 in which each of R® and R®, independently of
the other, is alkanoyl of 2 to 5 carbon atoms, haloalkanoyl of 2 to 5 carbon atoms,
aminoalkanoyl of 2 to 5 carbon atoms, alkylaminoalkanoy! of 2 to 5 carbon atoms,
benzoyl, alkoxycarbonyl of 2 to 5 carbon atoms, N-morpholinocarbonyl, car-
bamoyl, and N-substituted carbamoy! in which the substituent is methyl, ethyl, or
trifluoromethyl; and
each of R’ and R” is hydrogen.

28. A compound according to Claim 21 in which one of R® and R® is alkanoyl of 2 to
5 carbon atoms, haloalkanoyl of 2 to 5 carbon atoms, aminoalkanoyl of 2 to 5 car-
bon atoms, benzoyl, alkoxycarbonyl of 2 to 5 carbon atoms, N-
morpholinocarbonyl, carbamoyl, and N-substituted carbamoyl in which the sub-
stituent is methyl, ethyl, or trifluoromethyt; and
the other of R® and R? is hydrogen, alkyt of 1 to 4 carbon atoms, haloalkyl of 1 to
4 carbon atoms, cycloalkyl of 3 to 18 carbon atoms; phenyl, benzyl, or methylsui-
fonyl; and each of R and R” is hydrogen.

29. A compound according to Claim 1 which~is~a substantially chirally pure (S)-

isomer or a substantially chirally pure (R})-isomer.

30. A compound according to Claim 1 which is a mixture of the (S)-isomer and the

{R)-isomer.
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31. The method of inhibiting PDE IV in a mammal which comprises administering
thereto an effective amount of a substantially chirally pure {(R)- or {S)-isomer of a
compound according to Claim 1 or a mixture of said isomers.

32. A method of reducing or inhibiting undesirable levels of TNFo in a mammal
which comprises administering thereto an effective amount of a substantially
chirally pure (R)- or (S}isomer of a compound according to Claim 1 or a mixture
of said isomers.

33. A method of reducing or inhibiting undesirable levels of matrix metallopro-
teinases in a mammal which comprises administering thereto an effective amount
of a substantially chirally pure (R)- or (S)isomer of a compound according to
Claim 1 or a mixture of said isomers.

34. A method of treating in a mammal a disease selected from the group consisting
of inflammatory disease, autoimmune disease, arthritis, rheumateid arthritis, in-
flammatory bowel disease, Crohn’s disease, aphthous uicers, cachexia, graft ver-
sus host disease, asthma, adult respiratory distress syndrome, and acquired im-
mune deficiency syndrome, which comprises administering thereto an effective
amount of a substantially chirally pure (R)- or {S)-isormer of a compound according
to Claim 1 or a mixture of said isomers.

35. A method of treating cancer in a mammai which comprises administering thereto
an effective amount of a substantially chirally pure (R)- or {S)-isomer of a com-
pound according to Claim 1 or a mixture of said isomers.

36. A method of treating undesirable angiogenesis in a mammal which comprises
administering thereto an effective amount of a substantially chirally pure {R)- or
{S)-isomer of a compound according to Claim 1 or a mixture of said isomers.

37. A pharmaceutical composition comprising (i) a quantity of a substantially chirally
pure (R)- or {S)-isomer of a compound according to Claim 1 or a mixture of said

isomers, that upon administration in a single or multiple dose regimen is pharma-

ceutically effective and (if) a pharmaceutically acceptable carrier therefor.
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