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5 Thigs invention relates to a novel sulfonylurea
useful in the treatment of cancer. This invention further
describes the preparation of this compound and formulations
employing this sulfonylurea.

In recent years fundamental advances have been
10 made in the development of chemical agents and regimens of R
therapy to combat neoplastic diseases. Despite these - @

continuing advances, cancers continue to exact intolerable
levels of human pain and suffefing‘ The need for new and
better methods of treating neoplasms and leukemias
15 continues to fuel efforts to create new classes of
compounds, especially in the area of inoperable or
metastatic solid tumors, such as the various forms of lung
cancer. Of the one million new cases of cancer diagnosed
in the United States each vear, more than 90% represent
20 non-hematopoetic tumors, where improvements in five-year
survival rates have been modest, at best. B.E. Henderson,
et al., Science, 254:1131-1137 (1991).
' The recent avalanche of information regarding
i the basic biological processes involved in neoplasms has
25 led to a deeper understanding of the heterogeneity of
tumors. Ongoing work has led to the realization that
individual tumors may contain many subpopulations of
neoplastic cells that differ in crucial characteriétics
such as karyotype, morphology, immunogenicity, growth rate,
30 capacity to metastasize, and response to antineoplastic
agents.
| It is because of this extreme heterogeneity
among populations of neoplastic cells that new
chemotherapeutic agents should have a wide spectrum of
35 activity and a large therapeutic index. 1In addition, -such
agents must be chemically stable and compatible with other
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This invention reports a sulfonylurea which is

5 useful in the treatment of solid tumors. This compound is
orally active -- which, of course, results in less trauma
to the patient -- and isg relatively non-toxic. This

compound algo has an excellent therapeutic index and
limited adverse reaction profile. The compound and its

10 formulation are novel.

Many sulfonylureas are known in the art.

Certain of these compounds are known to have hypoglycemic
activities, and have been used medicinally as such agents.
In addition, sulfonylureas have been taught to have

15 herbicidal and antimycotic activities. General reviews of
compounds of this structural type are taught by Kurzer,
Chemical Reviews, 50:1 (1952). Some diarylsulfonylureas
have been reported as being active antitumor agents. e.d.,
U.S. Patent 4,845,128 of Harper, et al. (1989} and European

20 Patent Publication 0222475 {published May 20, 1987).

Ongoing trials with the broad spectrum anti-~

neoplastic agent sulofenur IN-{indan-5-sulfonyl}-~-N'- (4~
. chlorophenyl)ureal] have shown varying metabolic processes
resulting in several major species and many minor species

25 of metaboliteg. Initial preclinical pharmokinetic and
disposition studies have been performed in mice, rats,
‘dogs, and monkeys. These studies showed good adsofption
and extensive metabolism of sulofenur in all species. The
metabolic breakdown products of interest are as follows:

30 N-{1l-hydroxyindan-5-sulfonyl}-N'~ (4~
chlorophenyliurea;
- (1l~ketoindan-5-sulfonyl)-N'~ (4~
chlorophenyliurea;

N- {3-hydroxyindan~5-gulfonyl)~-N*'- {4~
35 chlorophenyl)urea;
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the patient. This invention reports a sulfonylurea whif c} SBEENY in
the treat nent-gghasolid tunors. This conppund is orall == L chl of
course, results in less trauma to the patient -- and is relatively
non-toxi c. This conpound al so has an excellent therapeutic index and

N~ (3-ketoindan-5-sulfonyl)-N'- (4~

chlorophenyliurea;
N-(1,2-dihydroxyindan-5-sulfonyl)-N'-{4-
chlorophenyl)urea;

5 Dihydroxyindanyl metabolite;

p-Chlorcaniline;

2-Amino-5-~chlorophenyl sulfate;

p-Chloro-oxanilic acid;

W.J. Ehlhardt, Drug Metabolism and Digpogiltion, 19:370-375
10 (1991} .

The main urinary metabolites of sulofenur in
animal trials were identified as the mono-hydroxy- and
mono-keto- indanyl metabolites. The l-hydroxy-~ and i-
ketoindansulfonylureas were also found to-'be the major

15 metabolites in patients receiving the drug in phase I
clinical studies. P.H. Dhahir, et al., Proceedings of the
36th ASMS Conference on Mage Spectrosco and aAllied
Topics, pp. 972-973 (1988); W.J. Ehlhardt, supra at 372..

This invention provides the novel compound of

20 Formula I
Cl
0 0 .
il Il T
Xy—§—N—C—N c1
| | H E N\ /
o ~ © |

as well as the pharmaceutically acceptable salts thereof.
25 These compounds are especially preferred in the treatment
of susceptible neoplasms in mammals, having fewer adverse
effects than other sulfonylureas.
The compound of Formula I is generally referred
to as N-[[(3,4-dichlorophenyl)amino]carbonyl]-2,3-
30 dihydrobenzofuran-5-gsulfonamide. Alternatively the
compound may be referred to as N-[5-(2,3-
dihydrobenzofuryl)sulfonyl]-N*-(3,4~dichlorophenyljurea or
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gynthesizing the compound of Formula 1. The compound of

5 Formula 1 may be prepared by variations of any number of
methods known in the literature. These methods are
generally summarized hy Kurzer, Chemical Reviews, 50:1
(1952),'especially pages 4-19. See also, R.W. Harper, et
al., European Patent Publication 291,269, published

10 November 17, 1988.
A preferred method of preparing the compound of
Formula I is that of the reaction of a sulfonylisocyanate
of Formula II

S —NCO IX

with the 3,4-dichlorocaniline of Formula IIIX

cl
H,N c1 III

20
The reaction between compounds II and III is
usually performed using equimoclar amounts of the two
reactants, although other ratios are operative. The
reaction is best carried out in an aprotic non-reactive
25 gsolvent such as benzene, toluene, acetonitrile, diethyl
ether, tetrahydrofuran, dioxane, methylene chloride, or
preferably acetone.
The reaction can be carried out at temperatures
from about 0°C up to about 100°C.- At the preferred
30 temperature range of about 20°C to about 30°C, the reaction

produces an exotherm and the reaction is usually complete
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N-(1- ket0|ndan sul fonyl)-N -(4- chlorophenyl)urea;

N ( 3- hydroxylndan 5-sul fonyl)-N -(4- 35 chl or ophenyl ) urea;
within one hour. The product. thus obtained is recovered by

The

neutralization followed by filtration, and can be puritied,
if desired, by any number of methiods known Lo Lhose skilled

in the art, =such ag chromatography or crystallizalion.
5 i anotlier preferred wethod, the aulfonamide of
e minlar IV |
O
Il
i '
o) O
10 may be reacted with the isocyanate of Formula V
Cl
OCN c1 VvV

to provide the compound of Formula I. This reaction is

15 generally conducted in a water miscible, non-reactive
solvent such as tetrahydrofuran or acetone, in the presence
of an acid scavenger such as sodium hydroxide, potasgium
hydroxide, lithium hydroxide, sodium methoxide, sodium
hydride and the like. Generally, an equimolar amount or

20 slight molar excess of the compound of Formula V is
employed, although other ratios are operative.

The reaction may be performed at temperatures
ranging from about 0°C to about 100°C, although the
preferred temperature range is from about 20°C to about

25 30°C. At this preferred temperature the reaction is
usually complete within about three hours.

another method of preparing the compound of
Formula I involves the reaction of the sulfonamide of
Formula IV with an alkyl haloformate to provide'carbamate

30 VI which is then reacted with the substituted aniline of
Formula III to provide the product of Formula I



-3- &\ (3- ket oi ndan-5-sulfonyl)-N -(4-"chl or ophenyl urea;
N- (1, 2-di hydroxyi ndan-rhisShef 100 Béeh REpIacéa- Chl or ophenyl)urea; 5

Di hydr oxyi ndanyl met abo ani | i ne; 2- Am no-5-chl orophenyl
zm m Ehl hardt, Drua Matabol i sm and
The main urinar  THES stolT A5 aRE

sul f at e; p-Chl or o- oxani

Di sposition, 19:370- 375

sul of enur i aigpal trials were identifiaf as the nonophydr @eyrAdpd
mono- ket o- i ndanyl metabolites. The 1-hydroxy- and 1- —
ket oi ndansul fonylureas were also found to be the major

i | SONH—COOR' 111
. IV 4+ XCOOR'~— _—
O \"2)

where X is bromo or chloro and R3 is Cy1-Cy alkyl. The
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transformation of IV into VI is usually accomplished in a
non-reactive solvent, such as acetone or methyl ethyl
ketone, in the presence of an acid scavenger, such as an
alkali metal carbonate, for example potassium carbonate. A
molar excess of the haloformate is usually added, although
10 - other ratios are operative. This reaction is generally
performed at a temperature from about 30°C up to about
100°C for a period of 1-6 hours to provide the desired
intermediate of Formula VI. The intermediate of Formula VI
and the substituted aniline of Formula III are then heated
15 tbgether in an inert high-boiling solvent, such as dioxane,
toluene, or diglyme, at temperatures from about 50°C up to
the reflux temperature.of the mixture to provide the
degired product I.
The starting maﬁerials and intermediates for the
20 preparation of the present compounds are commercially
available or can be readily prepared by the above-described
methods or other methods known in the literature.
This invention includes the pharmaceutically
acceptable salts of the compound of Formula I. The
25 compound of this invention can react with basic materials
| such as alkali metal- or alkaline earth metal hydroxides,
carbonates, and bicarbonates including, without limitation,
sodium hydroxide, sodium carbonate, potassium hydroxide,
calcium hydroxide,‘lithium hydroxide, etc. to form
30 pharmaceutically acceptabie salts such as the corresponding
godium, potassium, lithium, or calcium sélt. Nontoxic
organic bases can also be used, including primary,
secondary, and tertiary alkyl amines, such as methylamine,
triethylamine, and the like.
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designated. For example, "°C* refers to degrees Celsius;

"“N* refers to normal or normality; "mmole"” means millimole;
5 "g" refers to gram; "ml" means milliliter; "M" refers to

molar or molarity; and "NMR" refers to nuclear magnetic

resonance.

The following examples further illustrate thé

preparation of the compound of Formula I. The examples are
10 illustrative only and are not'intended to limit the scope

of the invention in any way.

Example 1

15 2,3-Dihydrobenzofuran-5-sulfonamide
This compound was prepared essentially according

to the teachings of J.A. Aiking, et al., European Patent
Publication 254,577, published January 27, 1988. N,N-

20 dimethylformamide (23.0 ml, 297 mmol) was cooled in an ice-
salt bath and treated dropwise with sulfuryl chloride (20.0
g, 148 mmol) at such a rate that the reaction temperature
was maintained below 15°C. To this was added 2,3-
dihydrobenzofuran {17.0 g, 142 mmol), and after warming to

25 room temperature, the reaction mixture was rapidly. heated
to 130°C over ten minutes, and then allowed to cool to room
temperature. The reaction mixture was poured into
water/ice/dichloromethane, 1/5/1 (700 ml), and the organic
layer collected. The aqueous layer was diluted with water

30 {100 ml) and extracted with dichloromethane. The combined
organic phase was dripped into an ammonium hydroxide
solution (3N, 250 ml), and allowed to stir overnight.
Residual dichloromethane was removed by distillation and
the resulting solid collected on a filter, washed with a

35 small amount of water, followed by ether and then dried by
aspiration to provide 12.8 g {45%) of the product.
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énalysis of the product gave the following
- results: mp = 163-164.59C; 1B NMR (300 Mz, dg-DMSO) §3.21
{t, 2H, J=8.8 Hz, CH2), 4.60 (t, 2H, J=8.8 Hz, CHy), 6.86
{d, 1H, J=8.4 Hz, Ar-H), 7.12 (bs, 2H, exchanges with D0,
5 SOpNH2), 7.56 {(d, 1H, J=8.4 Hz, ‘Ar-H), 7.64 (s, 1B, Ar-H);
IR(KBr) 3356, 3255, 1606, 1590, 1557, 1407, 1442, 1314,
1249, 1149, 1116, 1070, 982, 923 and 836 cm™l; FDMS (MeOH)
m/e 200 (M*).
Analysis for CgHgNO3S:
10 Theory: C, 48.23; H, 4.55; N, 7.03; s, 16.09.
| Found: C, 48.01; H, 4.71; N, 7.00; S, 16.36.

Example 2

15 N-{5-(2,3-dihydrobenzofuryl)sulfonyl]-N'- (3,4~
dichlorophenyl)urea

A solution of the product of Example 1 (29.6 g,
148.6 mmol) in acetone (75 ml) and 1IN aqueous NaOH (150 ml,
20 150 mmol) was treated dropwisgse with a solution of 3,4-
dichlorophenylisocyanate (30.0 g, 154.8 mmol) in 75 ml of
acetone over 20 minutes. After stirring two hours, the
insoluble big{3,4-dichlorophenyl)urea was removed by
filtration and the resulting clear solution neutralized by
25 the addition of 1IN aqueous HC1l (150 ml, 150 mmol). The
slurry was stirred 30 minutes, filtered and washed with
water (500 ml}, ether (200 ml), ether/hexane (1/1, 100 ml)
and hexane (200 ml). Vacuum drying gave 50.1 g of crude
product which was slurried in ethanol (300 ml)} for one
30 hour, collected on a filter and washed with ether. This
ethanol reslurry was repeated and provided 42.7 g (74%) of
the title compound after vacuum drying (50°C}.
Analysis of the product gave the following
results: mp= 188-189°C; 1H NMR (300 MHz, dg-DMSO) 83.25 (t,
35 2H, J=8.8 Hz, CHy), 4.63 (t, 2H, J=8.8 Hz, CH2), 6.92 (4,
1H, J=8.6 Hz, Ar-H}, 7.25 (dd, 1H, J=2.5, 8.8 Hz, Ar-H),
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7.48 {(d, 1H, J=8.8 Hz, Ar-H), 7.68 (d, 1H, J=2.5 Hz, Ar-H),

- 7.71 (d, 1H, J=8.5 Hz, Ar-H), 7.77 {(s., 1lH, Ar-H), 9.08 (s,
1H, exchanges with D20, ArNH), 10.85, (bs, 1H, exchanges
with D20, SO2NH)}; IR(KBr) 3275, 1701, 1580, 1511, 1452,
1380, 12444, 1202, 1342, 1L15, 1045, 896, 708 and 58Y% cw !;
FDMS (MeOH) m/e 386, 388, 390 (M*).
Analysis for CisHiaCloN2O4S:

Theory: C, 46.53; H, 3.12; N, 7.23.

Found: C, 46.77; H, 3.24; N, 7.26.

[}
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The compound of Formula I has been shown to be
active against transplanted human tumors in vivo.
Accordingly, this invention provides a method of treating a
susceptible neoplasm in a mammal which comprises

15 administering to a mammal in need of said treatment an
effective amount of a compound of the Formula T.

To demonstrate the anti-tumor activity of the
compound of Formula I, the compound was tested in mice
bearing different xenograft tumors. .Two of the tumor

20 models used for showing the anti-neoplastic activity of the
sulfonylurea of this invention were the human colon
xenografts, HXGC3 and VRC5. J.A. Houghton and D.M. Taylor,
British Journal of Cancer, 37:213-223 (1978)}. These tumors
were obtained from St. Jude's Children's Research Hospital

25 and have been widely used as human tumor models.

First passage tumors were stored in liquid
nitrogen, using standard techniques. The transplanted
tumor was reestablished from the Tumor Bank every six
months or as needed. The tumor was maintained by serial

30 passage twice weekly in nude mice.

In the procedures utilized here, the tumor was
removed from passage animals and minced intce 1- to 3-mm
cubic fragments using sterile techniques. Tumor pieces
were checked for sterility using both Antibiotic Medium 1

35 and Brain Heart Infusion (Difco, Detroit, Michigan). The



The reaction can be cgflchefRElen &, gfperatures fromabout O[err]C up to
about 100[err]C. At th t enperature range of about
20[err] C to about 30[e ' kmr B tion produces an exotherm and the

reaction is usually co t wi t hin one hour. Tq R ret—t-hs
obtained is recovered by neutralization foll owed by fll?[ggggiéagiﬁzgﬁf be
purified, ifydggaed, by any nunber of mgtphods known t-e~t |
the art, such as chronmat ography or crystallization. 5 In
anot Her preferred nmethod, the sul fonam de of Fornmula IV [err] ,

tumor pieces were implanted into the recipient CDl Nu/Nu

mice subcutaneously in an axillary site by trochar.
Drug therapy on the appropriate schedule was
initiated seven days after tumor implantation. The
5 compound being tested was mixed with 2.5% Emulphor EL620
from GAF Corporation (1:40 dilution in 0.9% saline). The
total dosage volume for each administration was 0.5 ml.
All animals were weighed at the beginning and end of
administration of the subject compounds. Food and water
10 were provided ad libitum.

Each control group and each dosage level of the
treated groups consisted of 10 mice selected at random from
t@e pool of implanted animals. The formulations Were
administered orally by gavage with the use of an 18-gauge

15 needle. Compounds were dosed daily for 10_days.

The tumor was measured five days after treatment
ended with two dimensional measurements (width and length)
of the tumor taken using digital eléctronic calipers
interfaced to a microcomputer. J.F. Worzalla, et al.,

20 Investigational New Drugs, 8:241-251 (1990). Tumor weights
were calculated'from these measurements using the following

formula:

Tumor weight (mg) = tumor length (mm} x [tumor width (mm}12
25 2

At least one control group of an equal number of mice was
treated with the same volume of 2.5% Emulphor only. The
percent inhibition is determined by subtracting the ratio
30 of the mean tumor size of the test group relative to the
control group from one and multiplying the result by 100.
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in Table I. In the Table, column 1 describes the
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particular human tumor xenograft being studied; column 2
gives the dosage level of the compound of Formula I in
willigrams per kiloyram of body weight; column 3 describes
Lhe percent inhibition of tumor growth; and column 4

Fallies the number of mice which died during Lhe conrge of

10 the experiment relative to the total number of animals in
" the group.
TABLE 1
15 Tumor Dosage Percent Inhibition Toxic/Total
HXGC3 1200 99 0/10
600 98 0/10
300 98 0/10 .
1590 81 . 0/10
20 VRCS5 1200 100 0/10
600 100 ~0/10
300 98 0/10
150 97 0/10
25 As a result of the high therapeutic index of the

compound of Formula I, toxicological studies were performed
to determine whether the compound of the current invention
possessed the same adverse reaction profile of sulofenur.
For these experiments thirty male Fischer 344 rats were

30 administered varying dosages of a formulation containing
the compound of Formula I. These formulations contained
between 65 and 1000 mg of the active ingredient per
kilogram of body weight of the rat, in combination with a
suitable excipient, usually containing 10% acacia. The

35 compounds were administered orally by gavage. The

compounds were dosed daily for 14 days. 2All animals were
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Upon completion of the testing regimen,
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morphological and hematological studies were performed.

These studies indicated an absence of hemolytic anemia,

which is the dose-limiting toxicity of sulofenur.

Pathiological studies performed indicate effectiveness

against tissues with a high mitotic index, including lymph

10 nodes, thymus, gut, testis, and bone marrow, these changes
being consistent with the tissue effects produced by other
efficacious anticancer drugs. Unexpected tigssue changes
were not observed, demonstrating a more limited adverse
reaction profile than other compounds of its class.

15 ‘The compound of Formula I is an antineoplastic
agent and the invention provides a method of treating
susceptible neoplasms. In particular, the present compound
ig useful in treating solid tumors including carcinomas
gsuch ag ovarian, non-small cellllung, gastric, pancreatic,

20 - prostate, renal cell, breast, colorectal, small cell lung,
melanoma, and head and neck; and sarcomas such as Kaposi's
garcoma and rhabdomyosarcoma.

The instant compound is usually administered in
the form of a pharmaceutical composition, preferably

25 orally. Sﬁéh compésitions'aré prepared in a manner well
known in the phérméceutical art and comprise at least one
active compound. Accordingly, the present invention also
encompasses pharmaceutical compositions which contain, as
the active ingredient, the compound of Formula I associated

30 with a pharmaceutically acceptable carrier, diluent, or
excipient. These formulations are useful in the treatment
of mammals suffering from susceptible neoplasms.. The
invention further comprises a method of treating
susceptible neoplasms using compositibns containing as an

35 active ingredient the compound of Formula I.
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hours to provide the dE & lﬁdiate of Fornmula VI. The internediate

of Formula VI and the iline of Formul aptti—are—ther—teated 15
together in an inert high-boiling solvent, such as d 3%@%%;??% ﬁ?ﬁ? r
diglyme, at Xe3§@&% atures from about 50[er¥3C up to the_ref 1" ure
of the m xture to provide the desired product |I. The starting naterials and
internmediates for the 20 . Prq?aration of the present conpounds are
comercial |y avai | abl etdriddiihhee S4TmPYs bt bpas égf btj‘et Hi’éeégg‘\tle- descri bed
nmet hods or oiimesntidrhatse kieowre nghedléteriat ursiallhi aikedewitionan ncl udes
the pharmaceyt] gal Ly 2caaRall g, 58kt 8. 0fp ik OMAIGoeh FOEAM &lden The

a carrier which can be in the form of a capsule, sachet,

5 paper or other container. Wwhen the excipient serves as a
diluent, it can be a solid, semi-solid, or liquid material,
which acts as a vehicle, carrier or medium for the ‘active
ingredient. Thus, the compositions can be in the form of
tablets, pills, powders, lozenges, sachets, cachets,

10 elixirs, suspensions, emulsions, solutions, syrups,
aerosols {as a solid or in a liquid medium), ointments
containing_for example up to 10% by weight of the active
compound, soft and hard gelatinocapsules, suppositories,
sterile injectable solutions, and sterile packaged powders.

15 In preparing a formulation, it may be necessary
to mill the active compound to provide the appropriate
particle size prior to combining with the other
ingredients. If the active compound is substantially
insoluble, it ordinarily is milled to a particle gize of

20 legs than 200 mesh. If the active compound is
substantially water soluble, the particle size is normally
adjusted by milling to provide a substantially uniform
distribution in the formulation, e.g. about 40 mesh.

Some examples of suitable excipients include

25 lactose, dextrose, sucrose, sorbitol, mannitol, starches,
gum acacia, calcium_phosphate, alginates, tragacanth, '
gelatin, calcium silicate, microcrystalline cellulose,
polyvinylpyrrolidone, cellulose, water, syrup, and methyl
cellulose. The formulations can additionally include:

30 lubricating agents such as talc, magnesium stearate, and
mineral oil; wetting agents; emulsifying and suspending
agents; preserving agents such as methyl- and
propylhydroxybenzoates; sweetening agents; and flavoring
agents. The compositions of the invention can be

35 formulated so as to provide quick, sustained or delayed



25 conpound of this invention can react with basic materials such as
al kali metal or alkaline earth netal” hydroxides, carbonates, and

bi car bonat es i ncl udi figs spidt A ®dkn Rel epideliat i on, sodi um hydr oxi de sodi um

car bonat e,
to form 30

—

pot assi um ;um hydr oxi de, |i tfhitrhydrod-de—e
_phar ma;ﬂmlmlﬂl lrpt able salts such a@?ﬁg?aﬁ@%%ﬂd

sodi um potsasigem i

i um-g9alt. Nont oxi ¢!

al so be used, including prinary, secondary, and tertiary al kyl am nes,
as rr—ethylamne triethylamne, and the I|ike. -7- The terms and
abbreV|at|cne§eﬂ;@doﬁntheacnsvanxngredlenL after administration to

10

15

20

25

the patient by employing procedures well known in the art.

The compositions are preferably formulated in a
unit dosage form, each dosage containing from about 5 to
about 500 mg, more usually about 25 to about 300 mg, of the
active ingredient. The term *unit dosage form" refers Lo
physically discrete units suitable as unitary dosages
dosages for human subjects and other mammals, each unit
containing a predetermined quantity of active material
calculated to produce the desired therapeutic effect, in
association with a suitable pharmaceutical excipient.

The active compound is effective over a wide
dosage range. For example, dosages per day normally fall
within the range of about 0.5 to about 1200 mg/kg of body
weight. 1In the treatment of adult humans, the range of
about 1 to about 50 mg/kg, in single or divided dose, is
preferred. However, it will be understood that the amount
of the compound actually administered will be determined by
a physician, in the light of the relevant circunstances,
including the condition to be treated, the chosen route of
administration, the age, weight, and response of the
individual patient, and the geverity of the patient's
gymptoms, and therefore the above dosage ranges are not
intended to limit the scope of the invenpion in any way.

C.
ng

such



exanpl e have their nm;nﬂl__meanings—ﬂﬂJress ot herwi se designated. For

exanple, "[err]C refers to de re s L sius; "N' refers to nornmal or
normality; "muole" "g" refers to gram "m" neans
mlliliter; "M refers Iarlty, and "NVR'_refers to nuclear

magnetic resonance. The npl es further i |}l IS SHEST HAS BEEN
preparation gfgthg compound of Fornula |.idhe exanpl §s ar eRBRLACED
illustrative only and are not intended to limt the scope of the invention
n ahy way. Example 1 15 2, 3- Di hydr obenzof ur an- 5- sul f onam de
Thi s conpound was prepared esséntrimalibhyiaacpkdhmbe ti the teachings of J. A

Ai kins, et al., European Patent Publication 254,577, published January 27,
1988. N, N- ’

Hard gelatin capsules are prepareg& using the
following ingredients:

5
Quantity {mg/capsule)
N-[[(3,4-dichlorophenyl)amino]carbonyl]}-2,3-
dihydrobenzofuran-5-sulfonamide ’ 250.0
10 Starch ' . 305.0
Magnesgium stearate 5.0
The above ingredients are mixed and filled into
15 hard gelatin capsules in 560 mg guantities.
Formulation Example 2
A tablet formula is prepared usiné the
20 ingredients below: '
Ouantity (mg/tablet)
N-{[(3,4-dichlorophenyl)amino]carbonyl]~-2,3~
dihydrobenzofuran-5-sul fonamnide 250.0
25
cellulose, microcrystalline ' 400.0
Colloidal silicon dioxide 10.0
30 Stearic acid _ 5.0

The components are blended and compressed to
form tablets, each weighing 665 mg.



20 . dlnethylforna d (23 0 , 297 mmol) was cooled in an ice- salt

bath and treated dro yl chloride (20.0 g, 148 nmol) at such
a rate that the reacti was mai ntai ned bel ow 15[ err]C._ To this
was added 2, 3- di hydr .0 g, 142 mol ¥, a0QueEt aAs BEENI{Ng to

25 roon1tenperature the reactlon m xture was napi dl yeppaeted to '

130[ err] C oxerghen m nutes, and then al Lpged to coot—to-TUTOMTENPET at ure.
The reaction nmxture was poured into water/ice/dichloronethane, 1/5/1 (700
m ), "and the organic | ayer collected. The aqueous |ayer was diluted with
wat er 30 (100 m) and extnaothedanith Hkadwbe giret hane. The conbi ned
organi c phase was dripped into an amoni um hydroxi de solution (3N, 250 m),
and allowed to stir overnight. Residual dichloronmethane was renoved by
distillation and the nedubtimglsolirddoltl dotrmdlohianf ik tiergp-washed with a

conlainik Lhe lollowing componoents:

Weight %
N [T(3,4 diehloropheny DY aminolearbony 1) 2,73
dihydrobenzofuran % aul fonamide B

1G Lerct.ones s

The active mixture is mixed with the lactose and
the mixture is added to a dry powder inhaling appliance.

15 Formulation Example 4

Tablets, each containing 60 mg of active
ingredient, are prepared as follows:

20 N-{{(3,4-dichlorophenyl}amino]carbonyl]-~2,3-
dihydrobenzofuran-5-sulfonamide 60.0 mg
Starch 45.0 mg

25 Microcrystalline cellulose 35.0 mg

Polyvinylpyrrolidone

(as 10% solution in water) _ 4.0 mg
30 Sodium carboxymethyl starch 4.5 nmg
Magnesium stearate 0.5 mg
Talc 1.0 mg

35
Total ' 150 mg



35 . smal | amount of water, followed by ether and then dried by

aspiration to providée 12819 (45% of-the product. Anal ysis of the

pr.oduct gave the fol |-y, £ ults: gg = 163-164.5[err]C, [err]H NVR (300
8

MHz, d[err]-DVBO) [err ﬁl”, plaiced) —g 8 1 CH[e”])Tmés 'f(ﬁASéEbm'B 8

Hz, CHerr]), 6.86 (d, Ar-H), 7.12 (bs, h
qu]O 5 X-88%8Q err] (d-12H, J 84+t,Aw o4-—{(s..J1H,
Ar-H); IR(KBr) 3356, 3255, 1606, 1590, 1557, 1407, 1442, 1314 1249 1149
1116,” 1070, 982, 923 and 836 cnierr]; FDMS (NbCH) me 200 (Merr]).

Anal ysis for C[err]H[err]hK{err]S: 10 Theory: C, 48.23; H

4.55. N, 7.03; S, 16.@%e active ingredient, starch and cellulose are

passed through a No. 20 mesh U.3. sieve and mixed
thoroughly. The solution of polyvinylpyrrolidone is mixed

5 with the resultant powders, which are then passed through a
16 mesh U.S. sieve. The granules so produced are dried at
50-60°C and passed through a 16 mesh U.S. sieve. The
sodium carboxymethyl starch, magnesium gStearate, and talc,
previously passed through a No. 30 mesh U.S. gieve, are-

106 then added to the granules which, after mixing, are
compressed on a tablet machine to yield tablets each
weighing 150 mg.

Formulation Example 5

15
Capsules, each containing 80 mg of medicament
are made as follows:
N-[[(3,4-dichlorophenyl}amino]carbonyll-2,3-
20 dihydrobenzofuran-5-sulfonamide 80.0 mg
]
Starch 109.0 mg
Magnesium étearate 1.0 mg
25
Total 190.0 mg
The active ingredient, cellulose, starch, and
magnesium stearate are blended, passed through a No. 20
30 mesh U.S. sieve, and filled into hard gelatin capsules in

190 mg quantities.



i th

Found: C, 48.01; H, 4m;gheyHaS7Beg,pR d16 36. Exanple 2 15

N-[ 5- (2, 3-di hydr obenz -(3,4- dichlorophenyl)urea A

saol ution of the produgi“ﬂ! (29 6 g, 148.6 | in _acetone (75
m ) and 1N aqueous Na 150 nmol ) was [t THEt SHEEUHNSB SN
a solution of 3,4- dlchlorophenyllsocyanate (30.0 g, 154.8 RBEIACEDN 75

of acetone oxengd® m nutes. After stirringgtwo hours,

bi s(3, 4-di chl orophenyl )urea was renoved by filtration and the resul ting

the 1 nsolubl &

clear solution neutralized by 25 the addition of "IN aqueous HO (150

m, 150 mmol). d t i1 §i

wat er. (500 m ), ether (200 m), ether/hexane (1/1, 100 m) and hexane (200

m ). Vacuum dryi ng gave 50.1 g of crude

Suppogilories, cach containing 2

ingredient. are made asg Lollows:

N-[11{3,4-dichlorophenyl)amino}lcarbonyl]-2

dilydrobonzolarans S sullfonamide
Y

25 my of aclive

225wy

Saturated fatty acid glycerides to 2,000 mg
10
The active ingredient is passed through a No. 60
mesh U.S. siéve and suspended in the saturated fatty acid
glycerides previously melted using the minimum heat
necessary. The mixture is then poured into a suppository
15 mold of nominal 2.0 g capacity and allowed to cool.
Formulation Example 7
.Suspensions, each containing 50 mg of medicament
20 per 5.0 ml dose are made as follows:
N-{{(3,4~dichlorophenyl)amino]carbonyl}-2,3-
dihydrobenzofuran-5-sulfonamide 50.0 mg
25 - Xanthan gum 4.0 mg
Sodium carboxymethyl cellulose (11%)
Microcrystalline cellulose (89%) 50.0 mg
30 Sucrose 1.7 g
Sodium benzoate 10.0 mg
Flavor and Color q.v
35
Purified water to 5.0 mi



product which was siurried’in ethanol (300 m) for one 30 hour ,
collected on a filtemiasidertRsmecRdplatdd ether. This ethanol reslurry was

repeated and prOV|ded f the title conmpound after vacuum
dryi ng (50[err](3 IFroduct gave the follow ng-resultlss np=
188-189[err] C err]H d[err -DVBO) [ er [ ]THES SBERT HASBEEN | o

J=8.8 Hz, , 4.63 (t 2H, J=8.8 H: CH[err]), 6. 92 REFLAGED 71-8.16 Hz,
Ar-H, 7.25 (dd 1H J=2.5, 8.8 Hz, Ar-H) 03 SEP 96 J -9- 7.48 (d,
1H, 3=8.8 Hz, Ar-H), 7.68 (d, 1H, J=2.5 Hz, Ar-H), 7.71 (d, 1H, J=8.5 Hz,
Ar-H), 7.77 (s, 1H, Ar-H), 9.08 (s,

The medicament, sucrose and xanthan gum are

&

blended, passed through a No. 10 mesh U.S. sieve, and then
mixed with a previously made solution of the

microcrystalline cellulose and sodium carboxymethyl

(93]

cellulose in water. The sodium benzoate, flavor, and color
are diluted with some of the water and added with stirring.
Sulffioicnt walter ia Lhen added to produce Lhe roaguied
volume.
10
Formulalbion Example 8

Capsules, each containing 150 mg of medicament,
are made as follows:

15
N~{{(3,4—dichlorophényl)amino]carbonyl]—2,3—
dihydrobenzofuran-5-sulfonamide 150.0 mg
Starch 407 .0 mg
20 |
Magnesium stearate 3.0 mg
Total 560.0 mg
25 The active ingredient, cellulose, starch, and

magnesium stearate are blended, passed through a No. 20
mesh U.S. sieve, and filled into hard gelatin capsules in

560 mg quantities.



SAerr] NH);
(Merr]).

1H;  exchanges with
| R(KBr) 3
1142, 1115, 1045, 896,

3.12; N, 7.23. Found:

Anal ysi s for C[err]H[err
C, 46.77,

Rﬁm&ecB 5,

(bs, 1H, exch
, 1511, 1452, 5
n[err]

anges with Derr]Q
1380, 12444, 1202,

[err]N[err]O48 T
H 3.24; N, 7.26. 1

FDV5S (MeQH) nmfe 386, 388, 390
C

46. 53; H,

i

Formula | has ¥%n &8 to be active agaPnst "transpl a , in
vivo. Accordingly, this invention provides a nmethod of treating a
suscepti bl e neoplasmin a mammal which conprises 15 adm nistering to a
manmal in need of said treatnment an effective anount of a conpound of the
Formula |. T demdnstrate the anti-tunor activity of the
L. A compound of the formula
lj ’
i
N—§—N—C—N
| TRl I
0 =~ 0
or a pharmaceutically acceptable salt thereof.
2. A compound of the formula
10
Cl
O 0
il il
S—N—C—N Cl
" H H
o 0]
or a pharmaceutically acceptable salt thereof, for use
as an antineoplagtic agent.
15 3. A pharmaceutical formulation comprising,
as an active ingredient, a compound of the formula
_ cl
i =
XN—5—N—C—N cl
I T i\ /
o = O
20 or a pharmaceutically acceptable salt thereof,

25

associated with one or more suitable pharmaceutically

acceptable carriers,
4.

formula

excipientg or diluents therefor.
A process for preparing a compound of the



conpound of FornulaIqhgﬁwaﬁggggHgg‘%@s tested in mce bearing di fferent

xenograft tunors. Two nodel s used f homﬁng t he
anti-neopl astic act|V|T onylurea of this |nv on mere‘rhe—s-
human col on xenografts, J. A. Houghton an

British Journal of Cancer, 37:213-223 (1978) These tunD

fromSt. Jude'sgpChifkgnen' s Research Fbsp% and have béen MAﬂer
used as human tunor nodels. First passag tunDrs were stored in liquid
nitragen, using standard techniques. The transplanted tunor was
reestabl i shed fromthe Tunor Bank every si x nmont hs qlas needed. The tunor

was mai ntai ned by serial 30 ‘hassag ‘tMAce in nude mce. In the
procedures utilized thor), passage ani mal s and
mnced into 1- to 3{mm | = H

0

0

which comprises reacting with a compound of the formula
Ccl

Y ¢l

rt

in which Y is -NH; or -NCO, a sulfonyl compound of the

formula

10 0

in which X is -NCO, -NHj, or -NH-COOR in which R is Cy-
C3 alkyl, provided that if X is -NCO or -NH-COOR, then
Y is -NH3 and if X is -NH then Y is -NCO.

15



tthe recipient CD1L Nu/Nu m ce subcutaneously in an axi har .
Drug therapy 998§8§ ropriate schedule_was initiated sevén Hays &fter
tunor i nplantation. e 5 conpound being tested was m xed with 2.5%
Ermul phor EL620 from GAF Corporation (1:40 dilution in 0.9% saline). The
total dosage ygl yAech of eachdelnLgt6 atd oy MasnO. 2ofpouflil cantpal s were

wei ghed at the begi nning and end of
formula

cubii ¢ fragnents using st® H 44 Tunor pieces were checked for

st&rility using both Anti 1 35 and Brain Heart Tnfusion

(Di'f co, Detroit, Mchiga - tunor pieces *ﬂ'-ﬁ JHNEEL iRt 0
R

-

in which X is -NCO, -NH3, or -NH-COOR in which R is Cj-
C3 alkyl, provided that if X is -NCO or -NH-COOR, then
Y is -NHz and if X is -NH; then Y is -NCO.

4. A N-[[(3,4-

10 dichlorophenyl}amino]carbonyl]-2,3-dihydrobenzofuran-5-
sulfonamide whenever prepared by a process according to
Claim 3.

| 5. A process for preparing an N-[[(3,4-
dichlorophenyl)amino]carbonYl]~2,3~dihydrobenzofuran—5—

15 sulfonamide substantially as hereinbefore described
with reference to any one of the examples.

6. An N-[[(3,64-
dichlorophenyl}amino] carbonyl]l-2, 3-dihydrobenzofuran-5-
sul fonamide substantially as hereinbefore described

20 with reference to any one of the examples.



athiyi nig®ration of the subject conpounds. Food and water 10 wer e
provided ad |ibitum Each control group and each dosage | evel of the
treated gro@h@g@énsisted of 10 mce selected at random fromthe pool of

i mpl anted animals. The formul ati ons were adni ni st er edoratHt-y—by—gavage with

t he use of an 18-gauge 15 needl e. Conpounds were dosed daily for 10

days. The t undhiswnbest HaeBecoRemacéd ve days after treatnent ended with two

di mrensi onal neaHH it h and | ength) of the tunor taken using

digital electro nterfaced to a mcroconputer. J.F. Wrzall a,
al ., 20 I nvestigational New Drugs, 8:241-251 (1990). Tunor weights

wer e~cal cul ated fromthese neasure Lg&tng the following fornula: Tunor

wei ght (nmg) = tunor lenath (nm) x [tunor width (nm)][err]

This invention provides the use of N-[[(3,4-
5 dichlorophenyl)amino] carbonyl] -2, 3-dihydrobenzofuran-5-
sulfonamide, and pharmaceutically acceptable salts
thereof, in the treatment of susceptible neoplasms in
mammals. This invention further provides the novel
aforementioned compound and its pharmaceutical
10 formulations.



N5 Y
- o
A
o

25

2 At | east one control

gr&dP of an equal nunber of mice was treated with the same volume of 2. 5%

ratio 30

Ermul phor only. The percent inhibition is determ ned 1)
[ of the mean tunor size of the test groupREEFg‘ @ﬁ%ﬂ“SH ¥
control group fromone and nmultiplying the result by |l -11- Th

P
results of several experinments in mce bearing the HXGCB %ﬁcﬁﬁﬂQ@géhum”n
.col on adenocar ci nomas when the instant conmpqunds werd gdm nistered ofajly
are provided in Table |I. In the Table, colurm 1 descr}ibes the 5

human tunor xenograft being studied; colunp_2

particul ar

10

15

20

25

30

35

———

ANTITUMOR COMPOSITIONS AND METHODS OF TREATMENT

This invention relates to a novel sulfonylurea
useful in the treatment of cancer. This'invention further
describes the preparation of this compound and formulations
employing this sulfonylurea.

In recent years fundamental advances have been
made in the development of chemical agents and regimens of
therapy to combat neoplastic diseases. Despite these
continuing advances, cancers continue to exact intolerable
levels of human pain and suffering. The need for new and
better methods of treating neoplasms and leukemias
continues to fuel efforts to create new classes of
compounds, especially in the area of inoperable or
metastatic solid tumorsg, such as the various forms of lung
cancer. Of the one million new cases of cancer diagnosed
in the United States each year, more than 90% represent
non-hematopoetic tumors, where improvements in five-year
survival rates have been modest, at best. B.E. Henderson,
et al., Sciepce, 254:1131-1137 (1991).

The recent avalanche of informatiop regarding
the basic biological processes involved in neoplasms has
led to a'deeper understanding of the heterogeneity of
tumors. Ongoing work has led to the realization that
individual tumors may contain many subpopulations of
neoplastic cells that differ in crucial characteristics
such as karyotype, morphology, immunogehicity, growth rate,
capacity to metastasize, and response to antineoplastic
‘agents.

" It is because of this extreme heterogeneity
among populations of neoplastiq cells that new .
chemotherapeutic agents should have a wide spectrum of
activity and a large therapeutic index. 1In addition, such
agents must be chemically stable and compatible with other



ab "
gi ves the dosage |evel of the conpound of Formula | in nmlligrams per

ki*l ogram of body wei ght; columm 3 describes the percﬁaﬁqéﬁﬁgﬁﬂﬂrg

tumor grow h; and colum 4 tallies the nunber of mce

course of 10 the experinent relative to the total}{ nunber of ani nal

the group. TABLE 1 15 Tunor Dosage Per tept OIHSEBI19%on

Toxi c/ Total HXGC3 1200 99 . 0/10 600

98 0/ 10 300 98 -2- 0710 150

81- . 0/10 20 : VRC5 1200 100

0/ 10 600 ' -100 . ) 0/ 10 300 98

0/ 10 agents. It is also important that any chemotherapeutic
regimen be as convenient and painless as possible to the
patient.

This invention reports a sulfonylurea which is

5 useful in the treatment of solid tumors. This compound is
orally active -- which, of course, results in less trauma
to the patient -- and is relatively non-toxic. This

compound also has an excellent therapeutic index and
limited adverse reaction profile. The compound and its
10 formulation are novel. '
Many sulfonylureas are known in the art.
Certain of these compounds are known to have hypoglycemic
activities, and have been used medicinally as such agents,
In addition, sulfonylureas have been taught to have
15 herbicidal and antimycotic activities. General reviews of
compounds of this structural typé are taught by Kurzer,
Chemical Reviews, 50:1 (1952). Some diarylsﬁlfonylureas
have been reported as being active antitumor agents. e.d.,
U.S8. pPatent 4,845,128 of Harper,'gg_gL* (1989) and European
20 Patent Publication 0222475 (published May 20, 1987).
Ongoing trials with the broad spectrum anti-
neoplastic agént sulofenur [N-(indan-S-sulfonyl)-N'-(4-
chlorophenyl)ureal have shown varying metabolic processes
resulting in several major species and many minor species
25 of metabolites. Initial preclinical phérmokinetic and
disposition studies have been performed in mice, rats,
dogs, and monkeys. These studies showed good adsorption
and extensive metabolism of sulofenur in all species. The
_métabolic breakdown products of interest are as follows: 3
30 N- (1-hydroxyindan-5-sulfonyl}-N'-(4-
chlorophenyl)urea;
. N-{1l-ketoindan-5-sulfonyl)-N'- (4~
chlorophenylj}urea;
N- (3-hydroxyindan-5-sulfonyl)-N*'-{4-
35 chlorophenyl)urea;



150 97 0/ 10 25 As_a result of

t He hi gh therapeutic index of the conpound of Fornula PL m §@l

studies were performed to determ ne whether the conpoyn
i nventi on possessed the sane adverse reaction profilejo sd%gk?,% Hor
t hese experinents thirty male Fischer 344 rats were 3( n Q@ered
varyi ng dosages of a formulation containing the conpoynd_of Formula I}
These fornmul ati ons contai ned between 65 and 1000 ng off the active

i ngredi ent per kilogram of body weight of the rat, in! ; j
sui t abl e exci pient, usually containing 10% acacia. The 35 conpounds
wer e adm ni stered oraIIy RY (9W&IBndahng - g@ﬂﬁgﬂﬁQstqu_dosed daily for 14

days. Al animalg were, < ljurea;

N~{1,2-dihydroxyindan-5-sulfonyl)-N'-{4-
chlorophenyl)urea;

a

5 - Dihydroxyindanyl metabolite;
p-Chloroaniline;
2-Amino-S-chlorophenyl sulfate;
p-Chloro-oxanilic acid;
W.J. Ehlhardt, Drug Metabolism and Disvosition, 19:370-37%
10 (1991).

_ The main urinary metabolites of sulofenur in
animal trials were identified as the mono-hydroxy- and
mono-keto- indanyl metabolites. The 1-hydroxy- and 1-
ketoindansulfonylureas were also found to be the major

15 metabolites in patients receiving the drug in phase I
clinical studles. P.H. Dhahlr, et al., _;ggggg;ggg_gﬁ_;hg

Topics, pp. 972-973 (1988), W.J. Ehlhardt, gsupra at 372..

This invention provides the novel compound of
20 Formula I

Ccl
SN ———C—N —c1 I

0O

as well as the pharmaceutically acceptable salts thereof.
25 These compounds are especially preferred in the treatment
of susceptible neoplasms in mammaleg, having fewer adverse
effects than other sulfonylureas. .
The compoﬁnd of Formula I is generally referred
to as N-[[(3,4-dichlorophenyl)aminoicarbonyl]-2,3—
30 dihydrobenzofuran-5-sul fonamide. Alternatively the
compound may be referred to as N-{5-(2,3- _
dihydrobenzofuryl)sul fonyl] -N'-{3, 4-dichlorophenyl)urea or



-12- wei ghed at
cbnpounds. Food
testing reginmen,

performed. These studies indicated an absence of hennlyi
the dose-limting toxicity of sulofenur. Pathol ogical]s
i ndicate effectiveness against tissues with a high m{o&d
| ynph 10 nodes, thymus, gut, testis, anddbone mar

bei ng consi st ent mﬁth the tissue effects produced by ©
anti cancer drugs

denonstrating a

10

15

20.

- 258

30

t he begi nning and end of adm nistrati gn

and water were provided ad libitum UtREPbAGENE%H6 HEET

5 nor phol ogi cal and henat ol ogi cal

ow, these changer

ﬂnk@e pected tissue chan%es vere not observed,

FFigraghemsy -3-1

dlhydrobenzofuran)sulfonyl]urea.

Thig invention further encompasses processes for
gynthesizing the compound of Formula T. The compound of
Formula I may be prepared by variations of any number of
methods known in the literature. These methods are
generally summarized by Kurzer, thgigg;_ggyigugp 50:1
(1952}, especially pages 4-19. See also, R.W. Harper, et
al., European Patent Publication 291,269, published
November 17, 1988.

A preferred method of preparing the compound of

Formula I is that of the reaction of a sulfonylisocyanate
of Formula IT '

07N\ 0

with the 3,4-dichloroaniline of Formula III -
Cl

HoN clL 11l

The reaction between compounds II and III isg
usuaily performed using equimolar amounts of the two
reactants, although other ratios are operative. The
reaction is best carried out in an aprotic non-reactive
solvent such as benzene, toluene, acetonitrile, diethyl
ether, tetrahydrofuran, dioxane, methylene chloride, or
preferably acetone. '

The reaction can be carried out at temperatures
from about 0°C up to about 100°C. At the preferred
temperature range of about 20°C to about 30°C, the reaction
produces an exotherm and the reaction is usually complete




*

reaction profile than other conmpounds of its class. 15 The

conpound of Fornmula | is an antineopl astic agent andyl Y | vi des
a nmethod of treating susceptible neoplasns. In partigﬁpﬁAcﬁwﬁﬁh&S

conmpound is useful in treating solid tunors includingglcarci nomas such as
ovarian, non-small cell lung, gastric, pancreatic, 20| Q03ISEPs99&e,| rlenal
cell, breast, colorectal, small cell lung, nelanoma{ &nd head and negk; and
sarcoms such as Kaposi's sarcoma and rhabdomyosarcg

conpound is usual l'y adninistered in the fortof a pHarnaceutrcm

conposition, preferably 25 orally. Such conposrtrons are- prepared in a

manner wel | knowﬁccor%‘? F}Pﬁ{ cegér éd art us &9 e%els reg(aéetre%%y

acti've conpound ‘the p sen 5 5U8R TOR A0 *En SR aTEEs
phar maceut i cal 66%%6@?%?Qﬁﬁ?qM¥PéH°EBﬁtQMrf1#§§at1°ﬂ' and can be P“rliled

if desired, by any number of methods known to those skilled
in the art, such as chromatoyraphy or crystallization.

In another preferred method, the sulfonamide of
Formula Iv

192 ]

10 may be reacted with the isocyanate of Formula V
cl

OCN ~—C1 A4

- to provide the compound of Formula I. This reaction is

15 generally conducted in a water miscible, non-reactive
solvent such as tetrahydrofuran or acetone, in the presence
of an acid scavenger such as sodium hydroxide, potassium
hydroxide, lithium hydroxide, sodium methoxide, sodium
hydride and the like. Generally, an equimolar amount or

20 slight molar excess of the compound of Formula V is

) employed, &a@lthough other ratios are operative.

The reaction may be performed at -temperatures
ranging from about 0°C to about 100°C, although the
preferred temperature range is from about 20°C.to about

25 . 30°C. At this preferred Eemperature the reaction is
usually complete within about three hours.

Another method of preparing the compound of
Formula I involves the reaction of the sulfonamide of
Formula IV with an alkyl haloformate to provide-barbamate

30 VI which is then reacted with the substituted aniline of
Formula III to provide the product of Formula I



the active ingredient, the conpound of Fornula | associated 30

1 These

with a

phar maceutically acceptable carrier, diluent, or excipie
formul ations are useful in the treatment of mammal s suff
suscepti bl e neoplasns.. The invention further conprises p

REPLACEMENT SHEET

crCTrmuu Ul

treating susceptible neoplasns usi ng conposi tions contaihip
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active ingredient the conpound of Formula I. -13- I n paki
conpositions of the present invention the ac%ive i ngredi gn

m xed with an excipient, diluted by an exciprent or encl

uquallv

carrier which can be in the formof a capsule, sachet,

sed mnthln such g

| SO,NH——COOR* III _
IV + XCOOR'— —_— e I
, O VI .

where X is bromo or chloro and R3 is C3-C3 alkyl. The-

5 transformation of IV into VI is usually accomplished in a
non—reacti&e solvent, such as acetone or methyl ethyl
ketone, in the presence of an acid scavenger, such as an

alkali metal carbonate, for example potassium carbonate.
molar excess of the haloformate is usually added, although

10 other ratios are operative. This reaction is generally
performed at a temperature from about 30°C up to about
100°C fdr_a period of 1-6 hours to provide the desired
intermediate of Formula VI. The intermediate of Formula VI
and the substituted aniline of  Formula IXI are then heated

15 together in an inert high-boiling solvent, such as dioxane,
toluene, or diglyme, at temperatures from about 50°C up to
the reflux temperature of the mixture to provide the

desired product I.

A

The starting materials and intermediates for the

20 preparation of the present compounds are commercially
| ava;lable or can be readily prepared by the above-described
methods or other methods known in the literature. ‘

This invention includes the pharmaceutically

acceptable salts of the compound of Formula

I.. The

25 compound of this invention can react with basic materials
such as alkali metal- or alkaline earth metal hydroxides,
carbbnates, and bicarbonates including, without limitation,
sodium hydroxide, sodium carbonate, potassium hydroxide,
calcium hydroxide, lithium hydroxide, etc. to fEorm

30 pharmaceutically acceptable salts such as the corresponding

sodium, potassium, lithium, or calcium salt.

Nontoxic

organic bases can also be used, including primary,
secondary, and tertiary alkyl amines, such as me;hylamine,

triethylamine, and the like.



5 paper or other container. Wen the excipient serves as a diluent, it
can be a solid, sem-solid, or liquid material, whichfiA oi-eme

carrier or mediumfor the active ingredient. Thus, t ﬁi%£$§MﬂTE§ E i1 be
in the formof tablets, pills, powders, |ozenges, sachdgts, cachets, 10
elixirs, suspensions, enulsions, solutions, 'syrups, rlosOBsSER499% s¢l {d or
in aliquid nmedium, ointnents containing for exanple up to 10% by wgi ght

of the active conpound, soft and hard gelatLp_capsuI , supposttort
sterile injectable solutions, and sterile packaged p ers. 15

In preparing a formulation, it may be necessary to mll the active conpound
to provide the appr opr i at ehpaeding @and aBbpev iyt ilohsCABBA NI Ena tist BRe Ot her

Lrgredients. m%{ae“gagthxspa RQUd ks ShESHAY Bhided HRlBGe 1

cl esi
designated. For example, "°C* refers to degrees Celsius;

*N* refers to normal or normality; “mmole” means millimole;

5 *g* refers to gram; "ml"” means milliliter; *M®* refers to
molar or molarity; and "NMR" refers to nuclear magnetic
resonance.

_ The following examples further illustrate the
preparation of the compound of Formula I. The examples are

10 illustrative only and are not intended to limit the scope
of the invention in any way.
Example 1
15 2,3-Dihydrobenzofuran-5-sulfonamide

This compound was prepared essentially according
to the teachings of J.A. Aikins, et al,, European Patent
Publication 254,577, published January 27, 1988. N,N-

20 dimethylformamide (23.0 ml, 297 mmol) wae cooled in an ice-
salt bath and treated dropwise with sulfuryl chloride (20.0
g. 148 mmol) at such a rate that the reaction temperature
was maintained below 15°C. To this was added 2,3-
dihydrobenzofuran (17.0 g, 142 mmol), and after warming to
room temperature, the reactlon mixture was rapidly heated
to 130°C over ten minutes, and then allowed to cool to room
temperature. The reaction mixture was poured into
water/ice/dichloromethane, 1/5/1 (700 ml), and the organic
layer collected. The agueous layer was diluted with water
30 (100 ml) and extracted with dichloromethane. The combined
organi¢ phase was dripped into ah ammonium hydroxide
solution (3N, 250 ml),.and allowed to stir overnight.
Residual dichloromethane was removed by distillation and
the resulting solid collected on a filter, washed with a
35 small amount of water, followed by ether and then dried by
aspiration to provide 12.8 g (45%) of the product.

25



®

20 | ess than 200 nesh. |If the active conpound is substantially water

sol uble, the particle size is normally adjusted by '."n" t.o_proyvide a
substantially uniformdistribution in the fornulatlcREPEA ENE%HUSHEE% sh
Some exanpl es of suitable excipients include 25 | JTTOSE—trext+ose]
sucrose, sorbitol, mannitol, starches, gum acacia, g¢alfc aat

al gi nat es, tragacant h, gel ati n, calciumsilicate, mjc mf% @?
cel l ul ose, polyvinyl pyrrolidone, cellul ose, ter, $ykup.—and gethvl

cel lul ose. The fornulations can additionally”1ncludg: 30 | ubri cat}i ng
agents such as talc, nmagnesium stearate, and m neral~—or+ ' nts;

emul si fyi ng and SUSpend'ngmé§§QE§ o PR pYbBGCcE tRECH BouiRGhY| - and
ot one”or "FRELEGMCE, LI GSRE! Sl A0 LS UGS, 3%
(¢, 2H, J=8.8 Hz, CH2)., 4.60 (t, 2H, J=8.8 Hz, CH2), 6.86
{d, 1H, J=8.4 Hz, Ar-H), 7.12 {bs, 2H, exchanges with D20,
5 SQ2NH2), 7.56 (4, 1H, J=8.4 Hz, ‘Ar-H), 7.64 (s, 1H, Ar-H);
IR{KBr} 3356, 3255, 1606, 1590, 1557, 1407, 1442, 1314,
1249, 1149, 1116, 1070, 982, 923 and 836 cm™l; FDMS (MeOH)
m/e 200 (M%),
‘Analysis for CgHgNO3S: .
10 - Theory: C, 48.23; H, 4.55; N, 7.03; S, 16.09.
Found: C, 48.01; H, 4.71; N, 7.00; S, 16.36.

Exam 2

15 _ ’ N-[5- (2,3- dlhydrobenzofuryl)sulfonyl]~N'-(3 4-
dlchlorophenyl)urea

A solution of the product of Example 1 (29.6 ¢,
148,.6 mmol) in acetone (75 ml) and 1N aqueous NaOH (150 ml,
20 150 mmol) was treated dropwise with a solution of 3,4-
dichlorophenylisocyanate (30.0 g, 154.8 mmol} in 75 ml of
acetone over 20 minutes. After stirring two hours, the
ingsoluble big(3,4-dichlorophenyl)urea was removed by
filtration and the resulting clear solution neutralized by
25 the addition of 1IN agueous HCl (150 ml, 150 mmol). The
slurry was stirred 30 minutes, filtered and washed with
water (S00 ml), ether (200 ml), ether/hexane (1/1, 100 ml)
and hexane (200 ml). Vacuuin drying gave 50.1 g of crude
product which was slurried in ethanol (300 ml) for one
30 hour, collected on a filter and washed with ether. This
ethahol reslurry was repeated and provided 42.7 g (74%) of
the title compound after vacuum drying (50°C}.
Analysis of the product gave the following
results: mp= 188-189°C; 1H NMR (300 MHz, dg-DMSO) 83.25 (t,
35 2H, J=8.8 Hz, CH2), 4.63 (t, 2H, J=8.8 Hz, CH2), 6.92 (d,
1H, J=8.6 Hz, Ar-H), 7.25 (dd, 1H, J=2.5, 8.8 Hz, Ar-H),.



35 formul ated so as to provide quick, éustalned o o
kel ease of the active ingredient after adninistration|REP MENT SHERBy

enpl oyi ng procedures well known in the art. The conpo jetabl y
formulated in a unit dosage form each dosage contain to 5
about 500 ng, nore usually about 25 to about 300 ng,

ingredient. The term”unit dosage fornt refers to phypi di.screte fnits
suitabl e as unitary dosages dosages for hungn subjectps and ot her mammalls,
each unit containing a predeterm ned quantify of acti 0

calculated to produce the desired therapeutic effect, in
: 7.48 (d, 1H, J=8.8 Hz, Ar-H), 7.68 (d, 1H, J=2.5 Hz, Ar-H),

10

15

20

25

30

35

e—mrateriat—16

7.71 {4, 1H, J=8.5 Hz, Ar-H), 7.77 (s, 1lH, Aar-H), 9.08 (s,
1H, exchanges with D20, ArNH), 10.85, (bs. 1H, exchanges
with D20, SO2NH): IR(KBr) 3275, 1701, 1580, 1511, 1452,
1380, 12444, 1202, 1142, 1115, 1045, 896, 708 and 585 cm;
FDMS {MeOH) m/e 386, 388, 390 (M*).
Analysis for Ci3sHj2ClaN204S:

Theory: C, 46.53; H, 3.12; N, 7.23.

Found: C, 46.77; H, 3.24; N, 7.26.

The compound of Formula I has been shown to be
active against transplanted human tumors in vivo.
Accordingly, this invention provides a method of treating a
susceptible neoplasm in a mammal which comprises
administering Eo a mammal in need of said treatment an
effective amount of a compound of the Formula I. '

To demonstrate the anti-tumor activity of the
conmpound of Formula I, the compound was tested in mice
bearing different xenograft tumors. Two of the tumor
models used for showing the anti-neoplastic activity of the
gulfonylurea of this invention were the human colon
xenografts, HXGC3 and VRC5. J.A. Houghton and D.M. Tayldr,
British Journal of Cancer, 37:213-223 (1978). These tumors
were obtained from St. Jude's Children's Research Hospital
and have been widely used as human tumor models.

First passage tumors were stored in liquid
nitrogen, using standard techniques. The transplanted
tumor was reestablished from the Tumor Bank every six
months or as needed. The tumor was maintained by serial
passage twice weekly in nude mice,

In the procedures utilized here, the tumor was
removed from passage animals and minced into 1- to 3-mm
cubic fragments using sterile techniques. Tumor pieces
were checked for sterility using both Antibiotic Medium'1
and Brain Heart Infusion (Difco, Detroit, Michigan). The



association wth a suitable pharmaceutical excipi enfr—fre—aet+vre—eomgound
Is effective over a w de dosage range. For exanpl e, REE&&QEMENT
normally fall within the range of about 0.5 to abouy [Z00 nmgrkg—of-lbqdy 15

weight. In the treatnment of adult humans, the rang 3f0@??EP‘¢?60 alout 50
ng/ kg, in single or divided dose, is preferred. However, Tt W bg

under st ood that the anmount of the conpound actual | y| adf-r+stered—uill I be
determ ned by a physician, in the |ight of t{g relepant circunstanceg, 20
including the condition to be treated, the chosen rourte ofadmmistration,
t he age, weight, and response of the individual patient, and the severity
of the patient'stupaptRiasesawarehimpfarted hstabdve régipgent LORjedudNe not
intended to |ini hitBes@s@R@nebukly i\BENLXeN14A, ADEVBY- t2Schar .
Drug therapy on the appropriate schedule was
initiated seven days after tumor implantation. The
5 compound being tested was mixed with 2.5% Emulphor EL620
from GAF Corporation (1:40 dilution in 0.9% galine). The
total dosage volume for each administration was 0.5 ml.
All animals were weighed at the beginning and end of
administration of the subject compounds. Food and water
10 were provided ad libitum.
Each control group and each dosage. level of the
;reated groups consisted of'10 mice selected at réndom from
the pool of implanted animals. The formulations were
administered orally by gavage with the use of an 18fgéuge
15 needle. Compounds were dosed daily for 10 days.
The tumor was measured five days after treatment
ended with two dimensional measurements {width and length)
of the tumor taken using digital electronic calipers
interfaced to a microcomputer. J.F. Worzalla, et al.,

LYY~

-20 Investigational New Drugs, 8:241-251 (1990). Tumor weights
were calculated from thése measurements using the following
formula:

Tumor weight (mg) =

25

At least one control group of an equal number of mice was
treated with the same volume of 2.5% Emulphor only. The
percent inhibition is determined by subtracting the ratio
30 of the mean tumor size of the test group relative to the
control group from one and multiplying the result by 100.



a

-15- Formul ati.on Exanple 1 Hard gel atin capsul es ar
following ingredients: 5 Quantity (na/capsule)
N-[[ (3, 4-di chl or ophenyl ) am no] car bonyl ] -

di hydr obenzof ur an- 5- sul f onam de

305. 0 Magnesium stearate

ingredients are nixed and filled into 15 hard ggel
ng quantities.

. The results of several experiments in mice
bearing the HXGC3 and VRCS5 human colon adenocarcinomas when
the instant compounds were administered orally are provided
in Table I. 1In the Table, column 1 describes the

5 particular human tumor xenograft being studied; column 2
gives the dosage level of the compound of Formula I in
willigrams per kilogram of body weight; colum 3 describes
the percent inhibition of tumor growth; and column 4
tallies the number of mice which died during the course of

10 the experiment relative to the total number of animals in
the group.
TABLE 1 .
15 Tumor Dosage Percent Inhibjition Toxic/Total
HXGC3 1200 99 0/10
600 ' 98 0/10
300 98 - 0/10
150 81- 0/10
20 VRCS "1200. : 100 0/10
. 600 _ -100 g 0/10
300 _ 98 0/10
150 97 0/10
25 As a result of the high therapeutic index of the
compound of Formula I, toxlcologlcal studies were performed
to determine whether the compound of the current invention
possessed the same adverse reaction profile of sulofenur.
For these experiments thirty male Fischer 344 rats were
30

administered varying dosages of a formulation containing -
the compound of Formula I. These formulations contained
between 65 and 1000 mg of the active ingredient per
kilogram of body weight of the rat, in combination with a
suitable excipient, usually containing 10% acacia. The
35 compounds were administered orally by gavage. The
compounds were dosed daily for 14 days. Aall animals were



Formul ati on Exanple 2 A tablet fornula is prepared u

i:ngredi ents below. Quantity (ng/tablet) ACEMEN HEET
N-[[ (3, 4-di chl or ophenyl ) am no] car bonyl ] - 2, 3- IS

di hydr obenzof ur an- 5- sul f onami de | I gse,
m crocrystal line 400. 0 Caol OE 302&'5 1%1 I §xi de
10.0 30 Stearic acid 5{0 The

conponents are bl ended and conpressed to fotgbgablet

S, each wei ghi ng p65
ng.

weighed at the beginning and end of administration of the
subject compounds. Food and water were provided ad
Upon completion of the testing regimen,

5 morphological and hematological studies were performed.
These studies indicated an absence of hemolytic anemia,
which is the dose-limiting toxicity of sulofenur.
Pathological studies performed indicate effectiveness
against tissues with a high mitotic index, including lymph

10 nodes, thymus, gut, testis, and bone marrow, these changes
being consistent with the tissue effects produced by other
efficacious anticancer drugs. Unexpected tissue changes
were not observed, demonstrating a more limited adverse

reaction profile than other compounds’ of its class.

15 The compound of Formula I is an antineoplastic

agent and the ihvention_provides a method of treating
susceptible neoplasms. In particular, the present compound
ig useful in treating solid tumors including carcinomas
such as ovarian, non-small cell lung, gastric, pancreatic,
20 prostate, fepal cell, breast, colorectal, small cell lung,
" melanoma, and head and neck; and sarcomas such as Kaposi's
sarcoma and rhabdomyosarcoma.
The instant compound is usually admlnlstered in
the form of a pharmaceut1ca1 compos1tlon, preferably
- 25 “'orally- Such compositions are prepared in a manner well
known in the pharmaceutlcal art and comprise at least one
active compound. Accordingly, the present invention also
encompasses pharmaceutical compositionsg ‘which contain, as
the active ingredient, the compound of Formula I associated
30 .with a pharmaceutically acceptable carrier, diluent, or
excipient. These formulations are useful in the treatment
of mammals suffering from susceptible neoplasms.. The
invention further comprises a method of treating
susceptible neoplasms using compositions containing as an
35 active ingredient the compound of Formula I.



-16-~Fornulation Exanple 3 A dry powder |nhaler formul ation is prepared
contai ning the follow ng conponents: Wiaht %

N-[[ (3, 4-dichl orophenyl )am no] carbonyl] 2,3 d|hydronREEhAQEhﬂﬂgréuﬂﬁghanlde
10 Lact ose 95 The adqtifv
mxture is mxed with the [actose and the m xture isjafld@d3 SEPa9%s v pcmder

I nhal i ng appl i ance. 15 Fornulit on Exanple 4

Tabl ets, each containing 60 ng of active ingredi ent, gprepared-as

foll ows: 20 N—[[(3,4-dich|orophenyl)anino]carbonx;l 2, 3-

di hydr obenzof ur an- 5- sul f onam de 60. 0

In making the compositions of the present
“invention the active ingredient is usually mixed with an
excipient, diluted by an excipient or enclosed within such
a carrier which can be in the form of a capsule, sachet,

5 paper or other container. Wwhen the excipient serves as a
diluent, it can be a solid, semi-solid, or liquid material,
which acts as a vehicle, carrier or medium for the active
ingredient. Thus, the compositions can be in the form of
tablets, pills, powders, lozenges, sachets, cachets,

10 elixirs, suspensions, emulsions, solutions, syrups,
aerosols (as a solid or in a liquid medium), ointments
containing for example up to 10% by weight of the active
compound, soft and hard gelatin capsules, suppositories,
sterile injectable solutions, and-sterile packaged powders.

15 In preparing a formulation, it may be necessary
to mill the active compound to provide the appropriate
particle size prior to combining with the other
ingredients. If the active compound is substantially
insoluble, it ordinarily is milled to a particle size of

20 less than 200 mesh. If the active compound is
substantially water soluble, the particle size is normally
adjusted by milling to provide a substantially uniform
distribution in the formulation, e.g. about 40 mesh.

Some examples of suitable excipients include

25 lactose, dextrose, sucrose, sorbitol, mannitol, starches,
gum acacia, calcium phosphate, alginates, tragacanth,
gelatin, calcium silicate, microcrystalline cellulose,
polyvinylpyrrolidone, cellulose, water, syrup, and methyl
cellulose. The formulations can additionally include:

30 lubricating agents such as talc, magnesium stearate, and
mineral oil; wetting agents; emulsifying and suspending
agents; preserving agents such as methyl— and
propylhydroxybenzoates; sweetening agents; and flavoring
agente. The compositions of the invention can be

35 formulated so as to provide quick, sustained or delayed



Starch

45.0 ng 25
M crocrystal line cellul ose 35.0-18 -
Pol yvi nyl pyrrolidone (as 10% sol ution in water) REﬁﬂACENE%H‘SHEET 4.0 ny
30 Sodi um car boxynet hyl starch 275 g vEghesi um
Stearate 0.5 Tal c
1.0 ng 35 Tot al " .0335%899&, -17-
The active ingredient, starch and cell ul osei1&fe pasjsé 20

nmesh U. S. sieve and m xed

10

i5

20

25

release of the active ingredient after administration to

the pafient by employing procedures well known in the art.
The compositions are preferably formulated in a

unit dosage form, each dosage containing from about 5 to

about 500 mg, more usually about 25 to about 300 mg, of the

active ingredient. The term "unit dosage form" refers to
physically discrele units suitable as unitary dosages
dosages for human'subjects and other mammals, each unit
containing a predetermined quantity of active material
calculated to produce the desired therapeutic effect, in
association with a suitable pharmaceutical excipient.

The active compound is effective over a wide
dosage range. For exémple, dosages per day normally fall
within the range of about 0.5 to about 1200 mg/kg of body
weight. In the treatment of adult humans, the range of
about 1 to about 50 mg/kg, infsingle or divided dose, is
preferred. However, it will be understood that the amount

of the compound actually administered will be determined by

a physician, in the light of the relevant circunstances,
including the condition to be treated, the chosen route of
administration, the age, weight, and response of the
individual patient, and the severity of the patient's
symptoms, and therefore the above dosage ranges are not
intended to iimit the scope of the invention in any way.



thorbughly. The sol ution of polyvinylpyrrolidone is mxed 5

resul tant powders,

to the granul es

yield tablets each wei ghing 150 ng. Fornul ati on Exanplie T5 Capsur €s,
contai ning 80 ng of medi canent are nade as FOPT ows:

whi ch, after

whi ch are then passed through a 16 P1A¢EN
granul es so produced are dried at 50-60[err]C and pasq

U. S. sieve. The sodi um carboxynet hyl starch, magnesi urp gt ear at
previ ously passed through a No. 30 nmesh U.S. sieve,

with the

S { &) ' 2
T SHEE

are |10 3 SER 1994 a

m Xxi ng, are conpressed o tabl e

[[ (3, 4-dichl orophenyl ) am no] carbonyl ] -2, 3- 20

di hydr obenzof ur an- 5- sul f onam de
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Hard gelatln capsules are preparetl u31ng the
following ingredients:

Ouantity (ma/capsule)

N-[[(3,4-dichlorophenyl)amino]carbonyl}-2,3-
dihydrobenzofuran-5-sul fonamide

Starch

Magnesium stearate

250.0
305.0

5.0

The above ingredients are mixed and filled into
hard gelatin capsules in 560 mg quantities.

Formulation Example 2

A tablet formula is prepared usiné the
ingredients below:

N-[[(3,4-dichlorophehyl)amino]carboqyl]—2,3—
dihydrobenzofuran-5-sul fonamide

Cellulose, microcrystalline

Stearic acid

_Colloidal silicon dioxide

- OQuantity (mg/tablet)

250.0

400.0

10.0 .

The components are blended and compressed to

form tablets,

each weighing 665 mg.

ach



Starch
2.0 ng 25 Tot al

passed t hrough

gelatin capsules in 190 ng quantities.

Supposi tories,
fol | ows:

10

15

20

25

30

35

Y, v [
active ingredient, cellulose, starch, and nagnesiun1stéRE &URIMENT | Sk
I
|
e

109.0 ng Magnesi um stearate

a No. 20 30 mesh U.S. sieve, and fil ’
g ¢ -18- Formul afi
each containing 225 ng of active ingredile
-16-
Formulati Exam

A dry powder inhaler formulation is prepared
containing the following components::

Weight %
N- [{(3,4-dichlovopheny!)aminolcarbonyl] 2,3
dihydrobenzofuran 5 ool fonamide 5
Lactose 95

The active mixture is mixed with the lactose and
the mixture is added to a dry powder inhaling appliance.

Formulation Example 4

Tablets, each containing 60 mg of active
ingredient, are prepared as follows:

N-1[(3,4-dichlorophenyl)aminolcarbonyl]-2,3-

dihydrobenzofuran-5-sulfonamide 60.0 ng
Starch | 45.0 mg
Microcrystélline cellulose - 35.0 ng
Polyvinylpyrrolidone _

(as 10% solution in water) ' ' 4.0 mg
Sodium carboxymethyl starch 4.5 mg
Magnesium stearate . 0.5 mg
Talc ’ ' . 1.0 ma

Total ' 150 mg



5 N—f[(3,4-dichlorophenyl)anino]carbonyl]-2,3-

di hydr obenzof ur an- 5- sul f onam de
acid glycerides to

225 ng Saturated fatty

2,000 ng 10 The act
passed through a No. 60 nmesh U.S. sieve and suspendecREEL&QgﬁﬁgmﬁggE

fatty acid glycerides previously nelted using the mn
The m xture is then poured into a suppository 15
capacity and allowed to cool. Formulation Exanple 7 $ugpensions, each
containing 50 ng of nedi canent 20 per 5.0 ml dos¢ are ma
N-[[ (3, 4-di chl or ophenyl ) am no] car bonyl ] - 2, 3-

| ) BiSEROI9Rpal

N

m heat neces

di hydr obenzof ur an- 5- sul f onam de 50.0 ny
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The active ingredient, starch and cellulose are

passed through a No. 20 mesh U.S. sieve and mixed

thoroughly. The solution of polyvinylpyrrolidone is mixed
with the resultant powders, which are then passed through a
16 mesh U.S. sieve, The granules so produced are dried at

50-60°C and passed through a 16 mesh U.S. sieve. The

sodium carboxymethyl starch, magnesium stearate, and talc,

previously passed through a No. 30 mesh U.S. sieve, are
then added to the granules which, after mixing, are

compressed on a tablet machine to yield tablets each
weighing 150 mg.

For ion

Capsﬁles, each containing 80 mg of medicament
are made as follows: .

N-{[{{(3,4-dichlorophenyl)amino]carbonyl}-2,3-

dihydrobenzofuran~5-sulfonamide 80.0 mg
Starch _ _ ) 109.0 mg
Magnesium stearate 1.0 mg -
Total 190.0 mg

The active ingredient, cellulose, starch, and
magnesium stearate are blended, passed through a No. 20

mesh U.S. sieve, and filled into hard gelatin capsules in

190 mg quantities.
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Formulation Example 6

Suppositories, each containing 225 mg of actfve
ingredient. are made as follows:

N-1[(3,4-dichlorophenyl)amino]carbonyl}-2,3-
dihydrobenzofuran-5-sp lfonamide 225 mg

Saturated fatty acid glycerides to 2,000 mg

The active ingredient is passed through a No. 60
mesh U.S. sieve and suspended in the saturated fatty acid
glycerides previously melted using the minimum heat

necessary. The mixture is then poured into a suppository
mold of nominal 2.0 g capacity and allowed to cool.

Formulation Example 7

Suspensions, each containing 50 mg of medicament
per 5.0 ml dose are made as follows:

N-[[(3,4~dichlorophenyl)amino}carbonyll-2,3-

dihydrobenzofuran-5-sulfonamide ‘50;0 ng
Xanthan gum 4.0~mg
Sodium carboxymethyl cellulose (11%)

Microcrystalline cellulose (39%) 50.0 pg
sucrose 1.7% ¢
Sodium benzoate 10.0 mg
Flavor and Color q.v.

Purified water to 5.0 ml



5 m crocrystal line cellul ose and sodi um car boxynet hyl

cellulose in

wat er. The sodi um benzoate, flavor, and color are diluted with sone of the

wat er and added with stirring. Sufficient water is tr‘“JﬁﬂﬁggTqT e
the required volune. Fornmul ati on Exanpl e 8 Capsul es, a1 2\ 50 ny
of nmedi canent, are nmade as follows: 15

N-[[ (3, 4-di chl or ophenyl ) ami no] car bonyl ] - 2, 3- 03 SEP 1996

di hydr obenzof ur an- 5- sul f onam de -19- 1%0{0 ng Starch

407.0 ng 20 Magnesi um stearate _ 3.

Tot al 560.0 ng

The medicament, sucrose and xanthan gum are
blended, passed through a No. 10 mesh U.S. sieve, and then
mixed with a previously made solution of the

5 microcrystalline cellulose and sodium carboxymethyl
cellulose in water. The sodium benzoate, flavor, and color
are diluted with some of the water and added with stirring.
sufficient water is then added to produce the required

_ volune.

10

Formulation Example 8
Capsules, each containing 150 mg of medicament,
are made as follows:

15 :
N~-{[(3,4-dichlorophenyl)amino]}carbonyl]-2, 3-
dihydrobenzofuran-5-sulfonamide 150.0 mg

- Starch _ ' 407.0 mg

20
Magnesium stearate 3.0 ng
Total - - | 560.0 mg

25 The acfive ingredient, cellulose, stafch, and

magnesium stearate are blended, passed through a No. 20

mesh U.S. sieve, and filled into hard gelatin capsules in
560 mg quantities.
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25 The active ingredient, cellulose, starch, and magnesi um
st earate are bl ended, _passed-through-aNo. 20 nmesh U.S. sieve, and filled

compound of L he ?Jﬁﬁfﬁ!ﬁ%ﬂ}ﬂﬂﬁ}l{ﬁ\mi%ﬁ;ﬁf  cal | {REPEAGEMBNE' SHERT

thereof. 2. A conmpound or mal a* 10
R : * 03 SEP 1998
- 20 -
We Claim:
1. a compound of the formula
5
¢l
[ |
Xy—§—N—C—N cl
| L ]
o L 0 .
or a pharmaceutically acceptable salt thereof.
2. A compound of the formula
10
o o Cl
il Il
S—N—C—N Cl
I H H .
0 0]
or a pharmaceutically acceptable salt thereof, for use
as an antineoplastic agent.
15 ' 3. A pharmaceutical formulation comprising,

as an active ingredient, a compound of the formula

cl
O 9]

|

§—N—C—N c1
I = H

O

20 or a pharmaceutically acceptable salt thereof,
' associated with one or more suitable pharmaceutically
acceptable carriers, excipients or diluents therefor.

. 4. A process for preparing a compound of the
formula

25 §



[err] or a pharmaceutically acceptable salt thereof, for use as an
anti neoplastic agent. 15 ~——3. A pharnaceuti cglfarmil ation

\ “a conpound of the fIREPLAE

conprising, as an acti | peveIm
a pharmaceutically aﬂgﬁ!ﬂ@ﬂﬂ M “ ereof, associated Wt
sui tabl e pharmaceuti D

@ carriers, excipienfs Oﬁhfil ent s
br 1H® AL

therefor. 4. A process for.preparing a conpound of thelf 51996
S -
Cl
i 1 =
Ny—S—N—C—N cL
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o ~ ©

which comprises reacting with a compound of the formula
Cl

Y cl

(831

in which Y is -NHz or -NCO, a sulfonyl compound of the

formula

10 °

in which X is -NCO, -NH3, or -NH-COOR in which R is C3-
C3 alkyl, provided that if X is -NCO or -NH-COOR, then
. Y is -NH; and if X is -NH; then Y is -NCO.
15



- 21t [er'r] which conprises reacting with a con

which X is -NCO

: _ . HEE la [err]

In which Yis -NH2 or -NCO, a sulfonyl conpound ] rr] 10 in
-NH err], or -NHCOOR in whichf Ris Cerr]- Clekr] alkyl,

provided that if X is -NCOor -NH COOR, then Y |s| -ORSERTO%nd|{it X is

-NH err] then Y

10

is -NCO. 15 -22-

ANTITUMOR COMPOSITIONS AND METHODS OF TREATMENT

Abstract

This invention provides the use of N-{[(3.4-
dichlorophenyl)amino] carbonyl} -2, 3-dihydrobenzofuran-5-
sul fonamide, and pharmaceutically acceptéble salts
thereof, in the treatment of susceptible neoplasms in
mammals. This invention further provides the novel
aforementioned compound and its pharmaceutical
formulations. |



