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5 The invention relates to saccharin derivatives which inhibit the

enzymatic activity of proteolytic enzymes, to processes for preparation thereof, to
method of use thereof in the treatment of degenerative diseases and to
pharmaceutical compositions thereof.
Inhibitors of proteolytic enzymes are useful in treatment of which
10 proteolysis is a substantive element. Serine proteases are the most widely
distributed class of proteolytic enzymes. Some serine proteases are characterized
as chymotrypsin-like or elastase-like based upon their substrate specificity.
Chymotrypsin and chymotrypsin-like enzymes normally cleave a peptide bond in a
protein at a site at which the amino acid on the carbonyl side is Trp, Tyr, Phe, Met,
15  Leu or other amino acid which contains an aromatic or a large alkyl side chain.
~ Elastase and elastase-like enzymes normaily cleave a peptide bond at a site at which
the amino acid residue on the carbonyl side of the bond is Ala, Val, Ser, Leu or
other small amino acid. Both chymotrypsin-like and elastase-like enzymes are
| found in leukocytes, mast cells and pancreatic juice in higher organisms, and are
20  secreted by many types of bacteria, yeast and parasites.
| Dunlap st al. PCT Application WO 90/13549 describes a series of
2-substituted saccharin derivatives useful as proteolytic enzyme inhibitors.
According to the present invention there is provided a compound
having the structural formula -
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Formula 1
wherein :
30 R; is hydrogen, halo, lower-alkyl, perfluefo-lower-alkyl, perchioro-lowet-

alkyl, lower-alkenyl, lower-alkynyl, cyano, amin®, lower-alkylamino, di-lower-
alkylamino, lower-alkoxy, benzyloxy, lower-alkoxycarbonyl or phenyl; and

This Sheet Has Been Replaced

 [WInA II




| eukodyt es,
secr et

Dunl al® et al
2-subsxituted

i nhi bijors.

: Tyr, Phe, Met, Leu or other amino acid which cés
aromat c or a large alkyl side chain. El gstase and el astase-li ke enzyne
gy cleave a peptide bond at a site™at which the ami no acid residue on
: side of the bond is Ala, Val, Ser, Leu or other small am no
Joth chynotr 's?mu&%taﬁﬂe%ﬁmgﬁsu&g FARGTR A€ dgund |

mast celd S and pancr eatl e juice [

d by rrmyinpgqossi lsfselbtaed froingthe grouptconsistingenf dﬂdtossn, lower-alkyl,

R ,\/\ngl() e f
g cC ar| n erlvatl és usé& gl%&r)‘g‘t%e y’t‘lﬁlclsgﬁlg

5 Trp,

¥ bonyl

her "organi sns, and are

alkylamino-lowerzd deoxyr-lowerralkyl. dewer-alkemydawenatkibher e i s

provi ged as Co'ﬁﬂliﬂﬁ)-m&&iéﬂcyl '}ﬁr&ﬂdr&ﬂéwlé’radlk}flofdﬁﬁbﬁ cly&dd, karboxy,

10

15

25

30

35

aminocarbonyl, R-oxycarbonyl, B=N, 1-lower-alkyl-2-pyrrolyl, lower-
alkylsulfonylamino, perfluoro-lower-alkylsulfonylamino, perchloro-lower-
alkylsulfonylamino, nitro, hydroxy, R-carbonyloxy, lower-alkoxy, cycloalkoxy,
B=N-lower-alkoxy, hydroxy-lower-alkoxy, poly-hydroxy-lower-alkoxy or acetal
or ketal thereof, lower-alkoxy-lower-alkoxy, poly-lower-alkoxy-lower-alkoxy,
hydroxy-poly-lower-alkyleneoxy, lower-alkoxy-poly-lower-alkyleneoxy,
B=N-carbonyloxy, carboxy-lower-alkoxy, R-oxycarbonyl-lower-alkoxy,
methylenedioxy, di-lower-alkylphosphonyloxy, R-thio, R-sulfinyl, R-sulfonyl,
perfluoro-lower-alkylsulfonyl, perchloro-lower-alkylsulfonyl, aminosulfonyl,
lower-alkylaminosulfonyl, di-lower-alkylaminosulfonyl and halo, wherein R is
lower-alkyl, pheny! or phenyl-lower-alkyl, phenyl having from one to three
substituents selected from the group consisting of lower-alkyl, B=N-carbonyl,
B=N, lower-alkoxy, B=N-lower-alkoxy and halo,

B=N is amino, lower-alkylamino, di-lower-alkylamino, carboxy-lower-
alkylamino, 1-pyrrolidinyl, 1-piperidinyl, 1-azetidinyl, 4-morpholinyl,
1-piperazinyl, 4-lower-alkyl-1-piperazinyl, 4-benzyl-1-piperazinyl or 1-imidazolyl;

Rj3 is hydrogen, lower-alkyl or phenyl;

X is hydrogen, nitro, halo, lower-alkyl, perfluoro-lower-alkyl, perchloro-
lower-alkyl, phenyl, phenyl-lower-alkyl, phenylcarbonyl, pyridyl-lower-alkyl,
formyl, lower-alkanoyl, carboxy, lower-alkoxycarbonyl, aminocarbonyl, lower-
alkylaminocarbonyl, di-lower-alkylaminocarbonyl, cyano, B=N, B=N-lower-
alkyl, B=N-lower-alkanoyl, B=N-lower-alkoxycarbonyl, hydroxy, lower-alkoxy,
phenyloxy, B=N-lower-alkoxy, lower-alkylthio, phenylthio, lower-alkylsulfonyl,
phenylsulfonyl or B=N-sulfonyl, wherein phenyl is unsubstituted or has from one
to three substituents selected from the group consisting of lower-alkyl, lower-
alkoxy and halo, wherein B=N is as defined above,

-Y- is the remaining atoms of a monocyclic or bicyclic, substituted or
unsubstituted carbocyclic or heterocyclic ring system;

or a pharmaceutically acceptable acid addition sait thereof if the compound
has a basic functional group or a pharmaceutically acceptable base addition salt
thereof if the compound has an acidic functional group.
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al wherein Rlerr] is hydrogen, halo, |ower-alkyl,
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The compounds of Formula I inhibit the enzymatic activity of
proteolytic enzymes and are useful in the treatment of degenerative diseases.
In a preferred aspect the invention provides a compound of
Formula I wherein -Y- is (CH2)p-, -C(=0)-. {CH2)m-O-, -CHR-O-, -CR>-0O-,
5 -C[(CH2)pl-O-, -C[CH2CH2N(R)CH2CH»2]-O-, -(CH2)m-N(R")-, -CHR-N(R')-,
-CR»-N(R")-, -C(R")=C(R")-0O-, -C(R")=C(R")-N(R")-, -C(=0)-C(R")=C(R")-,
-C(Z"Y=C(Z")-, -C(Z")=C(Z")-0-, -C(Z"=C(Z")-N(R")-, -N(Z")-C(Z")=N- or
-N=C(Z")-N(Z")-
wherein mis 1, 2, 3, or 4,
10 nis3,4,0r5,
R is the same or different lower-alkyl, phenyl or phenyl-lower-alkyl,
R'isHorR,
R"is HorRor the
R" groups taken together with the carbon atoms to which they are bonded

are furano, the

Z' groups taken together with the carbon atoms to which they are bonded
are benzo, furano, pyrido, pyrimidino or pyridazino, and the

Z" groups taken togéther with the carbon or nitrogen atoms to which they
are bonded are pyrido, pyrimidino or pyridazino,

wherein phenyl, benzo, furano, pyrido, pyrimidino or pyridazino can have
from one to three substituents selected from the group consisting of lower-alkyl,
B=N-carbonyl, B=N, lower-alkoxy, B=N-lower-alkoxy and halo, wherein B=N
is as defined above.

The invention further provides a process for preparing a compound

of Formula I which comprises condensing the corresponding compound having
the structural formula

S
7N\
0/ N o)
Formula II
wherein Q is chloro or bromo with the comresponding compound
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Formula I for preparation of a medicament for the treatment of a degenerative
disease in a patient in need of such treatment
10 In yet another aspect there is provided a pharmaceutical
composition for the treatment of degenerative disease which comprises a

proteolytic enzyme inhibiting concentration of a compound of FormulaIina

ol y-I ower - al kyl eneoxy,

pharmaceutical carrier.
The part of the compound of Formula I having the structural

formula

X /O
/
Y
is also described below as having the formula -Z. The compound of Formula III is
accordingly also described below as having the formula H-O-Z.

Saccharin is 1,2-benzisothiazol-(1H)-3-one-1,1-dioxide and the
compounds of Formula I, which are 2-[Z-O-CH(R3)]4-R;15, 6 and/or 7)-
R>-1,2-benzisothiazol-(1H)-3-one-1,1-dioxides, are accordingly 2-[Z-O-CH(R3)]-
4-R;«(5, 6 and/or 7)-Rz-saccharins.

In the compounds of Formulas I-III *corresponding" means that a
defined variable in one formula has the same definition in another formula.

The carbon chain part thereof has from one to ten carbon atoms,
preferably from one to four carbon atoms, and is branched or unbranched in the
following:- lower-alkyl, perfluoro-lower-alkyl, perchloro-lower-alkyl, lower-
alkoxycarbonyl, lower-alkylamino, di-lower-alkylamino, lower-alkoxy, the lower-
alkylamino part of lower-alkylamino-lower-alkyl, the lower-alkylamino part of di-

—_——
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accep! gﬁ[,; tgsgzﬁ%ﬁ%wef QikoRPpdrt 15519 MwerlalloR§-160EMLRY, 1he Jowér-ARGH gart
of lower-alkoxy-poly-lower-alkylenoxy, R-oxycarbonyl-lower-alkoxy, perfluoro-
lower-alkylsulfonyl, perchloro-lower-alkylsulfonyl, lower-alkylaminosulfonyl, di-
lower-alkylaminosulfonyl, 4-lower-alkyl-1-piperazinyl, phenyl-lower-alkyl,
pyridyl-lower-alkyl, lower-alkylaminocarbony!, di-lower-alkylaminocarbonyl,
10  lower-alkylthio and carboxy-lower-alkylamino.

In the following the carbon chain part thereof has from two to ten
carbon atoms, preferably from two to four carbon atoms, and is branched or
unbranched:- lower-alkenyl, lower-alkynyl, amino-lower-alkyl, the lower-alkyl
part of lower-alkylamino-lower-alkyl, the lower-alkyl part of di-lower-alkylamino-

15 lower-alkyl, hydroxy-lower-alkyl, the lower-alkyl part of lower-alkoxy-lower-
alkyl, the lower-alkoxy part of B=N-lower-alkoxy, hydroxy-lower-alkoxy,
polyhydroxy-lower-alkoxy, the second lower-alkoxy part of lower-alkoxy-lower-
alkoxy, the second lower-alkoxy part of poly-lower-alkoxy-lower-alkoxy, the
alkyleneoxy part of hydroxy-poly-lower-alkyleneoxy, the alkyleneoxy part of

20 lower-alkoxy-poly-lower-al.kyleneoxy, lower-alkanoyl, B=N-lower-alkyl,
B=N-lower-alkanoyl and B=N-lower-alkoxycarbonyl. Alkylene is preferably
1,2-alkylene. Cycloalkyl and cycloalkoxy have from three to six ring carbon
atoms and can be substituted by one or more lower-alkyl. Halo is fluoro, chloro,
bromo or iodo.

25 R; is preferably primary or secondary alkyl of two to four carbon
atoms or lower-alkoxy.

R; is preferably hydrogen, hydroxy, lower-alkoxy, cycloalkoxy,

=N-lower-alkoxy, hydroxy-lower-alkoxy, polyhydroxy-lower-alkoxy or acetal
or ketal thereof, lower-alkoxy-lower-alkoxy, poly-lower-alkoxy-lower-alkoxy,
.30  hydroxy-poly-lower-alkyleneoxy, lower-alkoxy-poly-lower-alkyleneoxy,
B=N-carbonyloxy, carboxy-lower-alkoxy, R-oxycarbonyl-lower-alkoxy,
methylenedioxy or di-lower-alkylphosphonyloxy and, except methylenedioxy, is
preferably located at the 6-position. Methylenedioxy can be located at the
5 and 6- or 6 and 7-positions.
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R is isopropyl, R2 is hydrogen or 6-methoxy and X is hydrogen, chloro, methyl,
phenyl, phenylmethyl, phenylcarbonyl, acetyl, 1-piperidinyl, 4-morpholinylmethyl
or phenyloxy.

In carrying out the preparation of a compound of Formuia I from a
corresponding compound of Formula II and the corresponding compound of
Formula III in the presence of a base, the base can be any base which is not itself a
reactant under the reaction conditions and is preferably an alkali metal carbonate,
an alkali metal alkoxide, a tri-lower-alkylamine, a thallous lower-alkoxide,
1,8-diazabicyclo[S.4.0]lundec-7-ene or 7-methyl-1,5,7-triazabicyclo[4.4.0]dec-
S5-ene. Under the reaction conditions the base may form the basic salt of the
compound of Formula III, which then reacts with the compound of Formula II.
The basic salt of the compound of Formula III can also be formed separately and
then condensed with the compound of Formula II and is preferably an alkali metal,
especially cesium, or thallous salt thereof. The condensation is carried out in an
organic solvent or mixture of organic solvents inert under the reaction conditions,
for example acetone, methylethylketone, acetonitrile, tetrahydrofuran, diethyl
ether, dimethylformamide, N-methylpyrrolidone, dichloromethane, xylene,
toluene or a lower-alkanol or mixture thereof, at a temperature in the range from
ambient temperature to the boiling temperature of the solvent or solvent mixture.

The compounds of Formulas II and III are known or are made by
known methods or by methods described below.

A compound of Formula II wherein R3 is hydrogen can be
prepared by diazotizing the corresponding lower-alkyl 2-amino-

3, 4 or 5-R-6-R;-benzoate ester, chlorosulfonylating the resulting lower-alkyl
3, 4 or 5-R>-6-R;-benzoate ester 2-diazonium salt with sulfur dioxide and
cuprous chloride, and cyclizing the resulting lower-alkyl 2-chlorosulfonyi-
3, 4 or 5-R-6-Ry-benzoate ester with ammonia to form the corresponding
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hydroxymethylation of which with formaldehyde affords the corresponding
2-hydroxymethyl-4-R;-(5, 6 or 7)-Rz-saccharin, displacement of whose hydroxyl
with chloride or bromide using, for example thionyl chloride, thionyl bromide,
phosphorus trichloride or phosphorus tribromide affords the corresponding
10  compound of Formula II. _
A compound of Formula II wherein R3 is hydrogen and Q is chioro
can also be prepared in one step from the corresponding compound of Formula IV
by chloromethylation with paraformaldehyde and chlorotrimethylsilane in the
presence of a Lewis acid, for example stannic chloride.
15 A compound of Formula II wherein Rj3 is lower-alkyl and
Q is chloro can be prepared by vinylating the corresponding compound of
Formula IV with the corresponding substituted or unsubstituted vinyl ester of a
lower-alkanoic acid in the presence of disodium palladium tetrachloride, then
treating the resulting 2-(substituted or unsubstituted vinyl)-4-R;-(5, 6 or 7)-
20  Rjy-saccharin with hydrogen chloride. Use of unsubstituted vinyl acetate, for
example, affords the corresponding compound of Formula II wherein
R3 is methyl. .
A compound of Formula II wherein R3 is hydrogen or phenyl can
be prepared by phenyithio-R3-methylating the corresponding compound of
25  Formula IV or basic salt thereof with the corresponding phenyl R3-chloromethyl
sulfide to form the corresponding 2-(phenylthio-R3-methyl)-4-R;-(S, 6 or 7)-
Rj-saccharin and displacing phenylthio therefrom with chloro or bromo using, for
example, sulfuryl chloride or sulfuryl bromide.
A compound of Formula IV can be prepared by lithiating the
30 corresponding 2-R;-3, 4 or 5-R;-N.N-di-lower-alkylbenzamide with a lower-alkyl
lithium, aminosulfonylating the resulting 2-R;-3, 4 or 5-R,-6-lithio-N,N-di-lower-
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alkylbenzamide with sulfur dioxide followed by hydroxylamine O-sulfonic acid or
sulfuryl chloride followed by ammonia, and cyclizing the resulting

2-R1-3, 4 or 5-Ry-6-aminosulfonyl-N,N-di-lower-alkylbenzamide in refluxing
acetic acid.

A compound of Formula IV wherein R; is primary or secondary
alkyl of two to four carbon atoms can be prepared by lithiating the corresponding
compound of Formula IV wherein R; is methyl with two molar equivalents of a
lower-alkyl lithium in an inert solvent, for example tetrahydrofuran, and alkylating
the resulting 4-lithiomethyl-5, 6 or 7-Rz-saccharin with the appropriate alkyl
halide. Both reactions are carried out at a temperature in the range from -80°C. to
-50°C. The above-described 2-R;-3, 4 or 5-R;-N,N-di-lower-alkylbenzamide
wherein R; is primary or secondary alkyl of two to four carbon atoms can be
prepared by a similar lithiation-alkylation sequence staxiing with the corresponding
2-methyl, ethyl or propyl-3, 4 or 5-R>-N,N-di-lower-alkylbenzamide.

A compound of Formula IV wherein R; is primary or secondary
alkyl of two to four carbon atoms can also be prépared by introducing R; earlier in
the synthesis. Conjugate addition of the appropriate Rj-cuprate to 2-cyclo-
hexenone and methoxycarbonylation of the resulting copper enolate with methyl
cyanoformate by the method of Winkler et al. (Tetrahedron Letters, p. 1051, 1987,
Journal of Organic Chemistry, vol. 54, p. 4491, 1989) gives the corresponding
2-methoxycarbonyl-3-R-cyclohexanone, enol etherification of which with
benzylthiol and acidic clay gives a mixture of the corresponding 6-R-2-benzyl-
thio-1-cyclohexenecarboxylic acid methyl ester and 6-R;-2-benzylthio-3-cyclo-
hexenecarboxylic acid methyl ester, aromatization of which with dichloro-
dicyanobenzoquinone gives the corresponding 2-R;-6-benzylthiobenzoic acid
methyl ester, oxidation-chlorination-debenzylation of which with chlorine in
aqueous acetic acid gives 2-Rj-6-chlorosulfonylbenzoic acid methyl ester,
cyclization of which with ammonia gives the corresponding 4-R;-saccharin of
Formula IV.

Preparation of certain compounds of Formula IV requires building
up both rings thereof. For example, to prepare a compound of Formula IV
wherein R is lower-alkoxy and Rj is hydroxy, 3,3-thiobispropionic acid is
converted with thionyl chloride into the bis acid chloride, which is converted with
benzylamine into the bis benzylamide, which on cyclization with sulfuryl chloride
gives 5-chloro-2-benzyl-2H-isothiazol-3-one Oxidation with one molar
eqmvalent of a peracld glves 5-chloro-2-benzyl-2H-isothiazol-3-one-1-oxide,
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Fornmul afl in a pharmaceutical carrier. The part of the
conpounl of Fahiahion heating undgr pieesurs With @ 2-lower-alkaxyfuran gives a 4-lower-

1 S alkeRy-Ja38rdxy2bda) 0N BenZbisotHiszol RH-3-6hd1LbRide ZandT&e conpound of
Formul agi Tl 1 ?mdauon with one molar equivalent of a peracid gives the comresponding 4-lower-
alkoxy-7-hydroxy-2-benzyl-1,2-benzoisothiazol-2H-3-one-1,1-dioxide, followed
5 by debenzylation by catalytic hydrogenation to give the corresponding 4-lower-
alkoxy-7-hydroxysaccharin of Formula IV.

Similarly alkylation of the 4-lower-alkoxy-7-hydroxy-2-benzyl-
1,2-benzoisothiazol-2H-3-one-1-oxide with a lower-alkyl halide or an
appropriately substituted lower-alkyl halide followed by oxidation and

10  debenzylation affords the corresponding 4-lower-alkoxy-7-R2-saccharin of
Formula IV wherein Rj is lower-alkoxy, cycloalkoxy, B=N-lower-alkoxy,
hydroxy-lower-alkoxy, polyhydroxy-lower-alkoxy or acetal or ketal thereof,
lower-alkoxy-lower-alkoxy, poly-lower-alkoxy-lower-alkoxy, hydroxy-poly-
lower-alkyleneoxy or lower-alkoxy-poly-lower-alkyleneoxy.

15 The pharmaceutically acceptable acid or base addition salt can be
any pharmaceutically acceptable acid or base addition salt but preferably has a
common anion, for example the hydrochloride salt, or common cation, for
example the sodium or potassium salt, respectively If the salt having a common
anion or cation is unacceptable because it is not crystalline or insufficiently soluble

20  or hygroscopic, a salt having a less common anion, for example the methane-
sulfonate, or less common cation, for example the diethylammonium salt, can be
used respectively. In any event for use in a mammal the acid or base addition salt
must be nontoxic and must not interfere with the elastase inhibitory effect of the

free base or acid form respectively of the compound of Formula I.
25 In the preparations and examples described below the structures of

the products are inferred from known structures of starting materials and expected
courses of preparative reactions. Purification or purity and structural confirmation
of starting materials and products were carried out or measured by melting
temperature range (m.r.), optical rotation, elemental analysis, infrared spectral

30  analysis, ultraviolet spectral analysis, mass spectral analysis, nuclear magnetic
resonance spectral analysis, gas chromatography, column chromatography, high
pressure liquid chromatography, medium pressure liquid chromatography and/or
thin layer chromatography.

35
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1, 2-benzi sot hi azol - (1H) - 3-one- 1, 1- di oxi de and the_conpounds of

For

Rl er ‘ - benzi sot hi azol - (1H) - 3-one- 1, 1- di oxi des, are accprdi ngﬂE‘pLAHAS BEEN
2-1Z ;R[err])] 4-Rlerr] - (5 6 and/or g_) R[err] sacchari ns:

In t rrpounds of Formulas I-11 correspondl ng" nmeans that a defined
vari a_b i n one formula has the same definition in another formula.

The C.far' ®n chain part thqrh@qﬁvehggna,ﬂpﬁ%rancﬁ&gggmwﬁ@;g&gn&ttg%fouﬁ@ﬁ,%erabI y

bto f

i o - |

35

our carbon atons, and unbranched in t

onEPF*’KVPWhHSr“Pf limit sbe @maoaukw WB¥r chl or o- | ower - al kyl ,

‘I koxycarbonyl, | ower-al kyl am no, di-|ower-alkyl am no,

of | ower - al kyl am no-| ower - al kyl ,

(II; Rj=i-Pr, R2=H, R3=H, Q=Cl)

n-Butyllithium (2.5 M, 100 ml) was added with stirring under
nitrogen at 0-5°C. during ten minutes to a solution of 2-isopropylbromobenzene in
anhydrous ether (500 ml). The mixture was allowed to warm to room
temperature, stirred at room temperature for six hours, and cooled to -60°C. A
solution of diethylcarbamyl chloride (34 g) in anhydrous ether (S0 ml) was added
during 20 minutes while maintaining the temperature below -50°C. The
temperature was allowed to rise to room temperature during one hour.

Water (100 ml) was added. The ether layer was washed with saturated aqueous .
sodium chloride (200 ml), dried over magnesium sulfate and stripped of ether.
Distillation of the residue (80-90°C./0.1 mm Hg) gave 2-isopropyl-N N-diethyl-
benzamide (44 g, 80% yield). _

To a solution of N,N,N',N'-tetramethylethylenediamine (25.5 g) in
anhydrous ether (600 ml) was added s-butyllithium (1.3 M, 170 ml) and the
mixture was cooled to -70°C. under nitrogen. A solution of 2-isopropyl-
N,N-diethylbenzamide (44 g) in 5nhydrous ether (300 ml) was added dropwise
over 20 minutes. The temperature was maintained at or below -60°C. during the
addition. After the addition the mixture was stirred at -70°C. for 30 minutes,
allowed to warm to -50°C. during 30 minutes, held at -50°C.for 10 minutes, then
cooled back to -70°C. By cannulation tube a solution of sulfur dioxide (50 g) in
anhydrous ether (S0 ml) precooled to -60°C. was added under positive nitrogen
pressure over a 10-minute period. The temperature of the reaction mixture during
the addition was maintained below -50°C. A white powdery precipitate of
aryllithium sulphinate separated out almost immediately. The temperature was
allowed to rise to room temperature during one hour. Sulfuryl chloride (54 g) was
added dropwise with continued stirring during 15 minutes. After further stirring
for 30 minutes at 0-5°C. a white precipitate was filtered off and washed with
anhydrous ether (2 I). Removal of the solvent under vacuum gave a faint yellow

oil, which was dissolved in tetrahydrofuran (150 ml). The solution was cooled to
0°C. and concentrated aqueous ammonia (28%, 60 ml) was added in portions over
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ower - al kyl am no- | ower - al kyl , the | ower-al koxy part of
| kyl
-al kyl -2-pyrrolyl, |ower-alkyl sul fonyl am no,
r o- | ower - al kyl sul fonyl am no, perchloro-Iower- alklsys :
st lower-al koxy part of |ower-allexy-I|ower-al koxy, the first
Bl koxy part of poly-Iower-al koxy-I| ower-al koxy, the |ower-al koxy part
r-alkoxy pon | ower - al kyl enoxy, R-oxycarbonyl -1 ower - alkoxy

| kyl
- alykf/1 IAﬂterrsnpmngm by minytésaat ginbientvemperhtuye the petrahydrbfuranner - al kyI :
| ky' a%ﬁ%&@{s?%}ﬂoma%ré P ved alf h@%{?«ﬁ&%&%{%ﬁe& ‘ﬁﬁ r-al kyl thi o and

r oxy- |t§€\gﬂn§$ @)él)\l-"l' g‘FV‘\F!g‘E @hg‘g@/‘i”@v\%{s

| kKoxy -rbém@émperature. The solvent was removed under vacuum. The oily residue was

| ower - al koxy

car boxy-1| ower - al kyl am no, 4-1Iower-al kyl -1 - pi per

i 3 O 51 LK i

oW ng e carbon chain

ot oot hydleoumacMZthqnlﬂlcéﬁhsdcsuammshltepmbdevmwl}emdom to four
t , | k |,
wer “‘Wa*?% f*@ﬁf"j’é‘f’i@f(ﬁgg?@?‘?ﬁ ffied MRS g psBiiibaqbBET - 2 CYTY!

ower -

r-al I ) ; g vielder - al kyl ,
l-lkower al kyl thesbm&s oﬁhlarﬂmd%aﬁ& Jmfs.lhépﬁe;symmwm{vaer- al kyl, the
oxy

ralﬁ(%sﬁ l'?olugs(f,) )ﬁ}gn cooled to

dissolved in water (500 ml) and the pH was adjusted to 1 with 2N hydrochloric
acid. The crude product was collected by filtration, washed with water (300 ml),
dried at 60°C. under vacuum for 18 hours and recrystallized from ether-hexane to
give 4-isopropylsaccharin (40 g, 90% yield, m.p. 177°C.).(IV; R}=iPr, R2=H)

A mixture of 4-isopropylsaccharin (37.9 g), phenyl chloromethyl
sulfide (33.3 g), tetrabutylammonium bromide (5.4 g) and toluene (200 ml) was
heated under reflux for 24 hours, then stripped of volatiles. Column
chromatography of the residue on silica gel (485 g) and elution first with hexane,
then hexane-dichloromethane (1:1), then dichoromethane gave in the hexane-
dichloromethane eluate 2-phenylthiomethyl-4-isopropylsaccharin as a pale yellow
oil (53.5 g, 92% yield).

2-Phenylthiomethyl-4-isopropylsaccharin (53.5 g), sulfuryl
chloride (40 ml, 67.2 g) and dichloromethane (250 ml) were mixed with stirring at
room temperature. The mixture underwent a slightly exothermic reaction and was
allowed to stand for 17 hours at room temperature, then stripped of volatiles. The
residue crystallized with hexane in three crops (33.65 g, m.r. 101-102°C.; 3.45 g,
m.r. 100-101°C.; 0.45 g, m.r. 99-100°C.; total, 38.55 g, 91% yield). The three
crops were combined and recrystallized from isopropyi alcohol (30 mi)-cyclo-
hexane (270 ml) affording 2-chloromethyl-4-isopropylsaccharin in two crops
(33.5 g, mr. 101-102.5°C,; 2.65 g, m.r. 100-101°C.).

B)F . f 2-Chl hyl-dsi 1-6-met} hari
(II; R1=i-Pr, R2=6-OMe, R3=H, Q=Cl)

To a solution of N,N,N',N'-tetramethylethylenediamine (300 ml)
in anhydrous ether (4 1) was added s-butyllithium (1.3 M, 4 1) and the mixture was
cooled to -70°C. under nitrogen. A solution of 2-isopropyl-4-methoxy-
N,N-diethylbenzamide (454.2 g) in anhydrous ether (300 ml) was added dropwise
over 30 minutes. The temperature was maintained at or below -60°C. during the
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| ower &I koxy-

ger - al

1, 2- aifkyl ene.
at ons
chl ord
secondgary al

and can be substituted by one or

pol y- | ower - al kyl eneoxy, | ower-al kanoyl ,

kanoyl and B=N-I| ower - al koxycarbonyl. Al kylene is P
Cycl oal kyl and cycloalko§#bhave fromthree to six ring ca
re lower-alkyl. Halo is fluoro,

& brono or iodo. Rlerr] is preferably primary or

k of two to four carbon atons or Iovver-al kox%/ﬁH
J@%wﬁwmwm the arxrie Wasowisred 2t 119§ [or gRe BRlirkoxy,

ooy Buer e, ﬂY%ﬁﬁ@ﬁq% L S saﬁydmﬁeﬂ’% Ry aRvlrgus
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sulphinate separated out almost immediately. After the addition the cooling bath
was removed and the mixture was stirred at ambient temperature for two hours,
then cooled to -5°C. With continued stirring sulfuryl chloride (190 ml) was
added dropwise over a 15-minute period while maintaining the temperature below
10°C. After further stirring for 30 minutes at 0-5°C. a white precipitate was
filtered off and washed with anhydrous ether (2 I). Removal of the solvent at
atmospheric pressure gave a dark oil, which was dissolved in tetrahydro-

_furan (1.4 1). The solution was cooled to -10°C. and concentrated aqueous

ammonia (28%, 540 ml) was added in portions over 15 minutes. The temperature
was kept at 15°C. or below throughout the addition. After stirring for 15 minutes
at ambient temperature the tetrahydrofuran and excess ammonia were removed
under vacuum to give a dark oil, which was diluted with water (6.0 I) and
acidified with hydrochloric acid (3N) to pH 1. The resulting light yellow solid
was collected by filtration, washed with water (800 mi), dried at 60°C. under
vacuum for 18 hours and recrystallized from ethyl acetate-hexane (800 ml-3 1) to
give 2-ami fonyl-6-i 1-4-methoxy-N N-diethyl! id

(429 g, 72% yield, m.r. 122-125°C.).

A solution of 2-aminosulfonyl-6-isopropyl-4-methoxy-
N,N-diethylbenzamide (429.6 g) in acetic acid (1.5 I) was refluxed for 20 hours,
then cooled to room temperature. The solvent was removed under vacuum. The
oily residue was dissolved in water (6 I) and the pH was adjusted to 1 with
hydrochloric acid (6N). The crude product was collected by filtration, washed
with water (2 1), dried at 60°C. under vacuum for 18 hours and recrystal!izgd from
ethyl acetate-hexane to give 4-isopropyl-6-methoxysaccharin a
(IV; Ri=i-Pr, R2=6-OMe) (303 g, 91% yield, m.p. 188°C.).

To a suspension of paraformaldehyde (24 g) and chlorotrimethyl-
silane (86.4 g) in 1,2-dichloroethane (200 ml) was added dry tin(IV)
chloride (0.8 ml) and the resulting solution was stirred on a steam bath for one
hour. 4-Isopropyl-6-methoxysaccharin (51.4 g) was added to the clear solution
and the mixture was refluxed for 18 hours, cooled to room temperature and poured .
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",‘ R3 is hydrogen and X i s hydrogen, halo, |owe
Eer - al kyl, phenyl carbonyl, |ower-al kanoyl, B=N, B
| parti cuI arly pref erred Espect
¥ of Fornula | wherein Rerr] is isopropyl, R[err] S hydr
- and X is hydrogen, chloro, metklyl, phenyl, phenyl nethyl,

ing oyt the preparatjqn of a c nd of, Fgrnula | from a
i ng T80k d P PraBgIe veh e sepighled,

‘ taI

Zs.hlnmmclhyl_fhmpmpyl;ﬁ.mﬂhoxysmhmn (57 g, 87% yield, m.p. 151°C.).

5
Prepanation of Compounds of Formuila [
Example 1A
(CH:)z

Sy

A solution of tetronic acid (0.22 g) in dimethylformamide (5 ml)
was added to a suspension of sodium hydride (60% dispersion in mineral _
oil, 0.10 g) in dimethylformamide (4 ml) under nitrogen with stirring and ice-bath

I5 cooling. The ice bath was removed, stirring was continued for 15 minutes, a
solution of 2-chloromethyl-4-isopropylsaccharin (0.547 g) in dimethyl-
formamide (10 ml) was added dropwisc, stirring was continued for two and one-
half days, and the mixture was poured into water. The resulting mixture was
extracled with ethyl acetate. The cthyl acetate layer was dricd over magnesium

20  sulfate and stripped of ethyl acetate. Recryslallization of the resulting colorless

' solid (0.60 g) from ethyl acetate gave the title compound (0.34 g, 51% yield,
m.r. 174-175°C.).

Examples 1B-1R

25 By methods similar to that of Exampic 1A above the compounds
identified in Table I below were prepared from 2-chloromethyl-4-isopropy!l-
saccharin or 2-chloromethyl-4-isopropyl-6-methoxysaccharin and the
corresponding compound of Formula III (H-O-Z).
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¥of Formula | wherein Rlerr] is lower alkyl, R is hydrogen or

onyl, acetyl, 1-piperidinyl, 4-norpholinylmnmethyl or phenyloxy.
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F netal alkoxide, a tri-lower-al kylamne, a thall ous

| owe; goxi de, 1,8-diazabicyclo[5.4.0]undec-7-ene or

7- me £1,5, 7-triazabicyclo[4.4.0]dec- 5-ene. Under the rg

cond 1S the base may formthe basic salt of the conpound i

whi ch @en reacts with the conpound of Fornula II. The basic salt of t
conpou of Formula Il can al so be f orvhéd separately and then condensed
with t @ conpound .of Formula Il and is preferably an alkali netal,

especi @'y cesium or thallous salt t rgylepf . The condensation is carried
out inyeEn organic solvent or m xture of organic solvents inert under the

nmet hyl et hyl ket one, acetonitrile,
& mam de, N nethyl pyrrolidone,
§r - al kanol or m xture thereof, at

p condi tions, for exanple ac

ir of uran, diethyl ether, ding

brret hane, xyl ene, tol uene 25*
i

t et r ahy
di chl on

tenper & ure of the solvent or €H,-0-Z The conpounds
of Forulas Il and Il are kng DR 2 gde by known net hods or by net hods
descri Hed bel ow. 2 A conpoAid\f Fornula Il wherein R3 is

hydr oggn can be prepared by diazotizing the“correspondi ng | ower-al kyl
2-amng 3, 4 or 5-Rlerr]-6-Rerr]-benzoate ester, chlorosulfonylating the
resulting5lomer-alkyl 3, 4 or 5-Rlerr]-6-Rerr]-benzobield @t er 2-di azoni um
salt wigth sul fur dioxide and Cuprous chloride, and cy™thing Rangd@Crnesul ting
| over - gl Kyl ZExahiplr osulRgnyl=Z3 4 or 5-R2-6-Rlerr]- (Reaaalizagsd er W th

ammoni 4 to f dialydaphe correspondi ng
10 1B H 40
229-230
Ethyl acetate
(o)

I5 ¢ H 51
185-188
Ethanol

4 N-CH,

20

1D H 58
188-189.5
Ethanol-hexane

— CH,
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F havi ng the structural formula: [err]

-15-
Table I (continued)
Example Ry -Z
Solvent
1E H
CeHsCO o
/%
CH,
1F H
1G CH30
I1H CH30

CeHsCO

%j

Yield (%)
Melting Range (°C.)
Recrystallization

13
204-207
Ethanol

18
178-189.5
Isopropyl alcohol

50
172.5-174
Ethyl acetate

24
175-177
Ethanol
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f  hydroxynethyl ation of which with formnal dm
Png 2- hydroxynethyl -4-Rlerr]-(5, 6 or 7)-R2-sacchapln . :
it of whose hydroxyl with chloride or brom de usi ngfthgy gExan
poride, thionyl brom de, phosphorus trichloride or[_phosphg
v.af fords the correspondi ng conpound of Formula I1.
~of Fornmula Il wherein R3 is h ﬁrogen and Qis chloro can al so be
n one step fromthe correspondi'ng conpound of Formula IV by

3 yI ation w th paraformal dehyde and chlorotrinethylsilane in the

presencegf a Lew s acid, for exanptg)csi ic chloride. A

conpouncgof Fornmula Il wherein R3 is Iov@rmg'luﬁ@l and Qis chloro can be

prepar edi@gby vinyl ating the correspondi ng conpound of eld(® |V with the

correspo -digng Examplei t ut ®h or .gnsubstituted vinyl est eMﬂl‘ing@thpgga(rocgl kanoi c
e

acid in gh pﬁé‘?@h‘ce of di sodi um patrtadr-tm-tet+achl Or%ﬁﬁﬂg&r ting the
resulting 2-(substituted or unsubstituted vinyl)-4-Rerr]-(5, or 7)-

R2- sacchirin mth hydrogen chl oride. Use of unsubstituted vinyl acetate,
for exanpl e, fords theHgOrrespondi ng conpound of Fo;zrrul a ll wherein
§ 0 165.5-167.5
CH, o Ethyl acetatc
—2_{
n= \
1J CH
30
5 34
168-170
0 Ethyl acetate
ar
CH,
47
126.5-128.5
Ethyl acctate
1
c;H5CHZ 0
2
S 1L CH30
39
261.5-263
"! 0 Ethyl acctate
8
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R3 il y|_ A conmpound of Formula Il wherein Rerr] is
fli ng conmpound of Fornula IV or basic sal t thereof W th 'Ly‘ HAS BEEN

corr’ i ng phenyl R3-chloronethyl sulfide to formthe corT

2- (pt ki hio-Rlerr]-nmethyl)-4-Rerr]-(5 6 or 7)- R2-saccharin and

di spl aigeg phenylthio therefromw th chizmro or brono using, for exanple,
sul fur :_'chl oride or sulfuryl brom de. A conpound of Fornul a
|V can$e prepared by lithiating the correspondi ng 2- Rlerr]-3, 4 or

, , NN- di - | ower - al kyl benzani dableil {dvndndeayer - al kyl it hi um
3 onyl ating the resulting 2-Rlerr]-3, 4 or Yield (%)
- 6- | it hi o- NN-di -1 ovver-
Mclting Range (°C.)

Ro_ -7
) 2 Recrystallization

IM*
CH30 6

129-131
CH, (o)
~1

cycliohexane

Ethyl acctate-
15 IN CH30 33

195-196.5
Ethyl acetate

0 10.
CH30 a

136.5-137.5
Carbon tetrachloride
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tnzam de wth sul fur dioxide followed by hydroxylam ne O sulfonic

 sul furyl chloride followed by ammoni a, and cyclizing the resulting
]-3, 4 or 5-R err]-6-am nosul fonyl - NN-di - | ower - al ky i i
FNg acetic acid. A compound of Fornulfa

E:d by lithiating the correspond‘ilﬁg conpound of Formula |V whéfrerm—... '
»is nethyl with two nolar equivalents of a lower-alkyl [ithiumin an
50l vent, for exanple tetr rofuran, .and al kylating the resulting
omethyl -5, 6 or 7- m-sac%‘i“ﬁ&wlﬂwc%e appr‘?ﬁy%ﬁ al kyl hal i de.

Both @eactions are carried out at a tenperature in ge from
-80[e@]C. to -50[er]C. The above-described 2-R1- 3, Msllipg Range (°C.)

5- R ed ] - N, Bxample ower Ral kyiBenzani de wherein B[ er r | Récrygmiliztiop or secondary
al kyl $f5t (ALt our carbon atons can be prepared by a simlar

lithi &ion-alkylation_sequence starting with the correspondi ng 2-net hyl,

et hyl %or prg%yl -3, 4 GH.?é- Rl err]-NN-di -1 ower-al kyl Benzani de.

A com¥pund of Formula IV wherein Rerr] is primary #-Hcondary al kyl of

i L ur carbon atons can al so be prepared by i fethydgelatey Rl err] earlier
f @nt hesis. Conjugate addition of the appropriS8CX8Perr]-cuprate to

with nethyl cyanoformate by t t hod of Wnkler et al (Tetrahedron
Letterys, p. 1051, 1987,
ch, O
1
[Nj
o
1Q CH30 | 32
‘115-117
Carbon tetrachloride
CH; o
0 IR CH30 29
149.5-150.5
Carbon tetrachloride
o]

o)
Cl
In addition to the compound of Formula I of Example 1M 2-(1-mcthyl-
2,6-dioxocyclohexyl)methyl-4-isopropyl-6-methoxysaccharin
(m.r. 159.5-161.5°C. from cthyl acctatc) was isolated in 38% yicld.

*
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fof Organic Chem stry, vol. 54, p. 4491, 1989) gives the
gndi ng 2- net hoxycar bonyl -3-R[ err] -cycl ohexanone._enol etherification
¢ Wi th benzylthiol and acidic clay gives a m xtUMHIO§LEARE,, '
ondi ng 6-R[err]-2-benzyl - thio- I-cyclohexenecarboxylmgp > REEMI
hd 6-Rlerr]-2-benzylthio-3-cycl o- hexenecarboxylic 8
nromati zati on of which with di ctiPero- dlcyanobenzqu|none glves t he
bndi ng 2-R err]-6-benzyl t hi obenzoi ¢ acid nethyl- ester,
on-chl orinati on-debenzyl ati on of which with chlorine in agueous
baci d §xamele2-Rierr] - 6ch|orosu|fony|ben20|c aci d nethyl ester,

on ol() cdﬁxzstsamé@ . . :
-sacchari nE)gf Fornmula 'V Preparat|on of certain

Ew | di ng up both rings thereof. For
(Cha gula |V whereipn Rlerr] is |ower-al koxy
i s hydroxy, 3,3-thiopisprgpionic acid j§ converted with thionyl
e ‘ erted with benzyl am ne
_(ﬁyl furyl chloride gives
%ne nol ar equi val ent
- 3-one- | - oxi de,

, ! j cyc |5@ W t
5- chl g§ o- 2_— benzyl - 2H i sot hi axg Qne O<|2dat {on

4-Hydroxy-1-methylcarbostyryl (1.44 g) was added with stirring to
a suspension of sodium hydride (60% dispersion in mineral oil, 0.36 g) in
dimecthylformamide. The mixture was heated at 100°C. with continued stirring for
three-quarters of an hour, then sonicated al room temperature for half an hour.
2-Chloromethyl-4-isopropyl-6-methoxysaccharin (1.83 g) was added. The
resulting mixture was heated at 100°C. with continued stirring for two hours, then
poured into water (300 ml). Hydrochloric acid (IN, 25 mi) was added, and the
mixture was extracted with chloroform. The chloroform extract was dried over
sodium sulfate and stripped of chloroform. Flash chromatography of the resulting
solid (3.3 g) on silica gel using ethyl acetate-hexane (1:1) as eluant and
recrystallization of the resulting solid (0.7 g, 28% yield) from ethanol (90%) gave
the title compound as a yellow solid (0.39 g, 15% yield, m.r. 198-200°C.).

Example 3A
20 2-(1-phenyl-3- ; i -
_ CHICH2y  cn,co
| ogod] o
| /@(’ ’ B
CH;0 // N

A mixturc of 3-acetyl-4-hydroxy-1-phenylcarbostyril (0.52 g).
potassium carbonate (0.28 g) and dimethylformamide (7 ml) was stirred at room
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qs

n

gating under pressure with a 2- Iower-al koxyfuran gives a 4-

Al koxy- 7- hydr oxy- 2- benzyl - 1, 2- benzoi sot hi azol - 2H 3- one- 1- oxi de, and

ption with one nolar equivalent of a peracid giyesysRfg N \ i ng
3 REPL
£/- hydr oxy- 2- benzyl - 1, 2- benzoi sot hi azol - 2H 3- one-"I7t= th u,\‘.qg?,)

d by debenzyl ation by catal ytic hydrogenation to give the
bondi ng 4-1 ower - al koxy 7- hydr osaccharin of Formula IV.
1y al kyl ati on of the 4-lower-al koxy-.7- hydr oxy- 2- benzyl -

an

: h I d I | k hal i d

¥ ot SPOPRIHOE fof LA Pt =GR R4 aeo P SRBERE o] dat | on and

g | at isocchafid (0.7 gk Wes aided ashibe diixgredwassopicatat Harne hoBf ar40°Csaccharin
¥ la gy H\?EJ & rgmﬁ%(fﬂg}ﬁcnld&%& fé %owaﬁ:tﬁ'}ﬁ%l' 96’}:'1&86‘.)/ ld no'l\l'cil Yé?;l al koxy,

;- ower -

ower - or ace
the extent of reaction as s own by thin layer chromatography The reacuon

t her eof
mixturc was poured into water and the mixture was extracted with ethyl acetate.

The ethyl acetate extract was dried and stripped of ethy! acetate. Medium pressure

liquid chromatography of the residue (0.5 g) on silica gel using ethyl acetate-

hexane (3:7) as cluant and recrystallization of the product from methanol gave the
title compound (0.24 g, 24% yield, m.r. 210-212°C.).

Example 3B .
7-( I-mc 3.3 > r - ) M - 2,
CH(CH22 ,  cn,co 0
ectyo- / N-CH,
S ——
CH,0 PN
? o Yo

By a method similar 1o that of Example 3A above 3-acetyl-
4-hydroxy-]-mclhylcarbostyryl (0.63 g) was condensed with 2-chloromethyl-
4-isopropyl-6-methoxysaccharin (1.10 g) and the product was purified by
crystallization from methanol-ether to give the title compound as an off-white
powder (0.28 g, 20% yicld, m.r. 194-196°C.). '
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jal koxy- | ower - al koxy, poly-Iower-al koxy-I| ower-al koxy, hydroxy-poly-
al kyl eneoxy or | ower-al koxy-pol y-1 ower -al kyl eneoxyf.

har maceutical |y acceptable acid or base addition s I?HgdﬁﬂﬁﬁdanyBEEN
pceutically acceptable acid or base addition salt A&ﬁby has {a
0 ani on, for exanple the hydrochl oride salt, or conmon cati on, -
e the sodlun1or potaSS|un1saIt-2bespect|vely If the salt haV|ng a

h anion or cation is unacceptable because it is not crystalline or
iciently so|luble or hygroscopic, a salt having a | ess common ani on,
kanpl e~XHP hane- sulfonate or |less common cation, for exanple the

| ammmy RG34 Gad-8S GV for use in a
the acid.or base adoltlon sal t nust be non oxi ¢ and nust not

ere ?Wﬂ?ﬁe el astase inhibitory effect of the free base or acid form
&tively of the conmpound of Formula I. In the

& ations and exanpl es descchfeed),bel ow the structures of the products
ighferred from known structires off starting materials and expected

i¥mation of starting ne
g#ed by nelting tenpers optical rotation, elenental
is, infrared spectra t spectral analysis, nass
specttal analysis, nucfH#f nagnetl‘/ tral analysis, gas

chrompt ggr aphy, col uim chronat ogr aphy, ~hi QiHs pressure |iquid

chron’at ogr aphy, nedium pressure |iquid chromatography and/ or

Cesium carbonate (0.82 g) was added lo a solution of 3-phenyl-
2(5H)-furanonc (0.88 g) in methanol (15 ml) and the mixturc was stirred at room
temperature for one hour and stripped of methanol. 2-Chloromethyl-4-isopropyl-
10 6-methoxysaccharin (1.52 g) was added 1o a solution of the residue in dimethyl-
formamide (15 ml) and the mixture was stirred at room tempcrature for two days.
Silica gel (4.4 g) was added, volatiles were removed under vacuum, and the solid
was subjected to flash chromatography on silica gel using ethyl acetate-

_ hexane (3:7) as cluant. Recrystallization of the product from ethanol-ether gave
15  the title compound as a colorless solid (0.45 g, 20% yield, m.r. 180-182°C.).

Examples 4B-4G

By methods similar to that of Example 4A above the compounds
identified in Table II below were prepared from 2-chloromethyl-4-isopropyl-
20  6-methoxysaccharin and the corresponding compound of Formula 11T (H-O-Z).
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@nnet hyl - 4- i sopropyl saccharin (I

yer chr omat ogr aphy.

VENT SHEET

ention will now be described with reference to the

ks which do not linit the invention in any way. Exdnpiis sk

tion of Starting Materials (a) fieparatinn of ' REPI 41

R[err]—l-Pr R[err]—"-':f'ﬁ{>e4:..r.],_ .

n-Butyllithium (2.5 M 100 m) was added with stlrrlng

itrogen at O-5[err]C during g m‘ﬁﬂinutes to a solution of

topyl br onrobenzene in anhydrous ether (500 m). The m xture was

g to warmto roomtenperature, stirred at roomtenperature for six
Sand cooled to -60[err]C. A CH(CH,),O

N-CH,-0-Z
/
CH,0 / N
? o o
5 Yield (%)/Melting Rangc
(°C.)
Examplc -Z Recrystallization
Solvent
10 4B . 46/204-206
Dichloromecthane-ether
CeHsCH, (o]
—2_{ N
=\
4C 61/173-176
15 Methanol
(o]
e
v\
4D 9/225-227
20 Methanol-dichloromethane
(o (o] )
/N
=
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(100 m ) was added. The et her

| to -70[err]C. under nitrogen.

pn of di et hyl carbanyl chloride (34 g)
Huring 20 mnutes while maintaining the tenperature—selaw -50[err]C.
hperature was al lowed to rise to room tenperature d'ﬂ’inﬁr=!>‘@;!13!511¢14d

| ayer was washed wi ih at%ﬂm_tq@g!_;_)aq ofis

h chloride (200 m), dried over nagnesium sulfate and stri

Distillation of the residue £890-90[err]C. /0.1 mm Hg) gave
ropyl - N, N-di et hyl - beczam de (44 g,

on of NNNN ,N -tetramethyl eth
H) was added s-butyllitrfa&mué

'5 ti ofl-After the addition the
T

o]
4F
C N-GoHy
CeHsO Y
4G
4 N-GeHy
o

sep@r at ed out al nost

80% yi el d).
| enedi am ne (25.5 Q)

36—m nutes, allowed to.warmto -

51/85-87

None

19/83-88
None

To a

i n anhydrous et her

o@invpd)170 M) and the nixture was

A sol ution of 2-isopropyl-
: hylo@ﬁnzam de (44 g) in anhydrous et here(dBQ(%)kahm%s

AUt es The, tenperature was maintained at or bel'ow -6U0[err]C.

s stirred at
er ' i

d dropw se

i n anhydrous ether (50 m) was

C. during 30 m nutes,

EO[err[C for 10 m nutes, then cooled back to -70[err]C. By

Y ation tube a solution of sulfur dioxi 88/149Q49)s i n anhydrous ether (50
3 ecool ed to -60[err]C was added under Npggi tive nitrogen pressure over
m erature of the reaction m xture during the
.Qel ow -50[err]C. A white powdery precipitate of

i mredi ately. The tenperature
\ro m t enperature during one hour. Sulfuryl chloride
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opwi se with continued stirring during 15 mnutes. After further

) for 30 mnutes at O-5[err]C. a white precipitate was filtered off
hed with anhydrous ether (2 1). Renoval of the sol
aint yellow oil, which was dissolved in tetrahydr

tion was cooled to O[err]C qun‘g_ concentrat ed aqued
as added in portions over

NT SHEET . -11- 15
' T%@@j@rature was kept at 10[err]C. or bel ow t hroughout the
mAfter stirrin

for 15 mnutes at anbient tenperature the
rof%rkmwmmm&n@mwm

! thyt: was
| fed vd{sh ' i (2N) to pH 1. The resulting white solid
cogl ected, washed

l:oj
] \
1 CHHE, by o
3 veripod N
CH o/©:§\ z N=®
1 >
3 o/ N 0 , .

A mixture of 3-(4-morpholinylmethyl)pyrido[1,2-a]pyrimidine-
2,4-dione Kydrochloride (0.6 g) and potassium t-butoxide (0.49 g) in dimethyl-
formamide (20 ml) was stirred at room temperature for five minutes. 2-Chloro-
methyl-4-isopropyl-6-methoxysaccharin (0.61 g) was added and stirring was
A  continued at room temperature for one hour. The reaction mixture was diluted
4 with water (50 ml) and extracted with dichloromethane (3 x 200 ml). The
E dichloromethane extract was dried over sodium sulfatc and stripped of volatiles,
1“ finally under high vacuum. The crude product (780 mg) was combined with
that (0.65 g) from another run at the same scale using sodium hydride
(60% dispersion in mincral oil, 0.19 g) instead of potassium t-butoxide and
purified by column chromatography on silica gel with dichloromethane-methanol

(95:5) as eluant alording the title compound (500 mg, 23% yield), part of which
was recrystallized from ethanol (m.r. 177-180°C.). '
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pter (200 m ) and hexane (200 m) and dried affording 2-am nasul fonyl
¥ opyl - N- Ndi et hyl benzam de (54 g, 90%yield). A sol ution.
im nosul fonyl - 6-i sopropyl - NN-di et hyl - benzam de ( ' | [

1) was refluxed for 24 hours, then cooled to roogmte g@ﬁ’ﬂﬁ%BEﬂm

it was renoved under vacuum The oi ly residue was-e-ssQ. nﬁﬁ‘h h _wat gr

) and the pH was adjusted to 1284 th 2N hydrochloric acid. "The crude
t was collected by filtration, washed with water (300 m ), dried at

] C. under vacuum for 18 hours and recrystallized from et her-hexane to
: ;|sopﬁ-b¥1!rbx)d=cntuﬁnram (.39 ghandomethylridzabicyalglecaie 1028 ) & ) . (1 V;

=i P 37.9
eln Ir cﬁlboronﬂmlb THegmgtureggs@ﬁ%ﬁ%,mﬁhagx 'lln ni umszt;s?%%a(rjlen(g 4
toI ubwéazembrqm}ogmywbawwum@@d 4%1drrm@hmr5-mtwmur s, then stripped
ot | | egpydrBkybeRzdttiaR bR Y-S0 ihyuaﬁscgﬁp fLcndlfiony Shclehdtind d(485 9)

efut i on f| rst” Wi th hexane, then exane- rorret ane (1 1 t hen

“dieh .;. ordet Hadep ghbaseiwere added stisring was eontinneshier  intdl o 24 bowrs, and
2- pheRyl t hireq68bh Yhixtdre »sa?mmal 1ﬁmeémaueflc®imﬁneay&o¢t@éﬁm&| The( 53 5 g, 92%

el d4. omet h sacch r n 3 5
ST uflyl crTPnseqdes sHid Vg Fartily el it SO RMbEIS S SBaH ) T o 11 Xed
dt i rr irpagtion wasmpeatechpahanmng ovﬁmgmsmwmmad\eﬁroom sl | ght ly

Ao AOFAR PRI B At koo
310  were combined and purified by column chromatography on silica gel affording
saccharin (0.4 g, 24% yield).
A solution of triceric tetraammonium hexanitrate (0.98 g) in
: water (3 ml) was added dropwise to a solution of 2-(4,7-dimethoxy-5-acetyl-
315  benzofuran-6-yl)oxymethyl-4-isopropyl-6-methoxysaccharin (0.3 g) in
acetonitrile (5 ml). The mixture was stirred at room temperature for 15 minutes
and poured into ice-water. The resulting gold colored solid was purified by rapid
chromatography on silica gel with dichloromethane-ether (95:5) as eluant and

: crystallization with sonication from ethanol affording (0.13 g, 46.6% yield,
120  m.r. 193-195°C. with decomposition).

i s AR

E Further examples of compounds of Formula [ can be prepared
wherein -Z is any of the moieties described above in Examples 1-7 and wherein

A Rj is hydrogen, methyl, ethyl, n-propyl, 2-butyl, dimethylamino, methoxy,

35 ethoxy, or isopropoxy and Rj is hydrogen, 7-methyl, 6-(4-methyl-1-piperazinyl),
' 6-(1-methyl-2-pyrrolyl), 6-dimethylamino, 5-nitro, 6-nitro, 6-hydroxy,
7-hydroxy, 5-methoxy, 7-methoxy, 5,6-dimethoxy, 5,7-dimethoxy,
6,7-dimethoxy, 6-ethoxy, 6-isopropoxy, 6-cyclobutyloxy, 6-[2-(4-morpholinyl)-
. ethoxy), 6-[(2,3-dihydroxy)propoxy], 6-[(2.3-propylenedioxy)-propoxy],

$0  6-[2,3-dimethoxypropoxy], 6-[2-(2-methoxyethoxy)ethoxy], 7-[2-(2-methoxy-
ethoxy)ethoxy], 7-carboxymethoxy, 6-methoxycarbonylmethoxy, 6-(t-butoxy-

4 carbonyl)methoxy, 6-benzyloxycarbonylmethoxy, 7-(t-butoxycarbonyl)methoxy,
; 7-dimethylaminocarbonyloxy, 6,7-methylenedioxy, 6-fluoro, 7-chloro,
6-(n-propyl)-7-methoxy, 6-methyl-5,7-dimethoxy, 5-hydroxy-6-methoxy or
6-dimethylamino-7-chloro.
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crystallized with hexane in three crops (33.65 g, mr. 101-102C ;
mr. 100-101C.; 0.45 g, mr. 99-100C. ; total, 38.55 g, 91%yield).
be crops were conbined and recrystallized fromisop
0- hexane (270 m) affording 2-chlometl hyl -4-isogro
ps (33.5 g, mr. 101-102.5C.; 2.5 g, mr. 100-101C9~ :
i on of 2-Chlnronethyl 4-isopnpyl-6-nmethoxyeaccrharin (I [ wm——_ ¢
-Pr. Rerr]=6-Ov, Rerr]=H Qd) To a sol ution of

et r anet hyl et hylAsrstatiédsabione the 20Mpoinds iofi Fernmjal i Miuhhenzymm) was

Y S & Brisorsic oz imds o i bl ) Bk WeldPorRBRindd © 105 50
hy dr dissases.hMorg payticular ﬁhasmht!vdmm e elagtase3@dri nut es. The
Ure WRymoiypeindiNeetlzithesind AR SY8h1 ﬁp{h@ "tfehfmentdf drfishykdiRa,

5 rheumatoid arthritis, pancreatitis, cystic fibrosis, chronic bronchitis, adult
respiratory distress syndrome, inflammatory bowel disease, psoriasis, bullous
pemphigoid and alpha-1-antitrypsin deficiency. This utility was demonstrated by
an in vitro test of the inhibition of the compounds of Formula I against human
leukocyte elastase.

10 Measurement of the inhibition constant (K;) of a human leukocyte
elastase inhibitor complex has been described (Cha, Biochemical Pharmacology,
vol 24, pp. 2177-2185, 1975) for truly reversible inhibition constants usually

: concerning competitive inhibitors. The compounds of Formula I do not form truly

reversible inhibitor complexes but rather are consumed by the enzyme to some

extent. K;*, which is defined as the rate of reactivation of the enzyme divided by
the rate of inactivation of the enzyme (kof/Kon), Was therefore determined instead.

The values of ko5 and ko were measured and K;* was then calculated.

The value of ko, was determined by measuring the enzyme activity
of an aliquot of the enzyme as a function of the time after addition of the test
compound (inhibitor). By plotting the log of the enzyme activity against time an
observed rate of inactivation (kqps) Was obtained by the equation kgps = In 2/ty2
wherein ty/; is the time required for the enzyme activity to decrease by 50%. The
value of kon was then obtained by the equation kon = Kobs/[I] wherein [I] is the
concentration of the inhibitor. The value of ko was similarly determined, and
K;* was then obtained by the equation K;* = ks/Kon.

iy
.
3
3

9
3
3
3

The results shown in Table IIl were obtained for compounds of

Formula I of the examples.
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325

30

Faddi ti on.

Hed under

f ed out al
d and th

After the addition the m xture was stirred at -70[err]C

di oxi de (200 g) i

L 40[ err] C. Ammtepmmmy

nost

m
ool ed to ° &
#dr opwi se
W40[err]C. After YAurther stirring for 30 minutes
igitate was filterigd off and washed with anhydrous @e2der (2 1).

% solvent at atnDs heric pressure gave a dark oi
‘ 4 1). The solution was cool ed t
$trated aqueous qmynnia (28% 540 m) was added i r0.2®rti ons over 15
#s. The tenperature was kept at 15[err]C or belo
gon. After

C

?rahydro- furan (t

stirri

n anhydr ous

|nued stirring sul fur

P hour, allowed to warmto -50[err]C., held at -50[err]C. for 30
, then cool ed back to -70[err]C. By cannul ati on t ubp—s

ther (200 nl) precoolg
positive nitrogen pF Ssure over a 20-m nutle- _
ture of the reaction mxture during the addition was mai nt ai neg™
itate of aryllithium sul phinate

t W defiddeee the cooling bath was
mﬁ?lwe ata%§§EQemmmumefortM)mmm
de (190 M) was

*mnute period while nalntalnlg? the tenperature

40- 5[err]C. a white

oughout the

for 15 mnutes at anbient tenpéerature the

fydrof uran and exj@ess anmmoni a were renoved 0.22
1G 0.05
1H 0.027
11 0.25
1J 0.85
1K 0.013
1L 0.10

0.09
1M 0.18
1N 0.052
10 0.016
1P 0.041
1Q 0.06
iR 0.038
2 0.5
3A 0.43
3B 0.27
4A 0.025
4B 0.9
ac 0.078
4D 0.066
4E 0.093
4AF . 0.06
4G 0.2
5 0.23
6 0.92
7 17
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tdi fied with hydrochloric acid (3N) to pH 1. The resulting light yello
Bid was collected by filtration, washed with water (800 dried at
err] C. under vacuum for 18 hours and recrystallized froinBISSyEEy

} opy! -%WEEESWFN

n~.-_ e

fer vacuumto give a dark oil, which was diluted with water (6.0 1) anslvs ‘

pt at e- hexane (800 m -3 1) to gb e 2-am nosul fonyl - 6-i sopi
8i et hyl benzami de (429 g, 72%yieéld, mr. 122-125C.).
ution of 2-am nosul fonyl -6-i sopropyl 4- met hoxy- N, N-di et hyl benzam de

9.6 g) in acefﬂegr%rg@g@?lé;nz?“@mm g,g q)gﬂﬁé)‘ronirgug&)gfs then cooled to

“*Jbm t enper at ure was re er vacuum The oily residue

5 di Eosmpladan e gatinaated fromthessesulisiaf W@rmslwé@cmel_@sMh hydrochl oric

d (lﬁimeoIfasd eArAlRtNANIBE vatRE 61 paPtdufd pRivent dépehdink @A thevashed wi th wat er
dr.i é‘fBGOC under vacuum for, 18 hours agd recrystallized from

p&w@ tcen sz%ﬁ%them% rquisf adpymstEation; the in (IV:
S r]tfaatrﬁkm ain] the rréSpenM)he(p'iﬂ%tg ,Alﬁélfﬁécﬁvedm*e of the. coiln%B d of

o 4 VSRR YR8 o R ieines BY s iescilatBRcondedtigh ol A1 V)| o or | de
.8 rpe)tumnnbrttérm andexericisa gf best pﬂgmant\msbehalf of thd patiend St eam bat h for one
o PP S YSRRBR T el R e S Lo
npe rbgtineasperatingid in @ pharmaceutical composition for oral, parenteml or aerosol

0 inhalation administration, which can be in solid or liquid dosage form including

tablets, capsules, solutions, suspensions and emulsions and which can include one

or more suitable adjuvants. Solid unit dosages in the form of tablets or capsules

for oral administration are preferred. For this purpose the adjuvant can be for

example one or more of calcium carbonate, starch, lactose, talc, magnesium

stearate and gum acacia. The compositions are prepared by conventional

pharmaceutical techniques.

i !
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b The resfdue wvas "rystallized fromethyl acetate-hexan B
ramet hyl - 4-1 sopr opyl - 6- et hoxysa§6har| n (57 g, 879 :
]C).

- di hydr o- 5- oxo- 3-furanyl ) oxynmet hyl ] - 4-i sopropyl saccharin [err]

IVENT SHEET _ _-13- int_o wat er . 5,
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Preparati on of Conmpound3 of Forula | Exanple: 1'A

CLAIMS
1. A compound having the structural formula

Formula [

wherein

Rj is hydrogen, halo, lower-alkyl, perfluoro-lower-alkyl, perchioro-lower-
alkyl, lower-alkenyl, lower-alkynyl, cyano, amino, lower-alkylamino, di-lower-
alkylamino, lower-alkoxy, benzyloxy, lower-alkoxycarbonyl or phenyl; and

Rz is from one to three substituents at any or all of the 5-, 6- and 7-
positions and is selected from the group consisting of hydrogen, lower-alkyl,
cycloalkyl, amino-lower-alkyl, lower-alkylamino-lower-alkyl, di-lower-
alkylamino-lower-alkyl, hydroxy;lower-alkyl, lower-alkoxy-lower-alkyl,
perfluoro-lower-alkyl, perchloro-lower-alkyl, formyl, cyano, carboxy,
aminocarbonyl, R-oxycarbonyl, B=N, 1-lower-alkyl-2-pyrrolyl, lower-
alkylsulfonylamino, perfluoro-lower-alkylsulfonylamino, perchloro-lower-
alkylsulfonylamino, nitro, hydroxy, R-carbonyloxy, lower-alkoxy, cycloalkoxy,
B=N-lower-alkoxy, hydroxy-lower-alkoxy, poly-hydroxy-lower-alkoxy or acetal
or ketal thereof, lower-alkoxy-lower-alkoxy, poly-lower-alkoxy-lower-alkoxy,
hydroxy-poly-lower-alkyleneoxy, lower-alkoxy-poly-lower-alkyleneoxy,
B=N-carbonyloxy, carboxy-lower-alkoxy, R-oxycarbonyi-lower-alkoxy,
methylenedioxy, di-lower-alkylphosphonyloxy, R-thio, R-sulfinyl, R-sulfonyl,
perfluoro-lower-alkylsulfonyl, perchloro-lower-alkylsulfonyl, aminosulfonyl,
lower-alkylaminosulfonyl, di-lower-alkylaminosulfonyl and halo, wherein
R is lower-alkyl, phenyl or phenyl-lower-alkyl, phenyl having from one to three
substituents selected from the group consisting of lower-alkyl, B=N-carbonyl,
B=N, lower-alkoxy, B=N-lower-alkoxy and halo,

B=N is amino, lower-alkylamino, di-lower-alkylamino, carboxy-lower-
alkylamino, 1-pyrrolidinyl, 1-piperidinyl, 1-azetidinyl, 4-morpholinyl,
1-piperazinyl, 4-lower-alkyl-1-piperazinyl, 4-benzyl-1-piperazinyl or 1-imidazolyl;

Rj3 is hydrogen, lower-alkyl or phenyl; ——
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ﬂ'm 0 22 g) in dinmethylforrnamde (5 nl) was added

pen yﬂ M il&! ride (60%dispersion in mineral oil, 0.10 g)

hylfdrnﬁm'd nder nitrogen with stirring nd i ce-bath

k' The ice bath was renoved, stirring was conti nug '
of 2-chl oronet hyl - 4-i sopropyl s"decharin (0.547 d :

e (10 m ) was added dropwi sc, stirring was conti nue‘d"feer W and

f days, and the mixture was poured into water. Thé’ resul'u ng-.

was extr adt schydrdaghn,atitng,| halw, dowerealkylhperBudrplowered kytl epérehiero- was dr i ed
0T AT Al (S MR e PR 7,
o4Ed (0 gzrmj.yl leweg-alkanoyl, cag xy,llvwerﬂls?@caquﬂ aminocarbonyl, lower-
- alkylaminocarbonyl, di-lower-alkylaminocarbonyl, cyano, B=N, B=N-lower-
5 alkyl, B=N-lower-alkanoyl, B=N-lower-alkoxycarbonyl, hydroxy, lower-alkoxy,
phenyloxy, B=N-lower-alkoxy, lower-alkylthio, phenylthio, lower-alkylsulfonyl,
phenylsulfonyl or B=N-sulfonyl, wherein phenyl is unsubstituted or has from one
to three substituents selected from the group consisting of lower-alkyl, lower-
alkoxy and halo, wherein B=N is as defined above,
10 -Y- is the remaining atoms of a monocyclic or bicyclic, substituted or

unsubstituted carbocyclic or heterocyclic ring system;
or a pharmaceutically acceptable acid addition salt thereof if the compound
has a basic functional group or a pharmaceutically acceptable base addition salt
thereof if the compound has an acidic functional group. '
15 2. A compound as claimed in claim 1
wherein -Y- is -(CH2)pp-, -C(=0)-, (CH2);-O-, -CHR-O-, -CR5-O-,
-C[(CH2)p]-0O-, -C[CH3CH2N(R)CH,;CH3]-0-, -(CH2)m-N(R'")-, -CHR-N(R")-,
-CR2-N(R')-, -C(R")=C(R")-O-, -C(R")=C(R")-N(R")-, -C(=0)-C(R")=C(R")-,
-C(Z"Y=C(Z")-, -C(Z")=C(Z")-0-, -C(Z")=C(Z")-N(R")-, -N(Z")-C(Z")=N- or
20 -N=C(Z")-N(Z")-
whereinm is 1, 2, 3, or 4,
nis 3,4, or5,
R is the same or different lower-alkyl, phenyl or phenyl-lower-alkyl,
R'is Hor R,
25 R"is Hor R or the
" R" groups taken together with the carbon atoms to which they are bonded
are furano, the
Z' groups taken together with the carbon atoms to which they are bonded
are benzo, furano, pyrido, pyrimidino or pyridazino, and the
30 Z" groups taken together with the carbon or nitrogen atoms to which they
are bonded are pyrido, pyrimidino or pyridazino,
wherein phenyl, benzo, furano, pyrido, pyrimidino or pyridazino can have
from one to three substituents selected from the group consisting of lower-alkyl,
B=N-carbonyl, B=N, lower-alkoxy, B=N-lower-alkoxy and halo, wherein B=N
is as defined in claim 1.
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| es 1ﬁR\ By methods simlar to that of Exanple 1A above

orrpound | nﬁbl e | below were prepared from

or onct h ”w , H"Iaccharl n or

or onet hyt - 4¢ 1 g mhoxysaccharl n and the crwégpmﬁﬁmg«s:_gg@@nd
: REPLACED

prmul a 111 (H—OZ) 33. Tlable | [err]

} CHa 0o ° CHS CHJ
! | o o
HsCH} \ \
3 : o CeHsCHJ o
\ 0
CH,CO
, CH2
f J ﬂ *Q g

LCO

CeHsCH, ()
N-cm3 o / Y
4 =0
CeHg o —
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Q o
CH, o) CH,CO o/
1_ 6. A process for preparing a compound of Formula I as claimed in

claim 1 which comprises condensing the corresponding compound having the

structural formula

Formula Il.

wherein Q is chloro or bromo with the corresponding compound having
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15

20

S e

REPLACED

-35.

the structural formula
X (o]

/

Y
Formula III

in the presence of a base or with a corresponding basic salt of the compound of
Formula III.

7. A process for preparing a compound of Formula I as claimed in claim 2
wherein -Y - is -C(=0)-C(R")=C(R")- and the R" groups taken together with the
carbon atoms to which they are bonded are furano and X is lower-alkanoyl, which
comprises oxidizing the corresponding 2-(4,7-dimethoxy-5-lower-alkanoylyl-
benzofuran-6-yl)oxy-R3-methyl-4-R;-5, 6 or 7-Rp-saccharin with a ceric salt.

8. A pharmaceutical composition comprising a proteolytic enzyme
inhibiting concentration of a compound of Formula I as claimed in claim 1 and a
pharmaceutical carrier.

9. A pharmaceutical composition comprising a proteolytic enzyme
inhibiting concentration of a compound as claimed in any one of claims 2 to 5 and
a pharmaceutical carrier. _

10. The use of a compound of Formula I as claimed in claim 1 for
preparation of a medicament for the treatment of a degenerative disease in a patient
in need of such treatment.

11. The use of a compound as claimed in any one of claims 2 to 5 for
preparation of a medicament for the treatment of a degenerative disease in a patient
in need of such treatment.
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5 ABSTRACT

Compounds having the structural formula

10 ) Formula I,
which inhibit the enzymatic activity of proteolytic enzymes, and processes for
preparation thereof, method of use thereof in treatment of degenerative diseases
and pharmaceutical compositions thereof are disclosed.
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INHIBITORS

The invention relates to saccharin derivatives which inhib
enzymatic activity of proteolytic enzymes, to processes for preparation thereof, to
method of use thereof in the treatment of degenerative diseases and to
pharmaceutical compositions thereof.

_

Inhibitors of proteolytic enzymes are useful in treatment of which
proteolysis is a substantive element. Serine proteases are the most widely
distributed class of proteolytic enzymes. Some serine proteases are characterized
as chymotrypsin-like or elastase-like based upon their substrate specificity.
Chymotrypsin and chymotrypsin-like enzymes normally cleave a peptide bond in a
protein at a site at which the amino acid on the carbonyl side is Trp, Tyr, Phe, Met,
Leu or other amino acid which contains an aromatic or a large alkyl side chain.
Elastase and elastase-like enzymes normally cleave a peptide bond at a site at which
the amino acid residue on the carbonyl side of the bond is Ala, Val, Ser, Leu or
other small amino acid. Both chymotrypsin-like and elastase-like enzymes are
found in leukocytes, mast cells and pancreatic juice in higher organisms, and are
secreted by many types of bacteria, yeast and parasites.

Dunlap et al, PCT Application WO 90/13549 describes a series of
2-substituted saccharin derivatives useful as proteolytic enzyme inhibitors.

' According to the present invention there is provided a compound
. having the structural formula

Formula I

wherein -

R; is hydrogen, halo, lower-alkyl, perfluoro-lower-alkyl, perchloro-lowet-
alkyl, lower-alkenyl, lower-alkynyl, cyano, amino, lower-alkylamino, di-lower-
alkylamino, lower-alkoxy, benzyloxy, lower-alkoxycarbonyl or phenyl; and



2, 6- di oxocycl ohexyl ) net hyl - 4-i sopr opyl - 6- net hoxysaccharin ([i

159.5-161.5[err]C. fromethyl acctate) was isolatcd in 38%‘£H£HI&QEMFNT SHEET
REPLACEMENT SHEET
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2- (1- et hyl car bost yryl - 4-yl ) oxynet hyl - 4-1“Sopr opyl - 6- net hoxysgcchrin [err]

Ra is from one to three substituents at any or all of the 5-, 6- bad-Y.

positions and is selected from the group consisting of hydrogen, lower-alkyl,
cycloalkyl, amino-lower-alkyl, lower-alkylamino-lower-alkyl, di-lower-
alkylamino-lower-alkyl, hydroxy-lower-alkyl, lower-alkoxy-lower-alkyl,
perfluoro-lower-alkyl, perchloro-lower-alkyl, formyl, cyano, carboxy,
amihocarbonyl, R-oxycarbonyl, B=N, 1-lower-alkyl-2-pyrrolyl, lower-
alkylsulfonylamino, perfluoro-lower-alkylsulfonylamino, perchloro-lower-
alkylsulfonylamino, nitro, hydroxy, R-carbonyloxy, lower-alkoxy, cycloalkoxy,
B=N-lower-alkoxy, hydroxy-lower-alkoxy, poly-hydroxy-lower-alkoxy or acetal
or ketal thereof, lower-alkoxy-lower-alkoxy, p61y-lower-alkdxy-lower-alkoxy,
hydroxy-poly-lower-alkyleneoxy, lower-alkoxy-poly-lower-alkyleneoxy,
B=N-carbonyloxy, carboxy-lower-alkoxy, R-oxycarbonyl-lower-alkoxy,
methylenedioxy, di-lower-alkylphosphonyloxy, R-thio, R-sulfinyl, R-sulfonyl,
perfluoro-lower-alkylsulfonyl, perchloro-lower-alkylsulfonyl, aminosulfonyl,
lower-alkylaminosulfonyl, di-lower-alkylaminosulfony! and halo, wherein R is
lower-alkyl, phenyl or phenyl-lower-alkyl, phenyl having from one to three
substituents selected from the group consisting of lower-alkyl, B=N-carbonyl,
B=N, lower-alkoxy, B=N-lower-alkoxy and halo,

B=N is amino, lower-alkylamino, di-lower-alkylamino, carboxy-lower-
alkylamino, 1-pyrrolidinyl, 1-piperidinyl, 1-azetidinyl, 4-morpholinyl,
1-piperazinyl, 4-lower-alkyl-1-piperazinyl, 4-benzyl-1-piperazinyl or 1-imidazolyl;

R3 is hydrogen, lower-alkyl or phenyl;

X is hydrogen, nitro, halo, lower-alkyl, perfluoro-lower-alkyl, perchloro-
lower-alkyl, phenyl, phenyl-lower-alkyl, phenylcarbonyl, pyridyl-lower-alkyl,
formyl, lower-alkanoyl, carboxy, lower-alkoxycarbonyl, aminocarbonyl, lower-
alkylaminocarbonyl, di-lower-alkylaminocarbonyl, cyano, B=N, B=N-lower-
alkyl, B=N-lower-alkanoyl, B=N-lower-alkoxycarbonyl, hydroxy, lower-alkoxy,
phenyloxy, B=N-lower-alkoxy, lower-alkylthio, phenyithio, lower-alkylsulfonyl,
phenylsulfonyl or B=N-sulfonyl, wherein phenyl is unsubstituted or has from one
to three substituents selected from the group consisting of lower-alkyl, lower-
alkoxy and halo, wherein B=N is as defined above,

-Y- is the remaining atoms of a monocyclic or bicyclic, substituted or
unsubstituted carbocyclic or heterocyclic-ring system;

or a pharmaceutically acceptable acid addition salt thereof if the compound
has a basic functional group or a pharmaceutically acceptable base addition salt
thereof if the compound has an acidic functional group.'



REPLACEMENT §

4- Hydroxy- | -methyl carbostyryl (1.44 g) was added with st +Arg—to—ar
suspensi on of sodi um hydridc (60% di spersion in mneral oif, {0. gg @A i§$
di met hyl f or mam de. The m xture was heated at 100C. with comt nd Rr‘ 7ng
for three-quarters of an hour, then sonicated al roomtenpé¢rature for half
an hour. 2-Chl oronet hyl - 4-i sopropyl - 6- netdhroxysaccharin (1. 83 g) was added.
The resulting m xture was heated at 100C. with continued St

hours, then poured into water (300 m];. I—{ydr,oc;h,l Qric acidé%l,N 2(5 m) was
added, and the nixture whie sompogndscef Farmplad inkibibthsenzyrmaicasiuieelor m ext ract

was dried overprseliytidefinieslafid afchssfiul indhe tetment Of Wegénerative diseases.
chromat ography of the r uIti{]gr aol I d 4%.3 ﬁﬁ) on si,li Cal?ﬁol nasi ng et hyl
acet at e- hexane (1:1) as W 3RIRIEISA ASReStthS LVEAUON DIPYISRS 3, FOrHRON it ng solid
(0.7 g, 28% yi Fdrohuld ¥ whereinhafral (G-, G-E(=0)-hd CH2)}-O-c THIR O -CR2-8-y el | ow
solid (0.39 g, -C}&%-)I_Wnﬁbg,’ -édezé?z%(ﬁ?@h%&ﬁLﬁO)-. -(CH2)m-N(R')-, -CHR-N(R)-,
-CR2-N(R")-, -C(R")=C(R")-0-, -C(R")=C(R")-N(R")-, -C(=0)-C(R")=C(R")-,
-C(Z)=C(Z")-, -C(Z")=C(Z'}-0-, -C(Z)=C(Z")-N(R")-, -N(Z")-C(Z")=N- or
N=C(Z")-N(Z")- |
wherein m is 1, 2, 3, or 4,
nis 3,4, or5,

R is the same or different lower-alkyl, phenyl or phenyl-lower-alkyl,

R'isHor R,

R" is Hor R or the

R" groups taken together with the carbon atoms to which they are bonded
are furano, the

Z' groups taken together with the carbon atoms to which they are bonded
are benzo, furano, pyrido, pyrimidino or pyridazino, and the _

Z" groups taken togéther with the carbon or nitrogen atoms to which they
are bonded are pyrido, pyrimidino or pyridazino,
' wherein phenyl, benzo, furano, pyrido, pyrimidino or pyridazino can have
from one to three substituents selected from the group consisting of lower-alkyl,
B=N-carbonyl, B=N, lower-alkoxy, B=N-lower-alkoxy and halo, wherein B=N
is as defined above. '

The invention further provides a process for preparing a compound

of Formula I which comprises condensing the corresponding compound having
the structural formula

Formula 11

wherein Q is chloro or bromo with the corresponding compound



Exanpl e 3A

2- (1- phenyl - 3-acetyl carbostyryl -4-yl ) oxynet hyl - 4-i soprr opyl
rin [err] A m xture ofy P pyHEﬁPLmEMPmSgﬂEET
3-acet yl 4- hydr oxy- | - phenyl car bostyri | (0_4§2 g), potassiumjcdrbonate (0.28

g) and dinmethylformanmide (7 m) was stirred at room 1 2 MAR 1997

having the structural formula

X 0

/

Y
Formula III

in the presence of a base or with a corresponding basic salt of the compound of
Formula III.

In another aspect the invention provides the use of a compound of
Formula I for preparation of a medicament for the treatment of a degenerative
disease in a patient in need of such treatment
In yet another aspect there is provided a pharmaceutical
composition for the treatment of degenerative disease which comprises a
proteolytic enzyme inhibiting concentration of a compound of Formula I in a
. pharmaceutical carrier.

The part of the compound of Formula I having the structural
formula : '

X /O
/
Y

is also described below as having the formula -Z. The compound of Formula III is
accordingly also described below as having the formula H-O-Z.

Saccharin is 1,2-benzisothiazol-(1H)-3-one-1,1-dioxide and the
compounds of Formula I, which are 2-[Z-O-CH(R3)]-4-R1~(5, 6 and/or 7)-
R»-1,2-benzisothiazol-(1H)-3-one-1,1-dioxides, are accordingly 2-[Z-O-CH(R3)}-
4-R;-(5, 6 and/or 7)-Rz-saccharins. '

In the compounds of Formulas I-III "corresponding” means that a
defined variable in one formula has the same definition in another formula.

The carbon chain part thereof has from one to ten carbon atoms,
preferably from one to four carbon atoms, and is branched or unbranched in the
following:- lower-alkyl, perfluoro-lower-alkyl, perchioro-lower-alkyl, lower-

alkoxycarbonyl, lower-alkylamino, di-lower-alkylamino, lower-alkoxy, the lower-
alkylamino part of lower-alkylamino-lower-alkyl, the lower-alkylamino part of di-



ferrpefature for half an hour. 2-Chtoronethyl-4- i-sopropyl 6- met hoxy-

saccharin (0.71 g) was added and the mi xture was soni caLed[kp; r
40C. and stirred at roomtenperature for 16 hours. Further E'nggﬁ?d?’ EET
mat ogr aphy.

not change the extent of reaction as shown by thin | ayer chr
The reaction mxture was poured into watercand the m xture|was {extMAR 1837
with ethyl acetate. The ethyl acetate extrgct was dried andl $tripped of

et hyl acetate. Medium pressure | i qui d chronmat ography of th esTaue (0.5 g

(r)gcflylslt ;?I ?ggt :Jif;?“g’raﬁiyﬂ mr g(ﬁtct }rc}?né(rret ano@ﬁée&ltlwalt onpouhd

(0.24 g, 24%yi @moxyﬂqwer-zlmlmm 4-lower-glkyrbtpipesazinyly quer-alkyl-}pyrrolyl
jower-alkylsulfonylamino, perfluoro-lower-alkylsulfonylamino, perchloro-lower-
alkylsulfonylamino, the first lower-alkoxy part of lower-alkoxy-lower-alkoxy, the
first lower-alkoxy part of poly-lower-alkoxy-lower-alkoxy, the lower-alkoxy part
of lower-alkoxy-poly-lower-alkylenoxy, R-oxycarbonyl-lower-alkoxy, perfluoro-
Jower-alkylsulfonyl, perchloro-lower-alkylsulfonyl, lower-alkylaminosulfonyl, di-
lower-alkylaminosulfonyl, 4-lower-alkyl-1-piperazinyl, phenyl-lower-alkyl,
pyridyl-lower-alkyl, lower-alkylaminocarbonyl, di-lower-alkylaminocarbonyl,
lower-alkylthio and carboxy-lower-alkylamino.

In the following the carbon chain part thereof has from two to ten
carbon atoms, preferably from two to four carbon atoms, and is branched or
unbranched:- lower-alkenyl, lower-alkynyl, amino-lower-alkyl, the lower-alkyl
part of lower-alkylamino-lower-alkyl, the lower-alky! part of di-lower-alkylamino-
lower-alkyl, hydroxy-lower-alkyl, the lower-alkyl part of lower-alkoxy-lower-
alkyl, the lower-alkoxy part of B=N-lower-alkoxy, hydroxy-lower-alkoxy,

‘U\l}l’

polyhydroxy-lower-alkoxy, the second lower-alkoxy part of lower-alkoxy-lower-
alkoxy, the second lower-alkoxy part of poly-l6wer-alkoxy-lower—a1koxy, the
alkyleneoxy part of hydroxy-poly-lower-alkyleneoxy, the alkyleneoxy part of
lower-alkoxy-poly-lower-alkyleneoxy, lower-alkanoyl, B=N-loWer-alkyl,

=N-lower-alkanoyl and B=N-lower-alkoxycarbonyl. Alkylene is preferably
1,2-alkylene. Cycloalkyl and cycloalkoxy have from three to six ring carbon
atoms and can be substituted by one or more lower-alkyl. Halo is fluoro, chloro,
bromo or iodo.

R; is preferably primary or secondary alky! of two to four carbon
atoms or lower-alkoxy.

R2 is preferably hydrogen, hydroxy, lower-alkoxy, cycloalkoxy,
B=N-lower-alkoxy, hydroxy-lower-alkoxy, polyhydroxy-lower-alkoxy or acetal
or ketal thereof, lower-alkoxy-lower-alkoxy, poly-lower-alkoxy-lower-alkoxy,
hydroxy-poly-lower-alkyleneoxy, lower-alkoxy-poly-lower-alkyleneoxy,
B=N-carbonyloxy, carboxy-lower-alkoxy, R-oxycarbonyl-lower-alkoxy,
methylenedioxy or di-lower-alkylphosphonyloxy and, except methylenedioxy, is
preferably located at the 6-position. Methylenedioxy can be located at the
S and 6- or 6 and 7-positions.



By a nethod simlar to that of Exanple 3A above 3-acetyl - RE A
4- hydr oxy- 1- net hyl car bostyryl (0.63 g) was condensed with 2-
4-i sopropyl - 6- met hoxysaccharin (1.10 g) and the product was
crystallization from net hanol-other to give the title conppu dl
of f-white powder (0.28 g, 20%yield. mr. 4194-196C.).

A compound of Formula I wherein R} is lower alkyl,

R7 is hydrogen or lower-alkoxy, R3 is hydrogen and X is hydrogen, halo, lower-
alkyl, phenyl, phenyl-lower-alkyl, phenylcarbonyl, lower-alkanoyl, B=N,
B=N-lower-alkyl or phenyloxy is particularly preferred.

Especially preferred is a compound of Formula I wherein
R] is isopropyl, R2 is hydrogen or 6-methoxy and X is hydrogen, chioro, methyl,
phenyl, phenylmethyl, phenylcarbonyl, acetyl, 1-piperidinyl, 4-morpholinylmethyl
or phenyloxy.

In carrying out the preparation of a compound of Formula I from a
corresponding compound of Formula II and the corresponding compound of
Formula III in the presence of a base, the base can be any base which is not itself a
reactant under the reaction conditions and is preferably an alkali metal carbonate,
an alkali metal alkoxide, a tri-lower-alkylamine, a thallous lower-alkoxide,
1,8-diazabicyclo[5.4.0Jundec-7-ene or 7-methyl-1,5,7-triazabicyclo{4.4.0)dec-
S-ene. Under the reaction conditions the base may form the basic salt of the
compound of Formula III, which then reacts with the compound of Formula II.
The basic salt of the compound of Formula III can also be formed separately and
then condensed with the compound of Formula II and is preferably an alkali metal,
especially cesium, or thallous salt thereof. The condensation is carried out in an
organic solvent or mixture of organic solvents inert under the reaction conditions,
for example acetone, methylethylketone, acetonitrile, tetrahydrofuran, diethyl
ether, dimethylformamide, N-methylpyrrolidone, dichloromethane, xylene,
toluene or a lower-alkanol or mixture thereof, at a temperature in the range from
ambient temperature to the boiling temperature of the solvent or solvent mixture.

The compounds of Formulas II and III are known or are made by
known methods or by methods described below.

A compound of Formula I wherein R3 is hydrogen can be
prepared by diazotizing the corresponding lower-alkyl 2-amino-

3, 4 or 5-Ry-6-R;-benzoate ester, chlorosulfonylating the resulting lower-alkyl
3, 4 or 5-R1-6-R;-benzoate ester 2-diazonium salt with sulfur dioxide and
cuprous chloride, and cyclizing the resulting lower-alkyl 2-chlorosulfonyl-
3, 4 or 5-R2-6-Ry-benzoate ester with ammonia to form the corresponding

-
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compound having the structural formula:

S
2\
O/ \O
Formula 1V,

hydroxymethylation of which with formaldehyde affords the corresponding
2-hydroxymethyl-4-R;~(5, 6 or 7)-R2¥saccharin, displacement of whose hydroxyl
with chloride or bromide using, for example thiony! chloride, thionyl bromide,
phosphorus trichloride or phosphorus tribromide affords the corresponding
compound of Formula II.

A compound of Formula II wherein R3 is hydrogen and Q is chloro
can also be prepared in one step from the corresponding compound of Formula IV
by chloromethylation with paraformaldehyde and chiorotrimethylsilane in the
presence of a Lewis acid, for example stannic chloride.

A compound of Formula II wherein Rz is lower-alkyl and
Q is chloro can be prepared by vinylating the corresponding compound of -
Formula IV with the corresponding substituted or unsubstituted vinyl ester of a
lower-alkanoic acid in the presence of disodium palladium tetrachloride, then
treating the resulting 2-(substituted or unsubstituted vinyl)-4-R;-(5, 6 or 7)-
Ra-saccharin with hydrogen chloride. Use of unsubstituted vinyl acetate, for
example, affords the corresponding compound of Formula II wherein
R3 is methyl. | :
A compound of Formula IT wherein R3 is hydrogen or phenyl can
be prepared by phenylthio-R3-methylating the corresponding compound of
Formula IV or basic salt thereof with the corresponding phenyl R3-chloromethyl
sulfide to form the corresponding 2~(phenylthio-R3-methyl)-4-R;-(5, 6 or 7)-
Ra-saccharin and displacing phenylthio therefrom with chloro or bromo using, for
example, sulfuryl chloride or sulfuryl bromide.

A compound of Formiila IV can be prepared by lithiating the
corresponding 2-R1¥3. 4 or 5-Rp-N,N-di-lower-alkylbenzamide with a lower-alkyl
lithium, aminosulfonylating the resulting 2-R;-3, 4 or 5-R2-6-lithio-N,N-di-lower-




Cesi um carbonate (0.82 g) was added to a solution of 3-pheg

2(5H) -furanonc (0.88 g) in nmethanol (15 m) and the m xtur CgMENL(sl'LEtET
roomtenperature for one hour and stripped of nethanol.
2- Chl or onet hyl - 4-i sopropyl - 6-nmet hoxysaccharin (1.52 g) wds |[add@dMAR 1897
solution of the residue in dinethyl- fornmegnde (15 m) ang- tthe m xture was
stirred at roomtenperature for two days. Silica gel (4.4}g) was added,
vol atil es were renoved under vacuum and the solid was sulijected to flash
chromatography ggpylbénzamide geith suifundioride follaveedt byt lerdréwylamtine OSsulfpnizsacid arant .
Recrystal lization o h frometh | - et her. &L he title conpound
as a colorless M’)’E cﬁ’@.ﬁﬂgf‘g‘g&%‘% m%&-%?é’@@%?&% ere‘}i%. ). Exanpl e
4B- 4G 2-R;-3B¢ aref-Rp6saminosulfanylehd,N-dislower-alkylbengamideninatefiuring he
conpounds identjfiegd:yn Table Il bel ow were prepared from

2- chl or onet hyl -9 sopropyl - 6-nmet hoxysaccharin and the correspondi ng
compound of Formula I11 (#tcomppund of Formula IV wherein Ry is primary or secondary

alkyl of two to four carbon atoms can be prepared by lithiating the corresponding

.

compound of Formula IV wherein R; is methyl with two molar equivalents of a
Jower-alkyl lithium in an inert solvent, for example tetrahydrofuran, and alkylating
the resulting 4-lithiomethyl-5, 6 or 7-Ra-saccharin with the appropriate alkyl
halide. Both reactions are carried out at a temperature in the range from -80°C. to .
-50°C. The above-described 2-R;-3, 4 or 5-R>-N,N-di-lower-alkylbenzamide
wherein R; is primary or secondary alkyl of two to four carbon atoms can be
prepared by a similar lithiation-alkylation sequence starting with the corresponding
2-methyl, ethyl or propyl-3, 4 or 5-R»-N,N-di-lower-alkylbenzamide.

A compound of Formula IV wherein R, is primary or secondary
alkyl of two to four carbon atoms can also be prépared by introducing R; earlier in
the synthesis. Conjugate addition of the appropriate Rj-cuprate to 2-cyclo-
hexenone and methoxycarbonylation of the resulting copper enolate with methyl
cyanoformate by the method of Winkler et al. (Tetrahedron Letters, p. 1051, 1987;
Journal of Organic Chemistry, vol. 54, p. 4491, 1989) gives the corresponding
2-methoxycarbonyl-3-R j-cyclohexanone, enol etherification of which with
benzylthiol and acidic clay gives a mixture of the corresponding 6-R;-2-benzyl-
thio-1-cyclohexenecarboxylic acid methyl ester and 6-R;-2-benzylthio-3-cyclo-
hexenecarboxylic acid methyl ester, aromatization of which with dichloro-
dicyanobenzoquindne gives the corresponding 2-R;-6-benzylthiobenzoic acid
methyl ester, oxidation-chlorination-debenzylation of which with chlorine in
aqueous acetic acid gives 2-R;-6-chlorosulfonylbenzoic acid methyl! ester,
cyclization of which with ammonia gives the corresponding 4-R-saccharin of
Formula IV. ' _

Preparation of certain compounds of Formula IV requires building
up both rings thereof. For example, to prepare a compound of Formula IV
wherein R; is lower-alkoxy and Rz is hydroxy, 33-thiobispropiohic acid is
converted with thionyl chloride into the bis acid chloride, which is converted with
benzylamine into the bis benzylamide, which on cyclization with sulfuryl chloride
gives 5-chloro-2-benzyl-2H-isothiazol-3-one. ‘Oxidation with one molar
equivalent of a peracid gives 5-chloro-2-benzyl-2H-isothiazol-3-one-1-oxide,
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which on heating under pressure with a 2-lower-alkoxyfuran gives T 4-ToWer-
alkoxy-7-hydroxy-2-benzyl-1,2-benzoisothiazol-2H-3-one-1 -oxide, and on
oxidation with one molar equivalent of a peracid gives the corresponding 4-lower-
alkoxy-?-hydroxy-2—benzyl-1,2-benzoisothiazol—21—!—3—one—l,l-dioxide. followed
by debenzylation by catalytic hydrogenation to give the corresponding 4-lower-
alkoxy-7-hydroxysaccharin of Formula IV.

' Similarly alkylation of the 4-lower-alkoxy-7-hydroxy-2-benzyl-
1,2-benzoisothiazol-2H-3-one-1-oxide with a lower-alkyl halide or an
appropriately substituted lower-alkyl halide followed by oxidation and
debenzylation affords the corresponding 4-lower-alkoxy-7-R2-saccharin of
Formula IV wherein Rj is lower-alkoxy, cycloalkoxy, B=N-lower-alkoxy,
hydroxy-lower-alkoxy, polyhydroxy-lower-alkoxy or acetal or ketal thereof,
lower-alkoxy-lower-alkoxy, poly-lower-alkoxy-lower-alkoxy, hydroxy-poly-
lower-alkyleneoxy or lower-alkoxy-poly-lower-alkyleneoxy.

The pharmaceutically acceptable acid or base addition salt can be
any pharmaceutically acceptable acid or base addition salt but preferably has a
common anion, for example the hydrochloride salt, or common cation, for
example the sodium or potassium salt, respectively If the salt having a common
anion or cation is unacceptable because it is not crystalline or insufficiently soluble
or hygroscopic, a salt having a less common anion, for example the methane-
sulfonate, or less common cation, for example the diethylammonium salt, can be
used respectively. In any event for use in a mammal the acid or base addition salt
must be nontoxic and must not interfere with the elastase inhibitory effect of the
free base or acid form respectively of the compound of Formula I.

In the preparations and examples described below the structures of
the products are inferred from known structures of starting materials and expected
courses of preparative reactions. Purification or purity and structural confirmation
of starting materials and products were carried out or measured by melting
temperature range (m.r.), optical rotation, elemental analysis, infrared spectral
analysis, ultraviolet spectral analysis, mass spectral analysis, nuclear magnetic
resonance spectral analysis, gas chromatography, column chromatography, high
pressure liquid chromatography, medium pressure liquid chromatography and/or

thin layer chromatography.
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The invention will now be described with reference to the following
examples which do not limit the invention in any way.

le 1 P ion of Starting Material |
P . £ 2-Chl hyldsi Isacchari
(II; R1=i-Pr, R2=H, R3=H, Q=Cl)

n-Butyllithium (2.5 M, 100 ml) was added with stirring under
pitrogen at 0-5°C. during ten minutes to a solution of 2-isopropylbromobenzene in
anhydrous ether (500 ml). The mixture was allowed to warm to room
temperature, stirred at room temperature for six hours, and cooled to -60°C. A
solution of diethylcarbamyl chloride (34 g) in anhydrous ether (50 ml) was added
during 20 minutes while maintaining the temperature below -50°C. The
temperature was allowed to rise to room temperature during one hour.

Water (100 ml) was added. The ether layer was washed with saturated aqueous
sodium chloride (200 ml), dried over magnesium sulfate and stripped of ether.
Distillation of the residue (80-90°C./0.1 mm Hg) gave 2-isopropyl-N N-diethyl-
benzamide (44 g, 80% yield). . _

To a solution of N,N.N',N'-tetramethylethylenediamine (25.5 g) in
anhydrous ether (600 ml) was added s-butyilithium (1.3 M, 170 ml) and the
mixture was cooled to -70°C. under nitrogen. A solution of 2-isopropyi-
N,N-diethylbenzamide (44 g) in anhydrous ether (300 mi) was added dropwise
over 20 minutes. The temperature was maintained at or below -60°C. during the
addition. After the addition the mixture was stirred at -70°C. for 30 minutes,
allowed to warm to -50°C. during 30 minutes, held at -50°C.for 10 minutes, then
cooled back to -70°C. By cannulation tube a solution of sulfur dioxide (50 g) in
anhydrous ether (50 ml) precooled to -60°C. was added under positive nitrogen
pressure over a 10-minute period. The temperature of the reaction mixture during
the addition was maintained below -50°C. A white powdery precipitate of
aryllithium sulphinate separated out almost immediately. The temperature was
allowed to rise to room temperature during one hour. Sulfuryl chloride (54 g) was
added dropwise with continued stirring during 15 minutes. After further stirring
for 30 minutes at 0-5°C. a white precipitate was filtered off and washed with
anhydrous ether (2 I). Removal of the solvent under vacuum gave a faint yellow
oil, which was dissolved in tetrahydrofuran (150 ml). The solution was cooled to
0°C. and concentrated aqueous ammonia (28%, 60 ml) was added in portions over



A ni xt'ure of 3-(4-norpholinyl methyl)pyrido[1, 2-al'pyri m di ne-_2.4-dione

hydrochl oride (0.6 g) and potassiumt-butoxide (0.49 g)

formam dc (20 m) was stirred at roomtenperature for five

2- Chl oro- nethyl - 4-i sopropyl - 6- net hoxysaccharin (0.61 g)
stirring was continued at room tenperatukle for one hour.
m xture was diluted wwth water (50 m) and extracted wt
(3 x 200 m). The dichl oromethane extract was dried over

stripped of vis atisitess, THei tempérgtunneras kérit ghl&”éic ou helowhbroughoie

in
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h-d} chl or onet hane

Yo) |un1sulfate and
(780

ng) was combi t.h r same scal e
usi ng sodi um %ﬁ?%ﬁ n% %B@Scﬂglgmg? ﬁg%ﬂb'é'ﬁ nner g’l% t}(’)ﬂ{ #ﬂa@dﬂnﬁy I nst ead of
pot assi um t - bartdosicess ammibonia were removed and the residue was acidified wnt

hydrochloric acid (2N) to pH 1. The resulting white solid was collected, washed

with water (200 ml) and hexane (200 ml) and dried affording 2-aminosulfonyl-

6-isopropyl-N N-diethylbenzamide (54 g, 90% yield).

A solution of 2-aminosulfonyl-6-isopropyl-N,N-diethyl-
benzamide (60 g) in acetic acid (400 ml) was refluxed for 24 hours, then cooled to
room temperature. The solvent was removed under vacuum. The oily residue was
dissolved in water (500 mi) and the pH was adjusted to 1 with 2N hydrochloric
acid. The crude product was collected by filtration, washed with water (300 ml),
dried at 60°C. under vacuum for 18 hours and recrystallized from ether-hexane to
give 4-isopropylsaccharin (40 g, 90% yield, m.p. 177°C.).(IV; R1=iPr, R2=H)

A mixture of 4-isopropylsaccharin (37.9 g), phenyl chioromethyl
sulfide (33.3 g), tetrabutylammonium bromide (5.4 g) and toluene (200 ml) was
heated under reflux for 24 hours, then stripped of volatiles. Column
chromatography of the residue on silica gel (485 g) and elution first with hexane,
then hexane-dichloromethane (1:1), then dichoromethane gave in the hexane-
dichloromethane eluate 2-phenylthiomethyl-4-isopropylsaccharin as a pale yellow

oil (53.5 g, 92% yield).

2-Phenylth10methyl-4-1sopropylsacchann (53.5 g), sulfuryl

chloride (40 ml, 67.2 g) and dichloromethane (250 ml) were mixed with stirring at
room temperature. The mixture underwent a slightly exothermic reaction and was
allowed to stand for 17 hours at room temperature, then stripped of volatiles. The
-residue crystallized with hexane in three crops (33.65 g, m.r. 101-102°C.;3.45 g,
m.r. 100-101°C.; 0.45 g, m.r. 99-100°C.; total, 38.55 g, 91% yield). The three
crops were combined and recrystallized from isopropyl alcohol (30 ml)-cyclo-
hexane (270 ml) affording 2-chloromethyl-4-isopropylsaccharin in two crops
(33.5 g, m.r. 101-102.5°C.; 2.65 g, m.r. 100-101°C.).

(b) P . £ 2-Chl hyl-dsi 1-6-met] hari

(IT; R1=i-Pr, R2=6-OMe, R3=H, Q=Cl)

To a solution of N,N,N'.N'-tetramethylethylenediamine (300 ml)
in anhydrous ether (4 1) was added s-but)—'llithium (1.3 M, 41) and the mixture was
cooled to -70°C. under nitrogen. A solution of 2-isopropyl-4-methoxy-
N,N-diethylbenzamide (454.2 g) in anhydrous ether (300 ml) was added dropwise
over 30 minutes. The temperature was maintained at or below -60°C. during the



purif4 ed by colum chromat ography on silica gel with e
di chl or onet hane- net hanol " 95:5) as cluant affording the tit BEEbAGEMENT(%BBET

mg, 23%vyield), part of which was recrystallized from ethan I
177-180[err]C). -

s s 12 1 2 NRTRAE
2-(3,5,6-trimethyl -1, 4- dIOXO 2, 5-cycl | ohexadi en- 2- yI)oxynEt yl —Septopyt=

6- mehoxysacharin [err]

addition. After the addition the mixture was stirred at -70°C. for one hour;
allowed to warm to -50°C., held at -50°C.for 30 minutes, then cooled back to
~70°C. By cannulation tube a solution of sulfur dioxide (200 g) in anhydrous
ether (200 ml) precooled to -40°C. was added under positive nitrogen pressure
over a 20-minute period. The temperature of the reaction mixture during the
addition was maintained below -40°C. A white powdery precipitate of aryllithium
sulphinate separated out almost immediately. After the addition the cooling bath
was removed and the mixture was stirred at ambient temperature for two hours,
then cooled to -5°C. With continued stirring sulfuryl chloride (190 ml) was
added dropwise over a 15-minute period while maintaining the temperature below
10°C. After further stirring for 30 minutes at 0-5°C. a white precipitate was
filtered off and washed with anhydrous ether (21). Removal of the solvent at
atmospheric pressure gave a dark oil, which was dissolved in tetrahydro-

furan (1.4 1). The solution was cooled to -10°C. and concentrated aqueous
ammonia (28%, 540 ml) was added in portions over 15 minutes. The temperature
was kept at 15°C. or below throughout the addition. After stirring for 15 minutes
at ambient temperature the tetrahydrofuran and excess ammonia were removed
under vacuum to give a dark oil, which was diluted with water (6.0 1) and
acidified with hydrochloric acid (3N) to pH 1. The resulting light yellow solid
was collected by filtration, washed with water (800 ml), dried at 60°C. under
vacuum for 18 hours and recrystallized from ethyl acetate-hexane (800 mi-3 1) to
give 2-aminosulfonyl-6-isopropyl-4-methoxy-N N-diethylbenzamide

(429 g, 72% yield, m.r. 122-125°C)).

A solution of 2-aminosulfonyl-6-isopropyl-4-methoxy-
N,N-diethylbenzamide (429.6 g) in acetic acid (1.5 1) was refluxed for 20 hours,
then cooled to room temperature. The solvent was removed under vacuum. The
oily residue was dissolved in water (6 1) and the pH was adjusted to 1 with
hydrochloric acid (6N). The crude product was collected by filtration, washed
with water (2 1), dried at 60°C. under vacuum for 18 hours and recrystallized from
ethyl acetate-hexane to give 4-isopropyl-6-methoxysaccharin
(IV; R1=i-Pr, R2=6-OMe) (303 g, 91% yield, m.p. 188°C.).

To a suspension of paraformaldehyde (24 g) and chlorotrimethyl-
silane (86.4 g) in 1,2-dichloroethane (200 ml) was added dry tin(IV)
chloride (0.8 ml) and the resulting solution was stirred on a steam bath for one
hour. 4-Isopropyl-6-methoxysaccharin (51.4 g) was added to the clear solution
and the mixture was refluxed for 18 hours, cooled 10 room temperature and poured



2- Chl'or omet hyl - 4-i sopr opyl - 6- net hoxysaccharin (0.34 g) was I
stirring at roomtenperature to a solution of 2-hydroxy- REPEAEEMENT SHEET

3,5,6-trimethyl-1,4-quinone (0.182 g) and nethyltriazabicyc otecene 0.18

g) in acctonilrile (20 m). Stirring at room tenperature ya$ dohtMARdE87
for 24 hours and the dark col ored sol ut3.on was poured intp fce-water
containing a few drops of hydrochloric acid. The resultinfp tan solid was
purified first by col um chromat ography on silica gel and-hen

recryst al | i zatintonvatero bk orgasiclayes|wasfstparatedigvashedhwith ingeosus sediemnd (60 ng,
12. 7% yiel d, r@v{lmxﬂcﬁ‘ébﬁ@ﬁ&?ﬁ 50 mﬁgml Svef maégeﬂ%m sulfale and copcentrated

2- (5-acetyl -4-7-di hydr o- di‘oxobbenzof ur an- oxyne -4-1soprtpyl -

6- met hoxysacc frpderyacuum. The residue was crystallized from ethyl acetate-hexanc to give

2-chloromethyl-4-isopropyl-6-methoxysaccharin (57 g, 87% yield, m.p. 151°C.).

Preparation of Compounds of Formula I
Example 1A

' cu(caa)zo
o o)
-CH,-0-
©:,/s/\ Q
0 \o o

A solution of tetronic acid (0.22 g) in dimethylformamide (5 ml)
was added 1o a suspension of sodium hydride (60% dispersion in mineral
‘oil, 0.10 g) in dimethylformamide (4 ml) under nitrogen with stirring and ice-bath
cooling. The ice bath was removed, stirring was continued for 15 minutes, a
solution of 2-chloromethyl-4-isopropylsaccharin (0.547 g) in dimethyl-
formamide (10 ml) was added dropwise, stirring was continued for two and one-
half days, and the mixture was poured into water. The resulting mixture was
extracted with ethyl acctate. The cthyl acetate layer was dried over magnesium
sulfate and stripped of ethyl acetate. Recrystallization of the resulting colorless

solid (0.60 g) from ethy! acctate gave the title compound (0.34 g, 51% yield,
m.r. 174-175°C.).

Examples 1B-1R

By methods similar to that of Example 1A above the compounds
identified in Table I below were prepared from 2-chloromethyl-4-isopropyl-
saccharin or 2-chloromethyl-4-isopropyl-6-m¢thoxysaccharin and the
corresponding compound of Formula 111 (H-O-Z).




[err]*
2- Chl or onet hyl - 4-i sopr opyl - 6- met hoxysaccharin (0.5 g) was
stirring at roomtenperature to a solution of 4,7-dinethoxy

ERGEMENT SHEET

-14- 1 2 MAR 1997
Table I
cu(cus),o
N-CH,-0-Z
R S/ i
2
7 \\o
Yield (%)
Melting Range (°C.)
Example Ro_ -Z ot
Sol Recrystallization
1B H 40
229-230
Ethyl acetate
O
‘_g
1C H ' 51
185-188
Ethanol
0
‘8{:%
1D H 58
' 188-189.5

Ethanol-hexane




’-26- +  6- hydroxybenzofuran (0.39 g) and nethyltriazabicycl (028 g)

in acetonitrile (20 nm). The mixture was stirred overni ght| REPIAGENMENT SHEET
tenperature. Since thin layer chronatography showed unreact eg

4, 7-di met hoxy- 5-acetyl - 6-hydroxybenzofuran, nore

2-chl oronet hyl - 4-i sopr opyl - 6- net hoxysac_q?gri n and a drop o bal_@ M’gg?
added, stirring was continued for a total of 24 hours, and| the.reaction

m xture was poured into ice-water containing hydrochloric pacid. The

resul ting golden solid was partial Tyh1Pp{dohiifddy'si ng di chl o
eluant. The reaction was repeated wth stirring overnygud (%) 35-40[err]C
instead of roomtenperature. The product and the partjally @ Lf&@g pr oduct

of the first % {on were cogbi ned and purified by cg ﬁatography

on silica gel di ng =—
2- (4, 7- di met hXy-5-acet ybenzof ur an- 6-yl ) oxynet hyl - 4-i sopr opyl - 6- met hoxy.
sacharin (0.4 g, 24%yield). A solution of triceric
t et raanmoni umpiexani tragge (0.98 g) in water (3 nl) wagzadded dropwise to a
sol ution of 2-(4, 7-di net hoxy-5-acetyl - 204-207
Ethano!
CSH_r,CO Lo I
/%
CH,
1F H : 18
178-189.5
, Isopropyl alcohol
(0]
/%
CeHs
1G CH30 50
172.5-174
Ethyl acetate
(o]
/%
1H CH30O 24
175-177

Ethanol




benzof uran- 6-yl ) oxynet hyl - 4-i sopr opyl - 6- met hoxysaccharin ( g)—i-n

acetonitrile (5 n). The mixture was stirred at roomterrperﬁﬁﬂLACEMEMSSHEET
m nutes and poured into ice-water. The resulting gold col orle T
purified by rapid chronmat ography on silica gel with dichlororethingﬂﬁt@@?
(95:5) as eluant and crystallization w-i6 sonication fron1etra40 n
(0.13 g, 46.6%vyield, mr. 193-195 err]C. wth deconpositiqn)
Furt her exanpl es of corrpounds of Formula | can be prepared wherein -Z is

any of the noieties described aboﬁéhkd(ENAWBﬁ s 1-7 %%F et —Rt—+-5-
hydrogen, methyl, ethyl, n-propyl, 2-butyl, dinethyla Wéq’nethoxy, et hoxy,
or i sopropox and R2 is hydr ogen, 7-nethyl, 6-(4-net Mthifg Rapgr &Cinyl ),
6-(1-nethy|-%ﬁgzzgolyIﬂ%_4LwiZnﬁJndiuﬁJnL_Ji_nLLLo, 6-RuctystallizAtidyy dr oxy,

7- hydroxy, 5 Xy, 7-nmethoxy, 5, 6-dinethoxy, 5, 7-dinethoxy,

6, 7- di met hoxy, 6-ethoxy, 6-isopropoxy, 6-cycl obutyl oxy,
6-[2-(4-nnrp3?IinyI)- y], 6-[(2,3-di hydroxy) propaoxy],

6-[ (2, 3- propyl enedi oxy)= poxy], 6-[2, 3-di net hoxypr i

6- [ 2- ( 2- met hoxyet hoxy) et hoxy], 7-[ 2- ( 2- met hoxy- et ho%‘% 6&2

7- car boxynet hoxy, 6-nethoxy03ﬁ£onylne hoxy, 6-(t-but ace@tBony| ) met hoxy,
6- benzyl oxycar bonyl net hoxy, 7-C&- butgxycarbonyl ) net hoxy,

7-d

i met hyl amrmi nocar bonyl oxy, 6, yl enedi oxy, 6-fluoro, 7-chloro,
N
N ‘—O
1J CH30 34
168-170
Ethyl acctate
é .CHa
1K : CH30 47
126.5-128.5
Ethyl acctate
csﬂ;g
1L CH30 39

261.5-263
Ethyl acctate

\8



6- (n-‘propyl ) - 7- met hoxy, 6-nethyl -5, 7-di net hoxy, 5- hydr oxy- 6- met hoxy or

5-di nmet hyl am no- 7- chl or o. r

P EPLACENENT SHEET . REBLACEMENT SHEET
As stated above the conpounds of Formula |I inhibit the enzynptic activity
of proteolytic enzynes and are useful irp-the treatnent of Hepehed AR 4897
di seases. More particularly they inhibit human | eukocyte e] agtase and
chynotrypsin-1i ke enzymes and are useful in the treatnment pf enphysens,
rheumatoid arthritis, pancreatiti $ablcystontindddhr osi s, chronLc_hronchitis

adult respiratory distress syndrone, inflammuatory bowatldd#3ease, psori asis,
bul | ous penphi goid and al pha-1-antitrypsin defici encycildy Rardlc (°Chy was
denonstrat edEkample in Rixtro-gest of the inhibition oRethgugRaRaunds of
Fornmul a | agSblaent hunman

IM* CH30 6
129-131

Ethyl acctate-

cyclohexane
CH, 0

IN CH30 33

195-196.5
Ethyl acetate

(o)
10 CH30 48
' 136.5-137.5
Carbon tetrachloride
CH,

CeHsCHY o



| eukocyt e el ast ase. Measurenment of the inhibliion constant

(K[err]) of a human | eukocyte el astase inhibitor conplex h i -
(Cha, Biochem cal Pharnmacol ogy, vol 24, pp. 2177-2185, 197 @%W@. SHE'
reversible inhibition constants usually concerning conpetitfve inhibitors.
The conpounds of Formula | do not formjguly reversible inhibitb?2 ¢MARIIHed
but rather are consuned by the enzyne to sone extent. Klerrf]*L_which is

defined as the rate of reactivation of the enzyne divided hy the rate of
inactivation of the enzyme (Kk[err akfcarEdminudds t herefore deterni-ned

i nstead. The values of k[err] and k[err] were neasur &icld(@®)K[ err]* was then
cal cul at ed. The value of k[err] was dejgfify Rafgdpcreasuring

"the enzyme a&,iLvidy Of al_i-quot of the enzyne as ag . t'he time
after additi%ﬁ%ﬁ%he t%;s]'t‘ c‘oﬂmrrrmrﬁrmr—sy rﬁo |n(%ﬁ%l e log of the
enzynme activity against tinme an observed rate of inactivation (kobs) was
obt ai ned by tjipe equati @uigerr] = In 2[err] wherein tderr] is the tine
required for the enzynme activity to decrease by 50% iH8ei47al ue of k[err]
was then obtained by the equation k[err] = k[err]/[|]Efiee@he-[1] is the
concentration of the inhibitor. The value of k[err] wgelokéxantarly

determ ned, and Klerr] was then ined by the equation Klerr]* =
k[err]/k[err] e rgsults shown in Table Il were obtained
for conpounds of Fornmula | of t npl es.
cH, O
1
[Nj
L
1Q -~ CH30 32
115-117

Carbon tetrachloride

CH o

1R CH30 29
149.5-150.5
Carbon tetrachioride

0

\

Ci
* In addition to the compound of Formula I of Example 1M 2-(1-mcthyl-

o]

2,6-dioxocyclohexyl)methyl-4-isopropyl-6-methoxysaccharin
(m.r. 159.5-161.5°C. from cthyl acetatc) was isolated in 38% yicld.
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Table 111 I nhi bition of Human Leukocyte El astase Co WENJT SHEET
I of Exanple Klerr]*(nM A
0.4 1B 0.22 1
0.7 ID 1o 0.25 T 2 MAR 1997
0. 035 1F ' 0.22
Examplc 2

2-(1-methylearbostyryl-4-yl)oxymethyl-4-isopropyl-6-methoxysaccharin

CH(CH;);

)
/@jﬁn-cnw- " N-CHg
CH,0 — :

4-Hydroxy-1-methylcarbostyryl (1.44 g) was added with stirring to
a suspension of sodium hydride (60% dispersion in mincral oil, 0.36 g) in
dimcthylformamide. The mixture was heated at 100°C. with continued stirring for
three-quarters of an hour, then sonicated at room temperature for half an hour.
2-Chloromethyl-4-isopropyl-6-methoxysaccharin (1.83 g) was added. The
resulting mixture was heated at 100°C. with continued stirring for two hours, then
poured into water (300 ml). Hydrochloric acid (IN, 25 ml) was added, and the
mixture was extracted with chloroform. The chloroform extract was dried over

sodium sulfate and stripped of chloroform. Flash chromatography of the resulting
solid (3.3 g) on silica gel using ethyl acetate-hexane (1:1) as eluant and
recrystallization of the resulting solid (0.7 g, 28% yield) from ethanol (90%) gave
the title éompound as a yellow solid (0.39 g, 15% yield, m.r. 198-200°C.).

Example 3A
CH(CH):  cuco 0
NcHzO- / N-CqHs
CH,0 o//s\\ —

A mixturc of 3-acetyl-4-hydroxy-1-phenylcarbostyril (0.52 g),
potassium carbonate (0.28 g) and dimethylformamide (7 ml) was stirred at room
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G ¢ 0. 05 1H
027 1] 0. 25 REPLACEMENT SHEET
85 1K 0.013 —It
10 . 0. 09
18 IN -20- ~0.052 - ig MAR 1337
016 1P : 0. 041 -1Q
06 1R 0. 038 2
S 3temperature for half an hour. 2-Chloromethyl-4-isopBop}8-6-methoxy=—38
57 4#c_hzfrin (0.71 g) was added and the mixture was 508%@%?‘” on.c hour zl%‘%%.
066 and stirred at room temperature for 16 hours. Further sonication did not change

the extent of reaction as shown by thin layer chromatography. The reaction
mixturc was poured into water and the mixture was extracted with ethyl acetate.
The ethyl acetate extract was dried and stripped of ethyl acetate. Medium pressure
liquid chromatography of the residue (0.5 g) on silica gel using ethyl acetate-

hexane (3:7) as cluant and recrystallization of the product from methanol gave the
title compound (0.24 g, 24% yield, m.r. 210-212°C.).

Example 3B
2-(1-methyl-3-acetylcarbostyryl-4-yl)oxymethyl-4-isopropyl-6-methoxysaccharin

CHICH:2  chyco

o
/N'CH:‘O‘ / 'CHa
s —
CH,O N
2 7 o

By a method similar to that of Example 3A above 3-acetyl-
4-hydroxy-1-methylcarbostyryl (0.63 g) was condensed with 2-chloromethyl-
4-isopropyl-6-methoxysaccharin (1.10 g) and the product was purified by
crystallization from methanol-cther to give the title compound as an off-white
powder (0.28 g, 20% yicld, m.r. 194-196°C.).’ '



‘ 4E 4
0. 06
0. 23
17

proteol ytic enzynme inhibiting anount ofyjt he conpound of F
estimated fromthe results of the test for human | eukocyt

4G 0093 o5 REPEACEMENT SHEET
° %50

O

1172

inhibition and can additionally be varied for a particul af patient

dependi ng OnEtdisple 4A

2:(2.5-dihydro-2-0x0-3-phenyl{uran-4-yl)oxymethyl-4-isopropyl-6-methoxy-
saccharin
CH(CHa)z
/@K/ - CHTO
CH,0
CeHs

Cesium carbonate (0.82 g) was added to a solution of 3-phenyl-
2(SH)-furanonc (0.88 g) in methanol (15 ml) and the mixture was stirred at room

temperature [or one hour and stripped of methanol. 2-Chloromethyl-4-isopropyl-

6-methoxysaccharin (1.52 g) was added to a solution of the residue in dimethyl-
formamide (15 ml) and the mixture was stirred at room temperature for two days.
Silica gel (4.4 g) was added, volatiles were removed under vacuum, and the solid
was subjected to flash chromatography-on silica gel using ethyl acetate-

hexane (3:7) as cluant. Recrystallization of the product from ethanol-cther gave
the title compound as a colorless solid (0.45 g, 20% yicld, m.r. 180-182°C.).

Examplcs 4B-4G

By methods similar to that of Example 4A above the compounds
identified in Table II below were prepared from 2-chloromethyl-4-isopropyl-
6-methoxysaccharin and the corresponding compound of Formula 11T (H-O-Z).



physi dal condition of the patient, the route of adninistratjon. the

after consideration of all pertinent criteria and exercise pf}] best judgnent
on behal f of the patient. Apg.onpound of For Iléhdhmb 87
prepared for pharmaceutical use by incorporating it in a pharjmaceutica
conposition for oral, parenteral or aerosol inhalation admjnistration,

whi ch can be in solid or liquid dosage Taslaidl ncl udi ng t abl capsul es

sol utions, suspensions and emnul sions and which can include one or nore

sui tabl e adjuvants. Solid unit dosages_in the formof tablets or capsul es
for oral adm nistration are preferredﬁ”#SFﬂsbis pur pose the adjuvant can be
for exanple one or nore of cal ciumcarponategf starch, |actose, talc,
magnesi um st earate and gum acaci a. posi ti ons are prepared by

duration of treatnent and the response of the patient. An A
t he conpound of Fornula | can thus only be determ ned by thER } AGWE&?GSWEET

T

conventional pharnmaceutical techniq N-CH,-0-Z
. /
CH,0 PN
0’,\\0
Yield (%)/Melting Range
(°C)
Example -Z Recrysltallization
Solvent
4B 46/204-206
Dichloromethane-ether
CeHsCHp (o]
-——4%>_—4<;
N—
4C 61/173-176
Methanol
(o] .
a
N—O
4D 9/225-227
Methanol-dichloromethane
Cl (0]
Ak/_—( N
N

=®




~30- ° CLAINS 1. A conpound having the structural far e '
lerr] Formula | WRERIAGEMENT SHEET
Rlerr] is hydrogen, halo, |ower-alkyl, perfluoro-I|ower-alky

perchl oro-1ower- al kyl, | ower-al kenyl, |ower-al kynyl, cyapo " an ' '
| ower - al kyl am no, di-Iower- al kyl am no, -33wer - al koxy, bengy oigﬂ, WAR 1397

| ower - al koxycar bonyl or phenyl; and

Table Ii(continucd)
(°C.)
Examplc -Z
Solvent
4E
CH,  CHs
\{\i
o]
4F
_QQF%
CeHsO o
4G

Q

-y

Yield (%)/Melting Range
Recrystallization .

58/141-142.5
None

51/85-87
None

19/83-88
None



5 6.and 7-
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R2 is fromone to three substituents at any or all of th
positions and is selected fromthe group consisting of h
| ower - al kyl, cycl oal kyl, am no-I ower-al kyl, |ower-alkyla x-us
di -1 ower - al kyl am no-I| ower-al kyl, hydroxy-I| ower-al kyl,

| ower - al koxy-1 ower -al kyl, perfluoro-I| o®éds-al kyl, perchlofoqil Jv%rMaE 13337
fornyl, cyano, car boxy, am nocarbonyl, R-oxycarbonyl, B=N
1-1 over - al kyl -2-pyrrolyl, |ower- al kyI sul f onyl am no,
per f 1 uor o- | olksmpltRy| sul fonyl am no, perchloro-lower- alk

nitro, hydroxys.(RukRpREA m%gg%%ﬂ% a0t joByhbithgver - al koxy,
hydr oxy- Iowe,rqa KoX o}iy hydr oxy- 1 ower - al koxy or acetal or ketal thereof,
WM

| ower - al koxy 3 x?-‘bwer-alkoxy | ower - al koxy,

hydr oxy- pol y-1 ower - alkyleneoxy, | ower - al koxy- pol y-1 ower - al kyl eneoxy,

B=N- car bonyl oxy, carboxy-| ower-al koxy, R-oxycarbonyl -| ower -al koxy,

met hyl enedi oxy, di-Iower-al kyl phosphonyl oxyg R-thio, R-sulfinyl,

R-sul fonyl, perfluoro-I|ower-alkyl sul fonyl#p hl or o- | ower - al kyl sul f onyl ,
am nosul fonyl, | ower-al kyl am nosul fonyl, {di -I ojer-al kyl am nosul f onyl and
hal o, wherein Ris |ower-alkyl, phenyl orphepyl-I|ower-al kyl, phenyl having
fromone to three substltuents sel ected froMithe group consisting of

| ower - al kyl , B=N-car bonyl hbﬂgﬁyfr-alkox B=N-| ower - al koxy and hal o,
B=Nis anino, | ower - alkylanlno qmer al , carboxy-| ower -

al kyl am no, 1-pyrrolidinyl, di nyl, 4-norpholinyl,

CH,0

A mixture of 3-(4-morpholinylmethyl)pyrido[1,2-a]pyrimidine-
2,4-dionc hydrochloride (0.6 g) and potassium t-butoxide (0.49 g) in dimcthyl-
formamide (20 ml) was stirred at room temperature for five minutes. 2-Chloro-
methyl-4-isopropyl-6-methoxysaccharin (0.61 g) was added and stirring was
continued at room temperature for one hour. The reaction mixture was diluted
with water (50 ml) and extracted with dichloromethane (3 x 200 ml). The
dichloromethane extract was dried over sodium sulfatc and stripped of volatiles,
finaily under high vacuum. The crude product (780 mg) was combined with
that (0.65 g) from another run at the same scale using sodium hydride
(60% dispersion in mincral oil, 0.19 g) instead of potassium t-butoxide and
surified by column chromatography on silica gel with dichloromethane-methanol
'95:5) as cluant affording the title compound (500 mg, 23% yield), part of which

vas recrystallized from ethanol (m.r. 177-180°C.).
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1- pi perazi nyl, 4-1ower-alkyl-I-piperazinyl, 4-benzyl-
| -9 m dazol yl ; Rl err] is hydrogen, |ower-alkyl o
REPLACEMENT SHEET X is hydrogen, nitro, haljo, Iome kg#
perfl uoro-I| ower-al kyl perchloro- |ower-alkyl, phenyl, pgh ny|2|3%§r Kyl ,
phenyl carbonyl, pyridyl-Iower-alkyl, forggl, Iomer-alk nolyl , carboxy.,
| ower - al koxycar bonyl, am nocar bonyl, |ower- al kyl am nochrbonyl
di - | ower - al kyl am nocar bonyl, cyano, B=N, B=N-|ower- al kiz,
B= N—Iomer-alkaggﬁhﬂgg N—Iomer-alkoxycarbonyl hydr oxy, | ower-al koxy,
phenyl oxy, B=N:1oper - al 0 y, Iomer-.lk Ith|o h " .
| ower - al kyl sul : AIE F -ﬁyl i s
unsubsti t ut ed ﬁﬂmﬁhﬂusmmMEmne to three substltuents selected fromthe group
consi sting of |ower-alkyl, |ower-

CH(CHy); CH,

CH;,

2-Chloromcthyl-4-isopropyl-6-methoxysaccharin (0.34 g) was
added with stirring at room temperature to a solution of 2-hydroxy-
3,5,6-trimethyl-1,4-quinone (0.182 g) and methyltriazabicyclodecene (0.18 g) in
acetonitrile (20 ml). Stirring at room temperature was continued for 24 hours and
the dark colored solution was poured into ice-water containing a few drops of
hydrochloric acid. The resulting tan solid was purified first by column
chromatography on silica gel and then recrystallization from hot cthanol affording
the title compound (60 mg, 12.7% yield, m.r. 164-166°C.).

Example 7

CH(CHJ)ZO o 0
N-CH,-0-
s/
CH,0 N\
0" Ocueo )

Z-Chloromethyl-4-isopmpyf—6-mcthoxysaccharin (0.5 g) was
added with stirring at room temperature to a solution of 4,7-dimethoxy-5-acetyl-



al koxy and hal o, wherein B=Nis as defined above, REPU\GEMENTeSHEET
‘rémai ning atonms of a nonocyclic or bicyclic, substitutgd unsu st It utjed
carbocyclic or heterocyclic ring system or ap armaf?u
acceptable acid addition salt thereof if the conpound has| a’ Basi cC
functional group or a pharmaceutically aggeptabl e base pdéi
thereof if the conpound has an acidic functional group. 2. A
conmpound as clained in claiml wherein -Y- is -(€Aferr)lerr]-

-C(=0) -, (CH 6+hylijdxgbenzofdran (ochg)Qnd méaa[mraﬁm@clodeﬁné @p8gyin[err]]-

CH CH
Lo | O S O gl unod SRl Sl )Smce
ﬁ( ZP) X ? ) ) =biRtayer Cm@?kﬁﬁﬁifﬁwed-lﬁ?@cﬁed@fzuhqu& -SetEn)=C(Z' ) - N( R)-
n |(s 3, 4 or &hy@foxyﬁ&%érln Né e)zétgrlr%m%"rathgp%f' &h’%ﬁl ﬁn\/\%lrm’éﬂéf’ %ne nyl or
phenyl - | ower - AIdkGR of base were gdded, stiping was continued fore 1qta) qngﬁaop(sganc{)

R' groups tak%&cﬁ&ﬂﬁiﬁﬁéWﬂstphukb%tsa&bﬁﬂe@édﬁ@mﬁg)h#}béﬂhﬁdwd arke bonded are

f h A t ak t t bon atoms_t o which
t E;; ng,r et bgndé‘ﬁumng gOld%l’I; g&lds wasapaertrl]al}y gu%fﬂag rusn\:lmg d?ch&orome arme as eluant. The !

reaction was repcated with stirring overnight at 35-40°C. instead of room

temperature. The product and the partially purified product of the first reaction
were combined and purified by column chromatography on silica gel affording

saccharin (0.4 g, 24% yield).

A solution of triceric tetraammonium hexanitrate (0.98 g) in
water (3 ml) was added dropwise to a solution of 2-(4,7-dimethoxy-5-acetyl-
benzofuran-6-yl)oxymethyl-4-isopropyl-6-methoxysaccharin (0.3 g) in
acetonitrile (5 ml). The mixture was stirred at room temperature for 15 minutes
and poured into ice-water. The resulting gold colored solid was purified by rapid
chromatography on silica gel with dichloromethane-ether (95:5) as eluant and

crystallization with sonication from ethanol affording (0.13 g, 46.6% yield,
m.r. 193-195°C. with decomposition).

Further examples of compounds of Formula I can be prepared
wherein -Z is any of the moieties described above in Examples 1-7 and wherein
R) is hydrogen, methyl, ethyl, n-propyl, 2-butyl, dimethylamino, methoxy,
ethoxy, or isopropoxy and Rj is hydrogen, 7-methyl, 6-(4-methyl-1-piperazinyl),
6-(1-methyl-2-pyrrolyl), 6-dimethylamino, S-nitro, 6-nitro, 6-hydroxy,
7-hydroxy, 5-methoxy, 7-methoxy, 5,6-dimethoxy, 5,7-dimethoxy,
6,7-dimethoxy, 6-ethoxy, 6-isopropoxy, 6-cyclobutyloxy, 6-[2-(4-morpholinyl)-
ethoxy], 6-[(2,3-dihydroxy)propoxy], 6-{(2,3-propylenedioxy)-propoxy}.

6-[2 3-dimethoxypropoxy], 6-[2-(2-methoxyethoxy)ethoxy], 7-[2-(2-methoxy-
ethoxy)ethoxy], 7-carboxymethoxy, 6-methoxycarbonylmethoxy, 6-(t-butoxy-
carbonyl)methoxy, 6-benzyloxycarbonylm§thoxy. 7-(t-butoxycarbonyl)methoxy,
7-dimethylaminocarbonyloxy, 6,7-methylenedioxy, 6-fluoro, 7-chloro,
6-(n-propyl)-7—me1hoxy, 6-methyl-5,7-dimethoxy, S-hydroxy-6-methoxy or
5-dimethylamino-7-chloro.
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are, benzo, furano, pyrido, pyrimdino or pyridazino, and REPLA{‘E NE'SHEET
groups taken together with the carbon or nitrogen atons tp ‘
bonded are pyrido, pyrimdino or pyridazino, wher e e y tﬁg}zo
furano, pyrido, pyrimdino or pyridazino can have from on rw
substituents selected fromthe group coR3isting of | ower-A#l _AU
B=N- car bonyl ; B=N, | ower-al koxy, B=N-1ower-al koxy and hal p, wherein B=Nis
as defined in claimdl. 32 .
3. A conpound as cl ai ma@lssute«thbmnenﬁecdmndsﬂ[@m}ﬂaﬂsnhlbmemmmnc Rlerr]
s hydrogen GekiguE ki 4;%{,‘% f of of degbhefa@een, hal o,
| owner - al y : 18 rl& gﬁ D (E)\}\E/lltladrélx%HEMF1 ﬁQﬁé; ?ar boneéy‘ | ower - al kanoyl .
B=N, _ lseases ore pa.mcula.rly they inhibit human eukocyte elastase an

chymotrypsin-like enzymes and are useful in the treatment of emphysema,

rheumatoid arthritis, pancreatitis, cystic fibrosis, chronic bronchitis, adult

respiratory distress syndrome, inflammatory bowel disease, psoriasis, bullous

pemphigoid and alpha-1-antitrypsin deficiency. This utility was demonstrated by

an in yitro test of the inhibition of the compounds of Formula I against human
leukocyte elastase.

Measurement of the inhibition constant (K;) of a buman leukocyte
elastase inhibitor complex has been described (Cha, Biochemical Pharmacology,
vol 24, pp. 2177-2185, 1975) for truly reversible inhibition constants usually
concerning competitive inhibitors. The compounds of Formula I do not form truly
reversible inhibitor complexes but rather are consumed by the enzyme to some
extent. K;*, which is defined as the rate of reactivation of the enzyme divided by
the rate of inactivation of the enzyme (koff/kon), Was therefore determined instead.
The values of kqfr and ko were measured and K;* was then calculated.

The value of ko, was determined by measuring the enzyme activity
of an aliquot of the enzyme as a function of the time after addition of the test
compound (inhibitor). By plotting the log of the enzyme activity against time an
observed rate of inactivation (kops) Was obtained by the equation kops = In 2/t12
wherein 1) is the time required for the enzyme activity to decrease by 50%. The
value of ko, was then obtained by the equation ko = Kobs/[I] wherein [I] is the
concentration of the inhibitor. The value of kofr was similarly determined, and
K;* was then obtained by the equation K;* = kofi/kon.

The results shown in Table III were obtained for compounds of
Formula I of the examples. '



+ B=N-1| ower - al kyl or phenyl oxy, wherein B=Nis as defined in %RLA%MENT SHEET
4. A conmpound as clainmed in claim3 wherein R err] is isoprppyl, R err]
is hydrogen or 6-methoxy and X is hydrogen, chloro, mnelhyl,| phepyd MAR 1897
phenyl met hyl , phenyl carbonyl, acetyl, |-pjperidinyl, 4-norpho}inylnethyl or
phenyl oxy. 5. A conpound as claimed in claim4 havihg the
structural fornula [err] wherein R err] is hydrogen or nethoxy

and -Z has one of the follow ng structmfornul as: [err]

Inhibition of Human Leukocyte Elastase
Compound of Formula |

—of Example —K*(oM)
1A 04
1B 0.22
1C _ 0.7
1D 0.25
1E 0.035
1F | 0.22
1G 0.05
1H 0.027
11 0.25
1) 0.85
1K 0.013
1L 0.10
_ 0.09
IM | 0.18
1N : 0.052
10 0.016
1P ' 0.041
1Q 0.06
IR 0.038
2 0.5
3A 0.43
3B 0.27
4A 0.025
4B ' - 0.9
4C 0.078
4D | 0.066
4E 0.093
4F 0.06
4G : 0.2
5 | - 10.23
6 : 0.92

7 _ : 17
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The proteolytic enzyme inhibiting amount of the compournd-of
Formula I can be estimated from the results of the test for human leukocyte elastase
inhibition and can additionally be varied for a particular patient depending on the
physical condition of the patient, the route of administration, the duration of
treatment and the response of the patient. ‘An effective dose of the compound of
Formula I can thus only be determined by the clinician after consideration of all
pertinent criteria and exercise of best judgment on behalf of the patient.

A compound of Formula I can be prepared for pharmaceutical use
by incorporating it in a2 pharmaceutical composition for oral, parenteral or aerosol
inhalation administration, which can be in solid or liquid dosage form including
tablets, capsules, solutions, suspensions and emulsions and which can include one
or more suitable adjuvants. Solid unit dosages in the form of tablets or capsules
for oral administration are preferred. For this purpose the adjilvant can be for
example one or more of calcium carbonate, starch, lactose, talc, magnesium
stearate and gum acacia. The compositions are prepared by conventional
pharmaceutical techniques. '
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CLAIMS
1. A compound having the structural formula

wherein

Rj is hydrogen, halo, lower-alkyl, perfluoro-lower-alkyl, perchloro-lower-
alkyl, lower-alkenyl, lower-alkynyl, cyano, amino, lower-alkylamino, di-lower-
alkylamino, lower-alkoxy, benzyloxy, lower-alkoxycarbonyl or phenyl; and

R> is from one to three substituents at any or all of the 5-, 6- and 7-
positions and is selected from the group consisting of hydrogen, lower-alkyl,
cycloalkyl, amino-lower-alkyl, lower-alkylamino-lower-alkyl, di-lower-
alkylamino-lower-alkyl, hydronyower—aIkyl, lower-alkoxy-lower-alkyl,
perﬂuoro-!ower-alkyl, perchloro-lower-alkyl, formyl, cyano, carboxy,
aminocarbonyl, R-oxycarbonyl, B=N, 1-lower-alkyl-2-pyrmrolyl, lower-
alkylsulfonylamino, perfluoro-lower-alkylsulfonylamino, perchloro-lower-
alkylsulfonylamino, nitro, hydroxy, R-carbonyloxy, lower-alkoxy, cycloalkoxy,
B=N-lower-alkoxy, hydroxy-lower-alkoxy, poly-hydroxy-lower-alkoxy or acetal
or ketal thereof, lower-alkoxy-lower-alkoxy, poly-lower-alkoxy-lower-alkoxy,
hydroxy-poly-lower-alkyleneoxy, lower-alkoxy-poly-lower-alkyleneoxy,
B=N-carbonyloxy, carboxy-lower-alkoxy, R-oxycarbonyl-lower-alkoxy,
methylenedioxy, di-lower-alkylphosphonyloxy, R-thio, R-sulfinyl, R-sulfonyl,
perfluoro-lower-alkylsulionyl, perchloro-lower-alkylsulfonyl, aminosulfonyl,
lower-alkylaminosulfonyl, di-lower-alkylaminosulfonyl and halo, wherein
R is lower-alkyl, phenyl or phenyl-lower-alkyl, phenyl having from one to three
substituents selected from the group consisting of lower-alkyl, B=N-carbonyl,
B=N, lower-alkoxy, B=N-lower-alkoxy and halo,

=N is amino, lower-alkylamino, di-lower-alkylanﬁno, carboxy-lower-

alkylamino, 1-pyrrolidinyl, 1-piperidinyl, 1-azetidinyl, 4-morpholinyl,
1-piperazinyl, 4-lower-alkyl-1-piperazinyl, 4-benzyl-1-piperazinyl or 1-imidazolyl;

R3 is hydrogen, lower-alky! or phenyl; -
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X is hydrogen, nitro, halo, lower-alkyl, perfluoro-lower-alkyl, perchloro-
lower-alkyl, phenyl, phenyl-lower-alkyl, phenylcarbonyl, pyridyl-lower-alkyl,
formyl, lower-alkanoyl, carboxy, lower-alkoxycarbonyl, aminocarbonyl, lower-
alkylaminocarbonyl, di-lower-alkylaminocarbonyl, cyano, B=N, B=N-lower-
alkyl, B=N-lower-alkanoyl, B=N-lower-alkoxycarbonyl, hydroxy, lowér-alkoxy,
phenyloxy, B=N-lower-alkoxy, lower-alkylithio, phenylthio, lower-alkylsulfonyl,
phenylsulfonyl or B=N-sulfonyl, wherein phenyl is unsubstituted or has from one
to three substituents selected from the group consisting of lower-alkyl, lower-
alkoxy and halo, wherein B=N is as defined above,

-Y- is the remaining atoms of a monocyclic or bicyclic, substituted or
unsubstituted carbocyclic or heterocyclic ring system;

or a pharmaceutically acceptable acid addition salt thereof if the compound
has a basic functional group or a pharmaceutically acceptable base addition salt
thereof if the compound has an acidic functional group.

2. A compound as claimed in claim 1

wherein -Y- is (CHa)m-, -C(=0)-, (CH2)-O-, -CHR-O-, -CR2-0-,
-C[(CH2)p]-O-, -C[CH2CH2N(R)CH,CH;3]-0O-, -(CH2),-N(R')-, -CHR-N(R")-,
-CR2-N(R')-, -C(R")=C(R")-O-, -C(R")=C(R")-N(R")-, -C(=0)-C(R")=C(R")-,
-C(Z")=C(Z")-, -C(Z)=C(Z")-0-, -C(Z")=C(Z")-N(R")-, -N(Z")-C(Z")=N- or
-N=C(Z")-N(Z")-

wherein mis 1, 2, 3, or 4,

nis3,4,orS5,

R is the same or different lower-alkyl, phenyl or phenj'l-lower-alkyl,

R'isHor R,

R" is H or R or the

R" groups taken together with the carbon atoms to which they are bonded
are furano, the

Z' groups taken together with the carbon atoms to which they are bonded
are benzo, furano, pyrido, pyrimidino or pyridazino, and the

Z" groups taken together with the carbon or nitrogen atoms to which they
are bonded are pyrido, pyrimidino or pyridazino, .

wherein phenyl, benzo, furano, pyrido, pyﬁnﬁdino or pyridazino can have
from one to three substituents selected from the group consisting of lower-alkyl,
B=N-carbonyl, B=N, lower-alkoxy, B=N-lower-alkoxy and halo, wherein B=N
is as defined in claim 1.
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3. A compound as claimed in claim 2 whercin R} is lower-alkyl,
Ra is hydrogen or lower-alkoxy, R3 is hydrogen and X is hydrogen, halo, lower-
alkyl, phenyl, phenyl-lower-alkyl, phenylcarbonyl, lower-alkanoyl, B=N,
B=N-lower-alkyl or phenyloxy, whercin B=N is as defined in claim 1.

4. A compound as claimed in claim 3 wherein R is isopropyl,
Raz is hydrogen or 6-methoxy and X is hydrogen, chloro, methyl, phenyl,
phenylmethyl, phenylcarbonyl, acetyl, 1-piperidinyl, 4-morpholinylmethyl or

- phenyloxy. : '

5. A compound as claimed in claim 4 having the structural formula

CH(CH,),

N-CH,-0-Z
/

s
R 7N\
: o7 Yo

wherein R is hydrogen or mecthoxy and -Z has one of the following structural
formulas:

/% /' N— aT

C;H§ — . “CHjy
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ForW sence of a base or with a corresppgatnoLas] i1
of the ﬁm“b&!\mﬂ“ mﬂml alll. 7. A process for p %&MT SWEET
conmpounthBrs asl ds clained in claim2 wherein -Y- i
-(=0 - R')=C(R")- and the R' groups taken together wthl they W"gg?ons
to which they are bonded are furano and X i 33t ower - al kanolyl | whi ¢

conpri ses oxidizing the correspondi ng 2-(4, 7-di net hoxy-5-§ o
benzof uran-6-yl)oxy-R err]-nethyl-4-Rerr]-5, 6 or 7-R2-sfaccharin with a
ceric salt.- ~\A phar ggpceutical conposition conprisi NG pr ofytrc
enzynme inhibiti onc@ntrati’ot of gPconmpound of Forrmula | as C¢I\i in
claim1l and a pharfacepti cal = har maceuti cal
conposition conpri gng pr ot eg i ng conc
conpound as gHCA¥d in eny one hins 2 to a phar maceuty
carrier. 10. The use of pound of For nu | as clai

1 for preparation of a nedicanment for the treatnmentOof a G#f{engrati v
di sease in a patient

\ 0
CH.
cl:x-c2 o 2CQ 0
N ‘S l 4
[ j ﬂ ~CeHg
o ' CH{ .0 o .
°H,CO 0
CGHS.CHz (o)
/ N-CH
-/ o /
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CeHsO —_—
o) CH, 0 0
‘Q\cm
CHy © CH,CO 0

6. A proccess for preparing a compound of Formula 1 as claimed in
claim 1 which comprises condensing the corresponding compound having the
structural formula

10
Ry
Fl‘a
Rz—‘—"' N—'CH"Q
S
27N\
oZ Yo
Formula II

wherein Q is chloro or bromo with the corresponding compound having
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the structural formula

H-
Y
Formula 111

in the presence of a base or with a corresponding basic salt of the compound of
Formula III.
7. A process for preparing a compound of Formula I as claimed in claim 2
. wherein -Y - is -C(=0)-C(R")=C(R")- and the R" groups taken together with the
carbon atoms to which they are bonded are furano and X is lower-alkanoyl, which
comprises oxidizing the corresponding 2-(4,7-dimethoxy-5-lower-alkanoylyl-
benzofuran-6-yl)oxy-R3-methyl-4-R;-5, 6 or 7-Ra-saccharin with a ceric salt.

8. A pharmaceutical composition comprising a proteolytic exizyme
inhibiting concentration of a compound of Formula I as claimed in claim 1 and 2
pharmaceutical carrier. ,

- 9. A pharmaceutical composition comprising a proteolytic enzyme
inhibiting concentration of a compound as claimed in any one of claims 2 to 5 and
a pharmaceutical carrier.

10. The use of a compound of Formula I as claimed in claim 1 for
preparation of a medicament for the treatment of a degenerative disease in a patient
in need of such treatment.

11. The use of a compound as claimed in any one of claims 2 to 5 for
preparation of a medicament for the treatment of a degenerative disease in a patient
in need of such treatment.
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ABSTRACT

Compounds having the structural formula

Formula I,
which inhibit the enzymatic activity of proteolytic enzymes, and processes for
preparation thereof, method of use thereof in treatment of degenerative diseases

and pharmaceutical compositions thereof are disclosed.



