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.- The invention relates to saccharin derivatives which inhibit the
5 enzymatic activity of proteolytic enzymes, Lo processes for preparation thereof, to
method of use thereof in treatment of degenerative diseases and to pharmaceutical
compositions thereof. ' .
Inhibitors of proteolytic enzymes are useful in treatment of
dégen_erative disorders such as emphysema, rheumatoid arthritis and pancreatic in
10  which proteolysis is a substantive element. Serine proteases are the most widely
distributed class of proteolytic enzymes. Some serinc 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 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
't"oiind in leukocytes, mast cells and pancreatic juice in higher organisms, and are
20 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.
) Barber et al,, U.S. Patent 2,855,401 disclose compounds of the

Ry RgN‘;Q O—(CH2InRg

wherein Rj and R2 are each selected from hydrogen, lower-alkyl and lower
hydroxyalkyl, n is an integer from 5 to 9 and R3 is a group selected from

formula:
25

30 methanesulphonamido, benzenesulphonamido and o-sulphonbenzimido. The
compounds are said to be useful in the treatment of bilharziasis.
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5

or the Ni, Na, Co, K, Li, Mg, etc. sulfonate salts thereof, wherein

A is selected from the group consisting of the benzene, biphenyl and napthalene
rings, R is selected from the group consisting of H, OH, Cl, Br, SO3H and CH3,
n is an integer from 1 to 4 inclusive, ny is O or 1, n3 is zero, 1 or 2, and when

10  nyis zero then ny is zero.

Sunket et al., European Patent Application 253092 disclose
2-saccharinyl-lower-alkyl-1,4-dihydropyridine-3-carboxylates having platelet
aggregation inhibitory and antithrombotic activities. A substantially similar
‘disclosure can be found in Sunket et al., J. Med. Chem. 31, 1886-1890 (1988).

15 Mulvey et al., U.S. Patent 4,195,023 disclose
R1-2-R3 CO-1,2-benzisothiazol-3-ones, where R; is halogen, alkoxy, alkylamino,
dialkylamino, alkoxycarbonyl, amino, nitro or hydrogen in the benzenoid ring and
R is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, halophenyl, heteroaryl or
substituted heteroaryl R1-2-A-CO saccharins, where R; has the same meanings as

" 20 the benzenoid ring substituents in the 1,2-benzisothiazol-3-ones and A is alkyl,
alkenyl, alkynyl, cycloalkyl, fluorophenyl, heteroaryl or substituted heteroaryl.
The compounds are said to have elastase inhibitory activity and to be useful in the
treatment of emphysema. A similar disclosure is found in French Patent |
'2,321,288.

25 Dunlap et al.,, European Patent Application 483928A1 disclose
4-R4.R5 2-saccharinylmethyl aryl carboxylates and 4,5,6,7-tetrahydro-
2-saccharinylmethyl aryl carboxylates which are said to have protease enzyme
inhibitory activity and be useful in the treatment of degenerative diseases. A
similar disclosure is found in Dunlap et al., U.S. Patent 5,128 339.
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Jones et al., U.S. Patent 4,276,298 disclose
2-R-1,2-benzisothiazolinone-1,1-dioxides, where R is phenyl substituted by
fluoro, dinitro, trifluoromethyl, cyano, alkoxycarbonyl, alkylcarbonyl, carboxyl,
carbamoyl, alkylacylamino, alkylsulfonyl, N,N-dialkylsulfamoyl, trifluoro-
methoxy, trifluoromethylthio, trifluoromethylisuifonyl and trifluoromethylsulfinyl
or pyridyl substituted the same as R when R is phenyl except that pyridyl may also
be mononitro substituted. The compounds are said to have protease enzyme
inhibitory activity, especially elastase inhibitory activity, and to be useful in the
treatment of emphysema, rheumatoid arthritis and other inflammatory diseases.

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-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
B=N-(CH,)pC(O)O(CH3)p'-0-,-O-(CH2)p-(5-((CH3)p'-B=N-2-furanyl), and
R-oxylower-alkoxy wherein p and p' are integers from 1 to 4, R is lower-alkyl,
phenyl or phenyl-lower-alkyl, phenyl 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 and 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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or the NN, Na, Co, K, Li, My, etc. sulfonate salts thereof, wherein
is selected fromthe group consisting of the benzene, _b.l_p.h.e.n.y.l._a-n-d-————
t hal ene rings, Ris selectedsfromthe group cohgrss PHEETOHASBEEY
Br, SOerr]H and CH err], nis an integer fromi1 t REFLAGEP sy
rr] is O or 1, nferr] is zero, 1 or 2, and when 10 nferr] is zero then

rr] is zero. 8(955 laridgo(ﬁcg,s téitro, halo, lowcr-ﬁkS'ﬂkﬁérﬂ%roﬂbwcr—ﬁﬂf!?B@l@ﬂoﬁﬁt ent

|ication 253

telet  formyl aﬂ%ﬁﬂﬁ&ﬁ(ﬁi‘ daFH@k?' IB%V alﬁﬁﬁ'cﬁfﬁoh#'lh afifoRArbEnyICiowerL 1 €S. A

b bt et ot i o 85
Pa intz ﬁ lﬁﬁcWZﬁ:Nll&@beﬂl@anoyl B-Nﬁ(ﬂfeﬂaik%x bdnlyl, hydroxy, lowcr-alkoxyi i

enzi sothi a one .0Q am no,
eyt am RSP R Ao oG- ayiehi, pfenpGtipoier pl Bilfond onoi o
g and phenyistlfenyl] ori B=Nigulfanyb wherainkphenylas kesupktituied loy hyd fromyonkc oal kyI :
ophenyl aﬁE? 2- A- CO
charins, gﬁ%%ém.fg%ected fﬁo‘ﬁmréerbﬁéﬁg‘s{}@gfﬂ%yh%?{)eéﬁzenm d ring
sullst i t uentatkaxy ané balo and Behbis 98 defined abows embs and Ais alkyl,
al Renyljg al kynyl.y._g &.L?aﬁalwhg a&,}ne%remmwcnc Bﬁgigycgfz;st stitine hsﬁst i tuted

hetler oaryl e conmpouhds are said ha i bitory
actji vi t y arlﬂs‘!lﬁ“B'éedL@épﬁYc ic,pr hpjgrocyclic ning SYS“""‘
or a pharmaceutically acceptable acid addition salt thereof if the compound has a

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

15 The invention further provides a process for preparing a compound
of Formula I which comprises condensing the corresponding compound having
the structural formula '

. 20 _ ' Formula Il ' |
wherein Q is chloro or bromo with the corresponding compound |
having the structural formula

X o]
/
ot
Y
25 Formula III

in the presence of a basc or with a corresponding basic salt of the compound of
Formula I1I.
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In yet another aspect the invention provides the use of a proteolytic
5. enzyme inhibiting amount of a compound of Formula 1 for the preparation of a

medicament for the treatment of a degenerative disesase in a patient in need of such
treatment. | .

The compounds of Formula I inhibit the enzymatic activity of
proteolytic enzymes and are useful in treatment of 'degeticmtiVe diseases.

10 The part of the compound of Formula I having the structural’

formula ' ' -

15 s also described below as having the formula -Z. The compound of Formula I1I 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)1-
"20  4-R;-(5, 6 and/or 7)-Ry-saccharins. S
In the compounds of Formulas I-IIl "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
25 following:- lower-alkyl, perfluoro-lower-alkyl, perchloro-lower-alkyl, lower-
alkoxycarbonyl, lower-alkylamino, di-lower-alkylamino, lower-alkoxy, carboxy-
lower-alkylamino, 4-lower-alkyl-1-piperazinyl, phenyl-loWer-alkyl, pyridyl-
lower-alkyl, lower-alkylaminocarbonyl, di-lower-alkylaminocarbonyl, lower-
alkylthio and carboxy-lower-alkylamino.
30 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
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In the compounds of Formula I, R} is preferably primary or
5  secondary alkyl of two to four carbon atoms or lower-alkoxy and R is preferably
located at the 6-position and is most preferably B=N-(CH2)pC(O)O(CHa)p'-O-
or R-oxylower-alkoxy. Furthermore -Y- is preferably -(CHa)m-, -C(=0)-,
-(CH2)m-0-, -CHR-O-, -CR3-0-, -C[(CH2),]-0O-,
-C{CH2CH2N(R)CH2CH3]-0-, -(CH2)-N(R")-, -CHR-N(R")-, -CR3-N(R")-,

10 -C(R)=C(R")-0-, -C(R)=C(R)-N(R')-, -C(=0)-C(R")=C(R")-, -C(Z)=C(Z")-,
-C(Z)Y=C(Z)-0-, -C(Z)=C(Z)-N(R")-, -N(Z")-C(Z")=N-, -N=C(Z")-N(Z")-,
C(Z™M)-C(Z")-S-, N=C(R"")-N(R"™)- or -C(R""):C(I_.) -N(L)- and wherein the
Z™ groups taken together with the carbon atoms to which they are bonded are
benzo; the '

15  R™ groups taken together with the carbon or nitrogen atoms to which they are
bonded are -(CHa)p-, - (CH2)qN(R*) (CHa)g-, or thiazolo; the
L groups taken together with the carbon or nitrogen atoms to which they are
bonded are pyrido;

ro, dinitro, trifluoronethyl, cyano, al koxycarbonyl ;ﬂ[ail(yl carbonyl

n'is an integer from3 to 5;

20 R"is hydrogen, phenyl, phenyl-lower-alkyl, or lower-alkyl;
gislor2;qis1 or2;
R"" is hydrogen, cyano, CO,L', SOsL" or nitro;
L' is hydrogen, lower-alkyl, or -di-lower-alkylamino,
L" is hydroxy, lower-alkoxy, di-lower-alkylamino or trifluoromethyl;

25 misl1,2,3,or4nis3,4,0r5,
R is the same or different lower-alkyl, phenyl or phenyl-lower-alk)l
R'isHorR,R"is Hor R or the

_ R" groups taken together with the carbon atoms to whxch they are bonded are

furano, the

30 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, pyrimidino or pyridazino can have {rom one to three substituents selected
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chl or o- | ower - al kyl, | ower-al kenyl, | ower-alkynyl Twamggﬁmgg,EEN
r-al kyl am no, di-I| ower- al kyl am no, | ower-al koxy%
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ected fromthe group consisting of
( CH[ er fiopp beQ@rodpCednsistihg pf lo@ﬂer-amv( GNcarbdipyl ( B=N( ovfeealkpxp, - B=N- 2- f ur an
, and alw(ﬁ“%xhcg,\w @MP stﬁE‘ﬁneﬁﬁ(b@f§ integers from1l to 4,

s | ower - eny | ower -a phenyl can- have from
to three substlth@mfélaﬂy Pf@mwnmlﬂpsgmheplmdnsﬁstl ng of

oy L SR 6 o, oy e o
boxygl okels l&?"'ﬂ/?lgﬁ'i WSOL 1is HVMFT‘@WHW“O pagticplarly awheg R is lower-)_ a76t i di nyl |
rphol i rau&yl R i&ldi%wallwlmnxﬁol(cmfp@bmdc*ﬁ)ﬂl@%r%b@ll]owér benzyl -

| perazi r%kaloxy-lo r-alEoZOlR\élls h%rgét{n] and X 1§/ g gen, V\E)we le%fl or phenyl;
phenyl, phenyl-lower-alkyl, phenylcarbonyl, B=N, B=N-lower-alkyl, phenyloxy

or lower-alkoxycarbonyl.

10 Most preferred compounds are those wherein Rj is isopropyl;
R3 is 6- dimethylamino-CH2C(Q)O(CH2)2-O- or 6-benzyloxyethoxy and -
X is hydrogen, in particular when Z has one of the following structural formulae:

joe

In carrying out the preparation of a compound of Formula I from a
corresponding compound of Formula II and the corresponding compound of
Formula I1I 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 hydride, an
20  alkali metal carbonate, an alkali metal alkoxide, a tri-lower-alkylamine, a thallous
) lower-alkoxide, 1,8-diazabicyclo[5.4.0]undec-7-ene or 7-methyl-1,5,7-triaza-
bicyclo{4.4.0]dec-5-ene. Under the reaction conditions the base may form the
basic salt of the compound of Formula III, shich then reacts with the compound
of Formula II. The basic salt of the compound of Formula 1l can also be formed
25 - 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 oi'ganic solvent or mixture of organic solvents inert under the

15

reaction conditions, for example acetone, methylethylketone, acetonitrile, tetra-
hydrofuran, diethylether, dimethyiformamide, N-methylpyrrolidone, dichloro-

30 methane, xylenc, toluene or a lower-alkanol or mixture thereof, at a temperature in
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i X is hydrogen, nitro, halo, |ower-alkyl,
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I

enyl -1 ower - al kyl , phenyl carbonyl, pyridyl -1 ower- al ky|| THIS SHEET 1A BEEN
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r-al Kyl ghf,g&y‘he phenyl sul fonyl or B=N-sul fonyl wherein phenyl is
ubstitute has_from one to three substituents selected fromthe
up consisting of Thswempawndsof Formplae Il and IIl grakneynanarampds Bhd B=N is as
i ned ah@v@n ndllbds@r by methods dech'rbecl Selbhe remai ning atons of a nonocyclic
bicylic, substituied or tut d.c or heterocyclic
g s§st em K&ﬁ 'Bﬂ%“ﬂé’ggﬂ &t‘%gﬂg"%%’l‘ﬁ“ dition salt
reof i fprépacedciydiazatiadingalse cbrrespondiugslomrialkmw-mab- gr oup or a
r maceut I eof t he conpound
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hap an aci'dic fu ion further
prpvi des B, ﬂr%ée@ﬁf&xrbqnmmg-‘hmmmuh sulfur dioxiderand| 2 | whi ch
co

ri ses GprASBfoRde, Wh& cFQizing IRORSINRg fRWBPAHGH 2 AN fonyl-
10 3, 4 or 5-R3-6-R1-benzoate ester with ammonia to form.the corresponding
compound having the structural formula:

S
0//. %0
Formula IV,

15 : - L
' hydroxymethylatioh of which with formaldehyde affords the corresponding
2-hydroxymethyl-4-R;~(S, 6 or 7)-Ra-saccharin, displacement of whose hydroxyl
with chloride or bromide using, for example thionyl chloride, thionyl bromide,
phosphorus trichloride or phosphorus tribromide affords the corresponding
- 20 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 formaldehyde and“chlorotrimethylsilane in the presence
of a Lewis acid, for example stannic chloride. .

25 A compound of Formula II wherein R3 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
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T4 structural fornula : [err]

2 wherein Qis chloro or bronmo with the ¢ gspondi ng
cd@rpound havi ng the structural fornula ‘ THIS SHEET HAS BEEN ,
[fr] 9. - L__Repacen

2-(substituted or unsubstituted vinyl)-4-R1-(5, 6 or 7)-Rz-saccharin with hydrogen
chloride. Use of unsubstituted vinyl acetate, for example, affords the
corresponding compound of Formula Il wherein R3 is methyl.
_ A compound of Formula II wherein R3 is hydrogen or phenyl can
5  be prepared by phenylthio-Ra-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-R1-(5, 6 or 7)-
Rz-saccharin and displacing phenylthio therefrom with chloro or bromo using, for
example, sulfuryl chloride or sulfuryl bromide.

10 A compound of Formula IV can be prepared by lithiating the
corresponding 2-R1-3, 4 or 5-R2-N,N-di-lower-alkylbenzamide with a lower-alkyl
lithium, aminosulfonylating the resulting 2-R3-3, 4 or 5-Rz-6-lithio-N,N-di-lower-
alkylbenzamide with sulfur dioxide followed by hydroxylamine O-sulfonic acid or
sulfuryl chloride followed by : ammoma, and cyclizing the resultmg

15 2-Rj-3,40r 5-R2—6-annnosulfonyl-N,N-dl-lower-alkylbenzatmde in reflu'cmg
acetic acid.

. A compound of Formula IV wherein Rl is pnmary or secondary
alkyl oftwo to four carbon atoms can be prepared by hthzatmg the correspondmg
compound of Formula IV wherein R; is methyl with two molar equivalents of a

20 lower-alkyl lithium in an inert solvent, for example tetrahydrofuran, and alkylating
the resulting 4-lithiomethyl-5, 6 or 7-Rz-saccharin wnh 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-R2-N,N-dn-lower-alkylbenzarmde '
wherein R is primary or secondary alkyl of two to four carbon atoms can be

25  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 prepared by introducing R; earlier in -
tﬁe synthesis. Conjugate addition of the appropriate Rj-cuprate to 2-cyclo-

30 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-
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the presence of a base or with a corresponding basic_salt of the

c ound of Formula I11. THI
Z - I n anot her aspect there is prpvid Siﬁ%ﬁi?pﬁ BEEN
pigr maceuti cal conposition for the-treatnent of degemerattwe-
ch conprises a proteolytic enzyne I nhibiting concentration of a
C ound of Fornmula | in a pharmaceutical carrier. I n

anot hethicabpprtohexerecanbuxyliciacid methyli edtes and6-RjsxbenkzylthipBatyelot yti ¢ 5

erfy™ L nlhdchBoRRiM Al RIS O IR ol LidrBeingpar atl on of

di canen rent enera Ive di sesa n a patient
i nfneed of bengequinone gives shegomesponding 2—R1-6-benzylthxobenzw¢eacgbmpﬂmhds of Formul a

nhi bit ¢ SiidatidhichforiagtidnVdeb¥nz3lation of which with chlorine in aqueous
5 acetic acid gives 2-R-6-chlorosulfonylbenzoic acid methyl ester, cyclization of
which with ammonia gives the corresponding 4-R1-saccharin of Formula 1V.
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

10  converted with thionyl chioride into the bis acid chloride, which is converted with
benzylamine into the bis benzylamide, which on cyclization with sulfuryl chloride
gives S-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,
which on heating under pressure with a 2-tower-alkoxyfuran gives a 4-lower-

15  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-7-hydroxy-2-benzyl-1,2-benzoisothiazol-2H-3-one-1, l-dloxxde
Debenzylation by catalytic hydrogenation then gives the correspondmg 4-lower-
alkoxy-7-hydroxysaccharin of Formula IV.

20 Similarly alkylation of a thus prepared 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-R;-saccharin of
Formula IV wherein R is lower-alkoxy, cycloalkoxy, B=N-lower-alkoxy,

25  hydroxy-lower-alkoxy, polyhydroxy-lower-alkoxy or acetal or ketal thereof,
lower-alkoxy-lower-alkoxy, poly-lower-alkoxy-lower-alkoxy, hydroxy-poly-
lower-alkylenoxy or lower-alkoxy-poly-lO\Jer-a]kylenoxy.

Simple chemical transformations which are conventional and well
known to those skilled in the art of chemistry can be used for effecting changes in

30 the functional groups of the compounds of the invention. For example, catalytic
reduction of a heterocyclic ring system to produce the corresponding partially
saturated heterocyclic ring system, catalytic debenzylation of benzyl ethers to
produce the corresponding alcohols, coupling of alcohols with acids in the
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‘Pteolytic enzynes and are useful in treatnment of degenerative diseases. 0

part of the conpound of Fornula | having the structuf akjs TH}

r] 5 is al so described bel ow as having the fjor nUI?’;{{éE}ng "lgth
ound of Formula IIl is accorldi ngly al so descri betbetrow-as—kavn

formula HO Z. Sacchari-n is

- benzi sot hi azol - (1H) - 3-one-1, 1-di oxi de and the conpounds of Fornul a

whi ch @resence[of acouplngagent|ly produey the cprespondingerigre,or dysilylation of

rzr]O a%@%rfﬁﬁgmkﬁé@?f&g@-*&ogj oxi des, are accordingly

t he conpounds of TiH§ PWW@QYFMM&B&EF&%&%%& ?%‘Sl{’]eagl ™
i ned vahy phirfateutiedlly accsptiblecachiber babeadiiitivn sdit buvyrefembly iasanot her formul a.
S0 R RRE, o RrRAE,  SeR M  arcea
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 exampie the diethylammonium salt, can be
10  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 of the compound of Formula I.
In the preparations and examples described below structures of
products are inferred from known structures of starting materials and expected
15  courses of preparative reactions. Purification or purity and structural confirmation
of starting materials and §Mum 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
20  pressure liquid chromatography, medium pressure liquid chromatography and/or
thin layer chromatography. |

<
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1 1 owi ng:- |ower-alkyl, perfluoro-|ower-alkyl, perchl olro-l ower - al kyl,
| ower; al koxycarbonyl, |ower-al kyl am no, di-|ower-aH TSTEEF HAS BEEN
|-owerflg al koxy, carboxy- | ower - al kyl am no, 4-1 ower-al -S_l-‘ipgg rd nyI
phenyg - | ower - al kyl, pyridyl - | owenpal kyl, | ower-alk '
di -1 r-al kyl am nocar bonyl, | ower- alkylthio and
carbgky-1 ower-al kylamno. O In the follow ng the carbon
chai r§ part thereof hasrrimnammmmnbﬁrbe descnbe&wiméreéh&m&m&fo‘ﬂwf@b' y from
two tp four ranched or
- 6- u‘%%r gﬁéﬁ‘g’&‘%@“f 'b‘ﬁé'?‘“'a‘?‘ﬁ&m‘""“l 18ABY ¥Wkynyl , ani no-1 ower-al kyl ,
t he I'pwer - al koxy part of B=N-Iower-al koxy, | ovver-al kanoyl ,
B=N- | vver-al @W and B=N-1| ower - al koxycar bonyl .
Halo § s fI uor o,

a)_Empamuon..QL._Chlom:lh;dA:mpmpylsmmn

(II; Ry=i-Pr, Rp=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
10 temperature, stirred at room temperature for six hours, and cooled to -60°C. A
solution of diethylcarbamyl chloride (34 g) in anhydrous ether (50 miy 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 agueous
15  sodium chioride (200 mi), dried over magnesium sulfate and stnpped of ether.
Distillation of the residue (80-90°C./0.1 mm Hg) gave ZanpmpyLN.N_dmh)LL
benzamide (44 g, 80% yield).
- To a solution of N,N,N', N'-tetramethylethylenedtanune (255g) in
anhydrous ether (600 ml) was added s-butyllithivm (£3 M, 170 ml) and the -
20  mixture was cooled to -70°C. under nitrogen. A solution of 2-isopropyl-
N N-dlethy]benzannde (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 wam to -50°C. during 30 minutes, held at -50°C. for 10 minutes, then
25 cooled back to -70°C. By cannulation tube a solution of sulfur dioxide (50 g) in
anhydrous ether (S0 mi) precooled to -60°C. was added under positive nitrogen
pressure over a 10-minute period. The tet;lpemture 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
30  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 1). Removal of the solvent under vacuum gave a faint yellow
oil, which was dissolved in tetrahydrofuran (150 ml). The solution was cooled to
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®®t he conpounds of Formula I, Rlerr] is preferably pringty—or—5
seffondary al kyl of two to four carbon atons or |ower-al kcixWHTérfd*Hﬁ[TéMq BEEN

pr @f erabl y | ocated at the 6-position and is nost ‘prlef er aBEJLACED
(CH err])pC(OQ CHerr])p'-O -13- or R-oxyl ower-al koxy. Furthernore
Is preferably -(CHerr])[err]-, -C(=0O -, -(CHerr])[err]-0O
RO, -CRerr]-O -(J(CHerr])[err]]-0,
[N(e rR r %G‘ZE[ aud ¢oncéduatddeaquediisiaamidnia @B;b » 60 @hll} e/as hddedrin poiohS ?overN( R)-
- e
O) o d% E?%) rﬁ\L %ﬁ%—%mr&v%g keptqt RodC %Q&%\V)Qhaxg%ut &e aqdmo)n
: =C( ZAfterN(ifRing- fpr 1 S\inittes@ Zth}:reht—tempﬁuﬁ(eﬂh; teda iy drefuran .

) A Zndles &%%‘Sﬁﬁwém%ﬁé eﬁand){he rdide. \)'as%{d)ﬁedNI‘x - and wherein the

gr oups Caken 10 e carbon atons t hey are bonded

ydrochloric H@dJ(QN) tpH g Theesultingavhiteglid weas collected; washedr bo n or

ogen %Wﬁ/ {eP (200! thl) ahd B¥xané danded: Q%&E&id(b rr]” -

err])[err N Ri Q err])[er@rogg:,)agr t hi agdg‘lilg t he ML groups t aken
‘“‘" SIS 8- which they are bonded

are pyrl do n' Alssluaan lonaa@ﬁﬁosﬁxrfamlas-isoprspylaﬁ)N-d;ahyl-s hydrogen

ool POl 3 Sy s CRISE Phthinstor 2 B p S 1° L1

hyd} ogen, ﬂoomemad:rklyte, Pire sivehtwe reaiokgd mdenmcuum The Iﬁilylresnd\gedwaxy,

| owpr - al kogysondh i QURF 10kt 2HA BR pif whe AdjhdtQf 8B N 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, Ra=H)

15 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-

20  dichloromethane eluate 2-phenylthiomethyl-4-isopropylsaccharin as a pale yellow
oil (53.5 g, 92% yield).

~Phenylthxomethyl-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

25  allowed tc 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 isopropy! alcohol (30 mt)-cyclo-

hexane (270 mi) affording 2-chloromethyl-4-isopropylsaccharin in two crops
30 . (33.5 g, mr. 101-102.5°C.; 2.65 g, m.r. 100-101°C.).
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25% ms 1,2,3,0or 4, nis3, 4, or 5, Ris the same or different

I r-al kyl, phenyl or phenyl-Iower-al kyl, R is Hoer—R +S—H—6+
R t he R' groups taken together with the carbon Tig sy 43%%%%5‘“
th are bonded are furano, ¢ he-30 Z' groups tdken tl EH-LP}Q%D with
t hegcarbon atons to which they are bonded are benzo, furano, pyrido,

roups taken together with the
e?hox.mdxan'ded are pyrido,

m di nqnorR Q}/H— q@ZstUQM@_hgggnn I benzo f ur ano, pyri do,
m dino or pyridazi no can have from one to three substituents sel ected
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30

To a solution of N,N,N',N'-tetramethylethylenediamine (300 ml)
in anhydrous ether (4 ) was added s-butyllithium (1.3 M, 4 |) 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
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 nitrbgen 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 dropwnse 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 1). 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 inosuifonyl-6- 1-4-methoxy-N.N-diethyll id
(429 g, 72% vyield, m.r. 122-125°C.).

A solution of 2-aminosulfonyl-6-isopropyl-4-methoxy-
N,N-dicthylbenzamide (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
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frfm the group consisting of |ower-alkyl, B=N-carbonyl, B=N, |ower-alkoxy,
=f- | ower - al koxy and halo wherein B=N'is as defined above.

Pagticularly preferred conpounds are those wherein n' i$ Hus SHEERIAB BEEN
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silane (86.4 g) in 1,2-dichloroethane (300 ml) was added dry tin(IV)

chloride (0.8 mi) 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
into water. The organic layer was separated, washed with aqueous sodium
hydroxide solution (2N, 50 ml), dried over magnesium sulfate and concentrated
under vacuum. The residue was crystallized from ethyl acetate-hexane to give

2£hlommnthyl:ﬁﬂmmnp¥lﬁmethnmaadmn (57 g, 87% yield, m.p. 151°C. ).

(IR 1—1-Pr Rz—@OCHaCHZOCHzPh R3=H, Q—Cl)

To a solution of 1.0 g (0.0039 mol) 4-isopropyl-6-methoxy-
saccharin in 15 ml MDC was added at ambient temperature 1.28 g (5.12 mi)
1 M solution boron tribromide in MDC. When addition was complete the reaction
mixture was heated under refluxl for about five hours, cooled, taken to dryness
in yacuo and the residue treated with ice and saturated sodium bicarbonate. The

aqueous solution was extracted once with ethyl acetate and then acidified topH 1

with concentrated hydrochloric acid. Extraction of the mixture with ethyl
acetate/diethyl ether (8:2), drying the organic extracts and removal of the solvent
in vacuo afforded 0.9.g (96%) of 6-hydroxy-4-isopropyisaccharin (1V; R}=i-Pr,
R2=6-OH) as a white crystalline solid which was used as such in the next step.
An altemative procedure was also used. To a stirred suspension of
62.74 g (0.47 mol) of AICl3 in 500 ml chloroform at 0°C was added 43.9 g
(0.7 mol) of ethanethiol. Within minutes a clear solution formed. To this a
solution of 20.0 g (0.078 mol) 4-isopropyl-6-methoxysaccharin in
550 ml chloroform was added over a 30-min period. This solution was allowed to
warm to RT and stirred for 3-4 hrs. at 60°C. After cooling, the mixture was
poured into ice-water and acidified with dilute HC1. The solid which separated
was collected by filtration, washed with water and dried to give 18.4 g (97%) of

6:h):dmxy-_4=jsbpmp.ylsacchadn.
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M carrying out the preparation of a conpound of Fornula | froma
clrrespondi ng conpound of Fornula Il and the correspondidg—conpound. of
FRrnmula 11l in the presence of a base, the base can be Fn}HIBASEBEWHASBEEN
nft itself a react ant under th#feaction conditiong_and REPLACEDer abl
afg al kali nmetal hydride, an O alkali netal -carbonate, an al kali netal
algkoxi de, a tri-lower-alkylamne, a thallous | ower - al koxi de,
- di azabi cycl o[ 5 S4hygraxycrisoprophiisacsharin (Akthg| 0.13 n®lyint methanol
ycl of 4vab.1RhidaGriflr €HE0:2028 gt D062 GRNH! ITHE HiRAM WaPRfrdd g Dase may form
basic salt of the glon};ollﬂnd of Formula 111, which then reacts with
conp nt tempegpturp for3 1 hoyss, the gxcess methanol was semeved wndeFound of Formula
! I:can fréca?ed)gregmmw iﬁ:msﬁdbhlﬁafaafdﬁb&umlhig‘hle&cﬁﬁﬂd?ﬂéﬁéidﬁémlst he conpound
of§ For.nu n r ra a speci y cesium or
t il | us @%P{veﬁlﬂépw &%@M@Wﬁ“‘ 3&@5@'% ggi\f4 F‘Q@ "gﬁtad?ﬁl'an or gani c
sof vent drhermixtune was heatedops T0B08G farcd4 hourrs) codled) trdated wlith ice-water eact i on
cohditio p&g&gy}ﬁ’ . onitrile, tetra-
hy§r of urén‘?llfl eg?iect Eyi e¥ hde;}' I met ?W%?%‘gg%ﬁ&%%ﬁﬁﬁyégbne di chl or o-

0 | met harthen brinecand was @rigdn The polvent wiag remavid inovacye angslme-@dqeh@aseof , at a

t ehper at Yu@ified by column chromatography on silica eluting with ethyl acetate/hexane to
10 afford 30.5 g (67%) of 4-isopropyl-6-hydroxy-2-phenylthiomethylsaccharin.
To a solution of 4-isopropyl-6-hydroxy-2-phenylthiomethyl-
saccharin (2.0 g, 5.5 mol) in THF (40 ml) were added triphenylphosphine
(1.46 g, 5.56mmol), 2-benzyloxyethanol (0.87g, 5.71mmol) and diethylazo-
dicarboxylate (0.99 g, 5.68mmol). The mixture was stirred at room temperature
15  for 16 hours, the solvent was removed in vacuo and the reéic_lue was purified by 5;?
column chromatography on silica eluting with 20% EtOAc/hexane to af ford2.1g |
(77%) of 4-isopropyl-6-{2-henzyloxy)ethoxy]-2-phenylthiomethylsaccharin,
m.p. 98-99°C. =~ . . . o - : .
Sulfuryl chloride (0.37 ml, 4.65mmol) was added to a solution of
20 the latter (2.1 g, 4.22mmol) in CH,Cly at room temperature and the mixture was
stirred for 3 hours. The solvent was removed in yacuo, the residue was triturated r
with hexane, and the solid thus formed was collected by filtration to afford :
1.67 g (93%) of 2-chloromethyl-4-isopropyl-6-[2-(benzyloxy) ethoxy] saccharin,
, m.p.101-102°C. _ o
25  (d) Preparation of 2-chloromethyl-4-isopropyl-6-[2-(triisopropylsilyloxy) ethoxy]
saccharin._(II; Ry=i-Pr, R2=6-OCH;CH20Si(iPr)3, R3=H, Q=Cl)
To a solution of 4-isopropyl-6-hydroxy-2-phenylthiomethyl-
saccharin.(2.0 g, 5.509mmol) in THF (35 ml) containing triphenylphosphine
(1.59 g, 6.06mmol) and 2-(triisopropylsilyloxy) ethanol (1.13 g, 6.0mmol) at
30 room temperature was added diethylazodicarboxylate (1.04 mi, 6.6mmol). The
mixture was stirred overnight (16 hours), the solvent was removed in yacuo and
the residue was purified by column chromatography on silica eluting with 10%
ethyl acetate/hexane to afford 2.66 g (86%) of 4-isopropyl-6-[2-(triisopropylsilyl-
oxy)ethoxy]-2-phenylthiomethylsaccharin as an oil.

heet Has Been Replaced

Ty .




ange from anbi ent tenperature to the boiling tenperature of the

nt or sol vent nixture. The conpounds {oTHRESHBETIEAS bué%‘
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tizing the correspondi ng | ower-al kyl 2-amno- 3, 4 or
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product was collected b) filtration to afford 1.73 g (76%) of 2-chloromethyl-

sacchann (II; Ry=i-Pr, R2=6-OCHy(CO)OCH,FPh, R3=H, Q=CI)
A mixture of 4-isopropyl-6-hydroxy-2-phenylthiomethylsaccharin
(3.5 g, 9.63mmol), acetone (25 ml) and K2CO3 (2.66 g, 19.26mmol) was stirred
10  under nitrogen for 2 minutes, then benzylbromoacetate (2.4 ml, 14.45mmol) was
added. The mixture was stirred for 6 hours, filtered, and the filtrate was
concentrated in vacuo. The residue was purified by medium pressure
chromatography eluting with 20% ethyl acetate/hexane to afford 4.67 (100%) of
4-isopropyl-6-(henzyloxycarbonyimethoxy)-2-phenylthiomethylsaccharin.
15 To a solution of the latter (0.5 g 1.043mmol) in CH»Cl, (5 ml) at
room temperature was added sulfuryl chloride. The mixture was stirred for
4 hours, the solvent was removed in vacuo and the residue was purified by column
chromatography on silica eluting with hexane (100%) to 20% ethy] acetate/hexane
to afford 0.37 g (81%) of Z_chlnmmeﬂndﬂdmpmpyl:ﬁztb:nzﬂwm
20  methoxy) saccharin. S
(II; R1=i-Pr, Rp=6-OH , R3=H, Q=Cl)
4-isopropyl-6-hydroxy-2-phenylthiomethylsaccharin (1.78 g) in
methylenc chloride was treated with sulfuryl chloride (0.43 mL, 0.73 g) to afford
25 1.2 g 84%) of .;chlommexh;d_-dcxsapmpxm:hydmmmhann._mp 149-150°C.

LII R1-sec-Bu R2=6-OMe , R3=H, Q-Cl)
To a mixture of diethylamine (89.1 ml), triethylamine (120.2 ml)
and CH2Cl3 (500 ml) cooled in an ice-bath was added dropwise p-anisoyl chloride
30 (133.8 g) over 40 minutes. The reaction mixture was stirred at room temperature
for 40 minutes, the mixture was filtered, washed with ether and the solvent was
removed in vacuo. Ether was added, then water to the residue, then the organic
layer was separate and washed with 5% NaoH, then in HCI, then brine and then
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oxynet hyl ati on of which wth fornmal dehyde affords the correspondi ng
wydroxynethyl -4-Rlerr]-(5, 6 or 7)-Rerr]-saccharin, dis
se hydroxyl with chloride or brom de using, for exar‘ri)l'[eﬂs RHBEN HAS BEEN

oride, thionyl brom de, phospho_r@ trichloride or phgsphorRBPLACEBDr oni d
ords the correspondi ng conpound of Fornula I1I. A

ound of Fornula Il wherein Rerr] is hydrogen and Qis chl oro can al so
pr epar\e& dried QRer M4,80,4f MAEsbIvEnt GRds rambvead] m%&ms.aﬁe fa¢ nul a 1V by
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pr

cojpound kﬁBﬂng 48 ) _ ‘ ",smlwwemzéd:kyl and Qis chloro can
h péﬁf?&igé%. g, Qb IR oA el KR 2 Y
| ojer Sal KEODMY) ata?®'§ was added me&dﬂdéo&)ﬂﬂ,dl M) follpwed byldumethaxtyr achl or i de,

N treayNigiefnlfoehiantidd (632 g). The mixture was stirred at -78°C for 70 minutes,
then ethyliodide (26.63 g, 333 mmol) was added over 35 minutes. The reaction
mixture was warmed to room temperature and stirred for 1.5 hours. The reaction 3
mixture was quenched with saturated NH4Cl (100 ml). The organic layer was !
10  separated, dried over Na>SQ4 and concentrated in vacuo. The residue was ;
purified by a kugelrohr distillation at 190-210°C under high vacuum to afford
58.1 g of 2-ethyl-4-methoxy-N.N-diethylbenzamide. i
_ To a mixture of diisopropylamine (40.7 ml, 290 mmol) in THF 5
(800 ml) at -78°C was added n-BuLi (100 ml, 255 mmol, 2.15M). The mixture )
15  was stirred for 1/4 hour, then 2-ethyl-4-methoxy-N,N-diethylbenzamide (235.3 g)
in THF (300 ml) was added at -78°C. The mixture was stirred at -78°C for
2.5 hours, then at 0°C for 1 hour, and then ethyliodide (23.2 ml) in THF
(150 ml) was added over 10 minutes at -78°C. The reaction mixture was stirred
for about 1 hour, quenched with saturated NH4Cl (100 mi) and the solvent was
20  removed invacuo Ether (500 ml) was added to the residue, the ether layer was
washed with saturated NaHCO; (50 mi), 1IN HC1 (50 mi), water, then brine, and
then the ether layer was dried over NaSO4 and the solvent was removed in vacuo.
The residue was purified by distillation under high vacuum (2 mm Hg) to afford
- 46.6 g (76%) of 2-sec-butyl-4-methoxy-N N-diethylbenzamide,
25 To a solution of tetramethylethylenediamine (31 ml) in THF
(500 ml) at -78°C was added sec-butyllithium (170 ml, 1.1M), followed by 2-sec-
butyl-4-methoxy-N,N-diethylbenzamide (45 g) in THF (150 ml). The mixture
was stirred at -78° for 15 minutes, then at 0°C for 30 minutes, then sulfur dioxide
(50 ml) was condensed into the mixture at -78°C. The mixture was warmed to
30 -10°C, sulfuryl chloride (17 ml) was added and then the mixture was slowly
warmed to room temperature and stirred overnight. The reaction mixture was
added to a solution of ammonium hydroxide (94 mi) in THF (200 ml), the mixture
was filtered through a pad of silica/NaZSOdsand to afford 51.8 g of 2-amino-
sul{onyl-6-sec-butyl-4-methoxy-N.N-diethylbenzamide.
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LACEMENT SHEET - 9-
(substituted or unsubstituted vinyl)-4-Rerr]-(5, 6 of
-Rlerr]-saccharin with hydrogen chloride. Use of unsupsti Sl HppPEEN
etate, for exanple, affords the-d®rrespondi ng compounfl_of FSFPHAFED] |
erein Rlerr] is methyl. A conpound of Fornula Il wherein
err] is hydrogen or, phenyl can be E)/ared by phenylt hi o- R3- et hyl ati ng
t Be correspondi ng SIS aseticqasi QS’(Z-BEBIOSUIQMM-GlSmb@EIF with the

C rrespoaeh'enﬂ,x Nydletﬁsab&bhﬁrda 1.7y uﬁylrémﬁedboe&.@h{nf ﬁ;:ﬁérespondl ng

QN

24( phenyl t |o- r rr] err]-saccharin and
difspl aci FABYWE a%JPFdﬂFR&ﬁsWeW(BPMF“%FG for exanple,
furyl (sohhlor THe agieotis!sdlutionl wadrwushélEwith CH)Cls, acidified with. ..

5 concentrated HCl and the precipitate which formed was collected by filtration to
afford 4-sec-butyl-6-methoxysaccharin.(IV; Rj=secBu, Ry=OMe)

A mixture of 4-sec-butyl-6-methoxysaccharin (3 g), toluene,
potassium t-butoxide (1.4 g), and tetrabutylamoninium bromide (0.4 g) was
brought to reflux and phenylchloromethy! sulfide (1.8 ml) was added. The

10  reaction mixture was refluxed for about 27 hours, the solvent was removed
in_vacuo, the residue was extracted with ethyl acetate, washed with brine and dried
over NapSO4. The solvent was removed in_vacuo and the residue was purified by
column chomatography on silica eluting with 10% ethyl acetate/hexane to afford
2.63 g (60%) of 2-phenylthiomethyl-4-sec-butyl-6-methoxysaccharin.

15 To a solution of 2-phenylthiomethyl-4-sec-butyl-6-methoxy-
saccharin (2.6 g) in CH,Cl3 (20 ml) was added sulfuryl chloride (0.7 mi). The
mixture was stirred at ambient temperature ovemight; and the solvent was removed
in_vacuo. The residue was treated with hexane and the mixture was sonicated for
6 hours. A precipitate formed with a collected by filtration to afford 1.33 g of

20  2-chloromethyl-4-sec-butyi-6-methoxysaccharin.
(h)Preparation of 2-chloromethyl-4-sec-butylsaccharin
(II; Ry=sec-Bu, Ra=H , R3=H, Q=Cl)

To a solution of 4.74 mi (0.031 mol) tetramethylethylenediamine in

_ 300 ml THF (passed through alumina prior to use) was added 5.8 g (0.03 mol)

25  2-ethyl-N,N-diethylbenzamide. The solution was cooled to -78°C and treated with
34.9 mil (0.031 motl) of a 0.9 M solution of butyl lithium in cyclohexane. When
addition was completed, the mixture was stirred for twenty minutes and then
treated with a solution of 3.2 ml (0.04 mol) ethyliodide while maintaining the
temperature at -78°C. The temperature was then allowed to rise to ambient

30 temperature and the mixture was stirred for about sixteen hours and then poured
into water. The resulting oil was separated and chromatographed on silica gel,
cluting with 10% ethyl acetate/hexane to give 2.86 g (43%) of 2-sec-butyl-
N.N-diethylbenzamide as a yellow oil.
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compound of Fornula IV can be prepared by lithiating thg-se~responding

2 Rlerr]-3, 4 or 5-Rlerr]-N, N-di-I|ower-al kyl benzam de witH Hﬁﬁ(ﬂ\%ETéMSyEEEN
thium aminosul fonylating the resulting 2-Rlerr]-3, 4 o REPLACED

Rlerr]-6-lithio-N, Ndi-lower- alR§lbenzam de with sul fur dioxide followe
hydr oxyl am ne O-sulfonic acid or sulfuryl chloride followed by amoni a,

d cyclizing the resulting 2-Rerr]-3, 4 or :

Rl err] - 6-ami nosuTlia)iamr-(mHﬁ(ti 0.045mol)a disydlbehindid MeTHK, wa$ | uxi ng acetic

i d. gji I8 sol¥t|<{n of ,E{P{jdﬁ}ﬁa,{r? %EPL 9 9 doliti %f?'b R[,ﬁ', is primary or

ondary n atons can l'ithiating

cor riasyell ’frﬂgeél!ﬂﬂ)é)@ﬂdogﬂ ml)rbﬁraanqtlwl@mﬂmdmm@mr lBl'Wé hyl with two
ar  auhilehnglaifl 18 riphinlak "¢ ] WiehiRiof hab BthpleOmgent . for exanpl e

rahydr of uran, and t he resultln iomet hyl -5, 6 or
£r]m§‘é'HEI’1‘ﬁ‘PF @ﬁ%ﬂ@‘é‘ﬂ%%‘ﬁrh‘%@“& ‘gl%“ treatedWith act i ons ar e
ri ed sulfur dioxitleta€0SC aidithen aldeiBorm&ofMﬁ’tenﬁQ&ﬁIré] Cheto -50[err]C. The
ve-desgri be“(,j ?‘%RL?%&%V% .4 or ﬁgg rgﬁ]s@\l‘FN-m Sﬁﬁwe alikf Ibgnzam’ de
rei n BIAE Ve 35 i0-Laug,, di Rt a0, hon at ons
be padsiedmath stiyrirg lslamoldasohmmmfd&m«hla@mao iobhydrexylamine- st arting with
corr f ﬁmm
err]éls\?%ﬁ?%lb[a ?id%ngqgfwk&'ﬂ @gtgggﬁn?ldistﬂ sBJﬁiﬂn i o gw'& conmpound of Formul a
wHer el 1 B @209 of 2-aminaswlfpny]-6-ses sthydhenzgmideso t o four carbon
nms can al so be ‘PB@B&E:E’(@SB& DQQVMPW&sﬂlﬁdﬁL lé@h{l'gﬁ{mal Beetithe synthesis.
j ugat e 914\%‘8 {W L@rg@cgﬁd te to 2-cycl o- hexenone
ot hE5ig et B S5huten bepé ERE SBPARI R L h et hy)
dryness. The residue was tnturated thh diethylether and collected by filtration to
give 5.7 g (83%) of the diethylammonium salt of 4-sec-butylsaccharin.
15 The latter (3.0 g, 0.0096 mol), on reaction with 1.13 mi
(0.012 mol) chloromethyl pheny! sulfide in toluene, afforded 3.47 g (100%) of
Reaction of the latter (3.2 g, 0.00097 mol) with 2.3 ml (0.029 mol)
sulfuryl chloride in 20 ml methylene chloride afforded 2.4 g (87%) of 2-chloro-
20  methyl-4-sec-butylsaccharin.

0o 0w oo
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inof ormat e by the nethod of Wnkler et al
1, 1987; Journal of Organic Chemistry. vol. 54, p. 44P¥HISLOSHT GAY REEN

eXe REPLACED
erification of which with benzythiol and acidic clay grves a mxture

., (Tetrahedron_Letters, p.

correspondi ng 2-net hoxycarbonyl - 3-R -cycl ohexanone, Enol

t he corresponding 6-Rlerr]-2- benzyl
0- 1-cycl ohexenecar boxylic acid nmethyl ester and

respo%ﬂ'ﬁ@lﬁ#R[ err]- 6 benzylth| obenzoi c acid nethyl ester,

) 2 he Q 4286 hIorlneln
tic aC|d gi ves 2 R[err] 6 chl orosulfonyl benzoi ¢ acid net hyl

lization of CH(cu)g

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
10 cooling. The ice bath was removed, stirring was continued for 15 minutes, a
solution of Z-chloromethyIA-isopfopylsaccharin (0.547 g) in dimethylformamide
(10 ml) was added dropwise, stirring was continued for two and a half déys, and
the mixture was poured into water. The resulting mixture was extracted with ethyl
acetate. The ethyl acetate layer was dried over magnesium sulfate and stripped of
15  ethyl acetate. Recrystallization 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-1W
By methods similar to that of Example 1A above the compounds
identified in Table | below were prepared from 2-chloromethyi-4-isopropyl-
. 20  saccharin or 2-chloromethyl-4-isopropyl-6-methoxysaccharin and the
corresponding compound of Formula III (H-O-Z).
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matizatron Q Ich wth dichlorodi cyano- benzoqui none gives the
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ich with ammoni a gives the corresponding 4-Rerr]-saccharin of Formula

. Preparation of certain conpounds of Fornula IV requires

ilding up both rings thereof. For exanple, to prepare a conpound of

rmula IV wherein Rlerr] is lower-akoxy and R err] is hydroxy,

3-thi obi spropionic acid is converted with thionyl chloride into the bis

id chloride, which is converted with benzylamne into the bis

nzyl am de, which on cyclizationXabled sul furyl chloride gives

chl or o- 2- benzyl - 2H-i sot hi azol - 3-one. Oxidation with one nolar equival ent
a peracid gives 5-chl oro-2- be:mod.!)gl-l-i sot hi azol - 3- one- 1- oxi de, which on

ating under pressure with a 2-J ower-@l koxyfuran gives a 4-I| ower-

alfkoxy- 7- hydr oxy- 2- benzyl - 1, 2- g

oqi dation with one nolar equi {2

4-1l ower - al koxy- 7- hydr oxy- 2- b¢ 1 N-CH-0-2

", 4 benzoi sot hi azol - 2H 3- O?’H- ~adi o Debenzyl ation by catal ytic

hydr ogenati on then gives e correspen® ng 4-1 ower -

allkoxy- 7- hydr oxysaccharin of Fornul & | v.0 Simlarly

allkyl ati on of a thus prepared 4-1ower-al koxy-7-hydroxy-

2-bensdyl - 1, 2- benzoi sot hi azol - 2H 3- one- 1- oxi de w t§1 I? %wer- al kyl halide or

ary appropriately substituted | ower-al kyl halide f'df (S d by oxidation and

ddbenzyl ation affords the correspondi ng 4-1 ower - Méléng/RamgR(BCH] - saccharin

of| For nulExamplenher & n R-@r] is | ower-al koxy, Cyw%nl

BN- | owersQE&pry, hydr oxy- | ower - al koxy, pol yhydroxy-Tower-al koxy or acet al

or{ ketal thereof, |ower-al koxy-I|ower-al koxy,

pd y- | ondB- al koxy- Fbwer - al koxy, hydroxy-poly- 40
10 229-230
Ethyl acetate

SO OIT O WT

A peracid gives the corresponding

1C H 51

185-188
Ethanol

15

/ N-CH
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:?r- al kyl enoxy or | ower-al koxy- pol y-I| ower - al kyl enoxy.

pl e chem cal transformations which are conventional and known 10
e skilled in the art of chenmistry can be used for effel{THHySEEEINGSS BEBN
functional groups of the conpournds of the invention. [ _exREFLACED
lytic reduction of a heterocyclic ring systemto produce the
esponglinfio §,§L saturated heterocyclic ring system catalytic
nzyl ation o ethers to produce the correspondi ng al cohol s,
l'i ng of alcohols W|th acids in the
- presence of a coupling agent to produce YR @ respondi ng esters,
esilylation of Meltin °
g Range (°C.)
5 Example Ry -Z iati
' Sal Recrystallization
1D H 58
188-189.5
Ethanol-hexane
10
1E . H 13
204-207
Ethanol
CeHsCO (o]
/%
i —
15 ChH
1F H 18
178-189.5
Isopropyl alcohol
] O
/%
20 CeHs
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Fot hers to produce the correspondi ng al cohol s. The

aceutically acceptable acid or base addition salt can B"Hlsaﬁg_:‘ET HAS BEEN
Paceut i cal |y acceptable acid or base addition salt butlpref &8bAGEhas a

bn ani on, for exanple the hydre@dl-oride salt, or a common cation, for
bl e the sodium or potassiumsalt, respectively. If the salt having-a
bn an] cation is unacceptabl e because it is not crystalline or

fi cit‘ﬂﬁ‘f"t/)(%o&ﬁﬁ ng or hygroscopic, a salt having a | ess comon ani on,
pxanpl e the nmet hane- sul fonate, or |ess common cation, for exanple the
yl anmoni um sal t, can be used respectively. |Yichkhi%)event for use in a

| es pescri bed d¢riow structures of products e inferred from known
tures of starting materials and expected co es of preparative
ions. Purification or purity and structural 17QE-174ati on of starting
rials and products were carried out or rreasurEgﬁilb melting tenperature
(mr.), optical rotation, gemental analysi&? i°¥ﬁ"?‘?ired spectral
sis, ultraviolet spectral al ysis, mass spectral analysis, nuclear
etic resonance spectral si s, gas chromat ography, columm
heg@mat ogr aphy, high pr i d chromat ography, nedium pressure liquid
higmat ogr aphy and/ or thin Nayer/ chromat ogr aphy.

10 | "~ CH
175-177
CeHsCO o Ethanol
/%
15 CH
il CH;O - R
165.5-167.5
Ethyl
CH o yl acetate
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The i nvention

or oret hyl - 4-i sopr opyl saccharin

n-Butyl lithium

ppr opyhile PRORANGESE | N

e follomﬁng exanpl es whi ch do not
bl e 1 Preparation of Starting Nhterials a) Preparation

wi Il now be descri bed

r ef erence

limt the invention

L th
! ITHAS S HERY HAS BEEN
f REPLACED

R[err]—l-Pr Rl err]=H

Rerri=tt;

100 m) was added wth stirring

nitrogen at 0-5[err]C. during ten n1nutes to a solution of

T

Yield (%)

5  Example Rs_ -7 Melting Range (°C.)
Sol 1 ization
1J CH '

30 34
168-170
o Ethyl acetate
T
10 CH
IK C
H0 47
s 126.5-128.5
E¢yhmamm
IL
CH30 39
261.5-263
b Ethyl acetate
/%
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drous ether (500 m). The m xture was allowed to warm ta_rQom

erature, stirred at roomtenperature for six hours, anq CASIBBETrYAS rrEn
err]C. A solution of diethylcarbanyl chloride (34 g) i anhyldEMM%c@t%eEfN
m) was added during 20 mnutes26kil e mai ntai ning the tenpera
err]C. The terrperature was allowed to rise to roomtenperature during
houraﬁ% {) ) was added. The ether |ayer was washed with .
rat ed aquebus 38 um chloride (200 m ). dried over nagnesium sul fate i
stripped of ether. Distillation of the residue (80-90[err]C. /0.-1 mm
gave 2-isopropyl-N, Ndiethyl- benzam de (44 g, 80%yield).

solution of N,N ,N -tetranethyl ethyl enedi am Yield(#.5 g) in anhydrous
(600 m) vvas added s-butyllithium (1.3 M d.oj-he m xture was
ed t Examiple undey nitxogen. A solution of 2- ?@gg%hﬁ&(bq

di et bepzani de~ (44 g) i n antydrous—ether ( RrGrustallization added dr opwi se
ovef 20 s. The tenperature was nmaintained at or below -60[err]C
durfng tHM%dditi oCHg§ter the addition the mxture was stirred at -70C.
for] 30 mnutes, allowed to warmto -50C. during %0 m nut es, held at

-50f. for 10 m nutes, then cooled back to -70C. By2gganpul ati on tube a
sot-ytion of sul fur d| oxide (50 g) in anhydrous e?él}'ﬁ 20 nm) precooled to
-60] ¢or] C. was added under positive nitrogen pre Wesr a 10-minute

per{ od. The tenperature of the reaction mxture dyohegadéne addition was

mai pt ai ned bel ow -50C. A white powdery precipitate of aryllithium

sul phi nat e separated out Cdbnost edi ately. The tenperature was

v e . . el .

IN CH30
33
15
195-196.5
' Ethyl acetate
QL |
° aE
g
'I
10 CH30 !
| 48
20 S
136.5-137.5
C .
cH. Ch arbon tetrachloride :
CeHsCH; o
e
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—1r—rf—r—ol

owed to rise to roomtenperature during one hour.
was added dropwi se with continued stirring.during 15

ther stirring for 30 m nutes at
and washed wi'th anhydrous et he
uum gave a faint yellow oil,

r'c2 1).
whi ch was di ssolved in tetrahydrofuran (150

Sul furyl chloride (54
A S Fiex orey

of the—sef cnl“

5C. a white precipi
Renoval

TheTstde Lidofinué@s cool ed to
3 - O[err]€C and concentrated agueous amonia (28% 60 nl) was added in |
tions over 15 mnutes. The tenperature was keWield¢%)L0O[err] C. or bel ow i

oughout the addition. After stirring for 15 m ' i ent
of uran and excess am%ﬂé’\gﬁ%ﬁ%% y

d and the

er at e tegrahy
5i due g\fhagnﬁ&%i di fTed wh
5 Solvent

1P CH30
10
o)
o °
[Nj
o
1Q CH30
15
CH o
IR CH30
20

Ci

Recrystallization

8 -
145-147
Ethyl acetate-
cyclohexane

32
115-117
Carbon tetrachloride

29
149.5-150.5
Carbon tetrachloride
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ed with water (200 m) and hexane (200 ml) and dried affB% dHEET HAS BEEN
i nosul fonyl - 6-isopropyl -N, N-di et hyl benzam de (54 g, B0% vyiRHPUACED

| ution of 2-am nosul fonyl -6-isop®pyl -N, N-di et hyl - benzami de (60 g)
ic acid (400 m) was refluxed for 24 hours, then cooled to room
eraturfab]el %ol\égnt was renoved under vacuum The oily residue was
di slol ved i1 wat erm 0 mM) and the pH was adjusted to 1 with 2N

hydfochl ori ¢ aci d. The crude product was collected by filtration, washed
witg water (300 m), dried at 60[err]C. under vacuum for 18 hours and
recgystallized from ether-hexane to give 4- i soprop§itldd®dharin (40 g, 90%
yieffd, mp. 177[err]C).(1V; Rerr]=iPr, Rerr] H)MeltlngRane A m xture
- 1 SOPIEXBMbRACChJ. %n (.9 9), phenyl chl orone sulfl e 833 3 0),

tet abutyb%gggﬂlun1br m de (5.4 g) and totoeme (2 eat ed under
ref Jux fo ours, then stripped of volatiles. Colum chromatography of
theqresi dué on sili GHgel (485 g) and elution fir wi t h hexane, then

hexgne- di chl oromet hane (1: 1), then di choronethane™ave in the hexane-

di cHl or onet hane el uate 2-phenylthi omet hyl - 4-i sopr 88V4288ccharin as a pal e
yel ljow oil (53.5 g, 92%yield). Methanol

2- PRenyl t hi onet hyl - 4-i sopropyl saccharin (53.5 @), Slﬂafnuryl chloride (40 m,
g) and dichloromethane (250 m) were mxed with stirring at room

erature. The m-xture underwe O]y exotherm c reaction and was
terrpel ature,--t-hen stripped of
AN

ochloric acid (2N) to pH 1. The resulting white solidga_Lmllpcted,
f

wed to stand for 17 hours at {room

vol dtiles. The
10 o) S
IT CH30 77
193-203 (dec.)
o Benzene/hexane(a)
15
1U CH30 | 225
Foam
. b
[Oj (b)
N ]

CHa
CHy
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sidue crystallized with hexane in three crops (33.65 g, mr. -
1-102[err]C; 3.45 g. mr. 100-101C ; 0.45 g, mr. 99- .SHEEOUBLS, BEN 35

91% vyield). The three crops were conbi ned and recrystjal | i zgdpfAacED
opropyl al cohol (30 m)-cyclo- héRane (270 m) affordi'mg—
chl oronet hyl - 4-i sopropyl saccharin in two crops (33.5 g, mr.

1§1- 102. r lsg . 2.65 g. mr. 100-101ferr]C). ‘
-p14 - Eiﬂﬁ’reﬁ} ion of 2-Chloronethyl-4-isopropyl -6-nethoxysaccharin i
(@ Rlerr]=i-Pr, Rerr]=6-OVe, Rlerr]=H Q) To a i
s@ ution of NN,N ,N -tetranet hyl et hyl enedi am ne &i&)&hm ) in anhydrous A
egher (41) was added s-butyllithium (1.3 M 41) X m xture was S
Melting Range (°C.)
5 Example Ry -Z Recrystallization
v CH30 23 e
129-132 (dec.) i
©
Y |
10
W CH30 36
122.5-124
Benzene/hexane(d)
CaMeCHz
i
15 C
ol
4 ‘
: (a) Product was purified by column chromatography on silica eluting with E
! CH»Cl,, followed by varying amounts of ethyl acetate/hexane prior to *‘ :
recrystallization. :

20  (b) Product was purifed by column chromatography on silica eluting with ;
CH;Cl,, followed by ethyl acetate/hexane in varying amounts.
(c) Product was purified by column chromaiography (2x) on silica eluting with
CH2Cly, followed by varying amounts of ethyl acetate/hexane.

(d) Product was purified by column chromatography on silica eluting with ethyl
25  acetate/hexane (1/3 to 1/2).

*

In addition to the compound of Example 1M 2-(1-methyl-2,6-dioxo-
cyclohexyl)methyl-4-isopropyl-6-methoxysaccharin (m.r. 159.5-161.5°C. from
ethyl acetate) was isolated in 38% yield.
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-
oled to -70[err]C. under nitrogen. A solution of 2-is = vl
N-di et hyl benzam de (454.2 g) in anhydrous ether (300 MTIHINAEERGHAY BEE

opwi se over 30 minutes. The tenperature was mai ntai ned, at ORERBALCER
O[err]C. during the addition. ﬁ%}er the addition the mxture was stirred
-70[err]C. for one hour, allowed to warmto -5C., held at -50[err]C. for
m nutes, then cooled back to -70[err]C. By cannul ation tube a solution

sul f i.o0xi de (200 g) in anhydrous ether (200 m) precooled to
O[err was added under positive nltroen pressure over a 20-m nute
ri od ~HBelNEA/O0S XymeinyleZiSoppyi mﬂmngthe addi ti on was

I ntai ned bel ow - 40[err]C A white powdery preC| pitate of aryllithium
syl phi nate separated out a¢HpsH),I mediately. After the addition the cooling
‘bt h was renoved and the xture@was stirred gt anbient tenperature for two
heurs, then cooled to -5[g - Mitn contjnud stirring sulfuryl chloride

~ a 15-m plte Yeriod while nmaintaining the

t enperature bel ow 10[ er! At er N-GHp4Qf stiN-Cdy for 30 nminutes at
0{5[err]C. a white Pb&e X agls filteNedoff and washed with anhydrous
et.her (21). Renmovdf t he sol v,’enh at atyo eri c pressure gave a dark oil

V\:hl ch was dissolved in tetrahﬂ:lro-ofura . The solution was cooled to

-10[err]C and concentrated aqueous amm 8% 540 m) was added in

porgl ons over 15 m nutes. The tenperature was kept at 15[ err]C or bel ow
ughout the addition. After stirring for 15 m nutes at anbient

tenperature the t4HyddoyyH ahetliylcarbostyreix{ieBisg)avastidded with atifriigased under
vacuum s(zlsgelngx%n ?f ggdilémq}yhﬁdé’%&;hdi\é\&‘?‘sigﬂ. &nurtmei\'x(tjamw oxtl,kb.% %flrn (6.01) and
dimethylformamide. 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.
10 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 resuiting
15  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-acetylcarbostyryl-4-yl)oxymethyl-4-isopropyl-6-methoxysaccharin
CH(CH)z cu,c
CHO
‘ 0//

e mmeea s ¢ n ams s et
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dified with hydrochloric acid (3N) to pH 1. The resulting light vellow
id was collected by filtration, washed with water (8QOrmus)sHrarited @ty |
err] C. under vacuum for 18 hours and recrystallized firom eREBUACED

t at e- hexane (800 mM-3 1) to give3l-
m nosul f onyl - 6-i sopr opyl - 4- net hoxy- N, N- di et hyl benzam de (429 g, 72%
ld, mr. 122-125 err sol uti on of

ni nosul f onyl - 6-i LWPL&WI%QWWWIWWY&‘PWEH%@ 8: (429.6 g) in
tic acpdiaséxlmﬁcaiaonmqorzsf b bk Ginfett 1Bﬁn&1ﬂiué§7m1)tmrmmalaed>ohp room

e o e i G il BB ety °* -

rochl of0id govas added and'lihetrmnuée.vqxrsodm:tbd ¥arsone hbbrext 468C.andf i [ trati on,
waghed

stirred at room temperature for 16 hours. Further sonication did not change the
extent of reaction as shown by thin layer chromatography. The reaction mixture
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)
10 as eluant and recrystallization of the product from methanol gave the title

! compound (0.24 g, 24% yield, m.r. 210-212°C.).

15 ) L 0
| | CH(CH):

0o CHCO o

/N-C&-O / N-CH

S
CHO 2N
0/ \o O

By a method similar to that of Example 3A above 3-acetyl- .
4-hydroxy-1-methylcarbostyryl (0.63- g) was condensed with 2-chioromethyl-
20 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% yield, m.r. 194-196°C.).
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water (2 1), dried at 60[err]C under vacuum for 1B TRMISSEENHAS BEEN

ystallized fromethyl acetate-hexane to give REPLACED
_ opr opyl - 6- net hoxysacchari n (303 g, 91%yield, mp. I88[errJC) (IV,
RiWr]=i-Pr, Rerr]=6-0w) -32- To a suspensi on of
pagaf or mal dehyde (24 g) and chlorotrimethyl- silane (86.4 g) in
1, & di chl oroethane (200 m) was added dry tin(lV) chloride (0.8 m) and the
reql ti ngExgedpli 400 Was stirred on a steam bath for one hour.
4- g opr op ,,-- tho ) 51.4 d) Was dded to the clear solution and
t hed m xt uf RO : ¥ @‘gﬁf@%‘h‘b@rature and
pour ed |rsamhmner The organic | ayer vvas separ ated, washed wi th aqueous
soag um hydroxi de solution (2N, 50 m), dried over magnesi um sul fate and
congentrated under vacuum Thecmgue was crystallized from et hyl
acel at e- hexane to give 2-chlorp O- 4-1 sopropyl - 6- met hoxysaccharin (57 g,
87% vyield, mp. 151[err]C.). Pr epar ati on or
2- Chl oronret hyl - 4-i sopropyl - 6 ENAY| oxy) et }5] saccharin (11;
Rletr]=i-Pr, Rerr}=6-0OCH e rr] @GHpog Ph, fRlerr] =H, Q=CI)
To solution of 1.0 g (0.04 -isopro - met hoxy- saccharin in 15
m B was added at arfpiéht te eraﬁ e 1.28 12 M) 1 M solution boron
tribrgride in MDC. \Wen addition s c%rm}ﬁge the@eaction mxture was

f . (] .
heated under reflux for about five hours, cooled, taken to dryness in vacuo
and.the residue treated with ice and saturated SOdI um bi carbonate. The
aqueous sol uti on weSestith k&boeee mszeg)\mashdewwamﬂi@tamnylhen acidified

L0, PR Wl SRS 686 55 Wb R8PS by 36 miRiL 3R B i W XtUre it

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

- 10 6-methoxysaccharin (1.52 g) was added to a solution of the residue in dimethyl-

" formamide (15 ml) and the mixturé 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 usmg ethyl acetate-hexane
(3:7) as eluant. Recrystallization of the product from ethanol-ether gave ‘the title

15 compound as a colorless solid (0.45 g, 20% yield, m.r. 180-182°C.).

Examples 4B-41
By methods similir 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 III (H-O-Z).
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ate/diethyl ether (8:2), drying the organic extracts.and repoval of the
ent in vacuo afforded 0.9.g (96% of 6-hydroxy-4-i $opHI®SHEEREHERN( ] V;
r]=i-Pr, Rlerr]=6-CH) as a white crystalline solid{whi chRERLaCEped as
in the next step. An al ternative procedure was ars

. To a stirred suspension of 8% 74 g (0.47 nmol) of AIC[err] in 500 m
roformat O[err]C was added 43.9 ¢ (0.7 nol ) of ethanethiol. Wthin

tes a clear solution formed. Tigethis a solution of 20.0 g (0.078 nol) |
opr opyl - 6- met hoxysaccharin in 550 m chl orof orm was added over a 30-mn !
iod. This solution was allo towarmto RT and stirred for 3-4 hrs. at

60/gerr] C. After cooling, the m #f@s poured into ice-water and
acidified with dilute HO . ni ch separated was col |l ected by
fiRtration, washed with water FoJ to give 18.4 g (97% of
:dydr oxy-4-isopropyl sacchari N-CH-0-;
-1d- ‘
CHO
V.
i o \\o
5 .
Yield (%)/ _
} Melting Range (°C.
Example -Z R i g.e( )
Solvent

: 4B

10 46/204-206

C‘TH Dichloromethane-ether

L ac

! 61/173-176

o Methanol
—(/_<u
= \
15 —
eet Has Been Replaced
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Ir oxy- 4-i sopropyl saccharin (30.0 g, 0.12 nol) in nethanol was treated

Cs[err]COerr] (20.28 g. 0.062 nol). The m xture was_stirred at

nt tenmperature for 3-4 hours, the excess nethanol V\ESTHISfSQEQﬁI—MQ

ed pressure and the residue was dried under high va¢uum ﬂ'hQA ue

i ssolved in DVF and chl or onet hyl phenyl sulfide (21. 727G, 014 ..w, W8
The m xture was heatedg PJP cﬁg{: rLC for 24 hours, cool ed, treated

ice-water and extracted w Ih 8 tate/ ether. The organic |ayer

(2

was shed with water, then brine and was drYield.(%)he sol vent was renoved in
vac and the residue was purified by colu hy on silica
eluting with thyI et at e/ hexane to afformglnégﬂé%%ﬁe

4-i sppro hydro%—%—p-henyl—%h—eﬂ%{—b%saccﬂmusmm To a

5on SaﬂLém.j_o_pr opy!l - 6- hydr oxy- 2- phenyl t hi onet hyl - saccharin (2.0 g, 5.5
g (40 n) were added triphenyl phog;()hl ne (1 46 g, 5.56mmmol),

2- bepzyl oxyet hanol (0.87g, 5.71nmol) and di #%- di carboxylate (0.99 g,

). The m xture was stirred at room Mé‘mﬁ{oﬁ.a{éhﬁ,rgﬂ hours, the

sol vpnt was renoved i and the residue was purified by colum

chr oirat ography on sili ting with 20% Et QAc/ hexane to afford 2.1 g

(770/§ of 4-isopropyl - nzyl oxy) et hooxy] - 2- phenyl t hi onet hyl sacchari n,

mp.; 98-99[err] C Sul furyl chloride (0.37 m, 4.65mml) was

addefd to a solution of ‘the fatt (2.1 g 4.22mmol) in CHerr]dJ[err] at

room tenperature and the mxture/was

0 4E

_. '58/141-142.5
; None
ch. fFh e
(o]
(o]
4F 51/85-87
,15 _ None
\ N-GHs .
CeHsO °
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cred for 3 hours. The solvent was renoved in vacuo, the residue was . _—

turated with hexane, and the solid thus formed was cotiz HAS BEEN
ration to afford 1.67 g (93% of THIS S PLACED
hl or omet hyl - 4-i sopropyl - 6-[ 2- (b8Azyl oxy) et hoxy] sacchain RE

.101-102[err]C. (d) Preparation of
hl or onet hyl - 4-i sopropyl -6-[2-(triisopropylsilyloxy)ethoxy] saccharin(ll; -
rr]=i-Pr, Rerr] :G-mﬂ[err%[léfqo}lwe@) Pr)[err], Rerr]=H QQ4)

a solution of 4-isopropyl-6-hydroxy-2-phenylthionethyl- saccharin. (2.0
5.509mMmmol ) in THF (35 m) containing tr.i%henéll Ehosphi ne (1.59 g.
M6mmol ) and 2-(trisopropylsilyloxy) ethan !e’d( A3 g, 6.0mpl) at room
grerature was added di et hyl azodi car boxyl avelting Raflgd'{ec.)6- 6nmol ) . The

1§t \5r e Exdnphd | 1 r€dz overnight (16 hours), the solyvent was renoved in vacuo

4 the yesidue was purifred by cofrurmchr #9m on silica eluting
w 2h 109%%%%‘—&eetate/ hexane to afford 2.66 g (86% of
gsoprofyl -6-[2-(triisopopylsilyl- oxy)et ﬁ@iéélsz? phenyl t hi omet hyl saccharin

asian oil. .
‘ | None
ﬂ%
b N °
10 ' - -
4H . - 20.5/133-135
* (as monohydrate)
EtOH/Water(@ . -
(Y
N
N/*/
.15
4] 3.9/218-220 (as 1/4 hydrate)
CH3CN(®)
0
= :
CeHs
20
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The latter (2.6 g, 4.62mmol) in § GHEET SIE |BEEN
m) was treated with sul furyl chloride (0.65 g, 4 nMroggpLAldpt he

ure was stirred for 3 hours. The sol vent was renmoweg—tm—vacuo;  and
residue was triturated with hex3fe. The product was col |l ected by
ration to afford 1.73 g (76% of 2-chloromethyl- 5

opropyl -6-[2-(triisopropylsilyloxy) ethoxy] saccharin mp. 85-86[err]C
Pr e pdPhtling easton mixtyurg wasyorked-up b gyt intn icefwaten eaig@mBbony | et hoxy)
har i nvith éthylRicetate] WasHikg thopganic1ydParifhes % INaCH OfkiHRTIr Ivhdlter dlier 1] =H,

. LA m xture.of . .
i Bopr open B, and e smoying e RolXeal if vacugr, The residlue was then puifigd o 63mrpl ),
one (B5cohimn ehromitographyCol silicd el¢EngS@itly A0Bt1R0 arerdig/hexase piorrtoed 10
renit f 2 mnutes, then benzyl bronpacetate (2.4 m, 14.45mmol)
1° &g}g%glclf%ﬁ{ﬂ%‘é m xture was stirred for 6 hours, filtered, and the
dr at e (hhsThe reaction prixture: was workedyup by pouringit inte waknaddiag purified by

medidum pr ; : W, € L ' 0 | acet at e/ hexane

4- i gopr oplshing theereptie fayes with yrise thep dpjopit ovenlYaSuonthesplvat char i n 15
To. d. tsol Wiasoremoted ivabi, lafd tl{eQ']gﬁdlﬂal e8 by do{]hnﬂ‘lhﬁ?rhh%ﬂw] t (5 md) f at
room t.enperat ure was . ryl chlar,i e.mxture was stirred for
1 ol i Tt e EffAehéntne W@@&f@@%

QTR que was purified by
col unmm  recrystallization. _ :

'Example 4]

15

N-CH |
VAl N NF
PhCH.O0C(O)CH 0 /AN

Following a procedure similar to that described in Example 4A,
20 0.71 g (62.8%) of the title compound was prepared, m.p. 69-71°C, from
2-chloromethyl-4-isopropyl-6-(benzyloxycarbonylmethoxy) saccharin (0.876 g),
cesium carbonate (0.326 g), methanol, 2-hydroxypyrido-[1,2-ajpyrimidine-4-one
(0.324 g), and DMF (5 ml). The reaction mixture was worked-up by pouring it
into ice/water, extracting with ethyl acetate, separating out the organic layer and
25 washing the organic layer with brine and then drying it over Na>SOg4.

eet Has Been Replaced
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t at e/ hexane to afford 0.37 g (81% of REPLACED

omat ography on silica eluting with hexane (1009 to 20%|e¥Bigl SHEET HAS BEEN

hl or omet hyl - 4-i sopr opyl - 6- (benzyl oxycar bonyl - 20 met hoxyJy—sacchartm.

rr]=i-Pr, Rlerr]=6-CH, Rerr]=H Q4)
sopr opyl - 6- hydr oxy- 2- phenyl t hi onet hyl saccharin (1.78 g) in
hyl enaxmaﬂo_nge was treated wth sulfuryl chl oride (0 43 m., 0.73 g) to

hi oroﬁmdﬂ;dxym:shnnmutyl 6- met hoxysaccharin (I'l; R err]=sec-Bu,
qrr]=6-Ove , Rerr]=H Q) _ To a mixture of
thylamne (89.1 ), trlethylamne(1202 ) and CHerr]dJerr]
540 n1) cool ed {¢Ha ‘E"ésﬁ th was q'xdded dr opwi se p-ani soyl chloride 30

' ' tirred at room
red, washed with
Et hef was added, then
separate and washed

watier to the residue,
W tth 5% NaoH, then CH,
i 5

Following a procedure similar to that described in Example 4A,
there was prepared 0.267 g (58%) of the title compound, m.p. 160-185°C, from
2-chloromethyl-4-sec-butyl-6-methoxysaccharin (0.318 g, 1.0 mmol), 2-hydroxy-

10 pyrido {1,2-a]pyrimidine-4-one (0.18 g, 1.11 mmol), cesium carbonate (0.18 g,
0.56 mmol), methanol (5 ml), and DMF. The reaction mixture was worked up by
pouring it into saturated ammonium chloride, extracting with ethyl acetate,
concentrating the organic layer in_vacuo and purifying the residue by. column
chromatography on silica elut:ng with 50% ethyl acetate/hexane, followed by 5%

15  methanol/ethyl acetate. -

E°]

N
CH(CI!)g é
/éf( N-oRO E
// N |
cet Has Been Replaced
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- was dried over Na[err]SOerr]. The solvent was re §' ¥Aas WREN
the residue was purified by kugelrohr distillation at ﬁ% g&ﬁfg&gb

ir high vacuumto afford 163.8 g3§f 4- met hoxy- N, N- di et hyl-berza

P-eRZ=ath uc, T p.
2[err] C To a sdlPfti on of tetranethyl et hyl enedi am ne

3m) in THF (800 mM) at -78[err]C was added sec-BuLi (308 m, 1.08 M,
owed by 4-net ho Ibe zam 62. The. mxture was

red at -78[err] 8?“'78?%1?(&' E\&@f‘fﬁ)ﬂf’%«!%’é md&; g, 333 nmol)
added2awhionedtydnachlaride (0. 6@ andapmasshm prbutoxide (042 gy dimdthlyb r oom

'. e;:t ﬂ?@ﬁ%ﬁ?h Hl i Eﬁﬁe fG3ve Rl 5 EhforgS quenched
0

et gani ¢ layer wasS separated, dried
Na[ eme}lueﬁ@qp}omr i6l S)awcﬁddﬂd"mdr%@wwawas purified by

a geéromnﬂhéwrba&, ué?&&%%ﬁfﬂ'ﬁkﬂ&%ﬂkﬁ?e%@&&iwo afford 58.1
g of 2-et rret ox N-di et hy enzam To a m xture of
di i $opr opy%( m ?QU' exu%gp ‘Opfpnﬁqmneﬂxzoo ml). The di-

chloromethane extract was dried over sodlum sulfate and stripped of volatiles,
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
10  in mineral oil, 0.19 g) instead of potassium t-butoxide and purified by column
chromatography on silica gel with dichloromethane-methanol (95:5) as eluant

affording the title compound (500 mg, 23% yield), part of which was -
recrystallized from ethanol (m.r. 177-180°C.).

15 Example6

CH(CH)zo

) CH
N-CH-0 C
y ;Y ) Y
CHO A

2-Chloromethyl-4-isopropyl-6-methoxysaccharin (0.34 g) was
added with stirring at room temperature to a solution of 2-hydroxy-3,5,6-tri-
methyl-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
25  the dark colored solution was poured into ice-water c_bntaining a few drops of
hydrochloric acid. The resuiting tan solid was purified first by column

chromatography on silica gel and then recrystallization from hot ethanol affording
the title compound (60 mg, 12.7% yield, m.r. 164-166°C.)

This Sheet Has Been Replaced
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'm) at -78C was added n-BuLi (100 mi, 255 nmol, 2.15 The nmixture

'n THF (300 m) was added at -78[err] C. The m xture was| stir REALAEED

stirred for 1/4 hour, then 2-ethyl-4-net hoxy- NN-di et hyl BBISz$HERTEHAS BEENS

err]C for 2.5 hours, then at O[-&%-C for 1 hour, and then ethylT odi de

2 mM) in THF (150 m) was added over 10 nminutes at -78[err]C. The

g@tion mxture was stirred for about 1 hour, quenched with saturated

' rr]dmﬁ-ﬂt) and t he soI vent was rem)ved in vacuo. FEther (500 m)

W added2l(8-abdif1-4.9 4 & -yNe§mailadsyirbpylsat ur at ed

NaHgEd err 50 m 1N HCI (50 n1) water then brine, and then the ether
Br wask [err]ST err] and the sol vent was renoved in vacuo.

Thelr esi due was purified by di still ation under hi gh vacuum (2 nm Hg) to

Y| - 4- met hoxy- N, N- di ethy

was{stirred at -78[err] fol dlerr]C for 30 m nutes,

them sul fur droxrde(:ég . I 1) Khe m xture at -78[err]C
The:mxture was war me P -10[er /C\\ ul furgl cMoride (17 M) was added

and! thﬁn the mixture was sl owy war med @HCiQom t &perature and stirred
overnight. The reaction mxture was added to a sol utron of anmoni um

REETERRNE R At P PR R CRULTARLS
sul f onyl - Gddeg@avithustirfinglatrrobi aenipdratbrecto atsoluion BF a)TidiMethoxy-5-acetyl-
6-hydroxybenzofuran (0.39 g) and methylitriazabicyclodecene (0.28 g) in aceto-
10  nitrile (20 ml). The mixture was stirred overnight at room temperature. Since thin
layer chromatography showed unreacted 4,7-dimethoxy-S-acetyl-6-hydroxy-
.benzofuran, more 2-chloromethyl-4-isopropyl-6-methoxysaccharin and a drop of
base were added, stirring was continued for a total of 24 hours, and the reaction
mixture was poured into ice-water containing hydrochloric acid. The resulting
15  golden solid was partially purified using dichloromethane as eluant. The reaction
was repeated 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 2-(4,7-dimethoxy-
S-acetylbenzofuran-6-yl)oxymethyl-4-isopropyl-6-methoxysaccharin
© 20 (0.4 g, 24% yield). '
A solution of triceric tetraammonium hexamtrate (0 98 g) in water
(3 ml) was added dropwise to a solution of 2-(4,7-dimethoxy-5-acetylbenzofuran-
6-yl)oxymethyl-4-isopropyl-6-methoxysaccharin (0.3 g) in acetonitrile (5 mi).
The mixture was stirred at room temperature for 15 minutes and poured into ice-
25 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 the title compound (0.13 g, 46.6% yield,
m.r. 193-195°C. with decomposition).

This Sheet Has Been Replaced
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A m xture of acetic acid (200 ml) an

1 nosul fonyl - 6-sec-butyl - 4-nethoxy-N, N-di et hyl benzam dg TBI5. SHEEY HASSBEEN
uxed overnight. The acetic acid was renoved by distillgtion, REPGACED

due was poured into ice/2M NaO#¥Q80 nl). The aqueous sol ution was
ed with CHerr]CJ[err], acidified with concentrated HC and the
I pitate which formed was col lected by filtration to afford
c- but@@%t hoxysaccharl n(IV: R[ err] =secBu, R[ err] =Owe)
y..clf £ prld Kol \ ] uene, potassium

"GH(CH 1)

Ci

N—CHy —O
s/ . F CHg
CHgO o// X,

A mixture of 3-chloro-4-hydroxy-6—methyl-2H-pyran-2-one
(0.493 g, 3.07mmol), DMF and K2CO3 (0.467 g, 3.38mmol) was stirred at room
temperature under N> for 0.5 hours then 2-chloromethyl-4-isopropyl-6-methoxy-
10  -saccharin (0.978 g, 3.22mmol) was added in one portion. The mixture was stirred
at room temperature for 3 hours, and then at 75°C for 3 hours. The mixture was
poured into water, extracted with ethyl acetate and the organic layer was washed
with brine and dried. The solvent was removed in vacuo and the residue was
purified by column chromatography on silica eluting with 30% ethyl acetate/hexane
15 to afford 0.25 g (18.1%) of the title compound, m.p. 182.5-183.5°C after
recrystallization from ether/hexane.

Examples 9A-91 _
The compounds identified in Table III below were prepared by the
20 following general procedure:

A mixture of the appropriate compound of Formula III (H-O-Z)
about 1.0-1.5 equivalents of an appropriate base and an appropriate solvent was
stirred at room temperature for about 0-60 minutes and then about 1.0-1.2
equivalents of an appropriate 2-chlomméthyl-4-isopropyl-6-R2-saccharin was

25 added. The mixture was stirred at about room temperature to about 90°C for about
1-48 hours and was worked up as follows:

is Sheet Has Been Replaced
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ght to reflux and phenyl chl oronethyl sulfide (1.8
tion mxture was refluxed for about 27 hours, the s IWﬁtSWEWM
acuo, the residue was extracted \Qq'lth et hyl acetate,

dried over Na[err]SO err]. The sSol'vent was renopved in vacuo and the
due was purified by coI um chomat ography on silica eluting with 10%

b e st il GeddioR sikbife &as Boted ikl ke ajer and was cither To a
8t i on ofa)2xipictedyWwithha ewitableysolvéntseg: kthyldce@tenchlbrokorm aramethydenen (2.6 g) in

4rr] d I I The m xture
'-st% rrég'glg%d‘éég?gﬂﬁ)mwncp ?Qture E%/%{%l o%ﬂlgfztsﬁ)g "'Ilg%ar{ was r)(;ml;ved
acuo. Yonsenteatedsard the sesiduethusobigined ‘ﬁ@)d?méieéﬂ%lsm lmTle'&rIH ®Ras sonicated

in
for 36 hS"”g) WE&& tﬁe&%ﬂﬁﬂe%&éaﬁ@%@é&ﬁ@w@ﬁyffﬂ&&fbﬁ%@” to afford
1. 3 g of IB!o 5 i@ﬂ Lﬁ | - 6- met hoxysaccharin. (h) Preparation of
2- chlororref"ﬁ?P“ "é’eﬂ? pvyin el lior (1. Rlerr]=sec-Bu, Rerr]=H,

R[ erir] =H, Mddz the solvent was remo¥éd ia \@oha/iridthe felsidfie Was phrifidd 4331 mol )

t et ramet hyI et h Jega%ge 81 ne in 300 mM THF (passed through alumna prior to
use); was a 1? 03 nol) 2-ethyl-N, N-di et hyl benzam de. The sol ution
was ‘cooled to -78C and treated with 34.9 nl (0.031 nol) of a 0.9 Msolution
of butyl lithiumin cycl ohexane. Wien addition was conpleted, the mxture
was stirred for twenty mnutes and then treated with a solution of 3.2 m
(0. 04 nmol ) ethyliodide while naintaining the tenperature at -78[err]C. The

~ tenperature was then allowed to' rise to anbient

‘i e T - ——
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CEMENT SHEET

S9crature and the mxture was stirred for
poufed into water. The resulting oil
a gel, eluting with 10% et hyl
-butyl - N, N-di et hyl benzam de as a yell ow oil.

acet at e/ hexane to give 2

about sixteen hours and then
was separated and chr oG pgcARCHAO REEN
86 9 KepBXtESf

XED

-20 -

Thed atter (10.45 g, 0.045 nmol), dissolved in 70 M THF, was added to a

sol ytion of 39.2 ml (0.047 nol)
cycliohexane and 7.1 m (0.047 m
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¥

PR PR SR g

A mixture of the compound of Example 4H (0.359 g, 0.834mmol),
ethyl acetate (35 ml), and palladium on carbon was hydrogenated at 50 psion a
Parr hydrogenator for 1 3/4 hours. Additional pailadium on carbon (0.16 g) was
added and the reaction was continued for an additional 2 hours. The catalyst was
10  removed by filtration and the filtrate was concentrated in yacuo. The crude product
was purified by column chromatography on silica eluting with EtOAc/MeOH/-
triethylamine (88.5/7.5/4) to afford 0.132 g (36.5%) of the desired product as the
free base which was dissolved in ethanol, and treated with citric acid in ethanol to
afford 0.142 g of the product as the citric acid salt, m.p. 198-200°C-

15
Example 11 _
2-{3-(ethoxycarbonyl)-4-oxo-4H-pyrimido{ 1,2-a] pyrimidin-2-ylJoxymethyl-
_1 v 1-6-met] hari _ . ,
CH;0
20

Ethyl 5-0x0-2-(pyrimidinyl-2-yl)-2,5-dihydro isoxaxole-
4-carboxylate (0.70 g, 3.0mmol) was added to a mixture of potassium t-butoxide
(0.37 g, 3.3mmol) in THF (20 ml) and the mixture was stirred at 40°C under
25  nitrogen for 0.5 hours. The solvent was removed in_vacuo, and the residue was
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dried under high vacuum. The residue was mixed with DMF (20 mL) and treated
with 2-chloromethyl-4-isopropyl-6-methoxysaccharin (0.91 g, 3.0mmol) in DMF
(5 ml). The mixture was stisred at room temperature for approximately 3 days,
poured into ice/water and extracted with ethyl acetate. The organic layer was

separated, dried over NaySQ4 and concentrated in vacuo. The residue was
purified by column chromatography on silica eluting with 5% MeOH/EtOAc to
afford 0.18 g (12%) of the title compound, m.p. 189-191°C after recrystallization

from toluene/hexane.

HO(CH,)20

(o)

GHCHsk Q
/ T NZ
o

A mixture of the product of Example 9G (1.35 g) in ethyl acetate

| (200 mi)/methanol (5 mi) and 10% palladium on carbon (0.5 g) was hydrogenated

at 50 psi on a Parr hydrogenator for 3 hours. Additional palladium on carbon

(0.5 g) was added and the mixture was hydrogenated for 8-9 hours. The mixture
was filteréd. the filtrate was concentrated in vacuo, and the residue was purified by
column chromatography on silica eluting with ethyl acetate to afford 0.89 g of the

title compound as a white foam.
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3

2-[4-0;

CH(CH3)
O
5 (CH9zNCHZC(OJO(CH2),0 & o

To a solution of the compound of Examplé 12 (0.8 g, T-72mmof)
"in CH,Cl (25 ml) containing 1,3-dicyclohexylcarbodiimide (1.06 g, 5.14mmol)
was added dimethyl glycine (0.19 g; 1:9mmol), followed by 4-dimethylamirio-
10 pyridine (O.21 g, 1.72mmol). The mixture was stirred at room temperature for
~ 2 hours, the solvent was removed in vacuo, and the residue was purified by
column chromatography on silica eluting with 10% methanol/ethyl acetate to afford
0.64 g (68%) of the title compound as-a white foam.

15
N
/
HO(CH2)20 o/s o
20

To a suspension of the compound of Example 9H (0.76 g) in -
methanol (30 ml), was added THF, followed by 2N HCI (20-30 ml). The mixture
was stirred for 4-5 hours, additional 2N HCl was added and the mixture was
stirred overnight. The solvent was removed in vacuo, the residue was diluted with

25 THF and treated with concentrated HCl (2 ml). After stirring for 5-6 hours, the

This Sheet Has Been Replaced
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1 solvent was removed in yvacuo and the residue was extracted with ethyl acetate.
i The organic layer was washed with water, then brine and was dried. The solvent
z was removed in yacuo and the residue was purified by column chromatography on
i

silica eluting with 80% ethy! acetate/hexane to afford 0.43 g of the title compound,
5 m.p. 214.5-215.5 °C.

FERE P BT EIL T

Examples 15A-15C

Following a procedure similar to that described in Example 9D, but
substituting an appropriate compound o_f the Formula III (H-0-Z), it is

10 contemplated that the following compounds can be prepared:
GH(CHs)k
: NCHzOZ
CHz0 PN
o]
Example Z
15
15A
‘ 0
Cl N
a4
20 15B
0]
c N R
P a
CO,CH3.
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; Example Z

i

; 15C

%

t

5

i

{

!

©10

{ .

Following a procedure similar to that described in Example 6 it is

' contemplated that the title compound can be prepared from 3-chloro-pyrido- .

] [1,2-alpyrimidine-2,4-dione (2 equivalents), methyltriazabicyclodecene

f'l 15 @2 eqmvalents) DMF and 2—chloromethyl-4-130propyl-6-hydroxysacchann

. ® Loxo-gH-pyrider{12 2. ,

- GH(CH3)

_ — ISO

% "’\;§Ej§>k——<»bo 4é§§

(CHa)oN o

20

; Tt is contemplated that the title compound can be prepared by

]:i treating a solution of 2-{3-chloro-4-oxo-4H-pyridof1,2-a]pyrimidin-2-yl}-

e

Tabl e | (Conti nued)
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15
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Itis conteinplated that the title compound can be prepared by
treating a solution of 2-[3-chloro—4—o:§o-4l-l-pyrido[l 2-a)pyrimidin-2-yl}-
oxymethyl-6-hydroxy-4-isopropyl-saccharin in DMF with triphenylphosphine,
5-dimethylaminomethyl-2-hydroxymethylfuran and diethylazodicarboxylate.

Example 17

propyl-6-methoxysaccharin

CH(CH3)2

N
V4
CHRO N\
O//s\o_

A mixture of the compound of Example 4C (0.3 g, 0.708 mmol),
ethyl acetate (14 ml) and 10% palladium on carbon (0.3 g) was hydrogenated on a
Parr hydrogenétor at SO psi for 7 hours. The reaction mixture was filtered through
celite, the filtrate was concentrated in vacuo, and the residue was purified by
column chromatography on silica eluting with 50% ethyl acetate/hexane to
70% ethyl' acetate/hexane to afford 0.165 g (54%) of the title compound,
m.p. 183.5-185.5°C after recrystallization from ethyl acetate/hexane.

| _

O Ccl . _
8%
o/ \o

To a mixture of 2-hydroxy-3-chloropyridof1,2-a]pyrimidine-4-one
(0.324 g), and methyltriazabicyclodecene (0.24 mi) in DMF (15 ml) was added

eet Has Been Rep!aced
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34 168-170

Et hyl acet 2ttwomomethylsaccharin (0.414 g). The mixture was stirred overnight, poured
into water and the precipitate which formed was collected by filtration and
recrystallized from DMF to afford 0.371 g (65%) of the title compound.

5 Example 19(a)
saccharin, and
Example 19(b)
10  saccharin,
(CH3CH2)(CH3)CH
/\o—-z
//\\
0
cl o
N7 O A )
Z= l A ' (Example 19(a) - Nésxample 19(b)) .

To a mixture of 2-hydroxy-3'-‘t:hloropyrido[l.2-a]pym1idine-4—one-
15 (6.29 g), and methyltriazabicyclodecene (0.22 ml) in DMF (12 ml) was added
2-chloromethyl-4-sec-butylsaccharin (0.39 g). The reaction mixture was stirred
for 8 hours, poured into water and the precipitate which formed was collected by
filtration. The solid residue was purified by column chromatography on silica
eluting with hexane/ethyl acetate (2/1) to ethyl acetate/hexane (1/1) to afford
20 0.284 g (46.7%) of the title compound of Example 19a, m.p. 211-212°C after
'- recrystallization from cthyl acetate; and 0.027 g of the title compofmd of
Example 19b, m.p. 268-271°C (dec.) after recrystallization from CHxCly.
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As stated above the compounds of Formula I inhibit the enzymatic
activity of proteolytic enzymes and are useful in the treatment of degenerative
discases. More particularly they inhibit human leukocyte elastase and
chymotrypsin-like enzymes and are useful in the treatment of emphysema,
rheumatoid arthritis, pancreatitis, cystic fibrosis, chronic bronchitis, aduit
respiratory distress syndrome, inflammatory bowel disease, psoriasis, bullous

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

an in vitro test of inhibition of compounds of Formula I against human leukocyte
elastase. _

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 (Koff/Kon), Was therefore determined instead.
The values of Kofr and kop Were measured and K;j* was then calculated.

The value of kop 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 ty/; is the time required for the enzyme activity to decrease by 50%. The
value of ko, was then obtained by the equé.tion Kon = Kobs/[I] wherein {I] is the
concentration of the inhibitor. The value of kog was similarly determined, and K;*
was then obtained by the equation K;* = kof'kon.

The results shown in Table IV were obtained for compounds of
Formula I of the examples. '
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Tablc IV
Inhibit "

-C-lel-lnd_QLExamplg KitaMy
A 0.4
5 0.22
¢ 0.7
D 0.25
= 0.035
y 0.22
o 10.05
H 0.027
. 0.25
! - 085
X 0.013
- 0.09
M 1 0.18
N 0.052
10 0.016
P 0.041
Q 0.06
R 0.038
2 0.5
34 0.43
>B 0.27
oA 0.025 .
48 0.9
4c 0.078
i 0.066
o 0.093
> 0.23
° 0.92

! 17
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The human-leukocyte elastase inhibitory activity of representative
compounds of the invention was also demonstrated by the following procedure:
The test compound (inhibitor) is dissolved in DMSO in a vial to
produce an inhibitor stock solution which has a concentration in the range of
5  200-1000uM. The inhibitor stock solution is diluted (1:4, 1:16 and 1:64) into -
assay vials (vials 1, 2 and 3 respectively) containing 2.4 ml buffer solution
(50 mM N-[2-hydroxyethyl] piperazine-N'-[2-ethanesulfonic acid)/NaOH,
500 mM NaCl, pH 7.8 at 25'C) and DMSO is added so that the total volume in
cach vial is 3.2 ml. 70 ul, SO ul 35 ul and 25 ul of inhibitor from assay vial 1 is

10  placed into the first four wells of a 96-well microtiter plate and each well is made
up to 90 ul total volume with the addition of a 25% DMSO/buffer solution. The
inhibitor from assay vials 2 and 3 is processed in a similar manner and placed in
wells 5-12 respectively to afford a total of 12 different inhibitor concentrations.

~ Four wells (wells 13-16) containing 90 ul of the 25% DMSO/buffer solution but

15  no inhibitor are also run sixnultaneousiy with the inhibited wells as a control.
150 4l substrate solution (prepared by the addition of S00 pl of the human |
leukocyte elastase (HLE) substrate MeOSuc-Ala-Ala-Pro-Val-pNA (18.7 mM in.
DMSO) to 19.5 ml buffer solution) was then added simultaneously into each of the
16 wells and the solution in each well was thoroughly mixed. _

20 The 96-well microtiter plate was placed into a Microplate Reader

- #89815A spectrophotometer and 110 ul of the enzyme solution (prepared as '

follows: a mixture of 20 ml of buffer solution and 20 mg of bovine serum albumen
is gently vortexed in a scintillation vial) and 5 pl HLE stock solution (1 mg/ml
dissolved in deionized water) is added simultaneously to each of the 16 wells.

25  Each of the solutions in the wells is throughly mixed and then the time-dependent
absorbance data is collected at an absorbmce of 410 mM until the assay is
complete. It should be noted that although this assay method can be done
manually, it is preferred to perform the assay robotically using a Hewlett Packard
MicroAssay System Robot.

30 A plot of the absorbance versus time data thus obtained affords
progress curves the final slope of which is equal to the final steady-state velocities
(V). Using the program ENZFITTER (Elsevier software), the progress curves
for the four control assays ({I]=0) are fit by linear regression to yield the enzyme
reaction velocity values in the absences of inhibitor (Vo) which are averaged to
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produce a single fixed value. The inhibition constant K;(nM) is then obtained from
a plot of '

versus Vo/VE
5 . l ‘VF’VO

which affords a linear plot wherein:

slope =K (1 +[S] )
. . Km

-and [S] 1s the concentration of the substrate and K, is the Michaelis constant.
10 The following Table summarizes the results obtained from the
testing of representative compounds of the invention utilizing this latter method.

Table V
Inhibition of H Leat Bl
is
Componnd of Example Ki (aM)
1S 0.22
1T 0.083
1U | 0.078
20 v 0.033
1w ' 0.034
4F _ - 0.08
4G 0.20
4H 0.066
25 41 : 0.19
4) 0.120
4K - o 2.5
8 : 0.025
9A 0.044
30 - 9B 0.12
9C 0.058
9D ' 0.081
9E 0.035
OF 0.138
t Has Been Replaced
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8 .57 145- 147
Ethyl acetate-.
cycl:ohexane [err] 1Q
CHerr] O Table V (c8tinued) ' '
Inhibition of Human Leukocyte Elastase
Compound of Example Ki (aM).
5 9G _ 0.140
91 0.210
9] 0.021
10 ' 0.120
11 - 0.40
10 12 0.130
13 0.063
14 0.095
17 ST 0.110
_ 18- S ' 14.0
15 19a ' o IR 0.72
19b 4.7
The proteolytic enzyme inhibiting amount of the compound of
Formula I can be estimated from the results of the test for human leukocyte elastase
20  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 1 can thus only be determined by the clinician after consideration of all
: pertinent criteria and exercise of best judgment on behalf of the patient.
25 A compound of Formula I can be prepared for pharmaceutical use
by incorporating it in a 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
30 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.

e
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1. A compound having the structural formula:

R X 0
w4
— N—CH-
Ry— s/ .
A\
O/ \O
Formula I

wherein

Ry 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

Ry is from one to three substituents at any or all of the 5-, 6- and 7-
positions and is selected from the gmup consisting of
B=N-(CH2)pC(O)YO(CH2)p'-O-, -O-(CH2)p-(5-((CH2)p'-B=N-2-furanyl), and
R-oxylower-alkoxy wherein p and p' are inté‘gers from 1 to 4, R is lower-alkyl,
phenyl or phenyl-lower-alkyl, phenyl can have from one to three substituents
selected from the group consisting of lower-alkyl, B=N-carbonyl, B=N, lower-
atkoxy, B=N-lower—aikoxy and halo and 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, peﬂluoro-lowef-alkyl, perchioro-
lower-alkyl, phenyl, phenyl-lower-alkyl, phenylcarbonyl, pyridyl-lower-alkyl,
formyl, lower-alkanoyl, carboxy, ldwer-alkbxyéarbonyl, 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-alkyithio, phenyithio, lower-alkylsuifonyl,
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-
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alkoxy and halo and 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 l-imidazolyl; and

-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 sait thereof if
the compound has an acidic functional group. |

2. A compound according to claim 1 wherein R3 is selected from the
group consisting of B=N-(CH2)pC(O)O(CH2)p'-O- and R—oxy«lower-alkoxy.

3. A compound according to either of the preceding claims wherein
-Y- is -(CH)m~, -C(=0)-, -(CH2)y-O-, -CHR-O-, -CR2-0O-, -C{(CH3)p]-O-,

~C[CH2CH,N(R)CH>CH;]-0O-, (CH2)m-N(R")-, -CHR-N(R")-, -CR32-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-, -N=C(Z")-N(Z")-,
C(Z")-C(Z"")-S-, N=C(R™")-N(R™- or -C(R"")=C(L) -N(L)- and wherein the
Z" groups taken together with the carbon-atoms to which they are bonded are
benzo; the o

R™ groups taken together with the carbon or nitrogen atoms to which they are
bonded are -(CHa)p-, - (CH2)qN(R*) (CH2)q-, or thiazolo; the--

L groups taken together with the carbon or nitrogen atoms to which they are
bonded are pyrido;

n' is an integer from 3 to §;

R* is hydrogen, phenyl, phenyl-lower-alkyl, or lower-alkyl;
qislor2;qislor2;

R"" is hydrogen, cyano, CO,L", SO5L" or nitro;

L' is hydrogen, lower-alkyl, or di-lower-alkylamino,

L" is hydroxy, ldwer-alkoxy. di-lower-alkylamino or trifluoromethyi;
misl,2,3,or4;nis3,4,0or5, :

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

R' 1sHorR R*" is H or R or the

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

5  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.

4. A compound according to claim 3 wherein n' is 4; R* is hydrogen;
qis 1; q' is 2; R"" is hydrogen, cyano, CO2L' or SO2L"; L' is lower-alkyl and
10 L" is di-lower-alkylamino. -
5. A compound according to any one of the preceding claims wherein
R; is lower-alkyl; Rj is di-lower—alkylanﬁno-(CHz)pC(O)O(CHz);','-O or
phenyl-lower-alkyloxy-lower-alkoxy; R3 is hydrogen; and X is hydrogen, halo,
lower-alkyl, phenyl, phenyl-lower-alkyl, phenylcarbonyl, B=N, B-N—lower-
15 alkyl, phenyloxy, or lower-alkoxycarbonyl '
6. A compound according to claim 5 wherein R; is isopropyl;
Ry is 6- d|methylammo-CHZC(O)O(CHz)z-O- or 6 benzyloxyethoxy, and
X is hydrogen.

7. A compound according to claim 6 having the structural formula:
20

wherein Rj is dimethylanﬁno-CH2C(0)0(CH2)2-O- or benzyloxyethoxy and
Z has one of the following structural formulae:

0
/(U\N\
AANF
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8. A pharmaceutical composition for treatment of degenerative discase
which comprises a proteolytic enzyme inhibiting concentration of a compound of
Formula I according to any one of claims 1-7 in a pharmaceutically acceptable
carrier.

5 9. The use of a compound according to an.y one of claims 1-7 for the
preparation of a medicament for treating a patieht having a degenerative disease.

10. The use of a composition according to claim 8 for the preparation of a
medicament for treating a patient having a degenerative disease.
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Product was purified by colum chromatography on silica eluting with

ABSTRACT

5 Compounds having the structural formula

. Formula I, .

which inhibit the enzymatic activity of proteblyt‘ic énzymes, and processes for -

10  preparation thereof, method of use thereof in treatment of degeneratlve diseases
' and pharmaceutical compositions thereol' are descnbed
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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 treatment of degenerative diseases and to pharmaceutical
compositions thereof. . '

Inhibitors of proteolytic enzymes are useful in treatment of
degenerative disorders such as emphysema, rheumatoid arthritis and pancreatic in
which proteolysis is a substantive element. Serine proteases are the most widely
distributed class of proteolytic enzymes. Some serinc 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 2
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 smiall 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.

i Barber et al., U.S. Patent 2,855,401 disclose compounds of the

Ry RgNO O— (CH2)nR3

wherein R; and R) are each seiected from hydrogen, lower-alkyl and lower
hydroxyalkyl, n is an integer from 5 to 9 and R3 is a group selected from
methanesulphonamido, benzenesulphonamido and o-sulphonbenzimido. The
compounds are said to be useful in the treatment of bilharziasis.

formula:
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4- Hydr oxy- 1- met hyl carbostyryl ({L.F4 g) was

th stirring to suspension of sodi um hydride (60% dis e's'ge_p EC 1996

oil, 0.36 g) in linethylformam de. The m xture was hgaje aP

C. with continued stirring fe2-three-quarters of an hob

d at roomtenperature for half an hour.
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Brown et_al., U.S. Patent 3,220,940 disclose the use in acidic
nickel baths of the compounds of the formula:

N-[CH(R)]n-(O)n,~[CH(R)}n2-SOzH

>-—- ->

\
/
|

or-the Ni, Na, Co, K, Li, Mg, etc. sulfonate salts thereof. . wherein
A is selected from the group consisting of the benzene, biphenyl and napthalene
rings, R is selected from the group consisting of H, OH, Cl, Br, SO3H and CH3,
n is an integer from 1 to 4 inclusive, ny is 0 or |, n3 is zero, 1 or 2, and when

| ny 1s zero then njp is zero.

Sunket et al., European Patent Application 253092 disclose
2-saccharinyl-lower-alkyl-1,4-dihydropyridine-3-carboxylates having platelet
aggregation inhibitory and antithrombotic activities. A substantially similar
disclosure can be found in Sunket et al., J. Med. Chem. 31,.1886-1890 (1988).

Mulvey et al., U.S. Patent 4,195,023 disciose
R1-2-Rz CO-1,2-benzisothiazol-3-ones, where R is halogen, alkoxy, élkylamino,.
dialkylamino, alkoxycarbonyl, amino, nitro or hydrogen in the benzenoid ring and
R; is hydrogen, alkyl, alkeny!, alkynyl, cycloalkyl, halophenyl, heteroaryl or
substituted heteroaryl Ri-2-A-CO saccharins, where Ry has the same'mea.nings as
the benzenoid ring substituents in the 1,2-benzisothiazol-3-ones and A is alkyl,
alkenyl, alkynyl, cycloalkyl, fluorophenyl, heteroaryl or substituted heteroaryl. -
The compounds are said 1o have elastase inhibitory activity and to be useful in the
treatment of emphysema. A similar disclosure is found in French Patent
‘2,321,288. ' _

Dunlap et al., European Patent Application 483928A1 disclose
4-R4-R5 2-saccharinylmethyl aryl carboxylates and 4,5,6,7-tetrahydro-
2-saccharinylmethyl aryl carboxylates which are said to have prdtease enzyme
inhibitory activity and be useful in the treatment of degenerative diseases. A
similar disclosure is found in Dunlap et al., U.S. Patent 5,128,339.



- Chl or onet hyl - 4-i sopr opyl - 6- net hoxysaccharin (1.83 g) was
resulting mxture was heated at 100C. with continued stirrf
hours, then oured into water (300 m ). Hydrochloric acid (§1
added, and the m xture was extracted with chloroform The
extract was dried over sodiumsulfate and stripped of chlof
chromat ography of the resulting solid (3.3 g) on silica gef
acet at e-hexane (1:1) as eluant and - crystallization of t resulting solid
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(0.7 g, 28%yield) fromethanol (90% gave e title conpound as a yelrTow

solid (0.39 g, 15% yi gbfbs dial.; U1&) Lisr7g] 98 disciosexamp! € 3A _
(1- phenyl - 3-acet yl car bosstP{ryT-4-yl oxynet hyl - 4-1i soprogyl - 6- et hoxysacchari
n 2-R-1.2-benzisothiazoliponerl.1-dioxides, where R is phenyl substituted by

fluoro, dinitro, trifluoromethyl, cyano, alkoxycarbonyl, alkylcarbonyl, carboxyl,
carbamoyl, alkylacylamino, alkylsulfonyl, N,N-dialkylsulfamoyl, trifluoro-

5 methoxy, trifluoromethylthio, trifluoromethylsulfonyl and trifluoromethylsulfinyl
or pyridyl substituted the same as R when R is phenyl except that pyridyl may also
be mononitro substituted. The compounds are said to have protease enzyme
inhibitory activity, especially elastase inhibitory activity, and to be useful in the
treatment of emphysema, rheumatoid arthritis and other-inflammatory diseases.

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

wherein
' R; is hydrogen, halo, lower'-alicyl, perfluoro-lower-alkyl, perchloro-lower-
alkyl, lower-alkenyl, lower-alkyny!, cyano, amino, lower-alkylamino, di-lower-
alkylamino, lower-alkoxy, beﬁzyloxy, lower-alkoxycarbonyl or phenyl; and
0 R3 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 :

_ B=N-(CH2)pC(0)O(CH3)p'-0O-,-0-(CH3)p-(5-((CH2)p'-B=N-2-furanyl), and
R-oxylower-alkoxy wherein p and p' are integers from 1 to 4, Ris lower-atkyl,
phenyl or phenyl-lower-alkyl, phenyl can have from one to three substituents

S  selected from the group consisting of lower-alkyl, B=N-carbony!, B=N, lower-
alkoxy, B=N-lower-alkoxy and halo and 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;



-31- A mixture of 3-acetyl-4-hydroxy-1-phenyl ¢ aRERIACEMENT SHEET
(0.52 g), potassium carbonate (0.28 g) and dinet hyl formam d¢ 7T r—wes—
stirred at roomtenperature for half an hour.

2- Chl or onret hyl - 4-i sopropyl - 6- net hoxysaccharin (0.71 g) was adjeQ%quw6
m xture was soni cated for one hour at ﬁO[err]C and stirred{ at—toom
tenperature for 16 hours. Further sonication did not changejthe extent of
reaction as shown by thin | ayer chromatography. The reacti olr—mxttre—was——

poured into wat ery ﬂ‘@d&%n”ﬁ&“ﬁ:ﬂo @cPélkgP&Eﬂﬂom-fobvc%M pREAIGHE - The

et hyl acetate extrac ed an acet ate Medi um

pressure |i dmvct—aiku’lonml‘dbrpémw -lgverratieyly EM“(YIF@TROBYIS ij‘)“‘ﬂﬂ"‘é’?‘l’? k¥ gel using

A1

ethyl acet ayg; Qﬁm&)yl a&r&ixyawwcaaﬁm& u&galdma@aarmynﬂome pr oduct
from net hano ave tﬂe t|t ound 4%§ ﬁ* an
210- 212[ er r licyfaminogagheny) e dlkylaminbcarbon: cyano, B, BnHotver-

2-(1- et gyl aacﬁcsémue%bmawyy I B-‘N%\)faxalmybyrlbeﬂyu hydrosmlowée-alikbknxysacchar
n phenyloxy, B=N-lower-alkoxy, lower-alkylthio, phenylthio, lower-alkylsulfonyl,
phenylsulfonyl or B=N-sulfonyl wherein phenyl is unsubstituted or has from onc
to three substituents selected from the group consisting of lower-alkyl, lower-
alkoxy and halo and B=N is as defined above; and
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 functfonal group or a pharmaceutically acceptable base addition salt thereof if
the compound has an acidic functional group.
15 - . The invention further provides a process for preparing a compound
of Formula I which comprises condensing the corresponding compound having .

the structural formula

20 _ Formula II
wherein Q is chloro or bromo with the corresponding compound
having the structural formula

X (o]
/
ol
Y
25 Formula III

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



[err] By a nmethod simlar to that of AEMIACERBNT SHEET
above 3-acetyl- 4-hydroxy-1-nethyl carbostyryl (0.63 g) wa s ¢o '
DL 196

2-chl oronet hyl - 4-i sopropyl - 6- met hoxysaccharin (1.10 g) and th product
purified by crystallization from nethanol -ether to give the {i
as an off-white powder (0.28 g, 20%yi§Id, mr. 194-196[err]

In another aspect there is provided a pharmaccutical composition
for the treatment of degenerative disease which comprises a proteolytic enzyme
inhibiting concentration of a compound of Formula I in a pharmaceutical carrier.

In yet another aspect the invention provides the use of a proteolytic

5 enzyme inhibiting amount of a compound of Formula I for the preparation of a
medicament for the treatment of a degenerative disesase in a patient in need of such
treatment. : .

The compounds of Formula I inhibit the enzymatic activity of

proteolytic enzymes and are useful in treatment of ﬂegencrative diseases.

0 The part of the compound of Formula I having the structural
formula
X /O
Y

5 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 lz-benzxsothxazol-(lH)-S-one-l 1-dioxide and the
compounds of Formula I, which are 2-[Z-O-CH(R3)]-4—R1-(5 6 and/or 7)-
R2-1,2-benzisothiazol-(1H)-3-one-1,1-dioxides, are accordingly 2-[Z-O-CH(R3)]-
0 4-Ry-(5, 6 and/or 7)-Rz-saccharins. _
In the compounds of Formulas [-III "comresponding” means that a
defined variable in one formula has the same definition in another {ormula.
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
5 following:- lower-alkyl, perfluoro-lower-alkyl, perchloro-lower-alkyl, lower-
alkoxycarbonyl, lower-alkylamino, di-lower-alkylamino, lower-alkoxy, carboxy-
lower-alkylamino, 4-lower-alkyl-1-piperazinyl, phenyl-lower-alkyl, pyridyl-
lower-alkyl, lower-alkylaminocarbonyl, di-lower-alkylaminocarbonyl, lower-
alkylithio and carboxy-lower-alkylamino.
0 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
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unbranched:- lower-alkenyl, lower-alkynyl, amino-lower-alkyl, the lower-alkoxy

part of B=N-lower-alkoxy, lower-alkanoyl, B=N-lower-alkyl, B=N-lower-

alkanoyl and B=N-lower-alkoxycarbonyl. Halo is fluoro, chloro, bromo or iodo.
In the compounds of Formula I, R; is preferably primary or

secondary alkyl of two to four carbon atoms or lower-alkoxy and R3 is preferably

located at the 6-position and is most preferably B=N-(CH2)pC(Q)O(CHa)p'-O-

or R-oxylower-alkoxy. Furthermore -Y- is preferably -(CH2)m-, -C(=0)-,

(CHg)m-0-, -CHR-O-, -CR2-0-, -C[(CH2)]-O-,

-C[CH2CHoN(R)CH2CH2]-0-, -(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)-NR")-, -N(Z")-C(Z")=N-, -N=C(Z")-N(Z")-,
C(Z")-C(Z")-S-, N=C(R"")-N(R")- or -C(R"")=C(L) -N(L)- and wherein the
z groﬁps taken together with the carbon atoms to which they are bonded are

benzo; the

R" groups taken together with the carbon or nitrogen atoms to which they are
bonded are -(CHp)q~, - (CH2)gN(R*) (CHp)g-, or thiazolo; the

L groups taken together with the carbon or nitrogen atoms to which they are
bonded are pyrido;

n'is an integer from3t0 5;

R* is hydrogen, phenyl, phenyl-lower—alkyl or lower-alkyl
qislor2;qislor2;

R"" is hydrogen, cyano, CO3L', SOsL" or nitro;

L' is hydrogen, lower-alkyl, or .di-lower-aikylamino,

L" is hydroxy, lower-alkoxy, di-lower-alkylamino or trifluoromethyl;
mis1,2,3,or4nis3,4,0r5,

R is the same or different lower-alkyl, phenyl or phenyl-lower-alk)l
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, pyrimidino or pyridazino can have from one to three substituents selected



Cesi um carbonate (0.82 g) was added to a solution of 3-phenyf -
2(5H)-furanone (0.88 g) in nmethanol (15 m) and the m xture AEPLACEMENT SEET
roomtenperature for one hour and stripped of nethanol.

2- Chl or orret hyl - 4-i sopropyl - 6- net hoxysaccharin (1.52 g) was fadde@StBEG 1996
solution of the residue in dinmethyl- formam de (15 m) and tjhg _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 subj detedto-flash
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Recrystal li zati on of the product from'e ave the trtle conmpound
as a col or| &sN-loyysral WM‘B"Q‘W Sﬂ‘@iﬂ“ 1srﬁsrdeﬁgggbalzggg[ err]C.). Exanples

4B- 41 g f ?jy Fm!l_dilg@@ ﬁ‘éfﬁh&lﬁémﬁ ﬂnh@&re%oﬁxﬂmﬁélﬁ n#} #bove the
g?gﬁlogpo?relt ﬁi&f‘{s} %’&gﬁ? d al q6’sn'e ¥ O@ﬁ%e ésﬁdlh %ggr#*es pondi ng
conpoundSof LForiowneralkyl at(dI-L"Os Z!j-lower-alkylammo pamcularly when R is lower-

alkyl; Ry is di-lower-alkylamino-(CHa)pC(O)O(CH2)p'-O- or phenyl-lower-

alkyloxy-lower-alkoxy; R3 is hydrogen and X is hydrogen, halo, lower-alkyl,

phenyl, phenyl-lower-alkyl, phenylcarbonyl, B=N, B=N-lower-alkyl, phenyloxy,

or lower-alkoxycarbonyl.

0 Most preferred compounds are those wherein R; is isopropyl;
Ry is 6- dimethylamino-CH2C(O)O(CH2),-O- or 6-benzyloxyethoxy and
X is hydrogen, in particular when Z has one of the following structural formulae:

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 hydride, an

0  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-triaza-
bicyclo[4.4.0]dec-5-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

5 - 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 oi'ganic solvent or mixture of organic solvents inert under the
reaction conditions, for example acetone, methylethylketone, acetonitrile, tetra-
hydrofuran, diethylether, dimethylformamide, N-methylpyrrolidone, dichloro-

0  mecthane, xylene, toluene or a lower-alkanol or mixture thereof, at a temperature in
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the range from ambient temperature to the boiling temperature of the solvent or
solvent mixture.

The compounds of Formulae Il 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 diazoﬁzing the corresponding lower-alkyl 2-amino-
3, 4 or 5-Ry-6-R)-benzoate ester, chlorosulfonylating the resulting lower-alkyl
3, 4 or 5-Ry-6-R1-benzoate ester 2-diazonium salt with sulfur dioxide and
cuprous chloride, and cyclizing the resulting lower-alkyl 2-chlorosulfonyl-
3, 4 or 5-R-6-Rj-benzoate ester with ammonia to form.the 'corresponding
compound having the structural formula:

Ry—— NH
2 s/ .
7N\

O/\O

Formula IV,

hydroxymethylatioh of which with formaldehyde affords the corresponding
2-hydroxymethyl-4-R; (5, 6 or 7)-Rp-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 I1. .

" 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 chioromethylation with formaldehyde and chlorotrimethylsilane in the presence

of a Lewis acid, for example stannic chloride.

‘ A compound of Formula II wherein R3 is lower-alkyl and Qis
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
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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 II 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-Ry-(5, 6 or 7)-
Rp-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
corresponding 2-R;-3, 4 or 5-Rz-N,N-di-lower-alkylbenzamide with a lower-alkyl
lithium, aminosulfonylating the resulting 2-R;-3, 4 or 5-R3-6-lithio-N,N-di-lower-
alkylbenzamide with sulfur dioxide followed by hydroxylamine O-sulfonic acid or
sulfuryl chloride followed by ammonia, and cyclizing the resulting

v 2-Rj-3,4o0r 5-R2-6-am1nosulfonyl-N,N-dn-lower-alkylbenzamxde in refluxing
acetic acid. -

‘A compound of Formula IV wherein R is primary or secondary
alkyl of two tofour 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-Ra-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 5R2-N,I\{7di-lower41kylbenmide.

A compound of Formula IV wherein R; is primary or secondary

~ alkyl of two to four carbon atoms can also be prepared by introducing R; earlier in
tl.ie synthesis. Conjugate addition of the appropriate R-cuprate to 2-cyc16-
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-
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thio-1-cyclohexenecarboxylic acid methyl ester and 6-R-2-benzylthio-3-cyclo-
hexenecarboxylic acid methyl ester, aromatization of which with dichlorodicyano-
benzoquinone gives the corresponding 2-R;-6-benzyithiobenzoic acid methyl
ester, oxidation-chlorination-debenzylation of which with chlorine in aqueous
acetic acid gives 2-Rj-6-chlorosuifonylbenzoic 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
equivalent of a peracid gives S-chloro-2-benzyl-2H-isothiazol-3-one-1-oxide,
which on heating under pressure with a 2-lower-alkoxyfuran gives a 4-lower-
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~7-hydrqu-2,-benzyl-1 ,2-benzoisothiazol-2H-3-one-1,1-dioxide.
Debenzylation by catalytic hydrogenation then gives the corresponding 4-lower-
alkoxy-7-hydroxysaccharin of Formula IV.

- Similarly alkylation of a thus prepared 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-Rz-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-alkylenoxy or lower-alkoxy—poly—lO\Jer-alkylenoxy.

Simple chemical transformations which are conventional and well
known to those skilled in the art of chemistry can be used for effecting changes in
the functional groups of the compounds of the invention. For example, catalytic
reduction of a heterocyclic ring system to produce the corresponding partially
saturated heterocyclic ring system, catalytic debenzylation of benzyl ethers to
produce the corresponding alcohols, coupling of alcohols with acids in the
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presence ol a coupling agent to produce the corresponding esters, or desilylation of
silyl ethers to produce the corresponding alcohols.

The pharmaceutically acceptable acid or basc addition salt can be
any pharmaceutically acceptable acid or base addition salt but preferably has a

‘common anion, for example the hydrochloride salt, or 2 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 crysialline 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 2 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 of the compound of Formula I.

In the preparations and examples described below structures of
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 i‘otation, 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.

Example 1 Preparation of Starting Material .
p ion of 2-Chl hyldsi sacchari
(II; Ry=i-Pr, Ra=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 asolutioh 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 mi) was added. The ether layer was washed with saturated équéous
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) aad the

mixture was cooled to -70°C. under nitrogen. A solution of 2-isopropyl-
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 ter;xpemmre of the reaction mixture during
the addition was maintained below -50°C. A white powdery precipitate of
aryllithium sulphinate separated out almost immediately. The tempem&uré 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 1). Removal of the solvent under vacuum gave a faint yellow
oil, which was dissolved in tetrahydrofuran (150 ml). The solution was cooled to
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0°C. and concentrated aqueous ammonia (28%, 60 ml) was added in portions over
15 minutes. The temperature was kept at 10°C. or below throughout the addition.
After stirring for 15 minutes at ambient temperature the tetrahydrofuran

and excess ammonia were removed and the residue was acidified with
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 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_recrystailized 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 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, 2% yield).

-PhenylthtomethylA-lsopropylsacchann (53.5 g), sulfuryl
chlonde (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.; 345 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 mi)-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.).
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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
aiddition. 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 (2 1). 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, 2% yield, m.r. 122-125°C.).

A solution of 2-ammosulfonyl-6—isopropyl-4—methoxy—
N,N-dicthylbenzamide (429.6 g) in acetic acid (1.5 1) was refluxed for 20 hours,
then cooled to room tetripem'ture. The solvent was removed under vacuum. The .
oily residue was dissolved in water (6 1) and the pH was adjusted to 1 with
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2-chl oronet hyl - 4-i sopropyl - 6- (benzyl oxycar bonyl net hoxy) Saccharin (0.876
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cthyl acetate-hexane to give
m.p. 188°C.) (IV; Ri=i-Pr, R2=6-OMe) .
To a suspension of pémfonnaldehyde (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
into water. The organic layer was separated, washed with aqueous sodium
hydroxide solution (2N, 50 ml), dried over magnesium sulfate and concentrated
under vacuum. The residue was crystallized from ethyl acetate-hexane to give
2-chloromethyl-d-isopropyl-6-methoxysaccharin (57 g, 87% yield, m.p. 151°C.).
(II; Ry=i-Pr, R2=6-OCH2CH;OCH,Ph, R3=H, Q=Cl)
To a solution of 1.0 g (0.0039 mol) 4-isopropyl-6-methoxy-
saccharin in 15 ml MDC was added at ambient temperature 1.28 g (5.12 mi)
1 M solution boron tribromide in MDC. When addition was complete the reaction
mixture was heated under reflux for about five hours, cooled, taken to dryness
in yacuo and the residue treated with ice and saturated sodium bicarbonate. The
aqueous solution was extracted once with ethyl acetate and then acidified to pH 1
with concentrated hydrochloric acid. Extraction of the mixture with ethyl

g, 91% yield,

. acetate/diethyl ether (8:2), drying the organic extracts and removal of the solvent

in vacuo afforded 0.9 g (96%) of 6-hydroxy-4-isopropylsaccharin (IV; R}=i-Pr,
R2=6-OH) as a white crystalline solid which was used as such in the next step.
An altemnative procedure was also used. .To a stirred suspension of
62.74 g (0.47 mol) of AICl3 in 500 ml chloroform at 0°C was added 43.9 g
(0.7 mol) of ethanethiol. Within minutes a clear solution formed. To this a
solution of 20.0 g (0.078 mol) 4-isopropyl-6-methoxysaccharin in
550 m! chloroform  was added over a 30-min period. This solution was allowed to
warm to RT and stirred for 3-4 hrs. at 60°C. After cooling, the mixture was’
poured into ice-water and acidified with dilute HC1. The solid which separated
was collected by filtration, washed with water and dried to give 18.4 g (97%) of
6-hydroxy-4-isopropylsaccharin.
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2- [ 4- ox0-4H pyrido[ 1, 2- a] pyri m di ne-2-yl ] oxynet hyl - 4- sec- butyl
6- met hoxysaccharin -hydroxy~4-isopropylsaccharia (30.0 g, 0.12 mol) in methanol

was treated with CspCO3 (20.28 g, 0.062 mol). The mixture was stirred at
ambient temperature {or 3-4 hours, the excess methanol was removed under
reduced pressure and the residue was dried under high vacuum. The residue was
dissolved in DMF and chloromethylphenyl sulfide (21.72 g, 0.14 mol) was added.
The mixture was heated at 70-80°C for 24 hours, cooled, treated with ice-water
and extracted with ethyl acetate/ether. The organic layer was washed with water,
then brine and was dried. The solvent was removed in vacuo and the residue was
purified by column chromatography on silica eluting with ethyl acetate/hexane to
afford 30.5 g (67%) of 4-isopropyl-6-hydroxy-2-phenylthiomethylsaccharin.

To a solution of 4-isopropyl-6-hydroxy-2-phenylthiomethyl-
saccharin (2.0 g, 5.5 mol) in THF (40 ml) were added triphenylphosphine
(1.46 g, 5.56mmol), 2-benzyloxyethanol (0.87g, 5.71mmol) and diethylazo-
dicarboxylate (0.99 g, 5.68mmol). The mixture was stirred at room temperature
for 16 hours, the solvent was removed in vacuo and the residue was purified by
column chromatography on silica eluting with 20% EtOAc/hexane to afford 2.1 g
(77%) of 4-isopropyl-6-[2-benzyloxy)ethoxy]-2-phenyithiomethyisaccharin,
m.p. 98-99°C. .

Sulfuryl chloride (0.37 ml, 4.65mmol) was added to a solution of
the latter (2.1 g, 4.22mmol) in CH,Cl; at room temperature and the mixture was
stirred for 3 hours. The solvent was removed in yacuo, the residue was triturated
with hexane, and the solid thus formed was collected by filtration to afford
1.67 g (93%) of 2-chloromethyl-4-isopropyl-6-[2-(benzyloxy) ethoxy] saccharin,
m.p.101-102°C.
saccharin, (II; R}=i-Pr, R2=6-OCH2CH>0Si(iPr)3, R3=H, Q=Cl)

To a solution of 4-isopropyl-6-hydroxy-2-phenylthiomethyl-
saccharin.(2.0 g, 5.509mmol) in THF (35 ml) containing triphenylphosphine
(1.59 g, 6.06mmol) and 2-(triisopropylsilyloxy) ethanol (1.13 g, 6.0mmol) at
room temperature was added diethylazodicarboxylate (1.04 ml, 6.6mmol). The
mixture was stirred overnight (16 hours), the solvent was removed in vacuo and
the residue was purified by column chromatography on silica eluting with 10%
ethyl acetate/hexane to afford 2.66 8 (86%) of émopmpyL&[..(tmsapmp.ylstyl—
oxy)ethoxy]-2-phenylthiomethylsaccharin as an oil.
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Exampl e sulfuryl chloride (0.65 g, 4.51mmol) and the mixture was stirred for 3 hours The
solvent was removed in yacuo, and the residue was triturated with hexane. The
product was collected by filtration to afford 1.73 g (76%) of 2-chloromethyl-
5 4-isopropyl-6-[2-(trisopropylsilyloxy) ethoxy] saccharin, m.p. 85-86°C.
(e) Prepamtion of 2-chloromethyl-4-isopropyl-6-(benzyloxycarbonylmethoxy)
saccharin (II; Ry=i-Pr, R2=6-OCH2(CO)OCH,Ph, R3=H, Q=Cl)
A mixture of 4-isopropyl-6-hydroxy-2-phenylthiomethylsaccharin
(3.5 g, 9.63mmol), acetone (25 ml) and K2CO3 (2.66 g, 19.26mmol) was stirred
10  under nitrogen for 2 minutes, then benzylbromoacetate (2.4 ml, 14.45mmol) was
added. The mixture was stirred for 6 hours, filtered, and the filtrate was
concentrated in vacuo. The residue was purified by medium pressure
chromatography eluting with 20% ethyl acetate/hexane to afford 4.67 (100%) of
4-isopropyl-6-(benzyloxycarbonylmethoxy)-2-phenylthiomethylsaccharn.
15 " To a solution of the latter (0.5 g 1.043mmol) in CH,Cl5 (5 ml) at
room temperature was added sulfuryl chloride. The mixture was stirred for
4 hours, the solvent was removed in vacuo and the residue was purified by column
chromatography on silica eluting with hexane (100%) to 20% ethyl acetate/hexane
to afford 0.37 g (81%) of Hhhmahylﬁdmmﬂﬂhmo&m
20 methoxy) saccharin. .
(I1; R1=i-Pr, R2=6-OH , R3=H, Q=Cl)
4-isopropyl-6-hydroxy-2-phenylthiomethylsaccharin (1.78 g) in
methylenc chloride was treated with sulfuryl chloride (0.43 mL, 0.73 g) to afford
25 12 g 84%) of 2:chloromethyl-4-isopropyl-6-hydroxysacchadin. m.p. 149-150°C.
(II; Ry=sec-Bu, R2=6-OMe , R3=H, Q=Cl) '
To a mixture of diethylamine (89.1 ml), triethylamine (120.2 ml)
and CHCl» (500 ml) cooled in an ice-bath was added dropwise p-anisoyl chloride
30 (133.8 g) over 40 minutes. The reaction mixture was stirred at room temperature
for 40 minutes, the mixture was filtered, washed with ether and the solvent was
removed in vacuo. Ether was added, then water to the residue, then the organic
layer was separate and washed with 5% NaoH, then in HCI, then brine and then
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was stirred at roomtenperature fofgfive mnutes. 2-Chloro-

was dried over Na3SO4. The solvent was removed in_vacuo and the residue was
purified by kugelrohr distillation 'at 140-180°C under high vacuum to afford
163.8 g of 4-methoxy-N.N-diethylhenzamide, m.p. 40-42°C.

To a solution of tetramethylethylenediamine (50.3 ml) in THF
(800 ml) at -78°C was added sec-BuLi (308 ml, 1.08 M), followed by 4-methoxy-
N,N-diethylbenzamide (62.2 g). The mixture was stirred at -78°C for 70 minutes,
then ethyliodide (26.63 g, 333 mmol) was added over 35 minutes. The reaction
mixture was warmed to room temperature and stirred for 1.5 hours. The reaction
mixture was quenched with saturated NH4Cl (100 ml). The organic layer was
separated, dried over NaaSO4 and concentrated in_vacuo. The residue was
purified by a kugelrohr distillation at 190-210°C under high vacuum to afford
58.1 g of 2-ethyl-4-methoxy-N N-diethylhenzamide.

_ To a mixture of diisopropylamine (40.7 ml, 290 mmol) in THF
(800 mi) at -78°C was added n-BuLi (100 ml, 255 mmol, 2.15M). The mixture
was stirred for 1/4 hour, then 2-ethyl-4-methoxy-N,N-diethylbenzamide (2353 g)
in THF (300 ml) was added at -78°C. The mixture was stirred at -78°C for
2.5 hours, then at 0°C for 1 hour, and then ethyliodide (23.2 ml) in THF
(150 ml) was added over 10 minutes at -78°C. The reaction mixture was stirred
for about 1 hour, quenched with saturated NH4Cl (iOO ml) and the solvent was
removed in vacuo. Ether (500 ml) was added to the residue, the ether layer was
washed with saturated NaHCOg (50 ml), 1N HCI (50 ml), water, then brine, and
then the ether layer was dried over NaZSO4 and the solvent was removed in_ vacuo.
The residue was purified by distillation under high vacuum (2 mm Hg) to afford
. 46.6 g (76%) of 2=sec-butyl-4-methoxy-N.N-diethylbenzamide.

To a solution of tetramethylethylened!anune (31 mi) in THF
(500 ml) at -78°C was added sec-butyllithium (170 ml, 1.1M), followed by 2—sec—
butyl-4-methoxy-N,N-diethylbenzamide (45 g) in THF (150 mi). The mixture
was stirred at -78° for 15 minutes, then at 0°C for 30 minutes, then sulfur dioxide
(50 ml) was condensed into the mixture at -78°C. The mixture was warmed to
-10°C, sulfuryl chloride (17 ml) was added and then the mixture was slowly
warmed to room temperature and stirred overnight. The reaction mixture was
added to a solution of ammonium hydroxide (94 ml) in THF (200 ml), the mixture
was filtered through a pad of silica/Na;SOg4/sand to afford 51.8 g of 2-amino-
sulfonyl-6-scc-butyl-4-methoxy-N N-diethylbenzamide.



met hyl - 4-i sopr opyl - 6- net hoxysaccharin (0.61 g) was added ap
continued at roomtenperature for one hour. The reaction m ﬁﬁh&%\%gm %Eﬂs
di |l uted with water (50 ml) and extracted w th dichl orophe} hane (3 x 200
m). The di- chl oromet hane extract was dried over sodi lin] sQIS BEE W96
stripped of volatiles, finally under high vacuum The Erjde product
(780 ng) was conbined with that (0.65 g) fromanother fun at the sane
scal e using sodi um hydri de (60% di ¥persi on in mneral pil, 0,19 g)

i nst ead of potassiumt-butoxide and purified by col um ‘chr omat ogr aphy
on silica gel wt h di chl or.onet hane- net hanol (95:5)_ as el uant af fordi ng

the title compound MHEe ) acessacidi(2pQml) %ﬂétha’GPOW‘fPEﬂ%'b“tY"
recr yst alrhdtie- rﬂmlﬁieﬂiyllﬁazﬂmxﬂmﬂ 7 éﬁ\?/aél-&@l@xéd oveﬁ’ﬁgﬁip"ﬁrefacctlc

g ggt ﬁ 06 W rret h%/ r{:d]ti) dxsqm%on e resid ge! 8&655}%‘? into 1c¥)ﬁ£¢f§&¥8ﬁt hyl -4-1i sopropyl -
(80 ml) The aqueous solution was washed with CH»Cl3, acidified with
concentrated HCI and the precipitate which formed was collected by filtration to
afford 4-sec-butyl-6-methoxysaccharin.(IV; Rj=secBu, Ry)=OMe)

A mixture of 4-sec-butyl-6-methoxysaccharin (3 g), toluene,
potassium t-butoxide (1.4 g), and tetrabutylamoninium bromide (0.4 g) was
brought to reflux and phenylchloromethyl sulfide (1.8 mi) was added. The
reaction mixture was refluxed for about 27 hours, the solvent was removed
in_vacuo, the residue was extracted with ethyl acetate, washed with brine and dried
over NapSOg4. The solvent was removed in_vacuo and the residue was purified by
column chomatography on silica eluting with 10% ethyl acetate/hexane to afford
2.63 g (60%) of 2-phenyithiomethyl-4-sec-butyl-6-methoxysaccharin.

- To a solution of 2-phenyithiomethyl-4-sec-butyl-6-methoxy-
saccharin (2.6 g) in CH3Cl; (20 ml) was added sulfuryl chloride (0.7 ml). The
mixture was stirred at ambient temperature overnight, and the solvent was removed
in_vacno The residue was treated with hexane and the mixture was sonicated for
6 hours. A precipitate formed with a collected by filtration to afford 1.33 g of
2-chloromethyl-4-sec-butyl-6-methoxysaccharin.

(h)_P . £ 2-chi thyl-4-sec-butylsacchari
(II; Ry=sec-Bu, R2=H , R3=H, Q=CI)

To a solution of 4.74 ml (0.031 mol) tetramethylethylenediamine in
300 mi THF (passed through alumina prior to use) was added 5.8 g (0.03 mol)
2-ethyl-N,N-diethylbenzamide. The solution was cooled to -78°C and treated with
34.9 ml (0.031 mol) of a 0.9 M solution of butyl lithium in cyclohexane. When
addition was completed, the mixture was stirred for twenty minutes and then
treated with a solution of 3.2 ml (0.04 mol) ethyliodide while maintaining the
temperature at -78°C. The temperature was then allowed to rise to ambient
temperature and the mixture was stirred for about sixteen hours and then poured
into water. The resulting oil was separated and chromatographed on sitica gel,
cluting with 10% ethyl acetate/hexane to give 2.86 g (43%) of 2-sec-butyl-
N.N-diethylbenzamide as a yellow oil.



2- Chl or onet hyl - 4-i sopropyl - 6- net hoxysaccharin (0.34 g) was
stirring at roomtenperature to a solution of 2-hydroxy-3,5

REPLACEMENT ShEET
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met hyl - 1, 4- qui none (0.182 g) and net hyltriazabicycl odecene 18 g) in
acetonitrile (20 m). Stirring at roomtenperature was cont{ntie®% QEC1996
hours and the dark colored solution was poured into iceyjwater
containing a few drops of hydrochperi c acid. The resulting tan solrd
was purified first by col umm chromat ography on silica g¢l_and_then
recrystallization from hot ethanol affording the title conpound (60 ng.

12. 7% yield, mr. 164Fhta8fer(1Q.45 g, 0.045 mol), dissolved in 70 ml THF, was
added to a solution of 39.2 ml (0.047 mol) of a 1.2 M solution of s-butyl lithium
in cyclohcxane and 7.1 ml (0.047 mol) tetramethylethylenediamine in 250 ml THF
while maintaining the temperature at -78°C. When addition was complete, the
mixture was stirred for an additional one half hour at -78°C and then treated with
sulfur dioxide at -70°C and then allowed to warm to room temperature. The
mixture was taken to dryness in_vacuo, and the residue was dissolved in water and
added with stirring to a cold solution of 15.2 g (0.134 mol) of hydroxylamine-

- 39 -

O-sulfonic acid and 15.4 ml (0.134 mol) 35% sodium hydroxide to give
10.1 g (72%) of 2-aminosulfonyl-6-sec-butyl-N N-diethylbenzamide.

The latter {6.83 g, 0.22 mol) was dissolved in 100 ml glacial acetic
acid and the solution heated under reflux for thirteen hours and then taken to
dryness. The residue was triturated with diethylether and collected by filtration to

give 5.7 g (83%) of the diethylammonium salt of 4-sec-butylsaccharin.
The latter (3.0 g, 0.0096 mol), on reaction with 1.13 ml

(0.012 mol) chloromethyl phenyl sulfide in toluene, afforded 3.47 g (100%) of

2-phenylthiomethyl-4-sec-hutylsaccharin.

Reaction of the latter (3.2 g, 0.00097 mol) with 2.3 ml (0.029 mol)
sulfuryl chloride in 20 ml methylene chloride afforded 2.4 g (87%) of 2-chloro-

methyl-4-sec-butylsaccharin.




Exanple 7
2- (5-acetyl - 4, 7-di hydr o- 4, 7- di oxobenzof ur an- 6-yl ) oxynet hyl - 4-5@&69%%1 SHEET
6- met hoxysaccharin [err]
2- Chl or onret hyl - 4-i sopropyl - 6- net hoxysaccharin (0.5 g) was afd =d0v§ ch 1996
stirring at roomtenperature to a solgjion of 4,7-dinethoxyt5

6- hydr oxybenzofuran (0.39 g) and nethyltriazabi cycl odecene {028 "\ =

)
aceto- nitrile (20 mM). The m xture was stirred overnight at room

terrperaturmﬁmm_dﬂﬁnﬁ_ms chr omat ogr aphy showed unreact

7-di nmet h% 5l ﬁ%etyl 6- hydr oxy-
2:[2.5- S = i pylsaccharn

. cu_(ca)zo

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
cooling. The ice bath was removed, stirring was continued for 15 minutes, a
solution of 2-chloromethyl-4-isopropylsaccharin (0.547 g) in dimethylformamide
(10 mil) was added dropwise, stirring was continued for two and a half dziys, and
the mixture was poured into water. The resulting mixture was extracted with ethyl
acetate. The ethy'l acetate layer was dried over magnesium sulfate and stripped of
ethyl acetate. Recrystallization 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-1W .

_ 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—isoj:ropyl-G-methoxysaccharin and the
corresponding compound of Formula Il (H-O-Z).



benzof uran, nore 2-chl oronet hyl -4-i sopropyl - 6- met hoxysacch

of base were added, stirring was continued for a total of 2 HE@UABEMENﬁJSHHH'
reaction mxture was poured into ice-water containing hydrofhforrc—actt:
The resulting golden solid was partially purified using dichl 8&%@28”&9@5
eluant. The reaction was repeated with stirring overnight 5 ;
instead of roomtenperature. The prggduct and the partially puli
of the first reaction were combined and purified by col um fchromat ogr aphy
on silica gel affording 2-(4, 7-dinmethoxy-
5-acet yl benzof uran- 6-yl ) oxynet hyl pdpjegopr opyl - 6-nethoxysaccharin (0.4 q,
24% yiel d). A solution of triceric tetraanmoni um hexanitrate
(0.98 g) in water (3 m) was added dropwi se to a solution of

2- (4, 7-di met hoxy- 5-acet yl benzof )2

6-yl ) oxynet hyl - 4-i sopr opyl -
m). The mxture was stirred
into ice- water. The resulting

charin (0.3 g) in acetonitrile (5
gnperature for 15 m nutes and poured
col Q{_gql&-apii d was purified by rapid
chromat ography on silica gel ichloronet hane-et her (95:5) as el uant
and crystallization with g et hanol affording the title
conmpound (0.13 g, 46.6%yield, mr.0l93-a95[err]C. with deconposition).

-Yield (%)

Melting Range (°C.)
Example Ry -Z Recrystallization
Solvent
1B H ' 40

229-230

Ethyl acetate
ic H 51

185-188

Ethanol




Exanpl e 8 2-(3-chl oro-6-net hyl - 2- oxo- 2H pyran-4-yl ) -oxynet hyl-=4-i sapropyl -

6- met hoxysaccharin, [err] REPLACEMENT SHEET
. 05 DEC 9%
Tablc I (continued)
Yield (%)
ol R 7 Melting Range (°C.)
Example 2 = Recrystallization
Solvent
iD H . 58
188-189.5

Ethanol-hexane

CH
1E - " H 13
204-207
Ethanol
CgHsCO (o]
/%
CH
1F : H 18
178-189.5

Isopropyl alcohol




A m xture of 3-chl oro-4-hydroxy-6-nethyl - 2H pyran-2-one (({. 433, th
3.07mmvol ), DMF and Klerr]CJerr] (0.467 g, 3.38mmopl) was t@ﬁb@"%@”ﬁo@ﬁﬁﬂ
tenperature under N2 for 0.5 hours then

2-chl oronet hyl - 4-i sopropyl - 6- net hoxy- saccharin (0.978 g, |3.|2208WDEC 199%
added in one portion. The m xture was stirred at roomtenpefature for 3
hours, and then at 75[err]C for 3 he@ds. The m xture was poured Mo weater,
extracted with ethyl acetate and the organic | ayer was waghed with brine
and dried. |E | vent. was renoved in vacuo and the residue was purified Dy
col um chr 5@% n silica eluting with 30% et hyl acetate/ hexane to
afford 0.25 g (18. 1% of the title conpound, mp. 182.5-183.5[err]C after

recrystallization from ether/hexane. Exanpl es 9AY&M (%) The
conpounds identified in Table 111 bel ow were prepaggf; §0!l | owi ng
general prizeoglge: Ra_ -Z A nixture of theg, x 2@ é)torrpound of
For mul a IISQh(ﬁPFOZ) about 1.0-1.5 equivalents of an- app i ate base and

an appropriigat e sol vaggz@as stirred at roomtenpergture for about 0-60

m nut es and then about 1.0-1.2 equivalents of an %ﬁ)pr opriate

2-chl oronet hyl - 4-i sopropyl -6- R err]-saccharin was 17&adslgegdqy The m xture was
stirred at about roomterrperature to about 90[err]§mfor about

yl acetate
1H - . CH30 24
175-177
cclu—cod Ethanol
11 CH30 42
165.5-167.5
Ethyl acetate




1- 48 hours and was worked up as foll ows:
-41- Met hod 1:
was either
chl orof orm or net hyl ene

dried over Na[err]SOerr], filtered and

t hus obtained was purified as shown in Table I1]
collected by filtration and

Met hod 2:

precipitated fromthe ice/water and
was purified as shown in Table I1Il; or

renmoved im_cm&ggugﬁe residue was purified as

Example Ra_ -Z
Solvent :
1J CH30
(o]
/ N-CH
CH
1K CH30
\ 0
CeHsCHS o
L CH30

(a) extracted with a suitable solvent (e.g

chloride) and thgotr)](r:gﬁtnlrgt Lg?’_ ;1%ﬁ®%ﬁiﬁ) e

the reaction m xture was poured i ntor |WLMEMENE\MEET

4‘. Ilyl

or 5

(b)

the product

acetat c,

t he
shown in Table I11.

Yield (%)
Melting Range (°C.)
ion

34
168-170
Ethyl acetate

47 :
126.5-128.5
Ethyl acetate

39

261.5-263

Ethyl acetate




_42- [err] [err] REPLACEMENT SHEET
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Table I (continued)

Yield (%)

Melting Range (°C.)
Example Ry -Z Recrysiallization
Solvent '
1M* CH30 - 6

: 129-131
- Ethyl acetate-
cyclohexane
CH 0
IN CH30 | - - 33
o 195-196.5
_ Ethyl acetate
o
o
10 CH30 48
: -136.5-137.5
Carbon tetrachloride
ch_ fFh -
o)

CeMsCHi . ©



A - 45-
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Table I (continued)

Yield (%)

Melting Range (°C.)
Example Ry -Z Recrystallization
Solvent
1P CH30 : 8

' 145-147
Ethy! acetate-
- cyclohexane
o]
o °
[Nj ‘
0
1Q - CH30 ' . . 32
. 115-117
Carbon tetrachloride
CH o

1R CH30 " 29

149.5-150.5

Carbon tetrachloride



- 46-

[err] Exanple 10

Table I (continued)

.28 -

Example Ry =Z
Solvent

1S CH30

IT  CHsO

1U CH30

[err]

REPLACEMENT SHEET

05 DEC 1996

Yicld (%)

Melting Range (°C.)

Recrystallization

29
227-228
Methanbl

7.7
193-203 (dec.)
Benzene/hexane(2)

22.5
Foam

(b)




5 A m xture of the conpound of Exanple 4H (

0. 834mmol ), ethyl acetate (35 nl), and pall adi umon car ‘QEEMENT SHEET
hydr ogenated at 50 psi on a Parr hydrogenator for 1 3/4 fhqurs.
Addi ti onal palladiumon carbon (0.16 g) was added and tHe |r

continued for an additional 2 hours._The catalyst was 10 r
filtration and the filtrate was cont%?'ntrated I n vacuo. The
was purified by colum chromatography on silica eluting wt

triethyla (6(88 5/ 7d)5/ 4) to afford 0.132 g (36.5% of the desired product
- as the OPREE M hi ch was dissolved in ethanol, and treated with
citric acid in ethanol to afford 0.142 g of the product as the citric
acid salt, mp. 198-200[err]C. 15 Exanpl e 11 vield (%
2-[3-(et hoxycar bonyl ) - 4- oxo- 4H pyrim do[ 1, 2-a] pyr | oxymet hyl -
4-i sopropyl - 6- net hoxysaccharin mnng%“gg( )
[err] Example Ry :=Z Recrystallization
Solvent :
v CH30 : 23
- | 129-132 (dec.)
o (<)
V4
1w CH30 .36
122.5-124
Benzene/hexane(@
CeHsCH2

(a) Product was purified by column chromatography on silica eluting with
CH;Cl,, followed by varying amounts of ethyl acetate/hexane prior to
recrystallization.

(b) Product was purifed by column chromatography on silica eluting with
CH,Cly followed by ethyl acetate/hexane in varying amounts.

(c) Product was purified by column chromatography (2x) on silica eluting with
CH,Cls, followed by varying amounts of ethyl acetate/hexane.

(d) Product was purified by column chromatography on silica eluting with ethyl
acetate/hexane (1/3 to 1/2).

* In addition to the compound of Example 1M 2-(1-methyl-2,6-dioxo-
cyclohexyl)methyl-4-isopropyl-6-methoxysaccharin (m.r. 159.5-161.5°C. from
ethyl acetate) was isolated in 38% yield.




Et hyl

g,

was

5- 0x0-2- (pyri mdinyl -2-yl)-2,5-di hydro i soxaxol e-
(0.70 g. 3.0mvl) was added to a m xture of potassiumt-bu
3. 3nmmol )

nitrogen for 0.5 hours.

BEPLACENERT (SiER?

in THF (20 m) and the m xture was stirred at #0
The sol vent was renoved in vacuo,

-30 -

err] C under

azg 0B DEESigdye

Example 2 _
2-(1-methylcarbostyryl-4-yl)oxymethyl-4-isopropyl-6-methoxysaccharin

CH(Cﬂ)zo

CHO P
o7

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




dried under high vacuum The residue was m xed with DVF (
wi th 2-chl oronet hyl -4-isopropyl - 6- met hoxysaccharin (0.91

(5 mM). The mxture was stirred at roomtenperature for a

days, poured into ice/water and extracted with ethyl
organic |layer was 5 separated, dried over Na[err]S(err
I n vacuo. The residue was purified by columm chromat
eluting with 5% MeOH Et OAC to =a¥ord 0.18 g (12% of
conpound, mp. 189- 191[err]C after recrystallization

t ol uene/ hexane.

) REELAREMENT ShE

ppf oxi mately 3
e0& DECTI996

| |nd concentr atled

pgrapny on siTlca
the title
from

2-[4-0x0-6,7,8,9- teﬁ' %Vﬁﬁpggﬂ%gﬁ%éﬁl'ﬁfﬁﬁo@']zi}’lﬂﬁ??'lcﬁfbaflﬁmz(%‘?] Bkynet hyl -

4-i sopr oppbmfsn(rﬁ cirponae ((B23g)and dimethipHorntamide (7 ml) was stirred at room

[err]

(0.71 g) was added and the mixture was sonicated for one hour at 40°C.

tcmperature for half an hour. 2-Chloromcthyl-4-isopropyl-6-methoxysaccharin

angl

stirred at room temperature for 16 hours. Further sonication did not change the
extent of reaction as shown by thin layer chromatography. The reaction mixture
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)

1 as eluant and recrystallization of the product from methanol gave the title
compound (0.24 g, 24% yield, m.r. 210-212°C.).

éH(cm'z

CHCO
/ij:(" c'i-o
HO
o//

By 2 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
crystailization from methanol-ether to give the title compound as an off-white

powder (0.28 g, 20% yield, m.r. 194-196°C.).



15

A m xture of the product of Exanple 9G (1.3~ ”rﬁéﬂl'ysﬁﬂﬁ

acetate (200 m )/ methanol (5 m) and 10% pal | adi um on
was hydrogenat ed at 50 psi on a Parr hydrogenator for| 3fhours.
Addi ti onal palladi umon carbon (0.5 g) was added and {h '

hydrogenated for 8-9 hours. The mxture 20 was filtered, {hg Fjisf(trate was
concentrated in vacuo, and the residue was purified by &

chromat ography on silica eluting w t82et hyl acetate to affofd 0.89 g of the
title conpound as a white foam '

- 48 -
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Examplc 4A .
2-(2.5-dihydro-2-0x0-3-phenylfuran-4-yl)oxymethyl-4-isopropyl-6-methoxy-
saccharin

CH(Cli)z

Poome

// \\
CeHs

Cesium carbonate (0.82 g) was added to a solution of 3-phenyl-
2(5H)-furanone (0.88 g) in methanol (15 ml) and the mixture was stirred at room
temperature for 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 eluant. Recryétallization of the product from ethanol-ether gave the title
compound as a colorless solid (0.45 g, 20% yield, m.r. 180-182°C.).

Examples 4B-41
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 III (H-O-Z).



Exanpl e 13
2-[4-0x0-6,7,8,9-tetrahydro-4H pyrido[1,2-a]pyrimdin-2-yl]o
4-1 sopropyl - 6-[ 2- (di met hyl am nomret hyl car honyl oxy) et hoxy] sac
[err] 5 To a solution of the conpo
12 (0.8 g, 1.72mmol) in CHerr]C[err] (25 m) contain

1, 3-di cycl ohexyl carbodiimde (1.06 9:35.14nnnl) was add
glycine (0.19 g; 1.9muol), foll owed %y 4-di net hyl am no- 10

g, 1.72mmol ). The m xture was stirred at roomtenperature fo
t he solvent was renoved in vacuo,

col um chromat ography on silica eluting with 10% net hanol / et hyl
0.64 g (68% of the tgu(%ﬁﬁfnpound as a white foam

afford

/u-cﬂ,-o-z
CHO s
/ .
o/ \\o
Yield (%)/
. Melting Range (°C.
vample - R )
wolvent
B
46/204-206
CeHsCH, o Dichloromethane-ether
—2/—-{ N
' N=— \
i " 61/173-176
o Methanol

YRERLAGEMENT SHEET

wh AT 1T
o s DEY Rt
pdldinethyl

byri dine (0.21

2 ol o

Z oo™y

he residue was purified by

acetate to




15 Exanple 14

2-[3-chl or o- 4- oxo-4H pyrido[ 1, 2-a] pyri m di n-2-yl ] oxynet hyl -

6- [ 2- hydr oxyet

To a suspension of the conpound of Exanple 9H (0.76 Q)
foll owed by 2N HO (20-30 m).

(30 m),

stirred overni
diluted with
for 5-6 hours,

was added THF,

was stirred for 4-5 hours,
The sol vent was renovedin vacuo,

THF and treated with concentrated HO (2 m).

hoxy] saccharin

addi ti onal
ght .

4 RERLAGENENT SHET

0 5eDER1996

The |mlxt ur e
2N HCO was added and {t he m Xt ure was
t he regsidue_was

[err]
in

After stirring

t he
Table II (continucd)
Yield (%)/
Melting Range (°C.)
Example =Z Recrystallization
Solvent
4D _ 9/225-227
‘}—‘(o Methanol-dichloromethane
/' \
N_‘O
4E 58/141-142.5
None
Ch_ Ch
ﬁ
0
4F 51/85-87
None

N-CeHy

e

CeHsO



49 - sol vent was renoved in va
et hyl acetate. The organic |ayer
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cuo and the residue was
was washed with water,
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ure siml ar

conpound of the Formula 111 ( bbi it is 10 contenpl ated
fol |l owi ng conmpounds can be |o'r1£L Fﬁ)o@"““ﬂ“c‘i)'
Yield (%)
Melting Range (°C.)
L Recrystallization
Solvent
G - 19/83-88
None
—QQ"%
' O o
H ' 20.5/133-135
(as monohydrate)
EtOH/Water(a)

"CgHs

"
L ITdat

S P2
CTTC

3.9/218-220 (as 1/4 hydrate)

CH3CN(b)
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(a) The reaction mixture was worked-up by pouring it into ice/water, extracting
with ethyl acetate, washing the organic layer with 5% NaOH , IN HCI , water and
then brine, and then removing the solvent in vacuo. The residue was then purified

by column chromatography on silica eluting with 40% ethy! acetate/hexane prior to
recrystallization. ‘

(b) The reaction mixture was worked-up by pouring it into water, adding

5% NaOH, extracting with EtOAc/CH,Cl, , combining the organic layers,
washing the organic layers with water then drying it over NapSO4 . The solvent
was removed in yacuo, and the residue was purified by column chromatography
on silica eluting with 25% EtOAc/hexane to EtOAc (100%) prior to
recrystallization.

PhCH,OC(O)CHZz0 7\

Following a procedure similar to that described in Example 4A,
0.71 g (62.8%) of the title compound was prepared, m.p. 69-71°C, from
2-chloromethyl-4—isopropyl-6—(benzyloxyéarbonylmethoxy) saccharin (0.876 g),
cesium carbonate (0.326 g), methanol, 2-hydroxypyrido-{1,2-a]pyrimidine-4-one
(0.324 g). and DMF (5 ml). The reaction mixture was worked-up by pouring it* "=
into ice/water, extracting with ethyl acetate, separating out the organic layer and
washing the organic layer with brine and then drying it over Na;SO4.
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Examplc 4K
L[Advméthxddnu&alpmmmmezkyﬂmymmm&mmmz _
6-methoxysaccharin
(CH3CH2)CH3)CH 5 Q
oo
CHgO A\ .
o) o]

Following a procedure similar to that described in Example 4A,
there was prepared 0.267 g (58%) of the title compound, m.p. 160-185°C, from
2-chloromethyl-4-sec-butyl-6-methoxysaccharin (0.318 g, 1.0 nimol), 2-hydroxy-
pyrido [1,2-a]pyrimidine-4-one (0.18 g, 1.11 mmol), cesium carbonate (0.18 g,
0.56 mmol), methanol (5 ml), and DMF. The reaction mixture was worked up by
pouring it into saturated ammonium chloride, extracting with ethyl acetate,
concentrating the organic layer in vacuo and purifying the residue by. column
chromatography on silica eluting with 50% ethyl acetate/hexane, followed by 5%
methanol/ethyl acetate. :




5 Exanpl e 16 (a)

4-1 sopropyl saccharin , [err]

Foll owi ng a procedure simlar to that described in Exanple 6 I S

contenplated that the title conpound can be prepared from 3-fh} o005 PEC 1%9¢

[1, 2-a] pyrimdine-2,4-di one (2 equival ent §%,_ nmet hyl t ri azabi cyclodecene 15

(2 equival ents), DVF and 2-chl oromet hyl - 4=T sopr opyl - 6- hydr oxjysaccharin.

(b) '

2-[3-chl oro- 4- oxo4H- pyri do—yhitwbe h’{% = D i 5t b D grihikiney et hy =2

-i sopropyl - 6-[1-{5-di metl% ufca%d%g‘{-ne Ongﬁpﬁy%ﬁﬂgﬁo;l( saccharin
2.4-dione hydrochloride (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-

2-[3-chl or o- 4- oxo-4H pyrido[ 1, 2-a] pyri m di n-2-yl ] oxynet hyl - 6- hggpmME.m SHEET

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 di-
chloromethane extract was dried over sodium sulfate and stripped of volatiles,
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 mineral oil, 0.19 g) instead of -potassium t-butoxide and purified by column
chromatography on silica gel with dichloromethane-methanol (95:5) as eluant
affording the title compound (500 mg, 23% yield), part of which was
recrystallized from ethanol (m.r. 177-180°C.). '

L)

Example 6
6-methoxysaccharin
CH(CH); o ch
N-CH-O c
Pand) . H
CHO N
© 0 ¢y o

2-Chloromethyl-4-isopropyl-6-methoxysaccharin (0.34 g) was
added with stirring at room temperature to a solution of 2-hydroxy-3,5,6-tri-
methyl-1,4-quinone (0.182 g) and methyltriazabicyclodecene (Q.IS 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 ethanol affording
the title compound (60 mg, 12.7% yield, m.r. 164-166°C.)

Y R TR
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Example 7
2:(5-acetyl-4.7-dihydro-4 7-dioxobenzofuran-6-yl)oxymethyl-4-isopropyl-
6-methoxysaccharin

CH(CH),

e

°cr§co

2-Chloromethyl-4—isopropyl-6-methoxysaccharin (0.5 g) was
added with stirring at room temperature to a solution of 4,7-dimethoxy-5-acetyl-
6-hydroxybenzofuran (0.39 g) and methyltriazabicyclodecene (0.28 g) in aceto-
nitrile (20 ml). The mixture was stirred overnight at room temperature. Since thin
layer chromatography showed unreacted 4,7-dimethoxy-5-acetyl-6-hydroxy-
.benzofuran, more 2-chloromethyl-4-isopropyl-6-methoxysaccharin and a drop of
base were added, stirring was continued for a total of 24 hours, and the reaction
mixture was poured into ice-water containing hydrochloric acid. The resulting
gol&e'n solid was partially purified using dichloromethane as eluant. The reaction
was repeated 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 2-(4.7-dimethoxy-
S-acetylbenzofuran-6-yl)oxymethyl-4-isopropyi-6-methoxysaccharin
(0.4 g, 24% yield).

A solution of triceric tetraammonium hexamtrate (0 98 g) in water
(3 ml) was added dropwise to a solution of 2-(4,7-dimethoxy-5-acetylbenzofuran-
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 chromatograﬁhy on
silica gel with dichloromethane-ether (95:5) as eluant and crystallization with

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



-51- It is contenplated that the titl g BPAMEMENT

prepared by treating a solution of REPL Nt §HI§E€T
2-[ 3-chl or 0- 4- oxo4H pyri do[ 1, 2-a] pyri m di n-2-yl] - .
oxymet hyl - 6- hydr oxy- 4-i sopropyl -saccharin in DVF with tripHeryl @BoRH0i1596

5-di et hyl am nonet hyl - 2- hydr oxynet hyl f uran and di et hyl azodijcgr boxyl ate. 5
Exanple 17 - 40 -

2-[4-ox0-6,7,8,9-tetrahydro-4H pyrido[ 1, 2-a] pyrimdin-2-yl Jlaxnethyl-4-i so-

propyl - 6- net hox saccharin [err]
2-(3-chloro-6-methyl-2-0x0-2H-pyran-4-yl)oxymethyl-4-isopropyl-
6-methoxysaccharin,
CH(CH3)
©:< R0
CH30

A mixture of 3-chloro-4-hydroxy-6-methyl-2H-pyran-2-one .
(0.493 g, 3.07mmol), DMF and K3CO3 (0.467 g, 3.38mmol) was stirred at room
temperature under N for 0.5 hours then 2-chloromethyl-4-isopropyl-6-methoxy-
-saccharin (0.978 g, 3.22mmol) was added in one portion. The mixture was stirred
at room temperature for 3 hours, and then at 75°C for 3 hours. The mixture was
poured into water, extracted with ethyl acetate and the organic layer was washed
with brine and dried. The solvent was removed in yacuo and the residue was
purified by column chromatography on silica eluting with 30% ethyl acetate/hexane
to afford 0.25 g (18.1%) of the title compound m.p. 182.5-183.5°C after
recrystallization from ether/hexane.

Examples 9A-9J
| The compounds identified in Table III below were prepared by the
following general procedure:

A mixture of the appropriate compound of Formula IlI (H-O-Z),.
about 1.0-1.5 equivalents of an appropriate base and an appropriate solvent was
stirred at room temperature for about 0-60 minutes and then about 1.0-1.2
equivalents of an appropriate 2-chloromethyl-4-isopropyl-6-Rz-saccharin was
added. The mixture was stirred at about room temperature to about 90°C for about
1-48 hours and was worked up as follows:



A m xture of the conpound of Exanple 4C (0.3 g, 0.708 mmol)

acetate (14 m) and 10% pal | adi um on carbon (0.3 g) was hydfo rjrépglhe%n SQEET
Parr hydr.ogenator at 50 psi for 7 hours. The reaction m xtufejwas filtered
through 15 celite, the filtrate was concentrated in vacuo, [ apd Q5 egrep9gue

was purified by col um chromat ography on silica eluting pMmth 50% et hyl
acet at e/ hexane to 70% et hyl acet at edhexane to afford 0Of 16 _
the title conmpound, mp. 183.5-185.5[err]C after recrygtallization

from et hyl acetate/ hexane. 20 . Exanple 18 )
2- [ 3- chl or o- 4-Muthed! H- thy réadudnl mixtaferwas paugéchiatodice/ WREL IndWas HUSE char i n
Lerr] () extracted with a suitable solvent (e.g. ethyl acetate, chloroform or methylene
- chloride) and the organic layer was separated, dried over Na;SO4, {iltered and
. concentrated, and the residue thus obtained was purified as shown in Table III; or
5 (b) the product precipitated from the ice/water and was collected by filtration and
was purified as shown in Table III; or
Method 2: the solvent was removed in yacuo and the residue was purified as
shown in Table III. '



To a m xture of 2-hydroxy-3-chloropyrido[1l, 2-a]pyrimdine-4
g). and nethyltriazabicycl odecene (0.24 m) in DM (15 nml)

atford 0.371 g
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Exanpl e 19(b) =~
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2-[ 3-chl or o- 2- oxo- 2H pyri do[ 1, 2- a] pyri

and

2-[ 3-chl or o- 4- oxo- 4H pyri do[ 1, 2-a] pyrinm_ dine-2

sacchari n,
saccharin,

Z

)y

[err]
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To a m xture of 2-hydroxy- 3-chl or opyridoefi;2=al pyrmdine-4-
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2- chl oronet hyl - 4- sec- butyl saccharin (0. tion rfi §ture was
stirred for 8 hours, poured into iﬂ‘ﬂlﬂ%gmnmb eci pit'teoﬁld)m 1996
formed was col |l ected by filtrati om! i si due purified by
col um chromat ography on silica eluting with hexane/ efhyl acetate
(211) to ethyl acetatje/hexane (1/1) to afford 0.284 ¢ ~£24 _of the

R/
vanetd)

S(

title conpound ofy Exanpl e _19a, mp. 211-212[err]C after

recrystal lizatiof Br® yl acetate; and 0.027 g of the t 1§sﬁaﬁ’b&5‘ﬁc?%*§
Exanpl e 19b, mp"'é 2®1Eerr] C (dec.B after recr@stallization REBACE
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As stated above the conpounds of Formula | inhibit the enzymat
activity of proteolytic enzymes andare useful” in the treatnen
degenerative
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treatment of enphysema, 5 r

i and are useful i
Itis, pancreatiti §
fibrosis, chronic bronchitis, spiratory distresy
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al pha-1-antitrypsin deficiency. This utility was denonstrated by an
invitro test df inhibition of conpounds of Formula I againsi human
| eukocyte ® g | el,astase. 10 o Measur engnt of t @ T ILLT TN
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observed rate of inactivation (k[err]) was obtained by the e
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=1n 2/[err] wherein t[err] is the tine required for tHh

activity to decrease by 50% The val ue of k[err] was tHhen obtal ned by
the equation k[err] = k[err]/[I] wherein [I] is the corc ntg

the inhibitor. The value of k[err] was wlarly det erm ned, ?ersr?* 2‘5
was then obtained by the equation K[err] = k[err]/k[err].

The results shown in Table 1V were obtained for conpounds of For mul a
| of the exa - 54- '

I nhi bition of Human Leukocyte El astase

GH(CHg3)» )L i

. N—CH;—0— )\/ :

/ —O0— N S NH
o~

CHzO N
o

A mixture of the compound of Example 4H (0.359 g, 0.834mmol),
ethyl acetate (35 ml), and palladium on carbon was hydrogenated at 50 psi on a
Parr hydrogenator for 1 3/4 hours. Additional palladium on carbon (0.16 g) was
added and the reaction was continued for an additional 2 hours. The catalyst was
10  removed by filtration and the filtrate was concentrated in yacuo. The crude product
was purified by column chromatography on silica eluting with EtOAc/MeOH/-
triethylamine (88.5/7.5/4) to afford 0.132 g (36.5%) of the desired product as the
free base which was dissolved in ethanol, and treated with citric acid in ethanol to

afford 0.142 g of the product as the citric acid salt, m.p. 198-200°C:

15
Example 11 :
2-[3-(ethoxycarbonyl)-4-oxo-4H-pyrimido[1,2-a] pyrimidin-2-yl]oxymethyl-
L 1-6-metl hari _
CH(CH3)o EtO(0)C.
N—cHeo O
CHgO s
0 0

Ethyl 5-oxo-2-(pyrimidinyl-2-yl)-2,5-dihydro isoxaxole-
4-carboxylate (0.70 g, 3.0mmol) was added to a mixture of potassium t-butoxide

(0.37 g, 3.3mmol) in THF (20 ml) and the mixture was stirred at 40°C

under

3>  nitrogen for 0.5 hours. The solvent was removed in vacuo, and the residue was




Conmpound
0.4

1C c0.7
1E

0.22

1H

0.25

1K

0. 09

1IN

0.016 20

of Exanpl e Klerr]*(n 5
mp Lerr]*(nM o REBLACEMENT SHEET
1D 0. 25

0.035 10 IF05)D

1G 0.405 EC 9%
0.027 -47- 11

1J 0 5 15
0.013

10

15

20

dried under high ypcuum. The residue was mixed with DMF (20 (ml.g)gmd treated
with 2-chloromethyi—|§-1$opr9py@ %zmethotysacchann (0.91 g, 3. OilrQlol) in DMF
(5 ml). The mixture was stirred at room temperature for approxxmately 3 days
poured into ice/water and extracted with ethyl acetate. The organic layer was
separated, dried over Na3SO4 and concentrated in yacuo. The residue was

purified by column chromatography on silica eluting with 5% MeOH/EtOAc to
afford 0.18 g (12%) of the title compound, m.p. 189-191°C after recrystallization
from toluene/hexane.

HO(CH )20

GH(CH3)o ° o
/ N
o

o

A mixture of the product of Example 9G (1.35 g) in ethyl acetate
(200 mi)/methanol (5 ml) and 10% palladium on carbon (0.5 g) was hydrogenated
at 50 psi on a Parr hydrogenator for 3 hours. Additional palladium on carbon
(0.5 g) was added and the mixture was hydrogenated for 8-9 hours. The mixture
was filtered, the filtrate was concentrated in yacuo, and the residue was purified by
column chromatography on silica eluting with ethyl acetate to afford 0.89 g of the
title compound as a white foam. |



1Q

0. 038
3A

0. 27
4B
0.078
0. 093

17

10

j

0. 06 1R

2 0.5
0.43 5 | 3B

4A 0.025
0.9 .43 4c

(CH3)aNCH2C{O)O(CH2), O

To a solution of the compound of Exampie 12 (0.8 g, 1.72mmol)

in CHaClz (25 ml) containing 1,3-dicyclobexylcarbodiimide (1.06 g, 5.14mmol)

was added dimethyl glycine (0.19 g; 1.9mmol), followed by 4-dimethylamino-
pyridine (O.21 g, 1.72mmol). . The mixture was stirred at room temperature for

2 hours, the solvent was removed in vacuo, and the residue was purified by
column chromatography on silica eluting with 10% methanol/ethyl acetate to afford
0.64 g (68%) of the title_compound as a white foam. :

'Example 14
6-[2-hydroxyethoxy]saccharin
CH(CH3)2 i
/ ’ :
HO(CH2) .0 o *

To a suspension of the compound of Example 9H (0.76 g) in
methanol (30 mi), was added THF, followed by 2N HCI (20-30 ml). The mixture
was stirred for 4-5 hours, additional 2N HCI was added and the mixture was
stirred overnight. The solvent was removed in yacno, the residue was diluted with
THF and treated with concentrated HCI (2 ml). After stirring for 5-6 hours, the

REPLAGEMENT SHEET
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of representative conpounds of the invention was al sofd

the foll owi ng procedure: The test conpgupd (inhibrtor
is dissolved in DMSOin a vial to produce an inhibito twpghd%on
whi ch has a concentration in the range of 5 200- 1000[ err] The i nhibitor
stock solution is diluted (1:4, 1:16 and4%-64) into aps T

(vials 1. 2 and 3 respectively) containing 2.4 m buffer solution (50
mM N-[ 2- hydr oxyet hyl ] pi perazi ne-N -[ 2-et hanesul foni ¢ aci d] / NaOH, 500~
mM NaCl, pH 7.®lnt was eemovesd e gesidiearnseeatragted with ethybacefateol une in
each vial s 3rig 6§1gamz Qxy[ne{vﬁg washed vaﬁnfMtLr %ﬁn[b?irné]aﬁd Wdﬂéﬂ [ Phe lcllvé?xi

i nhi bitor from assay g%ég | aced first four wells of a
96-wel | micr otY"?%‘i““ﬁl" eﬁ%ﬁ‘quel‘gasrﬂi'&g‘ed Y°°l“EﬂS‘ chgpragiography on ¢ ot a

volume with t thhlﬁtiugmuoso'h eftiyVadedtéhdnahé &) affopt 043 @ of thdieitle compoundhi bi t or

from assay P al s $Sprocessed in a simlar manner and placed in
wells 5-12 resﬁ@étﬁ@%q%ﬁ?% g?ford a total of 12 different inhibitor

concentrations. Four wells (wells 13-16) containing 90 [err]l| of the
25% DVsO bu”%}fﬁ#ﬂ:&.‘.ﬂ@t 15 no inhibitor are also run sinultaneously
with the inhibrtead wellTs_as a control. 150 [err]| substrate solution
(prepared by the additi ofoligwinge prasedyre sigtilar frothp ibed in Example 9D, but
substituting an appropriate compound of the Formula III (H-O-Z), it is
10  contemplated that the following compounds can be prepared:

Z
S/ e
CH3O ™.
o// 0
Example - Z
15
15A
20 15B
Ci N , A
NP

CO,CHg.




| eukocyte el astase (HLE) substrate MeOSuc- Al a- Al a-Pro-Val -pNA (18.7 nMin
DVBO to 19.5 m buffer solution) was then added sinultang¢o =0k C
OREPACEERT SHERT

of the 16 wells and the solution in each well was t

20 The 96-well mcrotiter plate was plage¢l into a

M cropl at e Reader #89815A spectrophot oneter and 110f[ ¢r Q9 DEC 1996
enzyne sol ution (prepared as followd-a mxture of PO}jm of buffer
solution and 20 ng of bovi ne serum al buren is gently vortexed 1Tn a
scintillation yial) and 5[err]l HLE stock solution (1 ng/t dissol ved
I n deioni zed \Agl"é?éei s added si nul taneously tzg each of the 16 wells. 25
Each of the so ' ' , ' '

ti me- dependent absorbance data is collected an absor bance of 410
mMuntil the assay is conmplete. It should be fjoted that although this

o performthe

assay nethod can be done manual ly, it is pref
¢l yst em Robot. 30

assay robotically using a Hew ett Packard
A plot of the absorbance versus tinme data thus o

progress curves the final slope of which is equ al steady-state

velocities (Merr]). Using the program ENZFI R (El sevier software),
t he progress curves for the four control assa I&(H%:O) are fit by
| i near regr;_ssionto yield the enzyne reactio e3 ity values in the

absences of”inhibitor (V[err]) which are averaged to

10

Following a procedure similar to that described in Example 6 it is
" contemplated that the title compound can be prepared from 3-chloro-pyrido- .
" [1,2-a]pyrimidine-2,4-dione (2 equivalents), methyltriazabicyclodecene
15 (2 equivalents), DMF and 2-chloromethyl-4-isopropyl-6-hydroxysaccharin.
(b) 2-[3- o 9. TP . i

H(CH3) _ o)
ci

o N
| CHz0 7\
(Cﬂa)zN/@__ - °

It is contemplated that the title compéund can be prepared by
treating a solution of 2-[3-chloro-4-oxo-4H-pyrido{1,2-a]pyrimidin-2-yl]-




- 56- produce a single fixed value. The inhibition

constat

K[err](nM is then obtained from a plot of EPLACEM ENT SHEET
[err] ver sus Vlerr]/V]err] whi ch affords ajl{near plot
wher ei n: sl ope =K err] S

the concentration of the substrate and Kmsis the M chaeli
The followi ng Table sumari zes the results obtained from
of representative conmpounds of the invention utilizing th

o onst Qgé b?b

s latter method .

5
[

It is contemplated that the title compound can be prepared by~

treating a solution of 2-[3-chloro-4-oxo-4H-pyridof 1 ,2-a]pyrimidin-2-yl]-
oxymethyl-6-hydroxy-4-isopropyl-saccharin in DMF with triphenylphosphine,
5-dimethylaminomethyl-2-hydroxymethylfuran and diethylazodicarboxylate.

Example 17

CHO P ay N
10 . o) (o]

A mixture of the compound of Example 4C (0.3 g, 0.708 mmol),
ethyl acetate (_14 ml) and 10% palladium on carbon (0.3 g) was hydrogenated on a
Parr hydrogenator at SO psi for 7 hours. The reaction mixture was filtered through
IS celite, the filtrate was concentrated in_vacuo, and the residue was purified by
column chromatography on silica eluting with 50% ethyl! acetate/hexane to
70% ethyl acetate/hexane to afford 0.165 g (54%) of the title compound,
m.p. 183.5-185.5°C after recrystallization from ethyl acetate/hexane.

0 Example I8
- o _
O cl
l NT XY
NN

/ 00— .N/- -

N

0 (0]

; To a mixture of 2-hydroxy-3-chloropyridof1,2-a]pyrimidine-4-one
(0.324 g). and methyltriazabicyclodecene (0.24 ml) in DMF (15 ml) was added



Table V : I nhi bition of Human Leukocyt I Eﬁ?__
Conpound of Exanpl e Klerr] (nM REPLACEMENT ET
1S 0.22 I'T

0. 083 1U 05 DEC

0.078 20 ' 1V : 5 ' 9%

0. 033 1w e 4F

0.08 4G

8- 326 25 2-bromomethylsacchai4#'(0 414 g). The mixture was stirred overnight, poured

0. 19 into water and the prggpxtate which formed was collected by filtration and

0.120 recrystallized from DMKto afford 0.371 g (65%) of the title compound. 2.5

8 0. 025 9A

0. 044 30 . 9B

0.12 5 Example 19a) 9C

0. 058

10  saccharin,
(CH3CHgo)(CH3)CH
/N/\O-—Z
OA\O
8]
Ci
N7 Ry |
Z= | N/ / (Exampl_e 19(a)) - Z= (Example 19(b))

To a mixture of 2-hydroxy-3-chloropyrido{1,2-a]pyrmidine-4-one-
(6.29 g), and melhyltrihzabicyclodecene (0.22 ml) in DMF (12 ml) was added
2-chloromethyl-4-sec-butylsaccharin (0.39 g) The reaction xmxture was stirred
for 8 hours, poured into water and the precipitate which formed was collected by
filtration. The solid residue was purified by column chromatography on silica
eluting with hexane/ethyl acetate (2/1) to ethyl acetate/hexane (1/1) to afford
0.284 g (46.7%) of the title compound of Example 19a, m.p. 211-212°C after
recrystallization from cthyl acetate; and 0.027 g of the title compound of
Example 19b, m:p. 268-271°C (dec.) after recrystallization from CH2Cly.



9D 0. 081 " REPLACEMENT SHEEE
0. 035 oF

0.138 - b7

Tabl e V (continued) , Inhibition o —|ur?asnogguwéyt
El ast ase Conpound of Exaungte |

(nM 5 9G

0. 140 91

0. 210 As stated above the compounds of Formula I inhibit the enzymatic

activity of proteolytic enzymes and are useful in the treatment of degenerative
discases. More particularly they inhibit human leukocyte elastase and
chymotrypsin-like enzymes and are useful in the treatment of emphysema,

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 inhibition of 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

15 extent. K;*, which is defined as the rate of reactivation of the enzyme divided by

~ the rate of inactivation of the enzyme (kofi/Kon), Was therefore determined instead.
The values of Koff and kop were measured and K;* was then calculated.
_ " The value of kon Was determined by measuring the enzyme activity
.of an aliquot of the enzyme as a function of the time after addition of the test

20 compound (inhibitor). By plotfing the log of the enzyme activity against time an

observed rate of inactivation (kqps) Was obtained by the equation kyps = In 2/ty12

_ wherein tys; is the time required for the enzyme activity to decrease by 50%. The
value of ko, was then obtained by the equation kop = Kohs/[1] wherein [I] is the
concentration of the inhibitor. The value of kot was similarly determined, and Kj*

35 was then obtained by the equation K;* = kof/Kon-

The resuits shown in Table IV were obtained for compounds of
Formula I of the examples. - '




0. 021 REPLACEMENT SHEET |

9J
10 0.120
11 0.40 10 05
12 0. 130 DEC
13 .54.0.063 : ke
14 0. 095
17 0. 110
18 Tablefy 14.0 15
0.72

19a Y.
19b mm%mmmﬁgﬂgmﬁn The
proteol ytic enzyne inhibiting anount of the conpound 0 Formula | can

be estimated fromthe |ts, of .the test for human | eukocyte el astase 20
inhibition gand can addi ied for a particya tient
e route of

dependi ng t he physi tal condition of the patient,
adm ni stration, the durati ofy of treatnment and the oi“ésponse of the
Formg=xa | can thus only

patient. An effective dose of the conmpound of
be determined by the clinici@n after consideration of @I.{) pertinent
criteria and exercise of bgg§ judgnent on behal f of the patient 25
A conpound of Fornula | can_be prepared for pharnmaceut D&l use by
incorporating it in a phar fceut i cal conposition for 06%5 parenteral or
aerosol 10 1F T
G 0.22
IH . 0.05
' 0.027
11 ' .
1 0.25
- 0.85
15 1K
IL - 0.013
M 0.09
IN 0.18
0.052
10 - - _
30 1P : : 0.016
16 ' 0.041
12 0.06
) ' 0.038
3A- 0.5
5 3B 0.43
: " 0.27
4B " 0.025 .
ac _ 0.9
D 0.078 -
) : 4E 0.066
5 0.093
6 0.23
0.92

7 .
17
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i nhal ati on admini stration, which can be in solid or liqui BB%‘@(‘@@MEHHSHEET
I ncl udi ng tabl ets, capsul es, solutions, suspensionsja

whi ch can i ncl ude one or nore suitable adjuvants. S¢l |d
nlare F#Eeqjg?wed

in the formof tablets or capsules for oral admnistrati
For this purpose the adjuvant can be for.s5. exanpl e on
cal ci um carbonate, starch, |lactose, talc, magnesium
acacia. The conpositions are prepared by conventi onal
t echni ques. The hurfthrAleldRocyte elastase inhibitbry dctivingnoD rupeesbatutivey t he

structural for H&L&iunds of the invention was also demonstrated by the following procedure:
The test compound (inhibitor) is dissolved in DMSO in a vial to
produce an inhibitor stock solution which has a concentration in the range of
5 200-1000uM. The inhibitor stock solution is diluted (1:4, 1:16 and 1:64) into

assay vials (vials 1, 2 and 3 respectively) containing 2.4 ml buffer solution
(50 mM N-[2-hydroxyethyl] piperazine-N'-[2-ethanesulfonic acid}/NaOH,
500 mM NaCl, pH 7.8 at 25°C) and DMSO is added so that the total volume in
cach vial is 3.2 ml. 70 ul, 50 zd 35 pl and 25 ul of inhibitor from assay vial 1 is

10  placed into the first four wells of a 96-well microtiter plate and each well is made
up to 90 ul total volume with the addition of a 25% DMSO/buffer solution. The
inhibitor from assay vials 2 and 3 is précessed in a similar manner and placed in

- wells 5-12 respectively to afford a total of 12 different inhibitor concentrations.
" Four wells (wells 13-16) containing 90 pl of the 25% DMSO/buffer solution but

15  no inhibitor are also run simultaneously with the inhibited wells as a control.
150 ul substrate solution (prepared by the addition of 500 ul of the human
leukocyte elastase (HLE) substrate MeOSuc-Ala-Ala-Pro-Val-pNA (18.7 mM in
DMSQ) to 19.5 ml buffer solution) was then added simultaneously into each of the
16 wells and the solution in each well was thoroughly mixed.

20 The 96-well microtiter plate was placed into a Microplate Reader

' #89815A spectrophotometer and 110 ul of the enzyr'n'e solution (prepared as

follows: a mixture of 20 ml of buffer solution and 20 mg of bovine serum albumen
is gently vortexed in a scintillation vial) and 5 sl HLE stock solution (1 mg/mi
dissolved in deionized water) is added simultaneously to each of the 16 wells.

25  Each of the solutions in the wells is throughly mixed and then the time-dependent
absorbance data is collected at an absorbance of 410 mM until the assay is
complete. It should be noted that although this assay method can be done
manually, it is preferred to perform the assay robotically using a Hewlett Packard
MicroAssay System Robot. - '

30 " A plot of the absorbance versus time data thus obtained affords
progress curves the final slope of which is equal to the final steady-state velocities
(VE). Using the program ENZFITTER (Elsevier software), the progress curves
for the four control assays ([1]=0) are fit by linear regression to yield the enzyme
reaction velocity values in the absences of inhibitor (V) which are averaged to

stearate and gum



[err] wher ei n Rlerr] is hydrogen, H&T

| ower - al kyl, perfluoro-I|ower-al kyl, perchloro-Iower- al kOEPLACEMENT SHEET

| ower - al kenyl , | ower-al kynyl, cyano, am no, |ower-alkylam ng, {di-Iower=

al kyl am no, | ower-al koxy. benzyl oxy, | ower-al koxycarbonyl o JhWbE&a‘?}

Rlerr] is fromone to three substituents atsganyor all of the b-, 6- "dn 4

posi tions and is selected from t he group consisting of
B=N-(CH err])pC(O X(CH err %

-O-(CH err])p- (92 '%’é%ﬂlr‘eﬁmqls I&dr‘]aluerl‘ﬂeZnﬁ:Biti%ﬂ)ébt\stax@R‘}’(nM) is EP‘"“ b,m,,ed from

R- oxyl ower - al koxyplehefr ein p and p' are integers from1l ]

| ower - al kyl, 15 phenyl or phenyl -1 ower-al kyl, phenyl can have from one to

three substituents selegred fr he consi sting of |ower-alkyl,

B=N-car bonyl § B=N, |ower- 1-Vg/V, R Vovp °°

which affords a linear plot wherein:

slope =K; (‘1 +[S] )

and (S] is the concentration of the substrate and K is the Michaelis constant.
10 The following Table summarizes the results obtained from the
testing of representative compounds of the invention utilizing this latter method.

' Table V -
i5
Com.mund_QLExampk‘ . i (nM)
. K;

1s . | 0.22
1T ©0.083
1U 0.078
20 v ' 0.033
: 1w - 0.034
4F _ 0.08
4G : 0.20
i | 4H 0.066
25 4 : 0.19
aJ o 10.120
4K - : 2.5
8 | 0.025
_ 9A ©0:044
30 - 9B 0.12
9C 0.058
9D _ 0.081
9E 0.035

9F - 0.138



al koxy, B=N-1ower-al koxy and hal o and B=N i s amino, | ower-al kBERUACEMENT SHEET
di -1 ower - al kyl am no, carboxy-| ower-al kyl am no, 1-pyrrolidinyl

1- pi peridinyl, 1-azetidinyl, 4-norpholinyl, 1-piperaz
4-1 ower - al kyl - 1- pi perazi nyl, 4-benzyl- 20 1- pi perazi nyl of
Rlerr] is hydrogen, |ower-alkyl or phenylsy. X i
nitro, halo, |ower-alkyl, perfluoro-I|ower-alkyl, perchloro-
-l ower-al kyl, phenyl, phenyl-I|ower-al kyl, phenyl carbonyl,

pyridyl -1 ower - al kyl , fornyl, TapieV-{(edrkiaoeyl , car boxy,
| ower - al koxycar bonyl , am nocarhonyl .. l.ower- 25 j:.d]alfsyl am nocar bonyl ,
di -1 ower - al kyl am nocar bonyl , - = ~asiase al kyl ,

B=N-| ower - al kanoyl , B=N-| ower - al koxycar bonyl , hydroxy, | ower-al koxy,

phenyl oxy, B=N-I Omeﬁn'ﬁb&wﬁéﬂlﬁk' al kyl t hiro, phenylthi o, .
| ower - al kyl sul fonyl, %eny sul fonyl or B=N-sul fonyl \/\héir“e(fnhd)'phenyl IS
unsubstituted or has from to three substituents sl-é4@ed fromthe

group consisting of |ower-ajgkyl, |ower- 0.210
9J _ 0.021
10 ' 0.120
11 : 0.40 .
10 12 ' ' 0.130
' 13 0.063
14 _ ' 0.095
17 . 0110
18 - : 14.0
15 19a : _ 0.72
| 19b T 4.7

" The proteolytic enzyme inhibiting amount of the compound of
Formula I can be estimated from the results of the test for human leukocyte elastase
20 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.
25 A compound of Formula I can be prepared for pharmaceutical use
by incorporating it in a pharmaceutical composition for oral, parenteral or a2erosol
" 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
‘0 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 coinpositions are prepared by conventional
pharmaceutical techniques.
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- 59- al koxy and halo and B=N is am no, |ower-alkylragimo—
di - | ower - al xy- | ower - al kyl ami no, 1-py rBEE’QﬁGEMENT SHEET

1- pi peridi nyly, “m mt ﬂ 4-nmor phol i nyl, 1-pi perazinyl,
4-1 ower - al kyl ﬂ “ ”M‘““l benzyl - 1- pi per azi nyl o} o %@gﬁawéyl

and 5 -¢&Y- 4 st hé rémaining atons of a nonocycl {c

subst Ituted or unsubstituted car b05§/c| I ¢ or heterogytte—ihg-sysikn
or a pharmaceutically acceptable acid addition salt thergof if the corrpoun
has a b%nctlonal group or a pharmaceutical | y accepraprebase
addition salt foif t he conpound has an acidic functional group.
10 2. A dondcomgovtcichavitigrthe souatiral formulaherein R2 is sel ected from
t he group consisting of B=N-(CHerr])[err]C(OQ CH err])[err]'-O and

R- oxy- | ower - al koxy.
precedi ng cl ai ns wherein
-(CH err])[err]-O, -CHR-O
-CCHerr]CHerr] N(R CH err] -
-CHR-N(R )-, -CRerr]-NR Ra+—45 - C( N—-CH-
-d(=0 -R)=(R")-, -UZ)=CR& o -UZ) =Y
-2 )=Z)-NR)-, -NZ")-Z & \N\=C(Z") - N(
C(Z"')-C(Z"')-S, NeQ(R")-N(R")- 8 -QR'™)=C(L
Z"' gr oupsst aken together with the carFommnukations t

R, 3- A conpound according to either of the
Y- iso(cHerr])Kerr]-2Q -c(=0) -,

Y

) -,

-N(L)- and wherein the
whi ch they are bonded

:
E

wherein

R; is hydrogen, halo, lower-alkyl, perfluoro-lower-alkyl, perchloro-lower-

alkyl; lower-alkenyl, lower-alkynyl, cyano, amino, lower-atkylamino, di-lower-
10  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 gmup consisting of
B=N-(CH2)pC(O)O(CH2)p'-O-, -O-(CH2)p-(5-((CH2)p'-B=N-2-furanyl), and
R-oxylower-alkoxy wherein p and p' are integers from 1 to 4, R is lower-alkyl,

15 phenyl or phenyl-lower-alkyl, phenyl can have from one 1o three substituents
~ selected from the group consisting of lower-alkyl, B=N-carbonyl, B=N, lower-
alkoxy, B=N-lower-alkoxy and halo and B=N is amino, lower-alkylamino,
di-lower-alkylamino, carboxy-lower-alkylamino, 1-pyrrolidinyl, 1-piperidiny!l,
1-azetidinyl, 4-morpholinyl, 1-piperazinyl, 4-lower-alkyl-1-piperazinyl, 4-benzyl-
20  1-piperazinyl or 1-imidazolyl;

Rj3 is hydrogen, lower-alkyl or phenyl;

X is hydrogen, nitro, halo, lower-alkyl, perﬂuoro-low_ver—alkyl, perchloro-
lower-alkyl, phenyl, phenyl-lower-alkyl, phenylcarbonyl, pyridyl-lower-alkyl,
formyl, lower-alkanoyl, carboxy, lower-alkoxycarbonyl, aminocarbonyl, lower-

25  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 pheny! is unsubstituted or has from one
to three substituents selected from the group consisting of lower-all‘cy_l‘_,.' lower-




benzo; the 20 R'' groups taken together with the carbon qr pgj :
atons to which they—are ponded are -(CHerr])[err]"'-, } REPEACENRRT SHEET
(CHerr])[err] N HI] , or thiazolo; the I groups taken
together with thglwml ﬁ““;len atons to which they are 05 DG 3996
are pyrido; ' §s fan " ntfegér from-3%-0 5; 25 R* is Hydrogen,

phenyl phenyl -1 ower - aIkyI or | ower-alkyl; qgis 1 or 2; g 1s 1 or

R'" is hydro en ano, CJerr]L', SOerr]L" or nit LS

hydr ogen, | owealkefy3nd h BB i mine jovgratiylamino, dl-leweq-slkmlywmy,

| ower - al koxy, édrb&%mauwiamﬁcnq -SYrrdlid ﬂupP@emlhyll 1-a28tidingll s 1,2, 3, or
4: nis 3,4, o

phenyl - | ower - afrt-@qrphohnyl 1 ?leesrﬁmﬁ g" o ’c‘)&ky r ’sP'I%L%rF]‘E‘PJ &VF"I“FQ kg‘Pe ag‘l??yp élr 03[)5
t aken t oget her omi4midaradylcaidon atons to which they. are bonded are
furano. t hes -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.
10 2. A compound according to claim 1 wherein R; is selected from the
group consisting of B=N-(CH2)pC(O)O(CHz)p'-O- and R-oxy-lower-alkoxy.
3. A compound according to either of the preceding claims wherein
-Y- is (CHa)p-. -C(=0)-, «(CH2)p-0-, -CHR-O-, -CR2-0-, -C[(CH2)p)-0O-,
-C[CH2CHoN(R)CH2CH3J-0-, -(CH2)-N(R")-, -CHR-N(R")-, -CR2-N(R")-,
15 -C(R"=C(R")-0O-, -C(R")=C(R")-N(R")-, -C(=0)-C(R")=C(R")-, -C(Z)=C(Z")-.
-C(Z2")=C(Z")-0-, -C(Z)=C(Z")-N(R")-, -N(Z")-C(Z")=N-, -N=C(Z")-N(Z")-,
C(Z™-C(Z"')-S-, N=C(R"")-N(R"")- or -C(R"")=C(L) -N(L)- and wherein the
Z™ groups taken together with the carbon atoms to which they are bonded are
benzo; the
20 R™ groups taken together with the carbon or nitrogen atoms to which they are
bonded are -(CHz)qn-, - (CH2)qN(R*) (CHp)q-, or thiazolo; the
L groups taken together with the carbon or nitrogen atoms to which they are
bonded are pyrido;
n' is an integer from 3 to0 5;
25 R"is hydrogen, phenyl phenyl-lower-alkyl, or lower-alkyl;
qislor2;q'islor2
R"" is hydrogen, cyano, COzL' SOzL" or nitro;
L' is hydrogen, lower-alkyl, or di-lower-alkylamino,
L" is hydroxy, léwer-alkoxy. di-lower-alkylamino or triflucromethyl;
" 30 misl,2,3,0or4;nis 3,4, orS,
R is the same or different lower-alkyl, phenyl or phenyl-lower-alkyl,
R'isHorR,R"is HorR or the
R" groups taken together with the carbon atoms to which they are bonded are
furano, the ' .



- 60- Z' groups taken together with the carbon atons

rRERAACEMEN T2 SHEET

gnmatoms—tvo

S BEE B

are bonded ano, pyrido, pyrimdino or

t he Z" her with the carbon or nitr
whi ch t hey aﬁmu ““ﬂ “u(ﬂ pyrido, pyrimdino or pyri

phenyl, benzo,=turamo, "5 s py r|do pyrim di no or pyridazino

one to three substituents sel ected . ghr.-omthe group cgnsstdnag-.of

| ower - al kyl , B=N-carbonyl, B=N, |ower-al koxy, B=N- | vver-al koxy and
hal o. 4. A corrpound according to claim3 wherermm—ts—%

i s hydrogen; group§ tal&nlogemer mdthdhe &irbon &ohuﬁdds wgbﬁ theyyaRe@Bonded[ags r ] L' or
SJerr]L"; L' |s I L" al kyl am no.

5. A conpound %@5%’ % éyomn'e 'b%“t??fé‘d%? AR V@écl ai ns wherein
~Rerr] is | oneg™ g:lokgd tal».ﬁ tggq:qxen with the carbon or mtrogen atoms to whxch they are

g;}ekg},\elr ;)3/135}/13 omriﬁ'ﬁa{"qu%ngw%ki e%l{e]n#' | s “hydr ogen,
hal o, 5 pyn do, pynnudmo or pyndazmo can have from one to three subsmuents selected

from the group consisting of lower-alkyl, B—N—carbonyl B=N, lower—alkoxy,
B=N-lower-alkoxy and halo.
_ 4. A compound according to claim 3 wherein n' is 4; R* is hydrogen;
q is 1; q' is 2; R"" is hydrogen, cyano, CO5L' or SO,L"; L' is lower-alkyl and
10  L" is di-lower-alkylamino. )
5. A compound according to any one of the preceding claims wherein
R} is lower-alkyl; R is di-lower-alkylamino-(CH2)pC(O)O(CH2)p'-O or
phenyl-lower-alkyloxy-lower-alkoxy; R3 is hydrogen; and X is hydrogen, halo,
lower-alkyl, phenyl, phenyl-lower-alkyl, phenylcarbonyl, B=N, B=N-lower-
15  alkyl, phenyloxy, or lower-alkoxycarbonyl.
6. A compound according to claim 5 wherein R; is isopropyl;
R3 is 6- dimethylamino-CH2C(O)O(CH2)2-O- or 6- benzyloxyethoxy; and
X is hydrogen. _
7. A compound according to claim 6 having the structural formula:

20
CH(CH3) o
_ /N-cnz-o-z
Rz 0P,
whemin R3 is dimethylamino-CH2C(O)O(CH2)2-O- or benzyloxyethoxy and
Z has one of the following structural formulae:
25 '




| ower - al kyl, phenyl, phenyl -1l ower-al kyl, phenyl carbonyl, B:
al kyl, phenyl oxy, or | ower-al koxmar bonyl . AREB%er SHEE

according to clai i's isopropyl; R[e rif is 6- -
di et hyl am no- CH[‘HI‘ Il ﬁml ]J!l[) [err]-O or 6- benzyl oxyet hoxys g 1996
X is hydrogen. corrpound according to claifmi6 havi ng t he

structural forrrula 20 ferr
wherein R err] is dinethylam no- CI—I[err]C(O)O(CI—I[err])[err] or

benzyl oxyet hoxy and Z has one of the follow ng structural fornulae:
25 8. A pharmacdudial ]composmon for treatment of degenerative disease

which comprises a proteolytic enzyme inhibiting concentration of a compound of
Formula [ according to any one of claims 1-7 in a pharmaceutically acceptable
carrier.
5 9. The use of a compound according to an.y one of claims 1-7 for the
preparation of 2 medicament for treating a patient having a degenerative disease.
10. The use of a composition according to claim 8 for the preparation of a
medicament for treating a patient having a degenerative disease.
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degenerati ve di sease whi ch coripri ses a prot eol ytic enzy rFEr?& %EMEWQSHEET
concentration of a conpound of Formula | according to any Jone of

claims 1-7 in a pharmaceutically acceptable carrier. 5 05 DEE 1994

The use of a conpound according to any one of clains 1-7 for jtHe

preparation of a medicanent for treating @ patient having a degemerative

di sease. 10. The use of a conposition accordinglto claim8 for
the preparation og g:u EI]EE%& ﬁgrren't for treati.ng a gatient havi ng a
degenerative dise - :

ABSTRACT

5 Compounds having the structural formula

Formula I,
- which inhibit the enzymatic activity of proteolytic enzymes, and processes for -
10  preparation thereof, method of use thereof in treatment of degeneranve diseases
and pharmaceutical compositions thereof are described.
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