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SACCHARIN DERIVATIVES USEFUL~ PROTFDLYTIC ENZYME INHIBITORS AND 
PREPARATION THEREOF 

·· .... 

The inhibition of proteolytic enzymes by nontoxic 

reagents is useful in the treatment of degenerative disorders, 

such as emphysema, rheumatoid arthritis and pancreatitis, in 

which proteolysis is a substantive element. 

Protease inhibitors are widely utilized in bio-

20 medical research. Serine proteases are the most widely dis-

tributed class of proteolytic enzymes. Some serine proteases 

are characterized as chymotrypsin-like or elastase-like .based 

upon their substrate specificity. 

Chymotrypsin and chymotrypsin-like enzymes normally 

25 cleave peptide bonds in proteins at a site at which the amino· 
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acid residue on the carbonyl side is typically Trp, Tyr, Phe, 

Met, Leu or another amino acid residue which contains aromatic 

or large alkyl side chains. 

Elastase and elastase-like enzymes normally cleave 

5 peptide bonds at a site at which the amino acid resi4ue on the 

carbonyl side of .the bond is typically Ala, Val, Ser, Leu or 

other similar, smaller amino acids. 

Both chymotrypsin-like and elastase-like enzymes 

are found in leukocytes, mast cells and pancreatic juice ~n 

10 higher· organisms, and are secreted by many types of bacteria, 

yeast and parasites. 

Several classes of compounds are known to be serine 

protease inhibitors. For example Powers u.s. Patent 4,659,855 

discloses arylsulfonyl fluoride derivatives useful as 

15 elas.tase inhibitors. Doherty et al. o.s. Patents 4,547,371 

and 4,623,645 disclose cepbalosporin sulfones and sulfoxides, 

respectively, which are stated to be potent elastase 

inhibitors useful in the treatment of inflammatory conditions, 

especially arthritis and emphysema. 

20 Teshima et al., J. Biol. Chem., £21(9), 5085-5091 

(1982) report the results of studies on serine proteases 

(human leukocyte elastase, porcine pancreatic elastase, 

cathepsin G and bovine c:hymotrypsin Aa) with 4-nitrophenyl­

esters and thioesters of N-trifluoroacetylanthranilates, 2-

25 substituted-4H-3,l-benzoxazin-4-ones, 2-substituted-4-quina­

zolinones and 2-substituted-4-chloroquinazolines. 

l\ 
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Cha, Biochem. Pharmacol., .a!r 2177~2185 (1975) dis­

cusses kinetic approaches to the study of the binding of 
I . 

inhibitors to macromolecules, such as enzymes, and methods for 

determina~ion of such parameters as the inhibition Qonstants, 

5 reaction rates and bound and unbound enzyme concentr..ations .• 

Certain 2-substituted saccharin derivatives are 

known to have protease-type enzyme inhibitory activity. For 

exaJ'.llPle Mulvey u.s. Patent 4,195,023 discloses R1-2-R2co-1,2-

benzisothi"azol-3-ones, where R1 is halogen, alkoxy, alkyl-

10 amino, dialkylamino, alkoxycarbonyl, amino, nitro or hydrogen 

in the benzenoid ring ·thereof and ~ is hydrogen, alkyl, 

alkenyl, alkynyl, cycloalkyl, halophenyl, heteroaryl·or sub­

stituted heteroaryl, and Ri-2-A-CO-saccharins,: where ·R1 has 

the same meanings as .the benzenoid ring substituents in the 

15 i,2-benzisothiazol-3-ones and A is alkyl, alkenyl, alkynyl, 

cycloalkyl, 

heteroaryl. 

f luorophenyl, heteroaryl or substituted-

The compounds are said to have elastase 
-· inhibi tOry activity and to be use.ful in the treatment of -. 

20 

25 

emphysema. 

Jones et al., o.s. Patent 4,276,298 discloses 2-R­

l,2-benzisothiazolinone-l,l-dioxides, where R is phenyl sub­

stituted by fluoro, dinitro, trifluoromethyl, cyano, alkoxy­

carbonyl, alkylcarbonyl, carboxyl, carbamoyl, alkylacylamino, 

alkylsulfonyl, N,N-dialkylsulfamoyl, trifluorometboxy, tri-

fluoromethylthio, trifluoromethylsulfonyl and trifluoro-

methylsulfinyl, or pyridyl substituted the same as R when R is 

!\, 
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phenyl except that pyridyl may also be mono-nitre 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 

5 •and other inflammatory diseases• • 

. Powers; Biochem., 24, 2048-2058 (1985) discloses 

studies of the inhibitions of four- chymotrypsin-like enzymes, 

cathepsin G, rat mast cell proteases I and II, human skin 

chymase and chymotrypsin Aa' by N-furoyl~accharin and N-(2,4-

10 dicyanophenyl)saccharin. 

Svoboda . et al., Coll.· Czech. Chem. Commun., 51, 

1133-1139 (1986) disclose the preparation of 4-hydr~xy-2B­

l, 2-benzothiaz ine-3-carboxylates by intramolecular Dieckmann 

condensation of. 2B-l, 2-benz isothiazol-3-one-2-acetate-l, 1-

15 dioxide esters. 

20 

Chen, o.s. Patent 4,263,393, Reczek et al. o.s. 

Patents 4,350,752 and 4,363,865 and Vanmeter et al. u.s. 

Patent 4,410,618 relate to photographic reagents (Reczek 

4, 350 ,752 and· Vanmeter et al.) , photographic dyes (Reczek 

4,363,865) and •photographic elements and film units• (Chen) 

and disclose various 2-substituted-saccharins useful for such 

applications, for example 2-aroylmethylsaccharins by Chen, 

•photographic reagents• bound through a heteroatom to an 

•imidomethyl blocking• group (Reczek 4,350,752), •carrier-

25 diffusible photographic dyes• bound to the nitrogen atom of an 

imide through a 1,1-alkylene group (Reczek 4,363,865) and N-

.. 
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acylmethylimides which are described as •blocked photographic 

reagents" and which have a •residue of an organic photog_raphic 
' . 

reagent containing a hetero atom thrcugh which it is bound to 

the blocking group• (Vanmeter). Reczek 4,350,752 specifically 

s discloses as •compound 2e• the species 2-(1-phenyl-lB­

tetrazol-S-ylthiomethyl) saccharin, and Vanmeter specifically 

discloses a number of 2-(1-R' -lB-tetrazol-5-ylthiomethyl) -

saccharins substituted on the methylene function by an aroyl 

or t-butylcarbonyl group. 

10 Freed o.s. Patent 3,314,960 discloses 2-(1,1,3-· 

trioxo-l,2-benzisothiazol-2-yl) glutarimides which are stated 

to be useful as sedatives • 
. 

Japanese Patent Publicatlon 72/00419 discloses a 

number of 2-Rz-m-thylsaccharins, stated to have strong 

15 activity against rice blast, rice sheath blight, rice 

belminthosporium leaf spot and rice bacterial leaf blight 

disease, wherein RZ is lower-alkoxy, butoxyethoxy, ethylthio­

etboxy1 . di-lower-alkylaminoethoxy, ethylthio, 2-chloroethoxy, 

1-(2-propenyloxy), 1-(2-propynyloxy), 2-saccharinylmethoxy, 

20 phenoxy (or pheno:xy substituted by chlorine, methyl, nitro or 

methylthio), pbenylthio, cblorophenyltbio, benzylthio (or 

chlorobenzylthio), acetoxy, dichloroacetoxy, benzoyloxy (or 

benzoyloxy substituted by chlorine or nitro) ,· acetylthio, 

dichloroacetyloxy, chlorobenzoyltbio, methyl or ethyl-

25 carbamyloxy, dimethylcarbamyloxy, phenylcarbamyloxy, ethyl-

carbamylthio, phenylcarbamylthio, dimethylthioylcarbamo-

thioyl, . ethylthiothioylthio, ethoxycarbonylthio, ethoxy-

thioylthio and ethylthiocarbonylthio. 

/ 

I . 
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2-Chloromethylsaccharin is d~sclosed in French 

Patent 1,451,417 as an intermediate for the preparation of N-

methylsaccharin d,1-trans-chrysanthemate, useful as an 

insecticide, and Lo U.S. Patent 3,002,884 discloses 2-chloro, 
. ' . 

5 2-bromo and 2-iodomethylsaccharins, useful as fungicidal 

agents. 

SUMMARY 

In a composition of· matter aspect, this invention 

relates to 2·-substituted saccharin derivatives which have pro-

10 tease enzyme inhibitory activity and which are useful in the 

treatment of degenerative diseases. 

In a composition aspect, the· invention relates to 

compositions for the treatment of degenerative diseases which 

.comprise a pharmaceutical carrier and an effective proteolytic 

15 enzyme inhibiting amount of a 2-substituted saccharin 

derivative. 

In a method aspect, the invention relates to a 

method of use of the said 2-sub~tituted saccharins in the 

treatment of degenerative diseases which comprises adminis-

20. tering to a patient in need of such tr~atment a medicament 

containing an effective proteolytic enzyme inhibiting amount 

of a said 2-substituted saccharin. 

In a process aspect, the invention relates to a pro­

cess for the preparation of said 2-saccharin derivatives which 

25 comprises reacting a 2-halomethylsaccharin either with an 

alkali metal salt of a LnRl moiety or with a LnRl moiety in the 

presence of an acid-acceptor. 
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_,_ 
In further process aspects, the invention.relates to 

a process for the preparation-' of sa~d 2-saccharin derivatives 
• 

which comprises reacting an alkali m~tal or thallous salt of a 

2•unsubstituted saccharin either with a halo-CBR2-LnRl moiety 

·5 to obtain the desired product or with . a 3-chloro-3'-(phenyl­

thio)·propyl-LnRl ·species· followed by oxidation of the product 

with ·a per acid to obtain a 2-(1-(phenylsulfinyl)propyl­

LnRl] saccharin and heating the latter to obtain a 2-(l-(2-

propenyl) -LnR1 J saccharin. 

10 In a further process aspect, the invention relates 

to a process for the preparation of 4-primary-lower-alkyl-R4-

2-unsubstituted-saccharins, useful as intermediates for the 

preparation of the corresponding 2-saccharin derivatives, 

which comprises reacting a 4-methyl-R4-2-unsubstituted-

15 saccharin with two molar equivalents of a lower-alkyl lithium 

in an inert organic solvent and reacting the lithium salt thus 

produced with one molar equivalent of a lower-alkyl halide. 

In a further process aspect, the invention relates 

to a process for the preparation of 4-primary- or secondary-

20 lower-alkyl-R4-2-unsubstituted-saccharins, useful as inter­

mediates for the preparation of the corresponding 2-saccharin 

derivatives, which comprises reacting a 2-primary-lower­

alkyl-N,N-di-lower-alkylbenzamide with a lower-alkyl lithium 

in an inert organic solvent: reacting the resulting lithium 

This Sheet Has Been Replaced 
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salt with a lower-al~yl halide; reacting ·the resulting 2-

primary or secondary-lower-alkyl-R4-N,N-di-lower-alkyl-

benzamide with a low':~7alkyl lithium; reacting the resulting 

lithium. salt with sulfur dioxide followed by hydroxylamine-

5 sulfonic acid in the presence of base; and heating the product 

in an acid mediu~. 

·~ 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Mor-e specifically this invention relates to 2-
I 

substituted saccharin derivatives having the formula: 

0 

R ,2 
N-(CB•CH) CH-L -R1 

6
/ _ m n 

//~o . 
0 

I 

5 wherein: 

L is -o-, -s-, -so- or -so2-; 

m and n are each independently O or l; 

R1 is halogen, lower-alkanoyl, 1-oxo-phena:lenyl, 

phenyl (or phenyl substituted by halogen, lower-alkyl, lowet-

·-

10 alkoxy, nitro, a~ino, lower-alkylamino or di-lower-alkyl­

amino) or heterocyclyl selected from lB-(5-tetrazolyl), 5-

oxo-1-tetrazolyl, 5-thioxo-l-tetrazolyl (when ~ as defined 

hereinbelow is other than phenylthio), pyrimidinyl, 2-benzox- -: .• 

azolyl, 2-benzothiazolyl, 2-phthalimidyl, 2-(1,3,4-thia-

15 diazolyl), 5-(1,2,4-thiadiazolyl), 5-thioxo-3-(1,2,4-tbia­

diazolyl), 4-(5-ozo-l,3,4-thiadiazolyl), 4-(5-thioxo-l,3,4-

thiadiazolyl), 3-(1,2,4-triazolyl), 4-(1,2,4-triazolyl), 

(l,2,3•triazolyl), 2-imidazolyl or 3-(l,2,4-triazolo[4,3-a]­

pyridinyl), or such heterocyclyl groups substituted on any 

20 available nitrogen atom by lower-alkyl, hydroxy-lower-alkyl, 

cycloalkyl, 2-, 3- or 4-pyridinyl, carboxy-lower-alkyl, 
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.lower-alkoxycarbonyl-lower-alkyl, aminocarbonyl-lower-alkyl, 

lower-alkylaminocarbonyl-lower-alkyl, di-lower-alkylamino-

carbonyl-lower-alkyl, amino-lower~alkyl, lower-alkylamino­

lower-alkyl, di-lower-alkylamino-lower-alkyl( 4-morpholinyl-

5 . lower-alkyl, 1-piperidinyl-lower-alkyl, 1-pyrrolidinyl-lower­

alkyl or phenyl (or phenyl substituted by amino, lower-alkyl­

amino, di-lower-alkylamino, lower-alkanamido, N-lower-alkyl­

lower-alkanamido, carboxy-lower-alkanamido, carboxy, carbo­

lower-alkoxy, lower-alko~y or halogen), or such heterocyclyl 

. 10 groups substituted on any available -carbon atom by ni tro, 

lower-alkyl, amino, lower-alkylamino, di-lower-alkylamino, 

cycloalkylamino, mercapto, lower-alkyltbio, amino-lower-

alkylthio, lower-alkylamino-lower-alkylthio~ di-lower-alkyl-

amino-·lower-alkylthio, 4-morpholinyl-lower-alkylthio, 1-

15 piperidinyl-lower-alkylthio, 1-pyrrolidinyl-lower-alkylthio, 

20 

25 

·carbo-lo~er-alkoxy or phenyl (or phenyl substituted by amino, 

lower-alkylamino, di-lower-alkylamino, lower-alkanamido, N­

lower-alkyl-lower-alkanamido, lower-alkyl, lower-alkoxy or 

balogen>i 

~ is hydrogen, carbo-lower-alkoxy, phenyl or 

phenylthior 

~ is hydrogen, halogen, primary or secondary lower­

alkyl, lower-alkoxy, carbo-lower-alkoxy, phenyl, fluoro­

lower-alkyl, lower-alkenyl or cyano1 

R4 is hydrogen or from one to two subs ti tuents 

selected from halogen, cyano, nitro, amino, lower-alkanamido, 
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phenyl-lower-alkanamido, diphenyl-lower-alkanamido, lower-

alkylsulfonylamino, polyfluoro-lower-alkylsulfonylamino, 
I . . 

aminosulfonyl, lower-alkyl, polyhalo~lower-alkyl, cycloalkyl, 

polyhalo-lower-alkoxy, hydroxy, lower-alkoxy, carboxy, 

hydroxymethyl, formyl, aminomethyl, lower-alkylsulfonyl, 

lower-alkylsulfonyl-polyhalo-lower-alkylsulfonyl, 

aminosulfonyl and :ower-alkoxypoly-lower-alkyleneoxy; and 

wherein the -CBR2- group is always appended either to a hetero 

atom of the L moiety as defined above or it is appended to a 

to hetero atom of the a1 moiety, with the provisos that (i) when 

m and n are 0 and ~, a3 and R4 are all hydrogen, R1 cannot be 

halogen; (if) when m is O, n is 1, L is -s- and ~, ~ and R4 

are each hydrogen, R1 cannot be l-phenyl-lB-(5-tetrazolyl) r 

(iii) when m is o, n is l, L is -o- or -s-, and ~, R3 and R4 
15 are all hydrogen, Ri cannot be lower-alkanoylr (iv) when m is 

O, n is 1, L is -o-, -s- or -so-, and ~' ~ and R4 are all 

hydrogen, or when m is 0, n is 1, L is -s-, R2 and R4 are 

hydrogen and ~ is halogen, or when m is O, n is 1, L is -so­

or -so2-, a2 is carbo-lower-alkoxy and ~ ~nd R4 are both 

20 hydrogen, R1 cannot be phenyl or substituted phenyl. 

25 

Preferred compounds of Formula I above are those 

wherein: 

L is -o-, -s-, -so- or -so2-; 

m and n are each independently 0 or l; 

R1 is halogen, lower-alkanoyl, l-oxo-6- or 7-

phenalenyl, phenyl (or phenyl substituted by halogen or nitro) 
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or heterocyclyl selected· from lB-(S-tetrazolyl) , s-oxo-1-

tetrazolyl, S-thioxo-1-tetrazolyl (when R2 as defined herein-
, 

below is other than phenyltbio), pyrimidinyl, 2-benzoxazolyl, 

2-benzotbiazolyl, 2-phtbalimidyl, 2-(1,3,4-thiadiazolyl), s-
(1,2,4-tbiadiazolyl), 4-(5-oxo-1,3,4-thiadiazolyl}, 4-(S-

thioxo-1,3,4-thiadiazolyl), 3-(1,2,4-triazolyl), 4-(1,2,3-

tr iazolyl) ,_ 2-imidazolyl or 3-(l,2,4-t~iazolo[4,3-a]-

pyridinyl), or such heterocyclyl groups substituted on any 

available nitrogen atom by lower-alkyl, hydroxy-lower-alkyl., 

10 cycloalkyl, 3- or 4-pyrldinyl, carboxy-lower-alkyl, lower-

alkoxycarbonyl-lower-alky~, di-lower-alkylaminocarbonyl-

lower-alkyl, 4-morpholinyl-lower-alkyl or phenyl (or phenyl 

substituted by amino, lower-alkanamido, carboxy.:.lower-

alkanamido, carboxy or carbo-lower-alkoxy) , or such hetero-

15 cyclyl groups substituted on any ava.ilable carbo.n atom by 

nitro, lower-alkyl, amino, cycloalkylamino, mercapto, lower-

alkyltbio, di-lower-alkylamino-lower-alkylthio, 4-morpho-

. linyl-lower-alkyltbio, 1-piperidinyl-lower-alkyltbio, carbo­

lower-alkoxy or phenyl (or phenyl substituted by lower-alkan-

20 amido); 
.... 

~ is hydrogen, carbo-lower-alkoxy, phenyl or 

phenylthio1 

~ is hydrogen, halogen, primary or secondary-

lower-alkyl, lower-alkoxy, carbo-lower-alkoxy, phenyl, 

25 f luoro-lower-alkyl, lower-alkenyl or cyano1 and 
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R4 is hydrogen, halogen, nitre,. diphenyl-lower­

alkanamido, lower-alkyl, hydroxy, lower-alkoxy or lower-

alkoxyethoxyethoxy. I 

I 

Other preferred compounds are those of formula I 

5 above wherein: 

L is -s-, -so- or -so2-i 

m and n are each independently 0 or lJ 

R
1 is l-oxo-6- or 7-phenalenyl or beterocyclyl 

selected from lH-(5-tetrazolyl), 5-oxo-1-tetrazolyl, 5-

. 10 thioxo-1-tetrazolyl (when R2 a~ defined hereinbelow is other 

than phenylthio), pyrimidinyl, 2-benzoxazolyl, 2-benzo­

thiazolyl, 2-phthalimidyl, 2-(1,3,4-thiadiazolyl_), 5-(1,2,4-

thiadiazolyl), 4-(S-oxo-1,3,4-thiadiazolyl), 4-(S-thioxo-

15 

1,3,4-thiadiazolyl), 3-(1,2,4-triazolyl), 4-(1,2,3-

triazolyl), 2-imidazolyl or 3-(l,2,4-triazolo[4,3-a]-

pyridinyl) or such heterocyclyl groups substituted on any 

available nitrogen atom by lower-alkyl, hydroxy-lower-alkyl", 

cycloalkyl-, 3- or 4-pyridi_nyl, carboxy-lower-alkyl, lower- --~ 

alkoxycarbonyl-lower-alkyl, di-lower-alkylaminocarbonyl-

20 lower-alkyl, 4-morpholinyl-lower-alkyl or phenyl (or phenyl 

substituted by amino, lower-alkanamido, carboxy-lower­

alkanamido, carboxy or carbo-lower-alkoxy), or such hetero­

cyclyl groups substituted on any available carbon atom by 

nitro, lower-alkyl, amino, cycloalkylamino, mercapto, lower-

25 alkylthio, di-lower-alkylamino-lower-alkylthio, 4-morpho­

linyl-lower-alkylthio, 1-piperidinyl-lower-alkylthio, carbo­

lower-alkoxy or phenyl (or phenyl substituted by lower­

alkanamido) 1 
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. . 
R2 is hydrogen, carbo-lower-alkoxy, phenyl 0~ 

phenylthio; 

R3 is hydrogen, halogen', primary or secondary­

lower-alkyl, lower-alkoxy, carbo-lower-alkoxy or phenyl; and 

R4 is hydrogen, halogen, ni tro, diphenyl-1ower­

alkanamido, lower-alkyl, hydroxy, lower-alkoxy or lower­

alkoxyethoxyethoxy. 

Particularly preferred compounds are those of 

formula I wherein: m is 0 or l; n is lJ L is .-S-J R2 is 

10 hydrogen; R3 is halogen, primary or secondary-lower-alkyl, 

lower-alkoxy, carbo-lower-alkoxy or _phenylJ and a1 is lH-(5-

tetrazolyl)' s-oxo-1-tetrazolyl, 5-thioxo-1-tetrazolyl_ or 2-

(l, 3 ,4 ,-thiadiazolyl) or such groups substituted on a ring 

carbon or nitrogen atom thereof by substituents as defined 

15 above. 

It should be understood that the compounds having 

the general structural formula I are usually named in the 

chemical literature as l,2-benzisothiazol-(2B)-3-one-1,l­

dioxides. However for the sake of brevity, such compounds are 

20 frequently named as saccharin derivatives, and that nomen­

clature will be used hereinafter in describing the compounds 

of the invention and their biological properties. 

As used herein the terms lower-alkyl, lower-alkoxy 

and lower-alkane mean monovalent aliphatic radicals, 

25 including branched chain radicals, of from one to ten carbon 
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atoms. Thus the lower-alkyl (or lower-alkane) moiety of such 

groups include, for example, methyl, ethyl, propyl, iso-

propyl, n-butyl, sec-butyl, t-butyl, 
' 

n-pentyl, 2~methyl-3-

butyl, 1-methylbutyl, 2-methylbutyl-, neopentyl, n-hexyl, 1-

5 methylpentyl, 3-methylpentyl, 1-ethylbutyl, 2-ethylbu~yl, 2-

hexyl, 3-bex~l, 1-, 1,3, 3-tetrametbylpentyl, l, 1-dimethy_loctyl 

and the like. 

10 

15 

20 

As used herein the term halogen (or halo) means 

fluorine, chlorine, bromine or iodine. 

As used herein the term cycloalkyl means carbocyclic 

rings having from three to six _ring carbon atoms, including 

cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl which may 

be substituted on any ring carbon atom thereof by one or more 

lower-alkyl groups. 

As used herein the t~rm lower-al~enyl means mono­

valent, unsaturated radicals, including branched chain 

radicals, of from three to ten carbon atoms and thus includes 

1-(2-propenyl), 1-(2-b~tenyl), 1-(1-methyl-2-propenyl), 1-(4-

methyl-2-pentenyl), 4,4,6-trimethyl-2-heptenyl and the like. 

The compounds of the p~esent invention inhibit the 

activity of serine proteases, specifically human leukocyte 

elastase and the chymotrypsin-like enzymes, and are thus use­

ful in the treatment of degenerative disease conditions such 

as emphysema, rheumatoid arthritis and pancreatitis. In the 

25 process of binding to, and ~nhibiting, the activity of a pro-

teolytic enzyme, it is believed that the compounds of the 
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invention are cleaved at the bond between the methylene (CHR2) 

and the LnRl functions, and that the LnRl group is split off 
. . . 

as an anion ·which can thus be descrlbed as a "leaving group". 

This cleavage is believed to be facilitated by the presence of 

5 an "electron ·withdrawing gtoup", such as cyano, . halogen, 

nitre, carboxy·, carbo-lower-alkoxy, acyl or phenylthio, in the 

. R1 functionality to the~eby increase its electronegativi ty, 

which can be expressed in terms of the pKa values of the acid 

form of the ~.leaving group• which ideally should be less than 

10 about 7. A particularly preferred group of such compounds are 

those of formula I where ~ is other than hydrogen. 

The compounds of formula I where m is O, R2 is 

hydrogen and L is -o- or -s- are prepared by reaction of a 2- . 

halomethylsaccharin derivative of formula I where R1 is 

15 halogen, R2 is hydrc)gen, m and n are 0 and ~ and R4 have the 

meanings given above, with an appropriate LnRl moiety. The 

reaction can either be carried out in the presence of an acid­

acceptor, such as an alkali metal carbonate, a t~i-lower­

alkylamine, an alkali metal or thallous-lower•alkoxide or an 

20 alkali metal hydride, or alternatively an alkali metal salt of 

the LnRl moiety can be used. The reaction is carried out in an 

organic solvent inert under the conditions of the reaction, 

for example acetone, methyl ethyl ketone (MEK), tetra­

hydrofuran (THF), diethyl ether, dimethylformamide (DMF), 

25 methylene dichloride (MDC) or lower-alkanols, at a temperature 

in the range from ambient up to the boiling point of the 
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solvent used. The corresponding compounds where L is -so- or 

-so2- are prepared by oxidation of the_ corresponding compounds 
.. . 
of formula I where L is -S- with one or two molar equivalents, 

' 
as appropriate, of a peracid, such as 3-chloroperbenzoic acid. 

Alternatively, the compounds of formula I where m is 

o can be prepared- by reaction of an alkali metai or thallous 

saccharin salt (prepared by reaction of an appropriate 4-~­

R4-2-unsubstituted saccharin with an alkali metal alkoxide or 

a thallous lower-alkoxide) with a halo-CB~-LnRl moiety, whe.r~ 

10 · R1 , ~' ~, R4 , L and n have the·· meanings given above with 

respect .. to formula I. A thallium :salt can be used when R2 has 

all the meanings given above, but -an alkali metal salt can be 

used only when ~ is hydrogen. The reaction is carried out in 

an inert organic solvent, for example a lower-alkanol or DMF, 

15 at temperatures in the range from 20°C to the boiling point of 

the solvent used. 

... The _compounds of formula I where m is 1 and R2 is 

hydrogen are prepared by reaction of a 3-(phenylthio)propyl­

LnRr compound, prepared by reaction of a LnRl ~propyl halide 
20 with sodium thiophenoxide in methyl ethyl ketone (MEK), 

followed by reaction of the product with N-chlorosuccinimide 

to give a 3-chloro-3-(phenylthio)propyl-LnRl species. 

Reaction of the latter with a thallium salt of an appropriate 

4-R3-R4-saccharin, us~ng the same conditions described above 

25 for the preparation of· the compounds of formula I from a 

saccharin salt and a halo-CB~-LnRl moiety, affords a 2-[l-
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(pbenylthio) propyl-LnRl] aacchar in. Oxidation of the latter 

to the corresponding 2-_[1-(phenylaulf inyl) propyl-LnRl] -

aaccharin followed by heating the product in an alkylene 
' . glycol ether, for example ethylene glycol d_~methyl ether, 

5 afford&. the compound• of formula I where m ia l and a2 ia 

bydrOCJ.•_ll. 

'1'he compound• of formula I, wber~ R1 is lower­

alkanoyl, a2 1• hydrogen; L i• -o-, m i• O, n ia 1, and a3 and 

a, have the meaning• given-above, are prepared by treating the 

10 co~ce1ponding 2-byaroxyaethylaaccbarin with an_ approptiate 

acid anhydride in the preaenoe of a catalytic amount of a 

mineral acid or a 1trong organic acid, for example sulfuric 

acid or p-tolueneaulfonic acid. 

The.2-haloMthylaaccharin• of formula I where a1 is . 
15 balo;en,_R2 11 hydrogen, m and n are O, and R3 and a, have the 

.. anint• giv•n above with reapect to foraula I, and the oorre­

aponding •-a3-a4-2-unaubati tuted aaccbar ina required for the 

preparation of the co11pound1 of !:oraula I where R1, I., m and n-~~ .. 

· bave tbe otber ••nin9a 9iven above, are prepared by the 

20 •thod1 de1cribe4 by D1Ale1io et al., J. Macromol. Sci-Chem., 

A3 l!U, 141 (1119) and Saari et al., J. Bet. Chea., ll1 1253 

(1986). In the aethad described by Saari, a methyl eater · 

of an appropriate antbranilic acid la prepared by conventional . 

mean• from the 1ubatituted anthranilic acid and the eater 

25 diasoti1ed. The diazonium aalt 11 then reacted with sulfur 

.. 
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dioxide and cupric chloride to produce a sulfonyl chloride 
which is then reacted with concentrated ammonium hydroxide to 

produce the substituted saccharin d~rivatives of formula II. 
The .latter, on reaction with formaldehyde in a lower-alkanol 

s solvent affords the 2-hydroxymethylsaccharins of formula III, 
which, on reactio~ with a thionyl halide or a phosphorus tri­

halide, afford the corresponding 2-halomethylsaccharin deri­
vatives. The approach is illustrated as follows: 

1iiiilrif 
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where R3 .and R4 have the· meanings given· above and x is 

hal()gen •. 

' The halomethylsaccharins· of. formula I, where R1 is 

halogen; R2 is hydrogen, m and n are O, and R3 and R4 have the 

5 meanings given above with respect· to formula I, can also be 

prepared by reaction of a corresponding· 2-phenylthio­

methylsaccharin with a sulfuryl halide in an inert organic 

solvent, for example·MDC, ethylene ·dichloride (EDC) or carbon 

tetrachloridei at a ~emperature £rom around o•c to around 

10 30 •c. 
The compoun~s of formula II where ~ · is either 

primary or secondary lower-alkyl, ··and which are useful as 

intermediates for the preparation of the compounds of formula 

. I as described above, are prepared ··by one of two methods. The 

15 compounds of. formula II where ~ ·is primary lower-alkyl are 

prepared by react-ing a 4-methyl-R4-2-unsubstituted-saccharin 

with two molar equivalents of a lower-alkyl lithium in an 

inert organic solvent, for example TBF, and reacting the 

resulting lithium salt with one molar equivalent of a lower-

20 alkyl halide, both reactions being carried out at a tempera­

ture in the range from about -so•c to -ao•c. 
The compounds of formula II where ~ is either 

primary or secondary lower-alkyl are prepared by reaction of a 

2-primary-lower-alkyl-R4-N,N-di-lower-alkylbenzamide with one 

25 molar equivalent of a lower-alkyl l~thium in the presence of a 

tetra-lower-alkylethylenediamine in an inert organic solvent, 
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· f<?r exa~ple. THF and reaction of the resulting lithium salt 

with one molar equivalent of a lower-alkyl halide at a temper­

ature in the range· from about -50°G
1 to .-so•c. The resulting 

2-primary- or secondary-lower-alkyl-R4-N,N-di-lower-alkyl-

benzamide is then reacted with one ·molar equival.ent of a 

lower-alkyl_ li th~um in the presence of a tetra-lower-alkyl­

ethylenediamine ~n an inert organic solvent, for example THF, 

and th' resulting lithium·salt reacted with sulfur.dioxide at 

a temperature in the range from -S0°C to -80°C followed b.Y 

10 reaction of the product with hydroxylaminesulfonic acid in the 

presence of base. The resulting 2-lower-alkyl-R4-6-amino-

sulfony.1-N,N-di-lower-alkylbenzamide is thereafter heated in 

an acid medium to effect cyclization of the latter to the 

desired 4-primary or secondary . lower-alkyl-R4-2-unsubsti-

15 tuted-saccharin of formula II. It is preferred to carry out 

the Cfclization ~n reflux-ing glacial acetic acid. When the 2-

lower-alkyl group in the 2-lower-alkyl-R4-N,N-di-lower-alkyl­

benzamide starting material is methyl, alkylatiori affords 

species where the 2-lower-alkyl group is either straight or 

20 branched depending upon whether a straight or branched chain 

lower-alkyl halide is used for the alkylation. On the other 

hand, when the 2-lower-alkyl group in the starting material 

contains more than one carbon atom, alkylation takes pl~ce on 

the carbon atom adjacent the benzene ring and affords products 

25 having a sec.-lower-alkyl group at the 2-position. 

This Sheet Has Been Replaced 
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Access to certain of the required-intermediates of 

formula II in some cases requires building up the two rings 

making up the saccharin nucleus. Thus to prepare compounds 

where R3 is. lower-alkoxy and R4 is 7-hydroxy, 3,3-ditbiobis-

5 propionic acid is converted to the bis acid· ch~oride by 

reaction of the : acid with thionyl chloride, and the acid 

chloride is then reacted with two molar equivalents of benzyl­

amine to produce the-bis n-benzylamide. The latter, on reac­

tion wi·th - sulfuryl- chloride in an organic solvent, such as 

10 MDC, EDC or carbon tetr~chloride, affords s-chloro-2-benzy~-

2H-isothiazol-3-one, which is oxidized-with one molar equiva­

lent of a per acid, such as perbenzoic acid or 3-chloroper­

benzoic acid, to S-chloro-2-benzyl-2B-isothiazol-3-one-l­

oxide. The latter, on heating under pressure with a 2-lower-

15 alkoxyfuran in an organic solvent, such as benzene, toluene or 

xylene, affords a 4-lower-alkoxy-7-hydroxy-2-benzyl-1,2-

benzisothiazol-2B-3-one-l-oxide. The 7-hydroxy group· can, if 

desired·, then be reacted with a lower-alkyl halide or a lower- --~·­

alkoxypoly-lower-alkoxy-lower-alkyl halide to give the corre-

20 sponding 4,7-di-lower-alkoxy or 4-lower-alkoxy-7-lower­

alkoxypoly-lower-alkyleneoxy-2-benzyl-l,2-benzisothiazol-2B-

3-one-l-oxide. Further oxidation of the product with one 

molar equivalent of a per acid as described before followed by 

catalytic debenzylation affords the corresponding 4-lower-

25 alkoxy-7-R4-2-unsubstituted saccharins. 
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Other s_imple chemical transformations which are 

conventional and well. known to those skilled in the art of 

chemistry can be used for effec~ing changes in functional 
. . 

groups in the compounds of the invention. For example, 

5 catalytic reduction of ni tro groups to produce the corre­

sponding amino substituted compounds, acylation of amino­

substituted species to prepare the cQrresponding amides or 

oxidation of sulfides or sulfox·ides to prepare the· corre­

sponding, respective sulfoxides or sulfones as desired can be 

10 carried out. 

In standard biological test procedures, the com­

pounds of formula I have been found to possess human leukocyte 

elastase (HLE) and chymotrypsin inhibitory activities, and are 

t~us useful in the treatment of degenerative diseases, such as 

15 emphys.ema, rheumatoid arthritis or pancreatitis. 

The compounds of formula I having basic functions 

can be converted to the acid-addition salt form by interaction 

of the base with an acid. In like manner, the free base can be-:~ 

regenerated from the acid-addition salt ~orm in conventional 

20 . manner, that is by treating the salts with cold, weak aqueous 

bases, for example alkali metal carbonates and alkali metal 

bicarbonates. The bases thus regenerated can be interacted 

with the same or a different acid to give back the same or a 

different acid-addition salt. Thus the bases and all of their 

25 acid-addition salts are readily interconvertible. 
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Likewise· certain compounds of formula I having acid, 

i.e. carboxylic acid, functions can be converted to salt forms 

thereof by reaction o~ the acid wi~h a base, su~h as alkali 

metal or ammonium hydroxides or with organic bases such as 

5 alkyl, dialkyl or trialkylamines, and the acids can be 

regenerated from· the salts by treatment of the salts with 

aqueous acids. 

It will thus be appreciated that formula I not only 

represents the structural configuration of the bases and acids 

10 of formula I but is also ·representative of the structural 

entities which are common to all of the compounds of formula I 

whether in the form of the free base, the free acids or in the 

form of the salts of the bases and acids. It has been found 

that, by virtue of these common structural entities the com­

pounds of_ formula I and their salts have inherent pharma-

15 cological activity of a type to be more fully described here-

inbelow. This inherent pharmacological activity can be 

enjoyed in useful form for pharmaceutical purposes by-~ 

employing the free bases or free acids themselves or the salts 

formed from pharmaceutically acceptable acids and bases, that 

20 is acids or bases whose anions or cations are innocuous to the 

animal organism in effective doses of the salts so that bene­

ficial properties inherent in the common structural entity 

represented by the free bases and free acids are not vitiated 

by side effects ascribable to the anions or cations. 

25 In utilizing this pharmacological activity of the 

salts, it is preferred, of course, to use pharmaceutically 
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acceptable salts. ·Although water insolubility, high toxicity 

or lack of crystaliine character may make some particular salt 

species unsuitable or less desirab'le for use as such in a 

given pharmaceutical application, the water-insoluble or 

5 toxic salts can be converted to the corresponding pharma-
. . 

ceutically acceptable bases by decomposition of the salts with 

aqueous base or aqueous acid as explained above, or ·alterna­

tively they can be conve~ted to any desired pharmaceutically 

acceptable salt by double decompo~i tion r.eactions i~volving 

10 the ·anion or cation, for example by ion-exchange procedures. 

Moreover, apart from their usefulness in pharma­

ceutical applications, the salts are useful as charact~rizing 

or i~entifying derivatives of the free bases or free acids or 

in isolation or purification procedures. Like all of the 

15 salts, such characterizing or purification salt derivatives 

can, if desired, be used to regenerate the pharmaceutically 

acceptable free bases or free acids by reaction of the salts 

with aqueous base or aqueous acid; or alternatively they can 

be converted to a pharmaceutically acceptable salt by, for 

20 example, ion-exchange procedures. 

The novel feature of the compounds then resides in 

the concept of the bases and the cationic and anionic forms of 

the 4-R3-R4-2-substituted saccharins of formula I and not in 

any particular acid or base moiety or acid anion or base 

25 cation associated with the salt forms of the compounds; 

rather, the acid or base moieties or the anions or cations 

,. 
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which can be associated with the salt forms ·are in themse1ves 

neither novel nor critical and therefore can be any acid anion 

or base cation capable of salt formation with the bases or 

acids. 

The compounds of formula I of the invention can be 

prepared for pharsaaceutical use by incorporating them in unit 

dosage form as tablets or capsu:l-es for oral administration 

either alone or in combination with suitable adjuvants such as 

calcium carbonate, starch, lactose, talc, magnesium stearate, 

10 gum acacia· and the like. Still further., the compounds can· be 

formulated for oral, parenteral or aerosol inhalation adminis­

tration ei.ther in aqueous solutions of water soluble salts of 

the compounds or in aqueous alcohol, glycol or oil solutions 

or oil-water emulsions in the same manner as conventional 

15 medicinal substances are prepared. 

The percentages of active component in such composi­

tions may be varied so that a suitable do.sage is obtained. 

The dosage administered to a particular patient is variable, .. ~ 

depending upon the clinician's judgment using as criteria: 

20 the route of administration, the duration of treatment, the 

size and physical co~dition of the patient, the potency of the 

active component and the patient's response thereto. An 

effective dosage amount of the active component can thus only 

be determined by the clinician after a consideration of all 

25 criteria and using his best judgment on the patient's beha1f. 
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The molecular structures of the ·compounds of the 

invention were assigned on the ba~is of study of their infra-
. ' red and NMR spectra. The structures were confirmed by the 

correspondence between calculated and found values for 

5 elementary analyses for the elements. 

The fol;.lowing examples will further · illustrate the 

invention.without, however, limiting it thereto. All melting 

points are uncorrected. 

- i 
I 
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Example 1 

l>owdered potassium hydroxide (7:. 4 91 132 mmol: 2 

equiv.) was admixed with dimethyl sUlfoxide (DMSO) (100 ml), 
I 

and the mixture was stirred for 5 minutes. 6-Methyl-

s anthranilic acid (10.0 g; 66 mmol) was then added to the 

mixture and iodomethane (4.52 ml; 73 mmol; 1.1 equiv.) added 

. dropwise. The reaction mixture was stirred for 30 minutes at 

room temperature, then diluted with ether (250 ml) , washed 

with water (3 x 100 ml), dried (MgS04 ) and concentrated. The 

10 crude .product was filtered through a pad of flash grade (32-

63) silica gel and eluted with 1:9 ether:hexane to afford 4.23 

g (39t) of methyl 6-methylanthranilate as an oil. 1B nmr (300 

MHz, CDC13) : 7 .078 (lB, t, J•7 .67 Hz); 6 .529 (2B, d, -J=7. 79 

Hz); 5.111 (2H, br S)J 3.887 (3H, s); 2.424 (~H, s). IR (neat 

15 film, cm1 ): 3480 (m), 3380 (m), 2950 (w), 1690 (s); 1605 (s). 

The methyl 6-metbylanthranilate prepared in (a) 

(4.23 g; 25.6 mmol) was dissolved in acetic acid (25 ml) and 

the solution cooled to O °C. Concentr~~ed hydrochloric acid --: .. 

(~5 ml) was added to produce a tan slurry. A solution of 

20 sodium nitrite (1.89 g; 27 .4 mmol; 1.07 equiv.) in water (8 

ml) was added dropwise with stirring, the resulting orange 

sc;>lution was stirred at O °C for 1 hour and then added in 6 

portions to a mixture of cupric chloride dihydrate (2.18 g; 

12.8 mmol; 0.5 equiv.) and sulfur dioxide (6.3 9; excess) in 

25 acetic acid (33 ml) and water (6 ml) at 0°C. The dark green 

solution was stirred at room temperature overnight, poured 
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into ice-water (300 ml) , and the solid which separated was 

. collected· and dried by suction to provide 1.11 g of the 

sulfonyl chl:oride which was immeqiately added to ice cold 

ammonium hydroxide (100 ml) and stirred at room temperature 

5 overnight. The solution was acidified to pH 1 with concen-

trated H~l and the resulting precipitate was collected and 

air-.dried to provide 729 mg (12•) of 4-methylsaccharin, mp 

224-226°C. 1H nmr (300 MHz, CD3CN): 9.5 (lH, 'br S); 7. 782 

(2B, d, J=4.35 Hz); 7.644 (lH, t, J-4.20 Hz); 2.683 (3H, s) .• 

10 IR (KBr, cm1 ): 3400 (W); 3100 (s); 3000 (S); 1720 (S); 1580 

(m). FDMS: m/e 197 (M+). 

4-Methylsaccharin prepared in (b) (500 mg; 2.54 

mmol) was dissolved in 2.53 ml of warm ethanol (steam·.bath). 

Once a homogeneous solution was achieved, formalin (37• in 

15 methanol; 1. 76 ml excess) was added dropwise. The solution 

was allowed to cool. to room temperature and then chilled to 

O °C for 4 days. The resulting solid was collected and air­

dr ied to ·afford 476 mg (82%) of 2-hydroxymethyl-4-methyl--~~~ 

sacchar·in, mp 196-198°C. 1H nmr (300 MHz, coc13): 7. 767 (lH, 

20 . t, J•6.75 Hz); 7.732 (lH, d, J•7.72 Hz); 7.600 (lH, d, J•6.64 

Hz); 5.361 (2H, d, J-8.00 Hz); 3.296 ·c1H, t, J•S.16 Hz); 2.793 

(3B, s). IR (KBr, cm1 ): 3505 (S); 3070 (W); 1735 (s); 1580 

(m). 

2-Bydroxymethyl-4-methylsaccharin produced in (c) 

25 (76 mgr 0.33 ml) was admixed with acetic anhydride (1 ml; 

excess), and 2 drops of concentrated sulfuric acid were added. 
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The reaction mixtur.e was stirred for 2 hours· at room tempera­

~ure, at which time a non~polar spot was -observed by thin-
' 

layer chromatogr·aphic (tlc) analysis. The reacti'on mixture 

was diluted with MDC. (50 m~) an~ washed with saturated sodium 

5· bicarbonate (2 x is~ml). -After drying (Na2so4), the solvent 

was removed to afford 64 mg (721) of 2-acetoxymethyl-4-methyl­

sacchar in, mp 198-205 °C (decomp.) 1s nmr (300 MHz, CDC13 ): 

10 

7.8 (2B, m); 7.64 (lH, d, J•6.18 Bz); 5.84 (2B, S) ; 2.82 (3B, 

S) ; 2.15 (3B, S). IR (Dr-, cm1)-: 29.20 (W); 1745 (s); 1735 (S) ; 

1630 (W) • FDMS: m/e 269 (M+) • 

Example 2 

Using the procedure described above in Example 1, 6-

chloroanthranilic acid (5. 00 g; 29. 2 mmol) and iodoniethane 

(2.75 ml; 44 mmol; 1.5 equiv.) were reacted in the presence of 

15 powdered potassium hydroxide (4.08 g; 72.7 mmol; 2.5 equiv.) 

to give 4 .22 g (78t) of methyl 6-chloroanthranilate as an oil. 

1s nmr (300 MHz, CDC13): 7.077 (lB, t, J•8.06 Hz); 6.744 (lB, 

d, J•6.7 ·Bz); 6.575 (lB, d, J•S.25 Bz); 4.871 (lB, br S); 

3.929 (38, s). IR (neat film, cm1 ): 3480 (m); 3380 (m); 2950 

20 (w); 1705 (s); 1610 (s). 

4-Chlorosaccharin was prepared by the same method as 

used for preparing 4-methylsaccharin using methyl 6-chloro­

anthranilate (4.22 g; 22. 7 mmol) in acetic acid (22 ml) and 

cone. HCl (40 ml) and sodium nitrite (1.68 g; 24.3 mmol) in 

25 water (7 ml) to prepare the diazonium salt which was added to 

cupric chloride dihydrate (1.93 g; 11.4 mmol: 0.5 equiv.) and 
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sulfur dioxide (6.5 g; excess) ·in =acetic acid (30 ml) /water 

(5 ml) • . The· resulting sulfonyl chloride was treated with 
• 

ammonium hydroxide (150·ml) as previously described to afford 

3.07 9 (62•) .. of 4-chlorosaccharin as a paie yellow solid, mp 

5 245-246°C. 1H nmr (300 MHz, CD3CN): 7 .918 (l~, · dd-, J=7 .39, 

-1.91 Hz); 7 .865 {lH, t, J-7 .52 Hz) J 7.829 (lH, br d, J=7 .30 

~Z) ,. IR (l<Br 1 CMl) : 3570 (S) ; 3520 ( S) ; 2950 (S, b) ; 1735 ( S) ; 

1630 (m). FDMS: m/e 217 (M+). . 

2-Bydroxymethvl-4-chlorosaccharin was prepared in 

10 the same manner as 2-hydroxymethyl-4-methylsaccharin, in 

Example l, from· 4-chlorosacchar in (1. 00 g; 4. 60 mmol) and 

formalin (37t; 3.22 ml; excess). All attempts to crys~allize 

the viscous .oily product resulted in decomposition to the 

starting material, and the product was thus ·used in the next 

15 step without characterization. 

20 

2~Acetoxymethyl-4-chlorosaccharin was prepared in 

the same manner as used for 2-acetoxymethyl-4-methyl­

sacchar in, in Example 1, from the crude 2-hydroxymethyl-4-

chlor9sacha~in (0.34 g; 1.4 mmol) and acetic anhydride (2.5 

ml) with 2 drops of sulfuric acid. In this case, after 

isolation, the product was purified by filtration through a 

pad of silica gel and·elution with 1:1 ether:hexane to afford 

2-acetoxymethyl-4-chlorosaccharin (35 mg, 95' yield) as a 

white solid,_ mp l38-142°C. 1a. nmr (300 MHz, CDC13): 7 .921 

25 (lH, dd, J=6.54, 2.63 Hz); 7.874 (lB, t, J=7.98 Hz); 7.842 

iliiiliUii 
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(lH, dd, J=6.70, 2.20 Hz) J 5.869 (2H, s) 1 2-.172 (3H, S). IR 

(KBr, CM1): 1745 (s) J 1735 (m, shoulder) 1 1575 (w). Comb. 

anal.: 

Theor C, 41,461 B, 2.781 N,· 4.831 

Found c, 41.17J B, 2.81; N, 4.75. 

Example 3 

Crude 2-hydroxymethyl-4-chlorosaccharin, from 

Example 2·, (609 mg; 2.46 mmol max) was admixed with diethyl 

ether (5 ml), and thionyl chloride (3 ml: excess) was added. 

10 The resulting mixture was heated to effect complete solution, 

stirred at room temperature overnight, diluted with ether (20 

ml) and filtered through a pad of celite topped with sand and 

eluted with ether. Removal of the solvent afforded 430· mg of 

crude chloromethyl derivative. A portion (225 mg) was removed 

15 

20 

for further reactions. The remainder (205 mg) was flash 

chromatographed on silica gel and eluted with 40' ether/ 

pentane to provide 137 mg of 2-chloromethyl-4-chloro­

saccharin, mp 135-136°C. 1s nmr (300 MHz, CDC13): 7.925 (lH, 

dd, J•6.62, 2.26 Bz)J 7.882 (lH, t, J•B.18 Hz)J 7.846 (lH, dd, 

J•7. 42, 2. 36 Hz) J 5. 561 (2B, s) • IR (KBr, CM1) : 3090 (w) 7 

3050 (w) J 1750 (S)J 1575 (m). FDMS: m/e 265 (M+). 

Example 4 

The chloromethyl derivative prepared in Example 3 

(225 mg1 o.es mmol) and sodium l-phenyl-S-mercapto-lH-

25 tetrazole (200 mg1 1.01 mmol1 1.2 equiv.) were dissolved in 

acetone (5 ml) to give a tan solution. After about 10 minutes 
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a precipitate was observed, and after stirr"ing overnight at 

room temperature no 2-chloromethyl-4-chlorosaccharin was pre-

sent by tlc analysis. The reaction mixture was poured into • 
water and extracted with MDC (3 x 25 ml). The combined 

5 extracts were dried (Na2so4 ), concentrated and the residue 

flash chromatographed on. silica gel and eluted with 1: 1 

ether:hexane. The major spot was collected to afford 122 mg 

of 4-chloro-2-(1-phenyl-lB-tetrazol-S-ylthiomethyl)saccharin 

as a white solid, mp 175-l77°C. 1e nmr (300. MHz, CDC13 ): 

to 7. 813 . (3B, m) 1 7 .515 (SB, S) 1 s. 710 (2B, S) • IR (Kbr, cm1 ): 

3080 (W) 1 1740 (S) 1 1599 (w). FDMS: m/e 407 (M+) 1 230 (M+ 

-PMT)1 178 (1,, PM'l'). 

Example 5 

The chloromethyl derivative prepared as in 

15 Example 3, (337 mg crude1 maximum 1.27 mmol) was dissolved (to 

the extent possible) in acetone (10 ml). Sodium 1-phenyl-S­

mercapto-lB-tetrazole (304 mgi 1.52 mmol1 .1.2 equiv.) was 

added, and the reaction mixture was stirred at roo.m temper­

ature for 3 days. The mixture ·was diluted· with MDC (50 ml), 

20 washed with water (3 x 25 ml) 1 dried (Na2so4), concentrated 

and filtered through a pad of silica gel (1:1 ether:hexane 

elution). The material thus obtained was chromatographed on 

flash silica gel and eluted with 1:1 ether:hexane to afford 44 

mg (8.Sl) of 4-chloro-2-<4-phenyl-S-tbioxotetrazolin-1-

25 ylmethyl) saccharin mp 158-l62°C. 1s nmr (300 MHz, CDC13): 
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7.981 (lB, -d, J=7;.l2Hz); 7.95 (2B, m) 7 7.887 (lB, t, J=6.74 

Hz); 7 .864 (lB, d, J=7 .32Bz); 7 .·567 (38, m) ; 6. 392 (2B, S). 

IR (KBr ,- CM1) : 1745 (S) , 1185 (S). P:bMS: m/e 407 (M+) ; 230 (M+ 

-PMT). 

Exanple 6 

A mixture of 2-(chloromethyl)saccharin (0.98 g, 4.2 

mmol), l-(3-acetamidophenyl)-5-mercapto-18-tetrazole (1 9, 

4-.• 2 mmol) and potassium bicarbonate (0.84 g, 8.4 mmol) in 

methyl ethyl ketone (50 ml) was heated at S0°C under nitrogen 

overnight. The reaction mixture was cooled, poured into 

dilute HCl/ice water (300 ml.) , and the water was decanted 

from the semi-solid which solidified on trituration with hot 

ethyl acetate. The resultant white solid was recrystallized 

from acetonitrile (MeCN) with charcoaling, to afford 0.82 g of 

15 2-[l-(3~acetamidophenyl)-1B-tetrazol•S-ylthiomethy1Jsaccharin 

20 

25 

as small white needles, mp 195-196°C decomp. 1s nmr (90 MHz, 

CDC13):2.0S (3B, s); S.65 (28, s). PDMS: m/e 430 (M+). 

Theor·c, 47.43; B, 3.28; N, 19.52; 

Found c, 47.021 B, 3.27; N, 19.53. 

Example 7 

A m~xture of 2-(bromomethyl) saccharin (2. 7 g, 9.8 

mmol), l-(3-heptanamidophenyl)-S-mercapto-18-tetrazole (3 g, 

9.8 mmol) and potassium carbonate (3.4 g., 24.5 mmol) was 

heated under reflux in methyl ethyl ketone (50 ml) under 

nitrogen for l hour. The mixture was cooled and poured into a 

~odium bicarbonate/ice solution. The water layer was decanted 
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from the resultant white semi-solid. The semi-solid was 

washed wi~h water, then dissolved in bot acetonitrile, the 

solution treated with activated cha:rcoal and filtered. The · 

filtrate was freed of solvent under vacuum, and the resultant 

5 solid was chromatograpbed (silica gel-95:5 CH2c12 :ac~tone) to 

give a clear oil._· The oil was crystallized from hot ethanol 

to af.ford 1.6 g of 2-tl-C3-heptanamidophenyl) -lB-tetrazol-5-

ylthiomethyllsaccbarin ·as a white solid, mp l46-l47.5°C. 1e 

nmr (90 MBz, CDC13): 5.65 (2B, s). FDMS: m/e 500. (M+). 

10 Theor c, 52.79; B, 4.83; N, 16.79; 

Found c, 52.44; B, 4.75.; N, 16.64. 

Example 8 

A mixture of 2-(bromometbyl) saccharin (3 g; 10.8 

mmol) and the sodium salt of 5-mercapto-1-metbyl-lB-tetrazole 

15 (l.49 g, 10.8 mmol) was heat•d under reflux in methyl ethyl 

ketone (75 ml) for·2 hours. The reaction mixture was cooled, 

poured into dilute sodium bicarbonate/ice solution and 

extracted with MDC (2x's). ~he combined organic extracts were 

dried (Na2so4) and freed of solvent under vacuum. The crude 

20 product was chromatographed (silica gel-95:5 ce2c12 : ether), 

and the resultant oil was crystallized from hot isopropanol to 

afford 2.7 g (80t) of 2-Cl-methyl-lH-tetrazol-5-ylthio­

me·thyl> saccharin as a white solid, mp 106-110 °c. 1e nmr (90 

MHz, CDC13):5.55 (2B, s). FDMS: m/e 311 (M+). 

25 Theor c, 38.58; B, 2.91; N, 22.49: 

Found C, 38,53; B, 2.79; N, 22.60. 
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Example 9 

A mixture of 2-(chlor.~~ethyl)saccharin (3 g, 12.9 

mmol), 1-cyclohexyl-S~mercapto-lH-~etrazole (2.37 g~ 12.9 

mmol) and potassium carbonate (4.45 g, 32.2 mmol) was heated 

under reflux .in methyl ethyl ketone (50 ml) for 1 hour. The 

reaction mixture was c90led, poured into dilute sodium· 

bicarbonate/ice solutio~ and extracted twice with ethyl 

acetate. The combined organic extracts were washed with 

water, dried (Na2so4) and freed of .. solvent under vacuum. 

10 Chromatography (silica 9el1 MDC) •fforded 2 g of 2-(1-cyclo­

hexyl-lH~tetrazol-S-ylthiomethyl) saccharin as a white foam 

that was crystallized from-hot cyclohexane, mp 103-105°C. 1s 
nmr (90 MHz, CDC13):5.65 (2B, s). FDMS: m/e 379 (M+). 

15 

20 

Theor C; 47.481 B, 4.521 N, 18.461 

Found C, 47.841 B,.4.611 N, 18.36. 

Example 10 

A mixture of m-chloroperbenzoic acid (0.43 g, 2.67 

mmol) and 2-(1-phenyl-lB-tetrazol"'."?-ylthiomethyl) saccharin (1 -~~ .. 

g, 2.67 mmol) in MDC was stirred at room temperature for 24 

hours. TLC (95:5 cs2c12:ether) revealed the presence of 

starting sulfide. Additional peracid (0.2 g) was added and 

the mixture stirred for an additional 2 days. The reaction 

mixture was washed with sodium bicarbonate solution, dried 

(Na2so4). and freed of solvent under vacuum. Chromatography 

25 (silica gel-95:5 cs2c12:ether) afforded a foam that was 

-·- T 
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crystallize~ from ether to afford 0.52 g of 2-(1-phenyl-lH­

tetrazol-5-ylsulfinylmethyl) saccharin as a white solid, mp 

161-1.62°C. 1a nmr (90 MHz, CDC13).:s.s-6.0 (2H, q). FDMS: 

m/e 196 (M+ -PM'l'), 389 (M+.). 

Theor c, 46.27r s·, 2.esr N,··.·17.98r 

Found C_, 46.001 B, 2·;s31 N, 17.76. 

Example 11 

A mixture. of 2-bromometbyl-S-nitrosaccharin (2 9, 

6.2 mmol) and 1-phenyl-S-mercapto-lH-tetrazole, sodium salt 

10 in methyl ethyl· ketone (40 ml) /DMF (10 ml) was heated under 

reflux for 2 hours.· The· reaction .mixture was cooled and 

poured into a dilute sodium bicarbonate/ice solution. The 

resultant white solid, isolated by filtration, was washed with 

water and air dried. The compound was son.icated with 50:50 

15 MDC:acetone and filtered to remove soluble impurities. The 

remaining solid was recrystallized from 2: 1 acetoni trile: 

ethanol to afford 1.5 9 of 5-nitro-2-Cl-phenyl-la-tetrazol-5-

ylthiomethyl> saccharin as an off white solid, mp ·1e9-19o•c. 

20 

1a nmr (90 MHz, DMSO-d6):5.75 c2a, s). PDMS: ·m/e 418 (M+). 

Theor:c, 43.061 B, 2.4lr N, 20.091 

Pound c, 42.291 B, 2.431 N, 20.13. 

Example 12 

A mix tu re of m-chloroperbenzoic acid ( 2. 2 9, 12. 8 

mmol) and 2-(phenylsulfinylmethyl)saccharin (3.75 9, 11.6 

25 mmol) in MDC (50 ml) was stirred at room temperature for 2 

hours. An additional spatula of peracid was added, and stir-
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ring was continued for an additional 1 hour •. m-Chlorobenzoic 

acid was removed by-filtration and the solid was washed with a 

small amount of MDC. The filtrate was washed with sodium 
' 

bicarbo~ate solut-ion, .dried (Na2so4) and freed of solvent 

5 under vacuum. The resultant sol-id was recrystallized from 

50-:50 ethanol:acetonitrile to afford 2·-cphenylsulfonyl­

methyl) saccharin as.a white solid, mp 169-171°C. 1e nmr (90 

MHz, DMSO-d6·' CDCl3) :S.15 .(2H, S). FDMS: m/e 196 (M+ -PMT). 

10 

Tbeor C, 49~84: .B 1 3.29: N, 4.15: 

-Found c, 49.92: H, 3.24: N, 4.13. 

.Example 13 

A mixture of m~chlo.roperbenzoic acid (0.9 g, 5.37 

mmol) and·2-(2-pyrimidylthiomethyl)saccharin prepared by pro­

cedures similar to those of Examples 9 and 11 ( l. 5 g, 4 • 8 

15 mmol) in MDC (75 ml) was stirred overnight at room tempera­

ture. The reaction mixture was washed with sodium bicarbonate 

solution, dried (Na2so4) and freed of solvent under vacuum. 

Part of this crude product (0. 5 g) was saved for direct con--~·. 

version to the sulfoner the remaining material was chromato-

20 graphed (silica gel-95:5 ca2c12:acetone). Recrystallization 

from ethanol:acetonitrile afforded 0.95 g of 2-(2-pyrimidyl­

sulfinylmethyl) saccharin as white crystals, mp 197-198°C. 

decomp. 1a nmr (90 MHz, CDC13 , DMSO-d6):5.l-5.S (2H, q). 

Theor c, 44.57: H, 2.81: N, 13.00: 

25 Found C, 44.67: H, 2.84J N, 12.97. 
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Example 14 

A mixture of m-chloroperbenzoic acid (0.4 g, 2.3 

·mmol) and the·-sulfoxide prepared in· Example 13 (0.75 ·g, 2.3 
. I 

~ol). in MDC .. (50 ml) was stirred at room temperature with TLC 

5 (9~:~ MDC:acetone) monitoring. After 2 hours, some- of ·the 

starting sulfoxide still remained: an additional spatula of 

p~racid was added and the reaction was stirred overnight. 

Methylene chloride (100 ml) was added and the mixture was 

washed with sodium bicarbonate solution. The organic layer 

10 was dried (Na2so4) and the solvent was removed under vacuum. 

15 

Recrystallization of the residue from acetonitrile:ethanol 

afforded 0.95 g of 2~<2-pyrimidylsulfonylmethyl)saccharin as 

a white solid, mp 225-227°C decomp. 1s nmr (90 MHz~- DMSO-

+ + d6) :5.78 (2H, s). FDMS: m/e 196 (M -PM'l'), 339 (M ). 

Theor C, 42.47; B, 2.67; N, 12.38; 

Found c, 42.20; B, 2.62; N 12.46. 

Example 15 

A mixture of 2-(chloromethyl)saccharin (3 g, 12.9 -~-~ 

mmol) and sodium p-nitropbenoxide (2.55 g, 12.9 mmol) in TBF 

20 (50 ml) was heated overnight at 50°C and then refluxed for 45 

minutes. The reaction mixture was cooled, poured into a 

dilute sodium bicarbonate/ice solution and extracted twice 

with ethyl acetate. The combined organic extracts were washed 

with sodium bicarbonate solution and water, dried (Na2so4), 

25 and taken to dryness .!!! vacuo. Chromatography (silica gel; 

MDC) afforded an oil that was crystallized from hot 
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cyclohexane/ether. The resultant ·solid was recrystallized 

from ethanol to afford 0.92 g of 2·-(4-nitrophenoxymethyl) -

saccharin as white shiny platelets, ,'mp 162-164 °c. 1H ~mr (90 

MHz, CDC1
3

, DMSO-d
6

) :5.95 (2B, s) •. FDMS m/e 334 (M+). 

5 Theor C. 50.301 B, 3.021 N, 8.381 

Found c, so .06i B, 2 .911 N, 8. 2·e. 

10 

Example 16 

5-Ni tro-2-(1-phenyl-lB-tetrazol-5-ylthiomethyl) sacchari1 

(4 g; 9 .56 mmol) (Example 11) was dissolved in THF (250 ml) 

and placed in a Parr shaker bottle. Two spatulas of 10' 

palladium-on-charcoal catalyst were added under nitrogen, and 

the mixture was shaken under hydrogen (55 psi) for 2.5 days. 

The reaction mixture was filtered through Celite diatomaceous 

earth ·and filtrate mixed with water and extracted with MDC. 

15 The organic layer was dried (Na2so4), freed of solvent under 

vacuum, and the resultant yellow foam was sonicated with warm 

ethanol, cooled and filtered. The desired 5-aminosaccharin 

derivatlve, o.s g, was isolated as a cream colored solid. --~ 

FDMS: m/e 388 (M+). 

20. A mixture of the above 5-aminosaccharin derivative 

(0.5 g, 1.29 mmol) and 3,3-diphenylpropanoyl chloride (0.315 

g, 1.29 mmol) in acetonitrile (50 ml) was heated under reflux 

for 2.5 hours. TLC (95:5 methylene chloride:acetone) analysis 

revealed the presence of some starting amine. A small addi-

25 tional amount of acid chloride was added, refluxing was con­

tinued for an additional 1.5 hours and the reaction mixture 
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cooled an~ poured into ice water (400 ml). After 30 minutes, 

the mi~ture was f~ltered, and the resultant tan colored solid 

was washed.with water and air dried.: Chromatography on silica 

gel (95:5 MDC:ether) produced· a foam that was crystallized 

5 from hot ethanol to yield 0.68 g of 5-(3,3-diphenylpropion­

amido)-2-Cl-phe.nyl-lH-tetrazol-5-ylthiomethyl) saccharin as a 

white solid, mp 92-93°C decamp. FDMS: m/e 596 (M+). 1H nmr 

(90 mHz,_CDC13):3.25 (lH, d)1 4.8 (28, t)1 5.6 (2H, s)1 6.9-

10 

15 

20 

8 .2 (m, Ar). NMR also revealed approximately two ethanol 

molecules of crystallization: l.25 (t) r 3.7 (q). Comb. 

anal.: 

Theor for _C30H24N604S2 + 2c2H50B: 

C, 59.281 H, 5.271 N, 12.21 

Found: C, 58.09; H, S.15; N, 12.09. 

Example 17 

Methyl 2-chloro-2-phenylthioacetate was prepared as 

reported in the literature: I. Fleming and J. Iqbal, Tetra. 

Lett., l!r 327 (1983); M. Campbell, et al., Tetra. Lett., 21, 

l305. (1980) •· 

Saccharin (10 9, 54.6 mmol) was dissolved in ethanol 

(500 ~l) with slight warming. Thallous ethoxide (13.6 g, 54.6 

mmol) was added dropwise, and the resultant heterogeneous 

mixture was stirred at room temperature for 2 hours, then 

cooled, filtered and the solid washed with cold ethanol. The 

25 greyish white, crystalline solid was dried under vacuum in a 

desiccator to yield 19.4 g (92•> of the thallium salt of 

saccharin. 
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A mixture of the thallium salt of saccharin (1.78 9 , 

4.6 mmol) and methyl 2-chloro-2-phenylthioacetate Cl g, 4.6 

mmol) in DMF (25 ml) was stirred ~t 60°C for 7 hours. The 

mixture was cooled and poured into.ice water (400 ml). After 

30 minutes, the mixture was filtered, and the solid ~as washed 

with water and ·air-dried. Chromatography on silica (MDC) 

afforded a clear oil that was crystallized from hot ethanol to 

yield O .87 9 (51') of wl:lite needles of methyl 2-phenylthio-2-

(2-saccharinyl) acetate, mp 144-146°C. 1a nmr (90 MHz, CDC13 ): 

3.8 (3B, S), 5.95 (lB, s)·J 7.2-8.15 (9B, m). FDMS: m/e 363 

(M+) • 

A solution of methyl 2-phenylthio-2-(2-

saccharinyl) acetate (2 g, 5.5 mmol) and sulfuryl c·hloride 

(0.74 g, 5.5 mmol) in MDC (50 ml) was stirred at room temper­

ature for 2 hours. Solvent was removed under vacuum, and the 

15 yellow oil was crystallized from warm ethanol to give 0.94 g 

of product. NMR revealed greater than 50% starting material. 

An additional amount of starting material (1 g, 2.75 mmol) was-:. 
. . 

added to the crude product mixture and it was redissolved in 

methylene chloride. Sulfuryl chloride (0. 5 ml) was again 

20 added and the mixture was stirred at room temperature for 

about 12 hours. Work up as above afforded o .66 g of crude 

methyl 2-chloro-2-(2-saccharinyl)acetate that was used 

immediately in the next step. 
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A mixture of thia chlori~e (0 .66 -g crude mixture) 

and l-phenyl-5-mercapto-lH-tetrazole in the f:orm of the sodium 

aalt (0·'' ~, 2.2 mmol) was heated under reflux in methyl 

ethyl ketone (25 ml) for 4 houri. , After: •tirr ing at room 

5 temperature for 2 daye, the reaotion mixture was pouted into 

ice water. The tan aolid i•olated by filtration was washed 

with water and ai~-~ried. Chromatography on •ilica gel (MDC) 

yielded an off-white !oam that waa c~yatallised from ethanol 

to yield 0.36 g of methyl 2•(1-phenxl-lB•tetrazol-S-yltbio)-

10 2-c2-1accharinxl>acetate a~ a white cryatalline eolid, mp l60-

1&2•c. 1s nm~_(90 llB•~ coc13)a~.a (J~., a)J 1.os (1&,-a)J 7.4-

8.l (IS, a). PDllS1.llt/e 43i (M+). 

15 

Theor for c17H1315o5s2; 

C, •7.33' I, 3.04s H, 16.231 
round: c, · 47 .15 r s, 3. 09 J N, 16. 30. 

lltpl! ll 

. 'l'o a •uapenaion of & • O g (0. 03 mol) of cuprou• 

iOdide in 100 ml of TBr waa added 25 ml cf dimethyl •ulfide, 

and tbe reaultlng yellow •olution waa oooled to _,, •c and 

20 treated dropwlae with a aolution of 23 ml (0.0fi mol) of a 

3.0 M aolution of phenyl aa9ne11um bromide in diethyl ether. 

The re1ulting pale yellow-oran9e ao1ut1on waa atirred at -1e•c .. 
under nitrogen for one hour an4 then treated vith 3.02 g (0.03 

llOl) of 2-cyclohexenon1 in 10 ml of TH1. 'l'be resulting 

25 mixture was allowed to warm to o•c over a two hour period, 

recooled to -78 •c, tr1ate~ with 15 ml of hexamethyl-
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phosphoramide, stir·red for thirty minutes, treated with a .o 9 
(0.09 mol) of methyl cyanoformate and allowed to warm to 

ambient temperature overnight. 'l"he reaction mixture was 
' 

poured into 100 ml of 2N hydrochloric acid, and the organic 

5 phase was separated and the aqueous phase back extracted with 

MDC. The combined organic extracts were taken to dryness in 
vacuo, and the residue triturated with saturated ammonium 

chloride, then with water, then with brine and taken to dry-
... 

ness once again to give 3.2 g of methyl 2-phenvlcyclohexan-6-

tO one carboxylate as an oil. 

The latter (3.0 g, 0.013 mol), 4.8 g (0.039 mol) of 

benzyl mercaptan and 1.0. g of Amberlyst•-15 resin (Rohm and 

Baas) in chloroform was heated under reflux for twenty ·.hours, 

the mixture treated with an additional 1.5 g of the resin and 

15 heated for an additional four hours. The mixture was then 

cooled to ambient temperature, filtered, the filtrate taken to 

dryness in vacuo, the residue triturated with hexane and the 

solid collected by filtration to give 0 .85 g (19') of a --~ 

mixture of· methyl 2-benzylthio-6-phenylcyclohex-2-ene 

20 carboxylate and methyl 2-benzylthio-6-phenylcyclohex-l-ene 

carboxylate, 0.6 g (0.0018 mol) of which was heated with 2.0 g 

of 2,3-dichloro-5 ,6.r.dicyanobenzoquinone in 25 ml of toluene 

with stirring under ~itrogen for twenty-four hours. The 

mixture was filtered through a pad of silica gel, eluting with 

25 2:1 MDC:hexane and the eluate taken to dryness to give 0.3 g 

(67•) of methyl 2-benzylthio-6-phenylbenzoate. 
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The latter 0 .52 9 (0 .0016 mol) dissolved in 10 ml of --

MDC was diluted with 20 ml of acetic acid and 5 ml of water, 

the-- mixture cooled to -10°C, and 'chlorine gas was bubbled 

through the mixture until the exothermic reaction subsided. 

5 The mixture was then stirred for ten minutes and taken to dry-
- -

ness in vacuo to give 0.41 9 (85') of methyl 2·-chlorosulfonvl-

6-phenvlbenzoate which was dissolved in 10 ml of TBF and added 

to 25 ml of a solution of concentrated ammonium hydroxide 

while cooling in an ice/acetone bath. The reaction mixture 

to was extracted with- MDC, the organic phase discarded, and the 

15 

aqueous layer acidified to pH 1 with concentrated hydrochloric 

acid and extracted with MDC. The organic extracts, on washing 

with brine, drying and evaporation to dryness, afforded 0.33 g 

(97t) of 4-phenylsaccharin. 

Following a procedure similar to that described in 

Example 21, the latter (0.33 g, 0.0012 mol) was reacted with 

0.3 g (0.0019 mol) of chlor~methyl pheny~ sulfide in 15 ml of 

toluene in the presence of o.oe g (0 .0025 mol) of tetrabutyl-

ammonium bromide and the product, 2-phenylthiomethy~-6-

20 phenylsaccharin (0.48 g·~ 1001), treated with sulfuryl chloride 

in MDC to give 0 .36 g (95t) of 2-chloromethyl-4-phenyl-

saccharin·. 

Example 19 

A solution of 2.2 g (0.0071 mol) of 2-(phenyl-

25 chloromethyl) saccharin and 1.4 g (0 .0071 mol) of the sodium 

salt of 1-phenyl-S-mercaptotetrazole in 30 ml of DMF was 
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heated at 55° for. thz::ee ~nd c;>ne ~alf hours,· then stirred at 

ambient temperature for ab,~ut sixteen hours and poured into 

ice water containing dilute sodium bicarbonate. 'l'he solid 
: . ' . 

which separated was collected, washed wit~ water, air dried 

5 and chromatographed on si~ica gel, , eluting with 98 :2 MDC: 

diethyl ether, to.give.2 g (63t) ~~ 2-Cl-phenyl-lB-tetrazol-S­

ylthiophenylmethyll saccharin, mp 192-193_0 c. 
Example 20 

A solution of 4.53 g (0.022 mol) of the sodium salt 

10 of saccharin and 5 .9 (0.022 moll of l-pt!~nyl-4-chloromethyl­

tetrazolin-S-thione in SO ml of DMF ··was heated at. 130 ° for 
~ . 

four hours, then cooled and pou~ed into ice water. 'l'he solid 

which separated was colle.~ted, washed with water, dried and 

chromatographed on silica gel, eluting with MDC, to give 4.8 g 

15 (58') of 2-(1-phenyl-5-thioxotetrazol-4-ylmethyl)saccharin, 

mp 140-142°c. 

Example 21 

A mixture of 3.27 g (0.012 mol) of 4-bromosaccharin -· 

[Japanese Pat. Publcn. 58/79,034, published May 12, 19831 C.A. 

20 ~' 7773w (1984) J, 1.63 g (0 .015 mol) of potassium t-

butoxide, .0.39 g (0.0012 mol) of tetrabutylammonium bromide 

and 3.0 ml (0.022 mol) of chloromethyl phenyl sulfide in 100 

ml of toluene was heated under reflux under a nitrogen 

atmosphere for eight hours and then at ambient temperature for 

25 about sixteen hours. 'l'he reaction mixture was then cooled, 

diluted with ethyl acetate and the organic layer washed with 
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bicarbonate, water and 'brine and then dried over magnesium 

sulfate and taken·to dryness.!!! vacuo. The residual solid was 

rec1;ystallized from ·toluene-hexane (o give 3.86 g (84%) of .!:: 

bromo-2~phenylthiomethvlsaccharin, mp 174.5-178°C. 

'l'o a solution of the latter· (3.27 g, 0.008~ mol) in 

·es ml of MDC wtt,s added, dropwise with stirring, .1.02 ml 

(0.0127 mol) of sulfuryl chloride. The mixture was stirred at 

ambient temperature· for an hour and a half, concentrated in 

vacuo and the residue triturated with hexane and filtered to 

10 -give 2.61 9 o'f crude product which was recrystal~ized from 

toluene-hexane to . _give. 2~·24 g (85%) of 2...;chloromethyl-4..;. 

bromosaccharin, mp 157.,;.1S9°C. 

Example 22A 

'l'o a solution of·a.o ml (0.053 mol) of tetramethyl-

15 ethylenediamine ('l'MBDA) in 350 ml of 'l'BF at -70°C was.added 42 

ml (0. 055 mol) of a 1. 3 M solution of s-butyl lithium in 

hexane and the mixtlJre was stirred for fifteen minutes. To 

the solution was added dropwise with stirring a solution of 

10.36 g (0.050 ·mol) of 2-methoxy-N,N-diethylbenzamide in 150 

20 ml of 'l'BF while maintaining the temperature at -60°·c or below 

and sulfur dioxide then bubbled into the reaction mixture, 

keeping the reaction temperature below -so 0 c until the 

reaction mixture was acid to wet litmus paper. The mixture 

was then stirred at ambient temperature for two hours, diluted 

25 with 450 ml of hexane, and the solid material which had 

separated was collected, dissolved in 200 ml of water and the 
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mixture treated with 65 g of sodium acetate, ·.and 21.5 9 (0.19 

mol) of hydroxylamine-0-sulfonic acid was added in portions 

with stirring. The white solid which separated was collected 
' 

and dried to give 7.04 g (49•) of 2-aminosulfonyl-6-methoxy-

5 N,N-diethylbenzamide, mp 190-194.5°C. 

A mixture of the product (4.3 g, 0.015 mol) in 75 ml 

of dioxarie and 25 ml of concentrated hydrochloric acid was 

heated on a steam bath for 70 bouts, then cooled, concentrated 

in vacuo, dilute~ with water and ice and rendered strongly 

lO basic with concentrated sodium hydroxide. Extraction of the 

mixture with MDC and isolation of the product from the organic 

extracts afforded 1.29 g (40•) of 4-methoxysaccharin. In an 

alternative, and preferred, procedure, cyclization cf 2-

aminosulfonyl-6-methoxy-N,N-diethylbenzamide to 4-methoxy-

15 saccharin in 65' yield was ca.rr ied out in refluxing glacial 

acetic acid for six and a half hours. 

Following a procedure similar to that described in 

Example 21 above, 1.14 g (0. 0053 mol) of the latter was 

reacted with 1.31 ml (0.0097 mol) of chloromethyl phenyl 

20 sulfide in toluene in the presence of 0.72 g (0.0064 mol) of 

potassium t-butoxide and 174 mg (0 .00054 mol) of tetrabutyl­

ammonium bromide to give 1.23 g (69•) of 4-methoxy-2-phenyl­

thiomethylsaccharin, mp 152.5-154.5°C (from ethyl acetate­

hexane), 1.02 g (0.003 mol) of which was treated with 0.36 ml 

25 (0.0045 mol) of sulfuryl chloride in MDC to give 282 mg (36%) 

of 2-chloromethyl-4-methoxvsaccharin, mp 169-174°C. 
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Example 22B 

To a solution of 4.74 ml (0.031 mol) of tetra­

methylethylenedi·amine in 300 ml of TB!' (passed through alumina 

prior to use) was added 5.8 g (0.03 mol) of 2"'.'"ethyl-N,N-

diethylbenzamide. The solution was cooled to -78°C and 

treated with a solution of 34 .9 ml (0 .031 mol) of a o .9 M 

solution of s-butyl lithium in cyclohexane. When addition 

was complete, the mixture was stirred for twenty minutes and 

then treated with a solution of 3.2 ml (0.04 mol) of ethyl 

. 10 iodide while maintaining the _temperature at -7~ 0c. The 

temperature was then allowed to rise to ambient temperatur~. 
. . 

and the mixture stirred for about sixteen hours and then 

poured into water. The resulting oil was separated and 

chromatographed on silica gel, eluting with 10% ethyl 

15· acetate/hexane to give 2.86 g (43') of 2-sec.-butyl-N ,N­

diethylbenzamide as a yellow oil. 

Following a procedure similar to that described in 

Example 22A above the latter (10~45 g, 0.045 mol), dissolved 

in 70 ml of TB!', was added to a solution of 39.2 ml_ (0.047 mol) 

20 of a 1.2 M solution of a-butyl lithium in cyclohexane-and 7.1 

ml (0.047 mol) of tetramethylethylenediamine in 250 ml of THF 

while maintaining the temperature at -78°C. When addition was 

complete the mixture was stirred for an additi~nal one half 

hour at -78°C and then treated with sulfur dioxide at -70°C 

25 and then allowed to warm to room temperature. The mixture was 

taken to dryness ,!n vacuo, and the residue was dissolved in 
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water and··added with stirring to a cold ·solution of 15.2 9 

(0.134 mol) of hydroxylaminesulfonic acid and 15.4 ml (0.134 
I 

mol) of 35' sodium hydroxide to giv~ 10.1 g (72') of 2-amino-

sulfonyl-6-sec.-butyl-N,N-diethylbenzamide. 

'l'he latter ·(6.83 g, 0.22 mol) was dissolv-ed in 100 

ml of glacial acetic acid and the solution heated under reflux 

for thirteen hours and then taken to dryness. 'l'he residue was 

triturated with diethyl ether and collected by filtration to 

give 5. 7 g (83') of the diethylammonium salt of · 4-sec. -

10 butylsaccharin. 

15 

'l'he latter (3.0 ·g, 0.0096 mol), on·reaction with 

1.13 ml (0.012 mol) of chioromethyl phenyl sulfide in toluene, 

afforded 3.47 g (100') of 2-phenylthiomethyl-4-sec. -butyl­

saccharin. 

Re~ction of the latter (3.2 g, 0.0097 mol) with 2.3 

ml (0.029 mol) of sulfuryl chloride in 20 ml of MDC afforded 

2.4 ·g (87•) of 2-chloromethyl-4-sec.-butylsaccharin. 

Example 22C 

'l'o a solution of 9.3 ml (0.058 mol) of tetramethyl-

20 ethylenediamine in 340 ml of 'l'BF at -78°C was added 52 ml of a 

1.1 M solution (0.057 mol) of s-butyl lithium in TBF. The 

solution was then treated with a solution of 11.37 g (0.052 

mol) of 2-propyl-N,N-diethylbenzamide in 75 ml of TBF at -78°C 

and the solution stirred for fifteen minutes and then treated 

25 with a solution of 8.3 ml of (0.104 mol) of ethyl iodide in 

THF. The solution was stirred for an hour and a half at -78°C 
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and then quenched by the addition of. saturated ammonium 

chloride added. dropwise at -78 °C. The mixture was then 
.. 

alloweo to warm to ambient temperature, diluted with diethyl 

ether, washed first with dilute hydrochloric acid, then with 

5 water, ttien with saturated sodium bicarbonate, then with brine., 

dried _and taken ~o.dryness to give 12.91 g of crude product 

which . was chromatog-r~phed on silica gel, eluting with 10% 

ethyl acetate/~exane to give 3.23 g (25t) of 2-(3-pentyl)-N,N-

diethylbenzamide_ as a yellow oil. 

to Following a procedure similar- to that described in 

Example 22A above, the latter (3 .os g, O .0115 mol) in TBF was 

reacted with 10.S ml (0.126 mol) of a 1.2 M solution of 

s-butyl lithium in TBF in the presence of 2.1 ml (0. 01·4 mol) 

of tet~amethylethylenediamine. The resulting lithium salt was 

15 then reacted first with sulfur dioxide and then with sodium 

hydroxylaminesulfonate . to give 1.97 g (52•) of 2-amino­

sulfonvl-6.-(3-pentyll-N ,N-diethylbenzamide as pale yellow 

crystalls,·mp 118-120°C (soft 102°), 1.84 g (0.0056 mol) of 

which was cyclized in 22 ml of refluxing glacial acetic acid 

20 to give. 1.28 g (701.) of the diethylammonium salt of 4-(3-

pentyl) saccharin, mp 107.S-~09.S°C. 

The latter (0 .0037 mol), on reaction with O. 74 ml 

(0.0055 mol) of chloromethyl phenyl sulfide in the presence of 

116 mg (0.0004 mol) of tetrabutylammonium bromide in 45 ml of 

25 toluene, afforded 1.93 9 of 2-phenylthiomethyl-4-(3-pentyl> -

saccharin as a pale yellow oil, 1.93 9 (0.0037 mol) of which, 



WO 90/13549 . PCT/US90/02434 

5 

-53-

on reaction with 0.59 ml (0.0073 mol) of sulfuryl chloride in· 

37 ml of MDC, afforded 1.2 g of 2-chloromethyl-4-(3-pentyl>­

saccharin as a pale yellow oil. 

Examples 220 - 22N 

Following a procedure similar to that described 

above in Example 22A, subs ti tu ting for the . 2-methoxy-N, N­

diethylbenzamide used therein an appropriate 2-~-R4 -

substituted-N,N-diethylbenzamide, the following 2-halomethyl-

4-R3-R4-substituted saccharins listed in TABLE A were prepared 

10 via the corresponding 2-phenylthiomethylsaccharins. Wherever 

available, the melting point, recrystallization solvent and 

yield are given for each of the 2-unsubstituted sacc~arins, 

the 2-phenylthiomethylsaccharins and . the 2-chloromethyl­

saccharins in columns headed •mp/Solv.• and "Yield". In all 

15 instances, the intermediate 2-phenylthiomethylsaccharins were 

used directly in the subsequent step without further charac­

terization or purification. 
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TABLE A 
\0 = ...... ..... 

Sacc. 2-c6e5sce2-sacc. 2-c1ce2-sacc. ~ 
Ex. -1!3l!!4_ !!!!LSolv. Yield ~LSolv. Yield m12LSolv. Yield 

.22D 8 260-262 93 -- 100 158.0-160~0 41 

7-Cl 
i-PrOB 

22E CB(CB3) 2 177.0-178.0 88 -- 100 96.0-98.0 20 

B Me OB i-PrOB-Cyc. hex. 
; 

22F ce3o (a) 64 -- 100 190.0-192.0 76 

5-ce3o 
I 

U'I 

22G cooce3 (b) 76 65. 186.0-187.0 
.. -- I 

ff EtOAc-hex. . . 

228 c2ff50 (a) 96 -- 95 139.0-140.0 97 

ff 
_; 

221 (Cff3) 2Cff0 87 75 142.5-143.S 94 
-fn~ 

'"d -- en ; .Q 
H 

n 

i: ...... 
~ 

"' flJ _rn \0 ---tel = 
22J ce3o (a) 94 -- 89 

n ....... 
-9 = 

~ 6-ce3o \:. =l 
~ n 
Q. 

' : ~ .. 



Ex. 
22K 

22L 

22M 

22N 

TABLE A (cont'd) 

Sacc. 2-C6HS SCH2-sa.cc. 2-ClCH2-sacc. 

.l!3LB4- JDPLSolv • Yield m2LSolv. Yield m2LSolv. fuld 

CH(CH3)- 83 -- 100 -- 87 

(C2H5) 
H 

C2H5 i-PrOH 67 -- 52 -- 99 

S,7-(CH30) 2 
i-PrOH 

CH(C2HS)2 107.5-109.S 70 -- 100 -- 100 

Me t-Bu 
H ether:hex. 

C6HS (c) -- 100 -- 1'00 

H 

(a) Isolated and used in the next step as the diethylammonium salt. 

(b) The 2-unsubstituted-saccharin· was prepared by cyclization of dimethyl 3-

aminosulfonylphthalate in methanol in the presence of a. molar equivalent of .. 

sodium methoxide. The phthalate ester was prepared by diazotization of · 

dimethyl 3-aminophthalate, decomposition of the diazonium salt with sulfur 

dioxide in the presence of cupric chloride and reaction of the'.resulting 

dimethyl 2-chlorosulfonylphthalate with ammonia. (84t yield overall). 

(c) See Example 21B for preparation of 2-unsubstituted-saccharin. 

' ' . 

I 
U'I 
U'I 
I 

·; - .... 
--en ==rn -g-
=~ -:::i:: 
===~ - b::I 
-<11 =g 
~l ---~ -...,....(11 

Q. 
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'! 

-~ 



{/ 
> 

WO 

90113549 

· iii inliiilir PQ"/US90/02434 

-56-

EgPPle 23 

Following a procedure aimilar to that described in 

Example ·1, reaction of 18.3 g (O.l mol) of saccharin with 70 

ml · of 37t formalin in · ethanol &~forded 3. 58 g (70t) of a.:·· 
5 bydroxxmethYl•accharin, 25 g (0.117 mol) of which was reacted 

with •3.3 g (0.234 mol) of phoaphorua tribromide_in diethyl 

ether to 9ive 29.8 g (92•> of 2-bromomethylaaccharin, mp 155-

1579C. 

10 

B!MPle 2• 

'l'o a solution of 4 9 (0.0175 mol) of 6-nitro­

aaccharin in 240 ml of ethanol wa1 added 4.4 g (0.0175 mol) of 

thallium ethoxide, and the mixture waa allowed to stand at 

room temperature for one hour, cooled for about 16 ~our• and 

th• precip~tated aolid collected and dried to give 7 .6 g 

15 · (lOOt) of the thallium aalt of l•nitrosaccharin. The product 

••• aullpended in 50 al of DMP and th• mixture treated with 

3.07 g (0.0lt• 110l) of cblorometbyl phenyl aulf ide, th• 

•ixtur• ••r•ed at about a3•c for five houra, allowed to atand 

at allbient teaperature for about 11 hour•, and then pour•c! 
20 into lee water. Tb• crude product, obtained by filtration, 

waa 1tlrred in MDC and filtered to remove thallium aalta. ~he . 

filtrate waa freed of aolvent, and the reaultant pal• yellow 

aolld·wa1 eonicated with warm ethanol and once again collected 

and dried to 9ive 4 .Ci g ·--f7S•l of t-nitro-2-pbenylthio-. 

25 .. thxlaaccharin, mp 161-1&3•c. The latter, on reaction wlth 

aulfuryl chloride 1n MDC uain; the procedure deacribed above 

in Zxample 17 afforded 3. 7 CJ of 2-chloromethyl-§­

nitroaaccharin. 
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Example 25A 

A· solution of 49.8 g (0.199 mol) of 2-hydroxy-s­

(1,1,3,3-tetramethylbutyl)benzoic ac;id in 200 ml of methanol 

was heated to S0°C and then treated dropwise with about 80 9 

5 of sulfuric acid ·at a rate to maintain the reaction under 
-

reflux. The reaction mixture was heated under reflux for an 

additional 11 hours, then cooled and partitioned between water 

and ethyl acetate. The organic layer was washed with 

saturated sodium bicarbonate, then with brine, dried over 

10 sodium sulfate and taken to dryness to given 48.6 9 (92%) of 

methyl 2-hydroxy-S-Cl,1,3,3-tetramethylbutyl)benzoate. 

The latter dissolved -in 250 ml of DMF was treated 

first with 40.4 g (0.36 mol) of l,4-diazabicyclo[2.2.2]_octane 

followed by 33. 4 g (0. 27 mol) of dimethyl thiocarbamoyl 

15 chloride and 100 ml of DMF~ The reaction mixture was heated 

at 45°C for about eight hours, cooled, poured into ice/water 

and concentrated hydrochloric acid and then extracted with 

ethyl acetate. The combined ·organic extracts were washed with--~ 

dilute hydrochloric acid, then with ·sodium bicarbonate and 

20 then with brine, dried and taken to dryness to give 48.2 g 

(76\) of methyl 2-CN,N-dimethylthiocarbamyloxy>-S-Cl,1,3,3-

tetramethylbutyll benzoate which was heated at 220 °C for 15 

hours, then cooled, dissolved in toluene and chromatographed 

on silica, eluting with 1:9 ethyl acetateitoluene~ to give 

25 3.6 g (14\) of methyl 2-(N,N-dimethylcarbamylthio)-5-

(1,1,3,3-tetramethylbutyl)benzoate. 
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A solution of the latter (0.025 mol) in 40 ml of MDC ·· 

was treated, with stirring, with 80 ml of glacial acetic acid, 
. I 

I • followed by 16 ml of water. The reaction mixture was cooled 

to 0°C, and chlorine was bubbled through the reaction mixture 

5 for about five miniites while maintaining the temperature 

between 5 and ·24°c. The reaction was stirred for an 

additional 30 minutes, concentrated in vacuo, and the 

remaining solution poured into ice water. Extraction of the 

mixture with ethyl acetate and isolation of the product from 

10 the combined organic extracts afforded 6.8 g (78t) of methyl 

2-chlorosulfonyl-5-(1,1,3,3-tetramethylbutyl)benzoate. 

15 

The product (9.0 g, 0.026 mol) was dissolved. in TBF 

and added to 100 ml of concentrated ainmonium hydroxide with 

cooling in an ice bath. The resulting solution was stirred 

for about 16 hours, then concentrated .!n vacuo and the concen-

trated solution acidified to pH. 3 with concentrated hydro­

chloric acid. The mixture was stirred for _several hours, and 

the separated solid collected, washed with water and dried to 

give 9.0 g of S-Cl,1,3,3-tetramethylbutyl)saccharin, mp 213-

20· 21s 0 c. 
Following a procedure similar to that described in 

Example 17, 9. 0 g (0. 30 mol) of the product was reacted with 

thallium'ethoxide in ethanol and the resulting thallium salt 

reacted with 3.33 g (0.021 mol) of chloromethyl phenyl sulfide 

25 in DMF to give S.76 g (66t) of 2-phenylthiomethyl-5-(1,1,3,3-
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tetramethy.lbutyl) saccharin, 3. 3 g .(0. 007 mot) of which was 

treated with 0.944 g of sulfuryl chloride ~n MDC to give 1 g 
. ' 

(41') of 2-chloromethyl-S- Cl', 1, 3, 3-tetramethylbu tyll -

saccharin. 

Example 25B 

Following a procedure similar to that described 

Example 2SA above, 15.5 g (0.086 mol) of ethyl 2-hydroxy-6-

methylbenzoate was reacted with 15.9 g (0.129 mol) of N,N­

dimethyl~hlorothiocarbamate in the presence of 19. 3 g (0 .172 

10 mol) of l,4-diazabicyclo(2.2.2]octane in _DMF to give 22.1 9 

(96•) of ethyl . 2-(N,N-dimethylthiocarbamyloxy>-6-methyl-

benzoate which was heated at 220°C for about 10 hours. The 

product ~as purified by chromatography on silica gel in MDC to 

give ethyl 2-CN,N-dimethylcarbamylthio)-6-methylbenzoate as a 

15 red-brown oil. 

A solution of the latter (22.6 g, 0.0844 mol) in i70 

ml of MDC was treated with 340 ml of glacial acetic acid and 68 

ml of water while cooling in an ice/acetone bath, and chlorine -· 

was bubbled through the reaction mixture for 10-15 minutes. 

20 The reaction vessel was evacuated to remove excess chlorine 

and MDC and. the mixture poured into water and partitioned 

between MDC and water. The oranic layer, on drying and 

evaporation to dryness, afforded 19 g of ethyl 2-chloro­

sulfonyl-6-methylbenzoate, 5 g (0.019 mol) of which was 

25 reacted with concentrated ammonium hydroxide in TBF to give 

6.1 g (67') of 4-methylsaccharin. 
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Following a procedure similar to that described in 

Example 17 above,.the product (10.1 g, 0.0512 mol) was con-
~ 

verted to·the thallium salt· by reaction with 12.8 9 (0.0512 

mol) of thallium ethoxide in ethanol and the thallium salt 

5 reacted with 6.7 g (0.0427·mol) of chloromethyl phenyl sulfide 

in DMF to give 6.85 g (SO•> of 2-phenylthiomethyl-4-methyl-

saccharin. 

Reaction of the latter (6.7 g, 0.021 mol) with 

sulfuryl chlor.ide in MDC afforded 4.9 g (9S•> of 2-chloro-. 

10 methyl-4-methylsaccharin. 

Example 26A 

A mixture of .75 g (0.36 mol) of 3,3-dithiobis­

propionic acid, 102 ml of thionyl chloride and a catalytic 

amount of pyri~ine was stirred for ·about 24 hours and then 

15 evaporated to dryness in vacuo. The residue was treated with 

MDC and evaporated to dryness again to remove residual thionyl 

chloride and pyridine to give 87 g (98t) of the corresponding 

bis acid chloride, 44.8 g (0.18 mol) of which was dissolved in -· 

THF and:added dropwise to a solution of 77.16 g (0.72 mol) of 

20 benzylamine in TBF. .The mixture was stirred for two hours at 

40-45°C, cooled and the precipitated solid collected, washed 

with water and dried to give 59 g (84•) of 3 ,3-dithiobis­

propionic acid N,N'-dibenzylcarboxamide, mp 162-16S°C. 

Reaction of 7.0 g (0.018 mol) of the latter with 

25 10.25 g (0.076 mol) of sulfuryl.chloride in MDC gave a mixture 

of 2-benzyl-2B-isothiazol-3-one and S-chloro-2-benzyl-2H-
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isothiazol-3-one which were largely separated from one another 

by sonication in MDC (which solubil~zed most of the former). 

The insoluble material was collected by.filtration and chroma­

tographed on silica gel with.MDC •. There was thus obtained s-

5 chloro-2-benzyl-2H-isothiazol-3-one, mp 58-68°C. 

10 

A solution of 10 g (0.044 mol) of the latter in MDC 

was cooled to 0°C and the solution treated with 7.6 g (0.044 

mol) . of 3-chloroperbenzoic acid, the mixture stirred for 10 

minutes and then treated with a second 7 .6 g portion of the 

perbenzoic acid. The reaction mixture was filtered, the 

filter washed with MDC and the filtrate washed with saturated 

sodium bicarbonate, then with brine, dried over sodium sulfate 

and taken to dryness and the residue chromatographed in MDC on 

silica gel, the product being eluted with SO :SO bexane :MDC, to 

l5 give 7.15 9 (46t) of 5-chloro-2-benzyl-2H-isothiazol-3-one-l­

oxide. 
.. 

A solution of 1.1 9 (0 .0045 mol) of the latter in-·· 

8 ml of benzene was treated with 0.55 g (0.0051 mol) of 2-

methoxyfuran and the solution heated in a pressure bottle at 

20 70°C for 1 1/2 hours and then cooled and the solid collected, 

washed with benzene· and dried to give 2·-benzyl-7-hydroxy-4-

methoxybenzisothiazol-3-one-l-oxide, mp 235-237°C. 

A mixture of the product (1.85 g, 0.006 mol), 2.48 g 

(0.018 mol) of potassium carbonate and 1.70 g (0.012 mol) of 

25 methyl iodide in acetone was heated under reflux for 1 1/2 

hours and then cooled and poured into water. The solid which 
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aeparated was collected by filtration, waahed with water and 

dried to give 1.70 9 (89t) of 2-benzyl-4,7-dimethoxy- .. 

benslaothia101•3•one-1:9'i4!1 1.13 ; (0.0035 mol) of which waa 
. ' 

oxidised with 1.20 9 · (0.00'7 mol) of 3-chloroperbensoic acid in 

5 MDC uaing the procedure deec:ribed above to give 1 .• 03 g (88•) 

of 2-ben1x1•4,7-d1 .. thoxY••ccharin. 

A mixture of 2.07 g (0.0062 1101) of the product, 

1.37 g (0.02 mol) of ammonium formate and 1.5 g of io• 
pallacU.&a•··Oft··ehareeal eatlalyo' in 80 ml of mothanol .. WilO haatad 

• 10 under reflux for one hour, then cooled and filtered, and the 

filtrate tak•n to dryn••• to give 0.92 g (57t) of the ammonium 

aal' ef 4,2·4imotho•ycaoaharin. 

A solution of 1.11 9 (0.0042 mol) ot th•· ammonium 

•alt waa diaaolved in DMF, 0.67 g (0.00•2 mol) of chloromethyl 

15 pbenyl eulf 1de wa• added, and th• aolution heated under reflux 

for •ivht houra and then cooled and poured into ice wat•r. 

~he •olid which •eparated va1 collected, waahed with water and 

dried to vi•• 0.50 CJ (33t) of 2-pbenylthioa_aetbyJ-4,7--· 

20 

25 

fJl!tbOIXllCObtgin. 

Reaction of the latter (O.S g, 0.0013 mol) with 

aulfuryl chloride in MDC uaing the procedure de•cribed above 

in Bxample 17 afforded 0.22 CJ (58t) of 2-chloromethyl-4,'7-

di .. tboxy•accharin. 

lx!!Rl•• 2§8 and 26C 

Following a procedur• aimilar to that described in 

lxaaple 26A, other 2-chloromethylaaccharin derivative•· were 

prepared •• follovas 
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Example 26B 

Reaction of 5.8·g (0.024 JQol) of·5-chloro-2-benzyl-

2H-isothiazol-3-one with 3.76 g (0.0335 mol) of 2-ethoxyfuran 

afforded 3 .OS g (40%) of 2-benzyl-4-ethoxv-7-hydroxybenz-
-

5 isothiazol-3-one-l-oxide, 5.7 g of which was reacted with 3.6 

g (0. 019i mol) of 2-(2-methoxyetboxy] e·thyl bromide in the 

presence of 4.95 g (0.0358. mol) of .potassi"um.·carbonate in 125 

ml of methyl ethyl ketone and 25 ml of DMF to give 7.0 9 (93•) 

of 2-benzyl-4~ethoxy-7-[2-C2-methoxyethoxy)ethoxylben~-

10 isothiazol-3-one-l-oxide, which was· oxidized as before with 3-

·chloroperbenzoic acid in MDC to give 2-benzyl-4-ethoxy-7-(2-

(2-methoxyethoxy)ethoxy]saccharin. Debenzylation of·. 6 .6 g 

(0.015 mol) of the .latter with 3.,34 g (0.053 mol) of ammonium 

formate in the presence of 6.4 g of 10' palladium-on-charcoal 

15 catalyst in methanol afforded the ammonium salt of 4-ethoxy-7-

[2- (2-methoxyethoxy) ethoxyJ saccharin, which was reacted with 

2.38 g (0.015 mol) of chloromethyl phenyl sulfide in 100 ml of--· 

DMF to give 1.46 g (21•) of 2-phenylthiomethyl-4-ethoxy-7-(2-

(2-metboxyethoxy) ethoxylsacchar in, mp 73-75°C (from iso-

20 propanol). Treatment of 1.4 g (0.0029 mol) of the product 

with 0.4 g (0.0029 mol) of sulfuryl chloride in MDC afforded 

1.16 g (lOO•> of 2-chloromethyl-4-ethoxy-7-(2-(2-methoxy­

ethoxv) ethoxy]saccharin. 
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Example 26C 

Reaction.of 3.03 g (0.01 moil) of 2-benzyl-7-hydroxy-

4-methoxybenzisothiazol-3-one-l-oxide (Example 26A) with 2.01 

g (0.011 mo~). of 2-(2-methoxyethoxy) ethyl bromide in methyl 
-

5 ethyl ket~ne in tbe presence of 2 g (0.015 mol) of potassium 

carbonate affor~e.d ·2.58 g (64%) of 2-benzyl-4-methoxy-7-[2-

(2-methoxyethoxy>ethoxy]benzisothiazol-3-one-l-oxide, which, 

on oxidation with 1.1 g (0.0063 mol) of 3-chloroperbenzoic 

acid in ~c, gave . 2-benzyl-4-methoxv-7-(2-(2-methoxyethoxv> -

10 ethoxy]saccharin.. Debenzylation of 0.25 g (0.0006 mol) of the 

product with 0.13 g (0.0021 mol) of ammonium formate in 

methanol in the presence of 0. 25 g of 10% palladi·~m-on­

charcoal gave 0.21 g (100%) of the ammonium salt of 4-methoxv-

7-[2-<2-methoxyethoxy)ethoxy]saccharin. Reaction of 1. 4 g 

15 (0.004 mol) of the· ammonium salt with 0.63 g (0.004 mol) of 

. chlo~omethyl· phenyl sulfide in ~MF afforded 2-phenylthio­

methvl-4-metboxy-7-[2-C2-methoxyethoxy> ethoxyJ saccharin, 

which, on reaction with sulfuryl chloride in MDC, afforded 

0.53 · g. -(35%) of 2-chloromethyl-4-methoxy-7-(2-(2-methoxy-

20 ethoxy)ethoxy]saccharin. 

Example 27 

A solution of 1.89 g (0 .011 mol) of diethylamino 

sulfur trifluoride (DAST) in 20 ml of MDC was added to a 

suspension of 2.13 g (0.01 mol) of 2-hydroxymethylsaccharin in 

25 25 ml of MDC while maintaining the reaction mixture at -78°C. 
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The reaction mixture was stir~ed at -78°C for one 

hour, the temperature was then allowed to slowly rise to 
I 

ambient _temperature and the mixture stirred for 16 hours and 

then poured into ice-water. The organic layer was separated 

5 and washed with water, dried over magnesium sulfate and taken 

to dryness to give 2.2 g of product which was recrystallized 

from ethyl acetate to give 1.6 g (74') of 2-fluoromethyl­

saccharin, mp 96-98°C. 

10 

Example 28A 

To a solution of o.s g (0.0025 mol) of 4-methyl­

saccharin in THF cooled to -78°C by a dry ice/acetone bath was 

added, dropwise with stirring, a solution of 5.2 ml of a 1.3 M 

solution of s-butyl lithium in THF. The mixture was stirred 

an additional hour at -78°C and then treated with 0.16 ml 

15 (0.025 mol) of methyl iodide over a 1 1/2 hour period. The 

mixture was stirred for an hour and 45 minutes, quenched in 25 

ml of lN hydrochloric acid, the reaction mixture rendered-~ 

basic, the aqueous mixture extracted with chlorc)form and then 

acidified and extracted with ethyl acetate. · The combined 

20 organic extracts were washed with 10' sodium thiosulfate, then 

with brine, dried over sodium sulfate and taken to dryness to 

give a product, whose PMR spectrum indicated a mixture con-

sisting of 74' of 4-ethylsaccharin and 21' of 4, 7-dimethyl-

saccharin. 

I 
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Following a procedure similar to that described in 

Example 17 above, the crude mate_riaf (0.47 g, 0.022 mol) was 
I 

reacted with 0.24 ml {'0.0028 mol) of -chloromethyl phenyl 

sulfide in toluene in _the presence of tetrabutylammonium 

5 bromide, and th_e product. chromatographed on silica gel, 

eluting with MDC, 5 ml fractions being collected. The first 

420 _ml of eluate were discarded. The next 20 fractions, on 

evaporation, afforded 0. 07 g of material, predominantly the 

4, 7-dimethylsaccharin, which was set aside. The next 25 

10 fractions .afforded 0.37 g of 2-phenylthiomethyl-4-ethyl­

saccharin, which was reacted with sulfuryl chloride in MDC to 

give 0.19 g (66%) of 2-chloromethyl-4-ethylsaccharin. 

Example 28B 

Following a procedure similar to that described in 

15 Ex~mple 28A 10 g (0.051 mol) of 4-methylsaccharin was reacted 

with 86 ml co·.10 mol) of a 1.18 M solution of s-butyl lithium 

in TBF and the resulting solution treated with 4.5 ml (0.050 --~ 

mol) of ethyl iodide to give 10.15 g (89%) of 4-propyl­

saccharin, which on reaction with 5.32 ml (0.056 mol) of 

20 chloromethyl phenyl sulfide ·in toluene in the presence of 

tetrabutylammonium bromide afforded a 65% yield of 2-phenyl­

thiomethyl-4-propylsacchar in as an oil, 1.8 g (0.0052 mol) of 

which, on reaction with 1.25 ml (0.016 mol) of sulfuryl 

chloride in MDC afforded 0.94 9 (66%) of 2-chloromethyl-4-

25 propylsaccharin. 

·111ii1ur 
I 

I 
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Example 29 

The 0.07 g sample of matefial obtained in the early 

' fractions from the chromatographic separation described above 

in Example 28A was reacted with 0 .OS ml of sulfury.l chloride 

5 in MDC and the P.roduct recrystallized from cyclohexane-ethyl 

acetate to give. 20 mg (51') of 2-chloromethyl-4,7-dimethyl­

saccharin, mp 107-108°C. 

Example 30A - 30BK 

Following a procedure similar to.that described in 

10 Example 4 above, substituting for the 2-chloromethyl-4-

chlorosaccharin and ·the sodium 1-phenyltetrazole salt used 

therein, molar equivalent amounts of a respective appropriate 

2-halomethyl-4-R3-R4-substituted saccharin and an appropriate 

LnRl moiety, the following compounds of formula I in TABLE B 

15 below were prepared. The identities of the halogen moiety in 

the 2-halomethylsaccharin and the base used to catalyze the 

reaction, i.e., either the sodium or thallium salt qf the LnRl-··· 

reactant or the added basic catalyst, i.e., potassium 

carbonate, triethylamine (TEA), ethyldiisopropylamine 

20 (EDIPA) or sodium methoxide, are given in the column headed 

•x/Base•. The reaction solvent used (DMF, TBF, MDC, MEK or 

acetone) is given in the column headed •soi.•, and the melting 
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point (mp) and the solvent used for recrystallization are 

given in the ~olumn hea~ed. •mp/From•f In TABLE. B, and in the 

other tables which follow, various heterocyclic or other 

groups, R1 , are abbreviated as follows: 

tet. tetrazolyl 

triaz. triazol.yl 

Mor. morpholinyl 

thiadiaz •. thiadiazolyl 

imidaz. imidazolyl 

benzthiaz. benzothiazolyl· 

benzoxaz. benzoxazolyl 



" 

TABLE B 
~ 
0 

.. 

'° 
Rlfl!2- R3L,!!4 n/L XLBase Solv. m~LFrom Yield 

Ex. 
s:! 
"""' ~ 

30A 1-C6H5-S-tet. H 1 Cl DMF 168-170 67 ~ 
H 5-(CH3) 3Cce2C(CH3) 2 s Na Salt · EtOH 

30B 4-Mor.so2c6u4 
H 1 Br THF Foams:-no mp 

H e 0 TEA 

30C 1-(3-NH2c6e 4)- e 1 Br DMF 187-189 66 

s-tet. 
H H s TEA EtOH-CH3CN 

30D 1-(4-BOOCC6e 4) - e 1 Cl MDC 201-202 14 

5-tet. 
H H s TEA i-Proe-CH3CN 

30E 1-[3,S-(MeOOC) 2- e 1 Cl MEK/DMF 126-129 42 

c6u3 )-5-tet. 
H s K2co3 

EtOH-CH3CN 
I 

H 
0\ 

'° I 

30F 2-pyr imidinyl H 1 Br MEK 170-172 40 

H e s x2co3 
EtOH-CH3CN .... 

JOG 6-(1-oxophen- H 1 Br DMF 233-234 15 

alenyl) 
H H 0 TlOEt 

JOH 1-C6H!f5-tet. CH3 1 Cl Acet. 162-164 89 

H s Na Salt MDC ==~ "'c:I 
-{/} g 

301 1-C6H -2-(1,3,4- H 1 Br DMF 
~=-
-Cl) ~ =n 

triaz~) 
' . 

_ ...... en 
-::i:: '° 

H H s ~lOEt 
-!>) = ~Ill ..... 
==~ = 
-n ~ 
~= I ~ ~~ I 

--8 ==!»"" -o 
Cl) 
p. 

' ' . • 
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TABLE B (cont'd) 
~ .. w'!. 

Ex. R1.l!!2- R3[B4 nLL X/Base Solv. mp/From Yield ~ .... 
.~ 

30J l-(4-Mor.CH2- C285 1 Cl MDC oil 
$ 

CH2) -5-tet. 
e s TEA 

H 

301< l-(4-Mor.ce2- H 1 Br MDC oil 

CH2) -5-tet. 
H s TEA 

H 

30L 1-C6H~5-tet. 
CHO 1 Cl MEK 94-96 74 

7-CH3 (~2ce2 ) 20 s Na Salt 

30M l-C6H~5-tet. 
CH 0 1 Cl MEK 104-106 

1-ce3 coca2ce2>2o s Na Salt 

30N. 3-(pyrido- e 1 Br DMF 198-200 66 

(2,1-c)-s-triaz. 
I .... 

H H s TEA EtOB-CH3CN 0 

' 
30-0 4-(3-HOOC6e4)- H 0 Br MDC Dec. 110 

5-thioxo-1-tet. 
H H -- TEA i-PrOH 

30P 5-(CyclohexNH)- H 1 Br DMF 188.5-190.5 61 

2-(1,3,4-thiadiaz.) -~ 
H H s TEA EtOH 11.l 

1-(3-pyridyl)-
149.0-150.0 

~ .,, 
300 H 1 Br DMF 53 CD .Q --a 

5-tet. 
s= ..... 

H e s TEA Et0H-qt3CN 
11.l c::: 

=ttl ~ CD -s Q ..... 
::ti = 

-.a ~ --~ CD 
s:i.. 

. . . 
' . . . '. 
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TABLE B (cont'd) '° =· ...... 

Ex. Rli.!!2- R3~4 n/L XjBase Solv. mp/From Yield . """ 
"' ~ 

30R 4-(3-pyridyl)- H 0 Br DMF 108.0-110.0 8 '° 
s-thioxo-1-tet. 

H H -- Naff EtOAc 

305 4- ( 3-CH J CONH- CH3 1 Cl DMF 225-227 42 

c6H4)-5-triaz. 
H s tc2co3 

CH3CN 
H 

JOT 1-C6H!\t-5-tet. CH 0 1 Cl DMF/MEK 192-193 

1-cd3o s Na Salt 

30U 1-C6H!\t-S-tet. CH~O 1 Cl DMF 164-165 73 

s Na Salt EtOH-CH3CN 

30V 1-C6e
11
-s-tet. Br 1 Cl DMF 185.5-188.0 69 

H s Na Salt Et0H-CH3CN I 
-..I .... 

30W 2-Me-5-thioxo- B 0 Br Ce30H 133.5-135.0 15 
I 

1-tet. 
H H -- NaOMe' EtOAc-hex 

30X 2-Me-5-tet. B 1 Br CH30H 182.0-183.0 17 

H B s NaOMe EtOAc-hex 

JOY 1-(3-pyridyl)- H 1 Cl DMF 138.5-140.5 39 -~ 
5-tet. 

-Cl> I .,, 
-00 

H B s TEA EtOH ~~ 8 -n 
~~ 

30Z 4-(3-pyridyl)- (CH3) 2CH 0 Cl DMF 157.0-1~9 11 ---::i:: ~ ==ei 00 

5-thioxo-1-tet. 
'° . =1:1:1 = 

H H ·TEA EtOH 
=n ...... 

-- ---s = 
.Q 

I ~ ---II> -o n 
c:i.. 

' 
. ' ~ 

' 
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TABLE B (cont'd) 

.o 
\0 

Ex. Rl~2- R3~4 n/L X/Base Solv. mp/From Yield 
e! .... 
~ 

30AA l-~6H!\i-S-tet. (C2H5 ) 2CH 1 Cl DMF 88.0-90.0 52 
H s Na Salt Et2o-hex 

JOAB 5-Me-2-(1,3,4- ff 1 Br DMF 114-116 75 

thiadiaz.) 
. H H s TEA i-PrOH 

. JOAC l-Me-2-(1,3,4- ff 1 Br DMF 18~-189 28 

triaz.) 
ff ff s TEA EtOff 

30AD 2-MeS-5-thioxo- ff 0 Br DMF 132:-134 68 _ft. __ ,.,, 

4-(1,3,4-thiadiaz.) 
-('/.) 
!!!!!!!!!!!!!! l;J' 

ff H -- TEA EtOAc..;;.hex -n 
·=~ 
iiiiiiiiii ::i::: 

30AE 1-C6H!h"S-tet. C2R5 1 Cl DMF 180.0-182.0 43 I ==ei 
" =tt1 

R s Na Salt Et0Ac-CHC13 
...., =o 
I --o -=s 

iiiiiiiiii ~ 

30AF 4-C H -2- H 1 Br DMF 117.0-119.0 33 =.a 
(1~3~5-thiadiaz.) 

--.. .. -I» -o 

H H s TEA i-PrOH 
CD 
s:i.. 

30AG l-C6H~5-tet. ff 1 Cl DMF 166.0-168.0 30 
7-Cl ·s Na Salt Cff3CN 

30AH S-ffS-2-(1,3,4- ff 1 Br EtOff 201.0-203.0 32 "d 

thiadiaz.) 
.q 

ff ff s NaOMe .EtOH ..... 
<:: 

30AI l-C6H~S-tet. CH 0 1 Cl DMF 158.0.:.160.0 
~ = 

s-cffl3o s . ·Na Salt EtOH ~ 
St 
~ 

' ! • . . . . . . . 
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TABLE B (cont'd) 0 
\0 

Ex. Rli,g2- R3_a4 n/L X/Base Solv. mp/From Yield = ..... ,... 

30AJ 4-C H -5- (CH3) 2CH 0 Cl DMF 178.0-179.5 16 ~ 

th i~x6-1-te t. 

\0 

H H -- Na Salt EtOH 

30AK l-C6H!:h5-tet. (CH'.\l 2CH 1 Cl DMF 140.0-141.0 
s Na Salt EtOH 

30AL 1-C6H!\r-5-tet. n-~H7 1 Cl DMF 109.0-111.0 24 

s Na Salt Et0il.:.ce3cN 

30AM 5-CH -2-(1,3,- (CH3 ) 2CH 1 Cl DMF 72-74 74 

4-thladiaz.) 
H H s TEA 

JOAN l-CH3-s-tet. (CH¥ 2CH 1 Cl DMF 137.0-139.0 51 

H s TEA Et0H-H20 I ..... 
w 

30AO l-C6H~-5-tet. 
ce3cuc2u5 

1 Cl DMF 120.0-122.0 52 I 

ff s Na Salt EtOAc-hex 

30AP 1-EtO CCH - H 1 Br DMF 142.0-143.0 29 

5-tet~ 2 

H ff s TEA MDC-hex 

30AQ l-(ff0CH2ce2)- H 1 Br MDC 148.0-150.0 88 

I 
5-tet. 

_;;1 

H ff s EDIPA 
~~· "d 

rn 8 g' 

138.0-139.S 76 . 
('D 

30AR 1-C ff -4-COO- H 1 Br MDC i: c:: 

Cff3~2~imidaz. 
I Iii r:n 

~"' '° 
H s .EDIPA 

--=txi c:> 

H 
<1> 

~ <1> 

~= 

178.5-179.S 
~ 

JOAS 1-Me NCOCH - H 1 Br MDC 70 =---..g t 
5-te~. 2 

------~ 

H H s EDIPA 
8. 

' I . . . 
' 



TABLE B (cont'd) ~ ·. 
\0 
s:! 

Ex. R1L!!2- R3fl!4 ·nLL XLBase Solv. mpLFrom Yield ..... 
~ 

~ 30AT l-C6H\-S-tet. c2e5o 1 Cl DMF 139.5-140.5 62 
H s Na Salt 

30AU 1-C6H~S-tet. (CH3) 2CHO 1 Cl DMF 124.5-125.S 94 
H s Na Salt 

30AV 1-Me NCOCH - C2HS 1 Cl MDC 146.5-148 80 
5-t~t. 2 

ff H s EDI PA 

30AW 1-Me NCOCH - (CH3).2CH 1 Cl MDC 180.0-181.S 73 
5-te~. 2 

H H s EDI PA 

JOAX I-Me NCOCH - c2e5o 1 Cl MDC 146.0-147.0 72 
5-t~t. 2 I ...., 

H H s TEA .. 
I 

30AY i -c6u~-s-tet. CH 0 1 Cl DMF 
6-CH~O s Na Salt 

30AZ 5-NH -2-(1, 3 ,- H 1 Br · EtOH 164.0-165.0 46 
4~thiadiaz.) ===[. H H s NaOMe ·. ce3CN -C"ll 

!!!!!!!!! ~ 
-n 

JOBA l-oxo-7-phen- (CH3) 2CH 1 Cl '. DMF 224.0-226.0 51 =~ ~ 

alenyl iiiiiiiim ::i:: g -I» -"' H ff 0 Tl Salt EtOAc =tx:1 
~ =n -n 

-1;1 \0 
30BB 2 ,6-C~C6e4 H 1 Br DMF 175.0-177.0 70 iiiiiiiim ~ ·= ===.a ..... 

H 0 Tl Salt -- I t !!!!!!!! ~ 
2. I ~ 

. '. 
'' . . . . . 



TABLE B (cont'd) ~ .. . 
\0 

Ex. R1f!2- R3f!4 nLL X/Base Solv. mp/From Yield = ..... 

-
""' 

JOBC l-C6H\-5-tet. C~5 1 Cl DMF 170.0-172.0 87 ~ 
s Na Salt 

30BD 6-NO -2- H 1 Br MER 185-186 ;i 

benzthiaz. 
- .... 
-U> 

H H s K2co3 
cu3CN 

-tf.l -g-- .... 

30BE 6-NO -2- H 1 Br DMF 161-163 28 ---:II 

benz~xaz. 
-P' -IJ>·. 

==°'·" 
H H s Tl Salt cu3cN 

==n· -n 
-1:1 

30BF 2-phthalimidyl H 0 Br DMF 33 
.~ 

-"O --
H H -- K Salt Et0H-Cff3CN !!!!!!!!! !!l 

(1) 
Q. 

30BG 1-(4-Mor.CH2- H 1 Br MDC 110-113 74 

CH2) -5-tet. 
I 

ff ff s TEA EtOff ..... 
U1 
I 

30BH 4-C H -5-oxo- ff 0 Br MEK 153-155 74 

1-tit~ 
H ff -- .x2co3 

EtOH 

JOBI l-(4-Mor.CH2- (CH2) 2CH 1 Cl MDC 85 

CH2) -5-tet. 
H s TEA H 

30BJ 2-pyrimidinyl .. ff 1 Br MEK 170-172 40 ~ 

H ff s x2co3 
Et0H-CH3CN g 

~ 

30BK l-C6H5-5-tet. CH 1 Cl DMF 162-164 74 ~ 

5, 6-ltff>30) 2 

= 
H 

s Na Salt Et0ff-H2o ~ 

~· 
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Ex~mple 31A - 31C 

Following a procedure similar to that described 

' above in. Example 17, subs ti tu ting 'for the saccharin and the 

methyl 2-chloro-2-phenylthioacetate used therein molar 

5 equivalent amounts of a respective appropriat~ 4-R
3

-R
4

-

substitqted saccharin and an appropriate Cl-CHR2
-s-R

1 
moiety, 

· the following compounds of formula 1, shown in TABLE c, were 

similarly prepared where in each instance, n is 1 and L is 

-s-. In each case, the thallium salt of the saccharin deriva-

10 tive was used, and the reactions were carried out in DMF. 



Ex. 

31A 

318 

JlC 

; - .... -en 
-tl.l 
!!!!!!!!!!! R' 
!!!!!!!!!!! 0 - ...... 
iiiiiii :I:: -II> -en 
=a:i 
-o =s 
iiiiiii lil:I ===.a ---II> -o 

8.. 

TABLE C 

R1~2- ~3~4-

C6HS H 

COOMe H 

i-c6H5-s-tet. H 

c6e5s H 

1-C6HS-s-tet. H 

H 6-NO 2 

mp/From Yield 

144"-146 51 

. EtO~ 

130-132 44 

EtOH 

177-179 43 

Et0H/CH3CN I ..... ..... 
I 

I 

~ 
'° Q ..... .... 
~ 

~ 

~ a c::. 
fD· 

'° C> 
~ 
~l 

~ 
" 

~~: 

,""• 
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Example 32A 

A solution of 0.28 g (0.00067 mol) of 2-(2,6-

dichlorophenylthiomethyl) saccharin tn 5 ml of MDC was treated 

with about 0.3 g (0.0017 mol) of 3-chloroperbenzoic acid with 

5 stirring, and the mixture was stirred for about 16 hours and 

quenched with aq·ueous lOi sodium bisulfite solution. The· 

reaction mixture was diluted with MDC, the layers separated 

and· the organic layer washed sequentially with water, 

saturated sodium bicarbonate, and saturated ammonium 

10 chloride, dried over sodium sulfate and evaporated to dryness 

in vacuo and the residue chromatographed on silica gel with 

10:1 MDC:diethyl ether. There was thus obtained 0.1 9. (10%) 

of 2-(2 ,6-dichlorophenylsulfonylmethyl) saccharin, mp 201. 0-

203.00C. 

15 Example 32B 

Following a procedure similar to that described in 

Example 32A, 0.75 g (0.0023 mol) of 2-(2-pyrimidinylsulfinyl­

methyl)saccharin was oxidized with 0.4 g co.-0023 mol) of 3-

chloroperbenzoic acid in 50 ml of MDC and the product 

20 recrystallized from 75:25 acetonitrile:ethanol to give 2-(2-

pyrimidinylsulfonylmethyl)saccharin, mp 225-227°C. 

Example 33A 

To a solution of 0.345 9 (0.001 mol) of 2-(5-

mercapto-l,3,4-thiadiazol-2-ylthiomethyl) saccharin and 0.46 

25 ml (0.003 mol) of triethylamine in 2 ml of DMF was added 0.37 g 

(0 .002 mol) o.f 4-(2-chloroethyl) morpholine hydrochloride. 
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The reaction mixture was stirred at ambient temperature for 

about 24 hours, quenched.by pouring into water and extracted 
.. . I 

with ethyl acetate. The organic la¥er was washed with water, 

then with brine and taken to dryness to give a yellow oil 

5 which was ·taken into chloroform and chromatographed_on silica 

gel, eluting with ethyl acetate. There was thus obtained 

0.225 g · (49•) of 2-CS-[2-(4-morpholinyl)"ethylthio]-1,3,4-

thiadiazol-2-ylthiomethyl)saccharin, mp 129-131°C. 

10 

Example 33B 
•· 

Following a procedure similar to that described in 

Example 33A above, 1.72 g (0.005 mol) of 2-(5-mercapto-1,3,4-

thiadiazol-2-ylthiomethyl) saccharin was reacted with 1.44 9 

(0.01 mol) of 2-dimethylaminoethyl chloride hydrochloride in 

10. ml of DMF in the presence of 1.72 g (0.017 mol) of triethyl-

15 amine to give 1.2 g (58i) of 2-CS-[2-(N,N-dimethylamino>-

ethyl thio] -1, 3, 4-thiadiazol-2-yl'thiomethyl) saccharin, mp 

90.5-91.5°C (from ethyl acetate). 

Example 33C 

Following a procedure similar to that described 

20 above in Example 33A, 0.69 g (0.002 mol) of 2-(S-mercapto-

1,3,4-thiadiazol-2-ylthiomethyl) saccharin was reacted with 

0.74 g (0.004 mol) of 1-(2-chloroethyl)piperidine hydro­

chloride in 4 ml of DMF in the presence of 0.4 g of triethyl­

amine to give 0.55 g (60%) of 2-CS-[2-(l-piperidinyl)-

25 ethylthio]-1,3,4-thiadiazol-2-ylthiomethyl)saccharin, 

100.0-101.0°C (from ethyl acetate}. 

mp 
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Exampie 330 

Following a procedure similar to that described in 

Example 33A, 2-(5-mercapto-l ,·3, 4-thiadiazol-2-yl thiomethyl) -

saccharin is reacted with 2-chloroethyldiethylamine hydro-

5 chloride in DMF in the presence of triethylamine to give 2-(5-

[2-(diethylamino) ethvlthio]-1,3,4-thiadiazol-2-ylthiomethyl) -

saccharin, mp 93.0-94.5°C_ (from,cyclohexane:ethyl acetate). 

Example 33E 

Following a procedure similar to that described in 

10 Example 33A, 1.72 g (0.005 mol) of 2-(5-mercapto-l,3,4-

thiadiazol-2-ylthiomethyl) saccharin was reacted with 1.84 g 

(0.01 mol) of 1-(2-chloro~thyl)piperidine hydrochloride in 10 

ml of DMF in _the presence of 2.4 ml of triethylamine to give 

1.08 g (471) of 2-CS-[2-Cl-piperidinyl)ethylthioJ-2-thioxo-

15 1,3,4-thiadiazol-3-ylmethyl)saccharin, mp 89.0-92.0°C, in 

which the 1,3,4-thiadiazol-2-ylthiomethyl group underwent 

rearrangement during the reaction. 

Example 34 

To a solution of 0.44 g (0.0013 mol) of 2-(1-(2-

20 hydroxyethyl) -lH-tetrazol-5-ylthiomethyl] saccharin in 10 ml 

of acetone was added chromic acid prepared from dilute 

sulfuric acid and sodium dichromate dihydrate (Jones' reagent) 

while maintaining the reaction mixture at 0 °C until a per­

sistent orange-brown color remained in the solution. The 
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mixture was stirred for 1 hour at 0°C, then at ambient temper­

ature for about 6 hours, diluted wi~h water and ex~racted with 
' 

ethyl acetate. The combined organic extracts were washed with 

water, then with brine, dried and evaporated to dryness, and 

5 the residue chromatographed on silica gel, eluting with S-15% 

methanol-MDC, to give 0.29 g (63•) of 2-[l-C2-carboxymethyl>-

1B-tetrazol-S-ylthiomethy1Jsaccharin, mp 173-175°C. 

10 

Example 35 

A solution of 1 9 (0.0026 mol) of 2-[1-(3-amino-

·phenyl)-lH-tetrazol-5-ylthiomethyl]saccharin and 0.26 9 

(0 .0026 mol} of succinic anhydride in SO ml of dioxane was 

stirred at ambient temper~ture for two hours, heated under 

reflux for six hours, stirred at ambient temperature for two 

days, then heated to reflux· again and additional sniall amounts 

·15 of succinic anhydride added over a period of a few.hours until 

~LC analysis indicated the absence of starting material in the 

reaction mixture. The reaction was cooled, poured into dilute ... 

hydrochloric acid and ice water, and the solid which separated 

was collected, dried and recrystallized from SO: 50 ethanol: 

20 acetonitrile to give O.S g (39') of · 2-(1-(3-succinovl­

aminophenyll-lH-tetrazol-S-ylthiomethylJ saccharin, mp 197-

199 °C. 

Example 36 

5-Nitro-2-(l-phenyl-lH-tetrazol-S-ylthiomethyl)-

25 saccharin (1 9, 0.0024 mol) was reduced over 3 spatulas of 

Rainey nickel (washed with THF prior to use) in 150 ml of TBF 



•. 

W090/13549 PCJ'/US90/02434 

-82-

under.SO psi hydrog~n pressure. When reduction was complete 

(in a_bout 5 hours)· the reaction m4xture was filtered,. the 

filter pad washed with TBF, and . the filtrate evaporated to 

dryness to give a pale yellow, cloudy oil which was taken into 

5 hot ethanol and filtered. On cooling, the product separated 

and w~s collected· to give 0.4 g (431) of s-amino-2-(1-phenyl­

lB-tetrazol-S-ylthiomethyl) saccharin as yellow crystals. 

Example 37 

A suspension of 0.4 g· .. of s-amino-2-Cl-phenyl-lH-

10 tetrazol-5-ylthiomethyl) saccharin· i.n 25 'ml of acetonitrile 

was treated with 0.08 g (0.001 mol) of acetyl chloride, ·the 

mixture was heated under reflux. for 30 minutes, treated wlth 

an additional drop of acetyl chloride and refluxing continued 

for another 30 minutes. Evaporation of the mixture to dryness 

15 afforded a white foam which was ch~omatographed on silica gel 

with 95:5 MDC:ethyl acetate to give 200 mg (431) of s-acetyl­

amino-2-<l-phenyl-lB-tetrazol-S-ylthiomethvll saccharin. 

Example 38 

A solution of 5 g (0.025 mol) of ~he sodium salt of 

20 l-phenyl-5-mercaptotetrazole in SO ml of methyl ethyl ketone 

was added dropwise with stirring to a warm solution of 3-

chloro-1-iodopropane in 300 ml of MEK. The mixture was 

stirred at 40 °C for six hours, allowed to stand at ambient 

temperature for about two days and the reaction mixture taken 

25 to dryness in vacuo. The residue was dissolved in MDC, the 

solution washed with water and the aqueous washings back-
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extracted with MDC. The combined organic extracts were dried 

and taken to dryness to give a yell9w oil which was chromato-
' 

grap~e~ on silica gel, eluting with MDC. There was thus 

obtained 3.6 g (57•> of l-phenyl-5-C3-chloropropylthio)-lH-

tetrazole as a pale yellow oil. (In another run,· the same 

material was obtained as a white crystalline solid, mp 33-

34°C.) 

The product (3.5 g, 0.014 mol) was dissolved in 100 

ml of MEK, 1. 7 g (0._014 mol) of. the sodium salt of thiophenol 

10 was added, the mixture warmed at 40°C for three hours, poured 

into potassium bicarbonate solution and the mixture extracted 

15 

with MDC. The combined organic extracts, on drying and 

evaporation to dryness, afforded a pale yellow oil which was 

chromatographed on silica gel with MDC to give 3.85 g (86%) of 

l-phenyl-5-[3-Cphenylthio>propylthioJ-lH-tetrazole. (In 

another run this same material was obtained as white crystals·, 

mp 57~59°C.) 

A solution of 3.8 g (0.012 mol) of the·product in 

100 ml of carbon tetrachloride was treated with 1.5 g (0.012 

20 mol) of N-chlorosuccinimide, the mixture allowed to stand at 

ambient temperatur~ for one hour, then filtered and the 

filtrate evaporated to dryness to give 4.3 g of l-phenyl-5-(3-

chloro-3-(phenylthio)propylthio]-lH-tetrazole. 

This Sheet Has Been Replaced 
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. The product (0.012 mol) and 4.58 g (0.12 mol) of the 

thallium salt of .saccharin dissol~ed in 75 ml of QMF was 

heated at 50°C for three hours, allowed to stand at ambient 

temperature for two hours, filtered and the fil.ter p~d washed 

5 with DMF. The combined filtrate was poured into water, the 

mixtu·re extracted with MDC, and the combined organic extracts 

were washed with brine and concentrated to dryness to give a 

pale yellow oil which was chromatographed on silica gel with 

MDC t9. give 2.45 ~ (41•) of 2-(1-phenylthio-3-Cl-phenvl-lH-

10 tetrazol-5-ylthio)propyl]saccharin. 

The product (1 g, 0.002 mol) was dissolved in MDC 

and oxidized with 0 _.34 g (0 .002 mol) of 3-chloroper~enzoic 

acid according to the procedure described in Example 32A 

above. There was thus obtained 0.8 g (76•) of 2-[l-phenyl-

15 sulfinvl•J~Cl-phenyl-lB-tetrazol-5-ylthio)propylJsaccharin. 

The product (1~6 ·g, 0.0.03 mol) was heated in 130 ml 

of diethylene glycol dimethyl ether at 120°C for 45 minutes 
. \ 

and the mixture cooled and pour·ed into water. The solid which 

separated was collected, dried and dissolved ·in MDC and the 

20 solution chromatographed on silica gel in MDC. There was thus 

obtained 1.2 g of trans-2-[3-Cl-phenyl-lB-tetrazol-5-ylthio)­

l-propenyl]saccharin, mp 191-193°C. 
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Bxample it 
Other 2-un1ubatituted saccharins of formula 11 

uaeful as intermediate•. for the preparation of the . compounds 

of formula I can be prepared aa follow• • 
• 

Reaction of 3-trifluoromethylbenzoic acid with 

thionyl chlor id• afford• 3-tz: ifluorome~hylbenzoyl ~ chloride, 

which, on reaction . with diethylemlne, affords 3-trifluoro­

methyl-H,N•4iethylbensamide. · Pallowing • procedure •imilar 

to that deec~ibed in Zxample 22A, reaction of the latter with 

10 •-butyl lithium and reaction of the resulting lithium aalt 

with sulfur dioxide foltowed by sodium hydtoxylamineaulfonate 

afford• 3-trifluoromethyl-2-aminoeulfonyl-H,N•diethyl-

ben1amide, which, on beating in glacial acetic acid, afford• 

?-trifluorometbyl saccharin. 

15 Siailarly, reaotion af 4-cyolahexylben1aic acid 

with thionyl chl~ride afford• 4-cyclobexylbenzoyl chlor:ide, 

whiah, on reaction with diethyla1nine, affords 4-cyclohexy·l­

H,B"!"Cli•tbylbensamlde. rollowing • procedure similar to that 

deaaribed in •sample 22A, reaction of the latter with •-butyl.~ 

20 lithlaa and reaction of tbe resulting lltb.ium salt with eulfur 

dioxide Collowed by· •odium hydroxylamineeulfonate af forde ,_ 

c1clobex11-2-amlnoaulfon1l-H,N-~iethylbenaaaide, which, on 

heatin9 in calaeial acetic acid, afford• (;-cyclohexy"l-

11cqb1rin. 
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Reaction of 6-aminoaaccharin with .·methaneaulfonyl 

cblor 1de or tr if luo·romethylaulfonyl chloride in MDC in the 

presence of pyridine affords, ·respectively, &•methyl• 

eulfonxltmino•accharin· ·or 6-trifluoromethyleulfonyl-

5 aainp•aecbarin. 

Diazoti1_ation of ·6•amino•accharin with nitrous acid 

in an acid me4ium and decompo•i·t.ion of the resulting diazoni\lm 

aal t in the preaence of cupr le cy.anlde· or cupric chloride and 

aulfur dioxide, or cupric chloride and an alkali metal aalt of 
I 

10 •ethyl mercaptan or trif-luor~methyl mercaptan affords, 

re•pectlvely, 6-eranoaacchar!n, 6-chloroaulfonylaaccharin, !.: 

aethxltbJ.oaaccharin or · t•trifluoromethylthiosaccharin. 

~eaction of tbe §•cbloroaulfonvleaccharin J.n !!!!!_with ammonia 

or •thaneaulfonylamid• affotda, reapectively, 6-amino-

15 1ulfonxl1•cch•rin ancS ,-.. tbaneaulfonxlaminoaulfonyl-

20 

aaccbarin. Oxidation of 6•Mthy1thioaaccharin and &-tri-

· fluoro•thylthioaaccbarin ·with ~WO molar ·equivalent• of 3-

c~loropez:benaoic acid afford• t·Mthxl•ulConxlaaccharin and 

•-trifluoroaethylaulfonxl•accbarln,· re•pectively. 

Bydroly1i• -o! •-oranoaaccharin by beatin9 with 

aqueoua aodiua hydroxide afforda 1accharin-a-carboxxlic acid. 

Reaction of 6-cyanoaaccharin by heatin9 with a catalytic 

amount of •ulfur ic acid in ethanol solution afford• ethyl 

1accbarin-6-carboxylate, which, on reduction with lithium 

25 borohydride, afford• 6•hydroxYmethxlaaccharin. Oxidation of 

This Sheet Has Been Replaced 
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15 

20 

25 

the latter with p)'ridinefl::hromium trioxide (2:1) complex 

(Collins reagent) in MDC·affords 6-formYleaccharin, which, on 

reductive amination witb,ammonia and aodium.cyanoborohydride, 

afford• 6-aminometbyla·accharin. 

Reaction of· each of· the 2.;.uneubatituted · saccharins 
' . 
' .. 

•o-prepared with cbloromethyl phenyl sulfide in the presence 

o! potassium t•butoxide -"and tetrabutylammonium bromide, and 

reaction of the. reaultin9 2-phenylthiomethylaaccharina with 

'l'ABLI D. · 

11ppl1 ..14-
39A 7-~3 
391 6•cycloh•xyl 
39C 6•CB3ao211e 
391) e-c.3ao21tB 
39B 6-cl1 
391 1-•B28~2 
39G &-cs3ao211HS0

2 
398 a-ca3ao2 
3II 1-cr3ao2 
39.J •-•ooc 
391 6•BCCB2 
31L 1-0BC 
31M 6.~IB2c12 
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Pollowing a procedure similar to that described in 

·Example 4 above, aubatitutlng for the 2-chloromethyl-4-

chloroaaccharin and the sodium l·p.henyltettazole aalt used 

5 therein.molar equivalent ~mounts of a reapective appropriate 

10 

I 

2-:cbl~romethyl·R,·aacchari·~ 4e•cribed in TABLE D above and an 

appr.opriate .Lnal moiety, the following oomp~unda listed in 

TABLB B, where a3 in each instance, unleaa noted otherwise, ia 

hydrogen, are prepared, 

Bx ample 
'OA 
'OB 
40C 

Jl I! 
l s 

'l'ABLB B 

~-----------Rl.----~-----
1-C g B 5-s-te t. 

15 40D 

l s 
l s 
l ·s 
0 -
0 

i-c6s5-2-(l,3,~-tri.•z.) 
l-(4-Kor.ca2ca2)-!-tet. 
3-(pyridyl)-5-tet. 
4-(3-pyridyl)·S-thioxo-l-tet. 
2-Me-5-thioxo-1-tet. 
2-Me-5-tet. 
S-Me-2•(1 13,4-th1adia1.) 
l-Me-2-(l,3,,·triai.) 
4-c1a5-2-(1,3,5-thiadias.) 
5-BS·2-(1,3,4•tbiadiaz.) 
4-c1s 5-s-thioxo-l-tet. 
s-ca3-2~(1,3,4•thiadiaa.) 
1-c,15-s-tet 

R4--
7-CP3 
6-cyclohexyl 
6-CH3so2NH 
6-cr3so2NB 
6-CN •oz 

•OI' 
400 
408 

20 40I 
'O.J 
401 
40L 
40M 

25 4011 

1 s 
l 8 

l s 
1 s 
1 s 
0 1 
1 s 
1 s 

6-NH2so2 
6-CB3so2NBS02 
6-Cs3so2 
6-cr3so2 
6-HOOC 
6-BOCB2 
6-0BC 
6•NB2CH2 
5-CB30(•) 

(a) a3 i• iaopropyl. Prepared by reaction of N,N-~iethyl­
carbamyl chloride with the lithium aalt of 2-bromo-5-methoxy-
11opropylben1ane1 reaction of the· resulting (79') N,N­
dietbyl-2-isopropyl-4-methoxybenzamide with a-butyl lithium 

30 followed by sulfur dioxide and ao~ium hydroxylamine sulfonate1 
beating the resulting (56') N,N-dietbyl-2-aminosulfonyl-•­
methoxy·6-i1opropylben1amide in glacial acetic acidJ reaction 
of the resulting (100\) diethylammonium salt of 4-iaopropyl-6-
methoxyaacchar in with chloromethyl phenyl aulf ide J react"ion 

35 of the resulting (88t) 2-phenylthiomethyl-4-isopropyl-6-
methoxy saccharin with aulfuryl chlorlde, and reaction of the 
reiulting {88') 2-chloromethyl-4-isopropyl-6-methoxysaccharin 
with the sodiu• salt of 1-phenyl-5-mercaptotetrazole. 
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BIOLOGICAL TEST RESU.LTS 

Measurement of the inhib,ition constant, Ki, of a 
• 

HLE-inhibitor complex has been desc.ribed for "truly reversible 

inhibition constants• usually concerning competitive 

5 inhibitors. [Cha., Biochem. Pharmacol., llr 2177-2185 (1975)]. 

The· compounds of the present invention, however, do not form 

truly reversible inhibitor complexes but are consumed by the 

·enzyme to some extent. Thus, instead of measuring a Ki, a Ki* 

is calculated which is defined as the. ratio of the koff/kon' 

10 the rate of reactivation of the enzyme to the rate of inacti­

vation of th~ enzyme. The values of koff and k0 n are measured 

and Ki* is then calculated. 

The rate of inactivation, kon' of enzymatic activity 

was determined for the compounds tested by measuring the 

. 15 enzyme activity of an aliquot of the respective enzyme as a 

function of time after addition of the test compound. By 

plotting the log of the enzyme activity against time, an 

observed rate of inactivation, kobs' is obtained which can be 

represented as kobs = ln2/t112 where t 112 is the time required 

20 for the enzyme activity to drop by SO•. The rate of inactiva­

tion is then equal to 

k kobs on • 
(I] 

where °[I] is the concentration of the inhibiting compound. 
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Th~ reactivation ·constant~ koff' is similarly 

determined and the inhibition constant, Ki*, is then cal­

culated as 

~he values obtained for k0 n and Ki* for specific 

substituted sacchar.in derivatives are shown in TABLE F, the 

compounds being identified by the Example numbers above where 

their preparations are described. 
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TABLZ r 

Elaataae o-Chxmotrxeain 

-3 k Ki* 
~3 It ... 

10 x on 10· x k0 n 1 

Bxa1mle (M-1 •es-11 [nM! jM-l aec-11 (nM) 

. ' 
5 1 0.63 102 ' 1.2 917 

2 4.9 •s 2.9 51 

3 'so o.s s.a 26 

4 20 12 
5 44 6 6.0 25 

10 ' S·.5 15 3.7 300 

' s.2 15 
8 1.0 81 2.1 523 

' 2.5 32 
10 7.0 11 7,0 157 

15 11 4.6 
12 0.97 82 l.l 1000 

13 0.3 285 2.6 423 

l• 0.1 138 2.8 392 

15 3.2 69· 
20 lS 2,600 

17 2.9 270 
18 1.0 100 0.21 620 

19 a,soo 
21 950 o.s 

25 22A 12.4 t5. 0 
221 2.4 90 
22C 105 0.4 
22D 75.8 1.3 
22• 4. '7 91 

30 22r 20 6.5 
220 3.0 50 
228 .25 1.2 
23A 30 • 
231 50 .. , 

35 2'1 '7.5 13 
21 50.? 2.5 
29 1.1 120 
30A 10,500 
30C 2.5 17 

40 JOD 0.8 85 
30• 7.3 12.7 
30P >>85,000 
30C 9.3 7.7 
308 3.2 

45 30% 0.45 150 
30J 1,.0 10 
30L 6.5 7.t 
30.N 1.0 10 

~1ii1ii1IDir 30• 0.25 ·220 
50 30-0 0.03 2,000 

30Q 1.38 70.4 
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5 30R 
308 
30'1' 
300 
30V 

10 30W 
30X 
301 
30AI 
30AC 

15 30AD 
30AI 
30AP 
30AG 
30.lil 

20 30AI 
30M 
30AK-
30AL 
30All 

25 JOAN 
30AP 

. 30AQ 
30.U 
30A8 

30 30A'I' 
·30AU 
30AV 
30AW 
30AI 

35 30AY 
301A 
3018 
30aC 
301D 

to 3oaz 
30Bf 
301Q 
3088 
3081 •s 31C 
32A 
ll 
331 
33C 

50 3, 
35 
J'J 
31 

-92-

TABLI r (cont'd) 

l:laataae 

2.3 
1.81 
1.1 
5.& 

24 
1.5 
.0.55 

70 
2.8 
0.19 . 
'7 .o 

&3.2 
4.2 

1.1. 
53.8 
l.8 

94 
100 
12.3 
19 
l.3 
0.9 
0.3 
1.7 

45.3 
••• 7.& 

30 
7.5 

'' 42 

5.8 
11.'1 

'·' 0.02 
l.7 

39 
.3.4 
0.6 
J.6 
4.0 
0.2 
0.4 
3. fi 

43 

36 ,' 
40.4 
14.5 
13.6 
15 
80 

143 
o.s 

23 
241 

11.6 
2.0 

12.s 
>1,000 

60 
2 

15.5 
0.3 
0.7 
4.5 

30 
51 

210 
153 

40 
3 

17.5 
15 

l 
16 

0.1 
0.1 

>500 
80 

I 
250 

40,000 
50 

>10,000 
o.s 

300 
145 

12 
18 

350 
256 

22 
~•o.ooo 

2 
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wherein: 

9J 
CLAIMS 

A compound having the formula: 

R. 
4 

0 

~2 
· N-(CH=CH) CB-L -R 
/ m, . n l 

s 
//~o 

0 

L is -o-, -s-, -so- or -so2-1 

PCT/US90/0l434 

\ \11\111 11111\ 111\1 \1111 ll \II\ 
* C L M S * 

m and n are each independently O or 11 

R1 is halogen, . lower-alkanoyl,. 1-oxo-phenalenyl, 

phenyl (or phenyl substituted by halogen, lower-alkyl, lower­

alkoxy, ,nitre, amino, lower-alkylamino or di-lower-alkyl­

amino) or heterocyclyl selected from lB-(5..:tetrazolyl), s­

oxo-1-tetrazolyl, S-thioxo-1-tetrazolyl (when R2 as defined 

hereinbelow is other than phenylthio), pyrimidinyl, 2-benz­

oxazolyl, 2-benzothiazolyl, 2-pbthalimidyl, 2-(1,3,4-thia­

diazolyl), S-(1,2,4-thiadiazolyl), s-tbioxo-3-(1,2,4-thia­

diazolyl), 4-(S-oxo-l,3,4~thiadiazolyl), 4-(S-thioxo-1,3,4-

thiadiazolyl), 3-(f, 2, 4-tr iazolyl) , 4-(1,2,4-triazolyl), 

(l,2,3-triazolyl), 2-imidazolyl or 3-(l,2,4-triazolo[4,3-a]­

pyr idinyl) , or such heterocyclyl groups subst.i tuted on any 

available nitrogen atom by lower-alkyl, hydroxy-lower-alkyl, 

cycloalkyl, 2-, 3- or 4-pyridinyl, carboxy-lower-alkyl, 

lower-alkoxycarbonyl-lower-alkyl, aminocarbonyl-lower-alkyl, 

lower-alkylaminocarbonyl-lower-alkyl, di-lower-alkylamino-

carbonyl-lower-alkyl, amino-lower-alkyl, lower-alkylamino-

lii1fi1iif 
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lower-alkyl, di-lower-alkyl-amino-lower-alkyl, 4-morpholinyl­

lower-alkyl, 1-piperidinyl-lower-alkyl, 1-pyrrolidinyl-lower­

alkyl or phenyl (or phenyl substituted by amino, lower-alkyl­

amino, di-lower-alkylamino, lower-alkanamido, N-lower-alkyl­

lower-alkanamido, ·carboxY,-lower-alkananiido, carboxy, carbo-
. . . 

lower-alkoxy, lower-alkoxy or halogen), or such heterocyclyl 

groups substituted on any available carbon atom by ni tro, 

lower-alkyl, amino, lower-alkylamino, di-lower-alKylamino, 

cycloalkylamino, · mercapto, lower-aikylthio, amino-lower-

alkylthio, lower-alkylamino-lower-alkylthio, di-lower-alkyl-

amino-lower-alkylthio, 4-morpholinyl-lower-alkylthio, 1-

piperidinyl-lower-alkylthio, 1-pyrro!idinyl-lower-alkylthio, 

carbo-lower-alkoxy or phenyl (or phenyl substituted by amino, 

lower-alkylamino, di-lower-alkylam:~no, lower-alkanamido, N­

lower-alkyl-lower-alkanamido, lower-alkyl, .lower-alkoxy or 

halogen); 

R2 is hydrogen, carbo-lower•alkoxy, phenyl or 

phenylthio; 

R3 is hydrogen, halogen, primary or secondary lower­

. alkyl, lower-alkoxy, carbo-low·e.r-alkoxy, phenyl, fluoro­

lower-alkyl, low~r-alkenyl or cyano; 

R4 is hydrogen or from one to two subs ti tuents 

selected from halogen, cyano, nitre, amino, lower-alkanamido, 

pbenyl-lower-alkanamido, diphenyl-lower-alkanamido, lower-

alkylsulfonylamino, polyf luoro-lower-alkylsulfonylamino, 

aminosulfonyl, lower-alkyl, polyhalo-lower-alkyl, cycloalkyl, 

polyhalo-lower-alkoxy, hydroxy, lower-alkoxy, carboxy, 

hydroxymethyl, formyl, aminomethyl, lower-alkylsulfonyl, 

polyhalo-lower-alkylsulfonyl, lower-alkylsulfonylamino-
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sulfonyl and lower-alkoxypoly-lower-alkyleneoxy1 and wherein 

the -CHR2- group is always appended either to a he~ero atom of 

the L moiety as defined above or it is appended to a hetero 
. .· . 

atom of the R1 moiety, with_ the provisos that (i) when m and n 

are O and R2, ~ and R4 are all hydrog~n, R1 cannot ~e halogen1 
• 

(ii) when m is O, n is 1, ~-is -s- and R2 , R3 and R4 are each 

hydrogen, R1 cannot be l-phenyi-1H-(S-tetrazolyl)1 (iii) when 
-m is O, n is 1, L is -0- or -s-, and R2, R3 and R4 are all 

.. ~ 

hydrogen, R1 cannot be lower-alkanoyl1 (iv) when m is O, .n is 

· 1, L is -o-, -s- or -so-, and R2, R3 and R4 are all hydrogen, 

or when m is o; n is l, L is -s-, R2 and R4 are hydrogen and ~ 

is halogen, or whe·n m is 0, n is l, L is -so- or -so2-, R
2 

is 

carbo-lower-alkoxy and R3 and R4 are both hydrogen, R1 cannot 

be phenyl or substituted phenyl. 

2. A conipound according to Claim 1 wherein: 

R3 is other than hydrogen1 and 

LnRl is a leaving group, the acid form of which has 

a pKa value less than about 7. 

3. A conipound according to Claim 1 wherein: 

L is -o-, -s-, -so- or -so2-1 

m and n are each independently O or 11 

R1 is halogen, lower-alkanoyl, l-oxo-6- or 7-

phenalenyl, phenyl (or phenyl substituted by halogen or nitre) 

or heterocyclyl selected from lH-(5-tetrazolyl), s-oxo-1-

tetrazolyl, S-thioxo-1-tetrazolyl (whe~ R2 as defined herein­

below is other than phenylthio), pyrimidinyl, 2-benzoxazolyl, 

2-benzothiazolyl, 2-phthalimidyl, 2-(1,3,4-thiadiazolyl), s-

(1,2,4-thiadiazolyl), 4-(S-oxo-1,3,4-thiadiazolyl), 4-(5-

-thioxo-1,3,4-thiadiazolyl), 3-(1,2,4-triazolyl), 4-(1,2,3-

11111111111111 1111111111111111 
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tr iazolyl), 2-imidazolyl or 3-(l,2,4-triazolo[4,3-a]-
.. 

pyr idinyl) , or such heterocyclyl groups substituted on any 

available nitrogen atom by lower-alky.l, hydroxy-lower-alkyl, 

cycloalkyl, 3- or 4-pyridinyl, carboxy-lower-alkyl, lower-
., 

alkoxycarbonyl-lower-·alkyl,._ di-ltower-alkylaminocarbonyl-

lower-alkyl, 4-morpholinyl-lower-alkyl or phenyl (or phenyl 
.<.. .. ·;j 

substituted by amino, lower-alkanamido, carboxy-lower-

alkanamido, carboxy or carbo-lower-alkoxy) , or such hetero­

cyclyl groups substituted on any available carbon atom by 

nitro, lower-alkyl, amino, cycloalkylamino, mercapto, lower-

· a:lkylthio, di-lower-alkylamino-lower.-alkylthio, 4-morpho-

linyl-lower-alkylthio, 1-piper idinyl-lower-alkyl thio, .carbo­

lower-alkoxy or phenyl (or phenyl substituted by lower-alkan­

amido); 

~ is hydrogen, ·carbo-lower-alkoxy, phenyl or 

phenylthio; 

~ is hydrogen, halogen, primary or secondary-

lower-alkyl, lower-alkoxy, carbo-lower-alkoxy, phenyl, 

fluoro-lower-alkyl, .lower".9alkenyl or cyano.; and 

R4 is hydr.og•n, . halogen, ni tro, diphenyl-lower­

alkanamido, ·lower-alkyl, hydroxy, lower-alkoxy or lower-

alkoxyethoxyethoxy. 

4. A compound according to Claim 3 wherein: 

L is -s-, -so- or -so2-; 

m and n are each independently 0 or 1; 

a1 is l-oxo-6- or 7-phenalenyl or heterocyclyl 

selected from lB-(5-tetrazolyl), S-oxo-1-tetrazolyl, 5-

thioxo-1-tetrazolyl (when a2 as defined hereinbelow is other 

than phenylthio), pyrimidinyl, 2-benzoxazolyl, 2-benzo-

111111111111111111111111111111 . 
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thiazolyl, 2-phthalimidyl, 2-(1,3,4-thiadiazolyl), 5-(1,2,4-

thiadiazolyl), 4-(S~oxo-1,3,4-thiadiazolyl), 4-(5-thioxo-

4-(1,2, 3-1,3,4-thiadiazolyl), 3-(1,2,4-triazolyl), 

triazolyl), 2-imidazolyl or 3-(l,2,4-triazolo[4,3-a]-

pyridinyl, or such heterocyclyl groups substituted on any 
. '') ·. 

available nitrogen atom by lower-alkyl, hydroxy-lower-alkyl, 

cycloalkyl, 3- or 4-pyridinyl, carboxy-lower-alkyl, lower-
,· 

alkoxycarbonyl-lower-alkyl, di-lower-alkylaminocarbonyl-

lower-alkyl, 4-morpholinyl-lower-alkyl or phenyl (or phenyl 

substituted by amino, lower~alkanamido, carboxy-lower-alkan­

amido, carboxy or carbo-lower-alkoxy) , or such beterocyclyl 

groups substituted on any available carbon atom by nitro, 

lower-alkyl, amine, cycloalkylamino, mercapto, lower-

alkylthio, di-lower-alkylamino-lower-alkylthio, 4-morpho­

linyl-lower-alkylthio, i-piperidinyl-lower-alkyltbio, carbo­

lower-alkoxy or phenyl (or phenyl substituted by lower­

alkanamido) 1 

R2 is hydrogen, carbo-lower-alkoxy, phenyl or 

phenylthio; 

R3 is hydrogen, halogen, primary or secondary­

lower-alkyl, lower-alkoxy~ carbo-lower~alkoxy or phenylJ and 

R4 is hydrogen, halogen, nitro, diphenyl-lower­

alkanamido, lower-alkyl, hydroxy, lower-alkoxy or lower­

alkoxyetboxyethoxy. 

s. A compound according to Claim 3 wherein: 

L is -o-, -s-, -so- or -so2-; 

m and n are each independently 0 or l; 

R1 is halogen, lower-alkanoyl or phenylJ 

R2 is hydrogen, carbo-lower-alkoxy, phenyl or 

phenylthio; 

I llllllJllll~ lllJI lllll ~ 1111 I 
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R3 is hydrogen, halogen, primary or secondary-

lower-alkyl, lower-alkoxy, carbo:lower-alkoxy or phenyl; and 

R4 is hydrogen, halogen, nitro, diphenyl-lower­

alkanamido, lower-alkyl, hydroxy, lower-alkoxy or lower-

alkoxyethoxyethoxy. 

6. A compound according to craim 4 wherein ~ is other 

than hydrogen. 

7. A compound according to Claim 5 wherein ~-is other 

than hydrogen. 

a. A compound according to Claim 6 wherei~: 

R1 is lB-(5-tetraz.olyl), S-oxo-1-tetrazolyl, 5-

thioxo-1-tetra_zolyl or 2-(1,3 ,4-thiadiazolyl} or such groups 

substituted on a ring carbon· o~ nitr~en atom by substituents 

as defined in Claim 6. 

9 .• A compound accordinq to claim 7 wherein R1 is 

haloqe·n. 

10. A compound accordinq to claim 8 wherein: 

L is -s-, R1 is lH-(5-tetrazolyl). r: S~oxo-1-tetrazolyl, 5 

thioxo-1-tetrazolyl or 2-(1,3,4-thiadiazolyl); R2 is 

hydroqen; and R3 is haloqen, primary or secondary-lower­

alkyl, lower-alkoxy, carbo-lower-alkoxy or phenyl or such R1 

qroups substituted on a ring carbon or nitrogen atom by 

substituents as defined in claim a. 

11. A compound according to claim 8 wherein m and n 

are each o and R1 is 5-thioxo-1-tetrazolyl. 

12. A compound accordinq to claim 10 wherein m is 1. 

13. A compound accordinq to claim 10 wherein m is o 

and R3 is haloqen, primary or secondary lower-alkyl, lower­

alkoxy, carbo-lower-alkoxy or phenyl. 
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14. 4-Ch~oro-2-(4-phenyl-5-thioxotetrazol-1-ylmethyl)-

saccharin accordinq to claim 11. 

15~ 4-Isopropyl-2-[4-(3-pyridyl)-5-thioxotetrazol-l-

yl-methyl]saccharin according to claim 11. 

16. 2-[3-(l~Phenyi~lH-tetrazol~5-ylthio)-l-propenyl]-

saccharin accordinq to claim 4. 

17. 2-(5-[2-(N,N-Dimethylamino)ethylthio]-1,3,4-

thiadiazol-2-ylth~omethyl)saccharin accordinq to claim 4. 

is. 4-Chloro-2-(1-pheny1·-1H-tetrazol-5-ylthiomethyl) -

saccharin according to claim 13. 

· 19. 4-Methyl-2-(1-phenyl-lB-tetrazol-S-ylthiomethyl)-

saccharin according to Claim 13. 

20. 4-Bromo-2-(1-phenyl-lB-tetrazol-S-ylthiomethyl)-

saccharin according to Claim 13. 

21. 4-Isopropyl-2-[l-(3-pyridyl)-lH-tetrazol-S-ylthio-

methyl] saccharin according to Claim 13. · 

22. 4-(3-Pentyl)-2-(1-phenyl-lB-tetrazol-S-ylthio-

methyl)saccharin according to Claim 13. 

·23. 4-Ethyl-2-(1-phenyl-lB-tetrazol-S-ylthiomethyl)-

saccharin according to Claim 13. 

24. 4,5-Dimethoxy-2-(1-phenyl-lB-tetrazol-S-ylthio-

methyl) saccharin according to Claim 13. 

25. 4-Isopropyl-2-(1-phenyl-lB-tetrazol-5-ylthiomethyl)-

saccharin according to Claim 13. 

26. 4-(n-Propyl)-2-(1-phenyl-lH-tetrazol-5-ylthiomethyl)-

saccharin according to Claim 13. 

27. 4-Isopropyl-2-(1-methyl-lH-tetrazol-S-ylthiomethyl)-

saccharin according to Claim 13. 
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4-(2-Butyl)-2-(l-phenyl-lH-tetrazol-S-ylthiomethyl)-

saccharin according to Claim 13. 

29. 4-Ethoxy-2-(l~phenyl-lB-tetrazol-5-ylthiomethyl)-

saccharin according to Claim 13. 

30. 4-Isopropoxy-2-(1-phenyl~lB-tetrazol-S-ylth;omethyl) -

saccharin according to Claim 13. 

31. 4-Isopropyl-2-[l-(N ,N--dimethylaminocarbonylmethyl) -
-

lB-tetrazol-5-ylthiomethyl]saccharin according to Claim 13 • 

. 32. 4 ,6-Dimethoxy-2-(1-phenyl-lH-tetrazol-S-ylthiomethyl) -

saccharin acco·rd ing to Claim 13. 

33. 4-Phenyl-2-(1-phenyl-lB-tetrazol-5-ylthiomethyl)-

saccbarin according to Claim 13. 

34. 4-Isopropyl-2-{1~[2-(4-morpbolinyl)ethyl]-lB-
t~trazol-S-ylthiomethyiJ'saccharin according to Claim 13. 

35. 2-(5-(2-(1-Piperidinyl)ethylthio]-l,3,4-thiadiazol-2-

ylthiomethyl)saccharin according to Claim 13. 

36. 4-Isopropyl-2-(5-me~hyl-l,3,4-thiadiazol-2-ylthio-

methyl) saccharin according to Claim 13. 

37. 2-(4-Nitrophenoxymethyl)saccharin. 

38. 2-Fluoromethylsaccharin. 

39. 2-(4-(4-Morpbolinylsulfonyl)phenoxymethyl]saccharin. 

40. 2-(2,6-Dichlorophenoxymetbyl)saccharin. 

41. 4-Isopropyl-6-metboxy-2-(1-phenyl-lH-tetrazol-5-yl-

thiomethyl) saccharin according to Claim 13. 

42. A process· for preparing a compound according to 

Claim 1 which comprises reacting a 2-halomethylsaccharin 

having the formula: 

1iiiii1i~r 
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with an alkali metal salt of an L~R1 moiety or with an LnRl 

moiety in the presence of an acid-acceptor, where x is 

halogen, n, L, R1 ,.R3 and R4 have the meanings given in Claim 1 

except R1 is not halogen •. 

43~ A process for .. preparing a compound according to 

Claim 1 where m is 0 which comprises reacting an alkali metal 
: ~-

or thallous salt of a 2-unsubstituted saccharin having the 
'· . 

formula: 

with a halo-CB~-LnRl moiety where n, L, R1 , R2 , R3 and R4 

have the meanings given in Claim 1. 

44. A proc••• for preparing • compound according to 

Claim 1 where m ia 1 which compri•e• reacting an alkali metal 

or tballoua aalt of 2-un•ub•tltute~ saccharin having th• 

formula a 

1iii~f 
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with a 3-chloro-3-(phenylt~io)propyl·Lnal apeci•• followed by 

oxidation of the product: 

-
with a ·per acid to ·obtain . a corre•pondlng 2-'fi,-,1-(phenyl-

aulflny1)-3-Lna1~propyl~eaccbarin an4 beating the latter to 

'obtain a compound _of foraula I where· m ia 1 and n, Ri, R2, R3 

~nd a6 bave the meaning• given in Clal• 1. 

45. A process for preparing a compound having tb• 

foraulaa 

·wherein: 

~is a primary lower-alkyl·group having from two to 

ten carbon atoms1 and 

R4 is hydrogen or from one to two ·subs ti tuents 

selected from halogen, cyano, nitro, amino, lower-alkane­

amido, phenyl-lower-alkaneamido, diphenyl-lower-alkaneamido, 

lower-alkylsulfonylamino, polyf luoro-lower-alkylsulfonyl-

amino, aminosulfonyl, lower-alkyl, polyhalo-lower-alkyl, 

cycloalkyl, polyhalo-lower-alkoxy, hydroxy, lower-alkoxy, 

carboxy, hydroxymethyl, formyl, aminomethyl, lower-alkyl-

lii1iiUT 
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sulfo.-iyl, polyhalo-lower-alkylsulfon)'l,. lower-alkylsulfonyl-

aminosulfonyl and lower-alkoxypoly-lower-alkyleneoxy, which 

comprises reacting a corresponding compound where R3 is methyl 

with two molar equivalents of a lower-alkyl lithium in an 

inert organic solvent1 and reacting ~he resulting lithium salt 

with a lower-alkyl halide at a temperature in the rang.e from 

-so •c to -so •c. 
46. A pro~ess for preparing a compound having the 

formula: 

wherein: 

R3 is primary or secondary lower-alkyl; and 

R
4 

is hydrogen or from one to two subs ti tuents 

selected from halogen, cyano, ni tro, amino,· lower-alkane­

. amido, phenyl-lower-alkaneamido, diphenyl-lower-alkaneamido, 

lower~alkylsulfonylamino, polyfluoro-lower-alkylsulfonyl-

amino, aminosulfonyl, lower-alkyl, polyhalo-lower-alkyl, 

cycloalkyl, polyhalo-lower-alkoxy, hydroxy, lower-alkoxy, 

carboxy, hydroxymethyl, formyl, aminomethyl, lower-alkyl­

sulfonyl, polyhalo-lower-alkylsulfonyl, lower-alkylsulfonyl­

aminos~lfonyl and lower-alkoxypoly-lower-alkyleneoxy, which 

comprises reacting a compound having the formula: 

CON(Alk) 2 

.· -. 

ililiiiinr / 
I 



11111rnr1nr 
/O~ 

W090/13S49 PCT/US90/02434 

wherein: 
R3 is primary lower-alkyl;. 

Alk is lower-alkyl an~ R4 has the meant.ngs give 

above, with one molar.equivalent of a lower-alkyl lithium in 

an inert organic solvent at a temperature in the range from 

-S0°C to -eo~c; reacti.ng the resulting lithium salt with a 

lower-alkyl halide; reacting the resulting 2-(primary- or 

_secondary-lower-alkyl)-N,N-di-lower-alkylbenzamide with one 

· molar equivalent of .a· lower-alkyl lithium in an inert organic 

solvent at a temperature in the range from -so 0 c to -so 0 c; 

reacting the resulting lithium salt with sulfur dioxide 

followed .bY an alkali metal salt of hydroxylaminesulfonic 

acid; and beating the resulting 2-aminosulfonyl-6-(primary­

or secondary-lower-alkyl)-N ,N-di-lower-alkylbenzamide in an 

acid mediua. 

47. A composition for the treatllant of degenerative 

diseases which comprises a pharmaceutical carrier and an 

effective proteolytic enzyme inhibiting amount of a com­

pound according to any one of the preceding claims, wherein 

provisos (~), (ii) and. (iii) according to claim 1 do not 

apply whereas proviso. (iv) according to claim 1 does apply, 

that is, when m is o, n is 1, L is -o-, -s- or -so-, and R2 , 

R3 and R4 are all hydrogen, or when m is o, n is ·1, L is s, R2 

and R4 are hydrogen andR3 is halogen, or when mis o, n is 

1, L is -so- or -so2-, R2 is carbo-lower-alkoxy and R3 and R4 

are both hydrogen, R1 carinot be phenyl or substituted phenyl. 

48. A method for the treatment of degenerative 

diseases which comprises administering to a patient in need 

of such treatment a medicament cantaining an effective 

proteolytic enzyme inhibiting amount of a compound according 

' ' . 
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to any one of clalms 1-41, wherein provisos (i), (ii) and 

{iii) according to claim 1 do not apply whereas proviso (iv) 

according to claim 1 does apply, that is, when - is o, n is 

1, L is -o-, -s- or -so-, and R2 , RJ and R4 are all hydrogen, 

or when m is o, n is 1, L is s, R2 and R4 are hydrogen and 

R3 is halogen, or when m is o, n is 11 L is -so-
or -so2-, R2 is carb_o-lower-alkoxy and R3 and R4 are 

both hydrogen, R1 cannot be phenyl or substituted-phenyl • 

. i1iii~f 
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