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F 2- SUBSTI TUTED SACCHARI N DERI VATI VE PROTEOLYTI C ENZYME
. The invention rel ates to.hgvel- 2- Subst i tut &d
hgin derivatives, which inhibit the enzymatic acti vi ty of; _prateglyii
., to pharmaceutical conpositions containing the ‘'sane, to the nethod

4 thereof in the tE%?at ment of degenerative di seases and to processes
a pr

Far At dn & The inhibition of proteolytic enzynes

OXIC reagents S uSefuI in the treatment of degenerative disorders,
& enphysenmn, rheumatoid arthritis” Lnd pancreatitis, in which

@'ysis is a substantive elenent. Protease inhibitors are wdely

i Zed i 3 b: mUB?E!‘I‘WEBlsAﬁCHﬂEIN. DERDV ATEAE PROIFECLYTEC BDRIYMEdel y
gout ed cl ass of proteolytic en serine proteases are

i erized as chynotrypsin-like é&ﬂggggﬁggg-like based upon their

bt e specificity. Chynotrypsin and chynotrypsin-Ilike enzymes normal |y

pepti de bonds '”I‘ﬁﬁ&éh‘n{aﬁ é]# osd]ok’ ?ﬂ%ﬁ@ﬁﬁ MeRPatfies d residue

carbonyl side is typica

diie whmhnhs@hﬂ!awn&%mw %mt@isgréeam toipbarmeesatiedl. El ast ase
gost ase- &:ﬁw&yé&wﬁ {8 lshife, %aﬁvrﬁamﬂﬁ@tmaﬂa 1R tréatdbdt® fat \m' ch

i N0 aci d residue, on car bonyl of the bond 1s typicall

$er, Leu ‘Eﬁen‘?ﬁtﬁ’érd‘%eﬁ?ﬁ%qm %’ﬁ%ﬂs?eérfOIatﬁFlﬁBr%P‘é@ Bot h chynot rypsi n- I i ke

Bast ase- | i ke enzyrrme mh:&u’ﬁ@uﬂﬁrdtéblﬁﬁlthﬁsﬁws@moﬂf@ﬁb r&@édﬁlsaﬂéul
at iCc |

g ui c n r, Or S e se reted types of
IEY yeag‘ttg?ih‘aa '%é’gdf%eggm{]ve gsérders, Such as empa. e ég‘?@é&/of conpounds
EOWN10 0 dthritis mnd panpreatitisn iewhich iplotéalysis is Eanbmamélan&mmaedde S. Patent

R BRGS ot Vighty iR in WM EP SISl BrolaRs Wy BENBUTD TPC
fospori nwﬁﬁlﬁ%ﬁébut%@a%@fpm engymese omeeserine ppleases afee stated to be
§ ol ast agfrdcrhibdd és%?rﬁ h&'-hl&erbrtelh%m&é Rt 58 upeh tleftsuBelaRL O Y

eu or anot’her am no

Teshi ma et

selallsé rltlsande
m%eﬁfl hymentrypsin and sy é?cepw@}eﬁnpwlwékeﬁm of studies

| ne1pr opepridebordh Mpbteine UkOSHE £ vﬂi:@&hasﬁmora&a GésitRie 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 peptide bonds at a site at which the amino acid residue 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 in 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 elastase inhibitors. Doherty et al. in
U.S. Patents 4,547,371 and 4,623,645 disclose cephalosporin sulfones and
sulfoxides, respectively, which are stated to be potent elastase inhibitors useful in
the treatment of inflammatory conditions, especially arthritis and emphysema.

Teshima et al., J. Biol. Chem. 257 {9), 5085-5091 (1982) report
the results of studies on serine proteases (human leukocyte elastase, porcine
pancreatic elastase, cathepsin G and bovine chymotrypsin Ay) with
4-nitrophenylesters and thioesters of N-trifluoroacetylanthranilates,
2-substituted-4H-3,1-benzoxazin-4-ones, 2-substituted-4-quinazolinones and
2-substituted-4-chloroquinazolines.
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gFot i c el astase, cathepsin G and bovine chymotrypsin Alerr]) wit h
' ophenyl esters and thioesters of Ntrifluoroacetyfanthrani; Jates;* :

2-sultitut ed- 4H 3, 1- benzoxazi n- 4- ones, 2-substitut ed4-qui nazol i norigs _dnd
2-sulti t ut ed4-chl oroqui nazolines. remeeeT

-2- Cha, Biochem Pharmacol., 24, 2177-2185 (1975)

di sc@ses Kkinetic approaches to the study of the binding of inhibitors to
macr @gol ecul es, such as enzynmes, and mgthods for determ nation of such
parafgeters as the inhibition constants] reaction rates and bound and
unbo@hd enzyme concentrations. Certain 2-substituted
saccifrin derivatives &ha. BinshemtBharmacsl., 34,A18E288% (A9E5)HsSHTES nhi bitory
actigty. For b@a%ﬂé Lthd cRnfdcaRsS

Rlerng-2 R[erl?ﬁ%ggq? e%lizbl%si% hi. aéfot?CB ongwﬁﬁ%@gﬁ%&er r# s hal ogen,

al ko, al kyl sueh avenzymes. kyd methads for drtemmieatiop ok fich P&W;;%‘? ‘b‘?o or hydrogen
in thg benzenﬁhi@:ﬁohrasn%&r%&@&%Ma&unaanmumwmmbkyl al kenyl ,

al kyrg cl oal hal ophenyl, heteroaryl or substituted heteroaryl and
Rl er rg -2 caog iP9ns, where R err] has the same meanings as the
benzeghoid ring substi tcaetﬂinsz-éubstit{med &acahdmrdehsanvbsaz&he\&a aneyeand A is

al kylg al kenyl eroaryl or

substf§ t ut ed- h&! PWSW&&W‘%@& %d‘gdar%’ sal %dul 5 \ﬁ}}e el ast%se i nhibitory
acti Bty and ¥&- Bé@%i?ﬁ%%ﬁ@%e@ Raat-FehP Iri-ones

Jonesg et alL, M 2 halhe Hikoky 2&@1&%0%1&1&%1@&1% akﬁkylargoﬁaﬂ Nehige,-nitro or

ain tfo. ”fo??fnyams%#%?h?%mm&ans% FeERY s trona bR 1 Car boxy
oyl , ] Lotrrlﬂl\}?sﬁihﬁédkwt 1Ry | | o
| g; grrerrte!t}gl,/ 'E)st' RE egylpépflt%y aﬁ%gé’%?:hb %@g}‘ or phenyl
§ he addi subanueafs lﬁmmﬂ meﬂsamml-mwmw . allaSmeﬂkenyIpalkmbﬂ are said to
nave brotca A Bl kBl Y tp RSt SRR ! 01
15  said to have elastase inhibitory activity and to be useful in the treatment of
emphysema.
Jones et al, U.S. Patent 4,276,298 discloses 2-R-1,2-benziso-
l thiazolinone-1,1-dioxides, where R is phenyl substituted by fluoro, dinitro,
triflucromethyl, cyano, alkoxycarbonyl, alkylcarbonyl, carboxyl, carbamoyl,
20  alkylacylamino, alkylsulfonyl, N,N-dialkylsulfamoyl, trifluoromethoxy, trifluoro-
methylthio, triffuoromethylsulfony! and trifluoro-methylsulfinyl, or R is pyridyl
substituted as above for phenyl with the addition of substitution by mono-nitro.
The compounds are said to have protease enzyme inhibitory activity, especially
elastase inhibitory activity, and to be useful in the treatment of emphysema,
25  rheumatoid arthritis 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 Ay, by N-furoyl-

saccharin and N-(2,4-dicyanophenyl)saccharin.

30 Svoboda et al., Coll. Czech. Chem. Commun., 51, 1133-1139
(1986) disclose the preparation of 4-hydroxy-2H-1,2-benzothiazine-3-carboxylates
by intramolecular Dieckmann condensation of 2H-1,2-benzisothiazol-3-one-
2-acetate-1,1-dioxide esters.
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Poil d arthritis and other infl ammat ory 5. seases. —

¢ Bi ochem, 24, 2048-2058 (1985) discloses studies of the inhibitions
chym)tryp5| n-1ike enzynes, cathepsin G rat mast celb; pr;pt eases k.
human skin chymase and chynotrypsin Alerr], by N—furoyl -2 sactharin

2, 4- di cyanophenyl ) sacchari n. Svobdda et ‘al}” Col'l °°°

® Chem Commun., 51, 1133-1139 (1986) disclose the preparation of

Woxy-2H 1, 2- benzot hi azi ne- 3- car boxyl ates by intranol ecul ar D eckmann

@sation of 2H 1, 2-benzi sot hi azol -3-one- 2-acetate-1.1-di oxi de esters.

A Chen, U. S. Patent 4, 263 393, Reczek et al U S. Patents

®/52 and 4, 363, 86 % ddzek etRRLIERL 0,618 relate to

! EZecze?! QQQ% D! pikedid

Jr aphi ¢ reagents

vannet t hi
(Recze350385286636186) %Y@@%M%?Pgﬁseé@%ﬁa el s 0

(Chf_n tThey B’?@ SHiCred m&kmwnua@dmﬁmmﬁ%mhmgﬁpmﬁa?s sucﬂ
appl i gations, for g gﬂgig sac i ns ot ogr aphi c
reageft s bou kReceek ?r]%m ?%affl} ‘ﬁi(?’?%ﬁé?épng group
(Reczgk 45 359:s&lf5€e) variofy I-bﬁisﬁtutedtsﬁédlismﬂf nfeﬂnridrlce@hapbixmdgee ﬁorbaamknlz t 86% hg65)
ni trofen atom of .a { - epe egze :

and Ngacyl ne ygwqhggacd@ggiﬁyglg °t°ﬁa8€ﬁé% 70 rgﬁﬁ @ reagent s, which

| resi dhﬁemﬁtom”to(anglamﬁomeths{bblo@umgnocp (Resapye‘%ﬁS éﬂl &Amiefrg a hetero atom

jh anic eczek
e R o
2 (1- henyl NG 250 zek 14, 36336, sté'eéﬂ@ Himidesy

i §1cap | ylotiked Phe®empliic P4ZARE, wiich have a residue of an organic photogxaph:c

et ny] ene 1 L%teéq%é%mm gta?z%{%mr&?%%%@ﬁ%g ROl s B
sotrf azol 2 %X{ 1’%'@‘5;? s S Bl Sy Sodat  ves.

2- RZ-fret hy| sdisclbszs amsimbet eft 22(1-R'ol Hidetmzalt yittr;o-a)sthb'ma@shaa'gwmﬁt“wﬂce bl ast,
rice shegd h o the methylene function by an aroyl or t-butylcarbonyl group.
§ Freed U.S. Patent 3,314,960 discloses 2-(1,1,3-trioxo-1,2-benz-
isothiazol-2-yl)glutarimides which are stated to be useful as sedatives.
Japanese Patent Publication 72/00419 discloses a number of .

2-RZ-methylsaccharins, stated to have strong activity against rice blast, rice sheath

20  blight, rice helminthosporium leaf spot and rice bacterial leaf blight disease,
wherein RZ is lower-alkoxy, butoxyethoxy, ethylthioethoxy, di-lower-alkyl-
aminoethoxy, ethylthio, 2-chloroethoxy, 1-(2-propenyloxy), 1-(2-propynyloxy),
2-saccharinylmethoxy, phenoxy (or phenoxy substituted by chlorine, methyl, nitro
or methylthio), phenylthio, chiorophenylthio, benzylthio {or chlorobenzylthio),

25  acetoxy, dichloroacefoxy, benzoyloxy (or benzoyloxy substituted by chlorine or
nitro), acetylthio, dichloroacetyloxy, chlorobenzoylithio, methyl or ethylcarbamyl-
oxy, dimethylcarbamyloxy, phenylcarbamyloxy, ethylcarbamylthio, phenyl-
carbamyithio, dimethylthioylcarbamothioyl, ethylthiothioylthio, ethoxycarbonyl-
thio, ethoxythioylthio and ethylthiocarbonylthio.

30 2-Chloromethylsaccharin is disclosed in French Patent 1,451,417
as an intermediate for the preparation of N-methylsaccharin d]-trans-
chrysanthemate, useful as an insecticide, and Lo U.S. Patent 3,002,884 discloses
2-chloro, 2-bromo and 2-iodomethylsaccharins, useful as fungicidal agents.
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R i ce
;se, whe
wwer - al k

1- (§@propyny
chl @i ne, ne
benZgl thio (
benZByl oxy s
dic

di ngg@hyl carb

car g@nyl t hi o,
et hdgycar bon
for onet h

Boses 2-

desc g|vatives useful as prolcolytic enzyne
i nhi @& tors having the structural 66} a: [err]

wher @ n: uhmcm Lis-0-, -S-, -SO or -SJerr]-

man@ n are each % _____ gél gﬁgn 1; Rlerr]

hal ogen, 1 ower-al anoy1 'al anyl , phenyl (or phenyl

subst® t ut ed

| owerg al kyl am no
seleged from 1H

15

20

fici dal agents.

& bes saccharin

hel m nt hosporium | eaf spot and rice bacterial |eaf blight,

rein RZ is | ower-al koxy, butoxyethoxy, et*hyi t hi oet’ hoxy, i
yl - anminoet hoxy, ethylthio, 2-chloroethoxy, 1- (2- ptopenyl oxy),

| oxy), 2-saccharinyl met hoxy, phenoxy (or phenoxy substituted by

thyl, nitro or nethylthio), phenylthio, chlorophenylthio,

or chl orobenzylthio), acetoxy, dichloroacetoxy, benzoyl oxy (or

ubstituted by chlorine or nitro), acetylthio,

anyl oxy, phenyl carbanyl oxy. ethyl carbanylthio, phenyl-
di met hy| Dinilagydt el PIANOEpcaich WethBm désaiibasl shédharin

irivall Boorl P PR e B i Bl RS . o

enedi ate for the preparat Rpn of N—rret hyl saccharin d,|-trans-
ant henat e, useful as an |nsecft C|de and ' U.S. Patent 3, 002, 884

chl oro, 2-brono donet hyl sackharins, useful as

by haheagén, mﬁ@mhnxhwhy&uwﬂnwdr al koxy, nitro, am no,
tetraz

substituted by halogen, l(mcr-alkyl Iowcr-all\oxy, nitro, amino, lower-alkylamino
or di-lower-alkylamino) or heterocycelyl sclected from 1H-(S-tetrazolyl), S-oxo-
1-tetrazolyl, 5-thioxo-1-tetrazolyl (when R2 as delined hereinbelow is other than
phenylthio), pyrimidinyl, 2-benzoxazolyl, 2-benzothiazolyl, 2-phthalimidyl,
2-(1,3 4-thiadiazolyl), 5-(1,2,4-thiadiazolyl), S5-thioxo-3-(1,24-thiadiazolyl),
4-(5-ox0-1,3 4-thiadiazolyl), 4-5-thioxo-1,3,4-thiadiazolyl), 3-(1,2,4-triazolyl),
4-(1,2,4-triazolyl), 4-(1,23-triazolyl), 2-imidazolyl or 3-(1,2,4-triazolo
[4,3-a)-pyridinyl), or such heterocyclyl groups substituted 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-
alkylaminocarbonyi-lower-alkyl, amino-lower-alkyl, lower-alkylamino-lower-
alkyl, di-lower-alkylamino-lower-alkyl, 4-morpholinyl-lower-alkyl, 1-piperidinyl-
lower-alkyl, 1-pyrrolidinyl-lower-alkyl or phenyl (or pheny! substituted by amino,
lower-alkylamino, di-lower-alkylamino, lowcr—alkahamido. N-lower-alkyl-lower-
alkanamido, carboxy-lower-atkanamido, carboxy, carbo-lower-alkoxy, fower-
alkoxy or halogen), or such heterocyclyl groups substituted on any available
carbon atom by nitro, lower-alkyl, amino, lower-alkylamino, di-lower-alkyl-
amino, cycloalkylamino, mercapto, lower-alkylthio, amino-lower-alkyl-thio,
lower-atkylamino-lower-alkyithio, di-lower-alkylamino-lower-alkylthio,
4-morpholinyl-lower-alkylthio, 1-piperidinyl-lower-alkylthio, 1-pyrrolidinyl-
lower-alkylthio, carbo-lower-alkoxy or phenyl (or phenyl substituted by amino,
lower-alkylamino, di-lower-alkylamino, Jower-alkanamido, N-lower-alkyl-lower-
alkanamido, lower-alkyl, lower-alkoxy or halogen);

kor oacet yl oxy, chlorobenzoylthio, fret hyl or ethyl carbanyl - oxy,

S

;515 halogen, I?w?roiikamwll ?%B—p%r}ﬂéhﬁn}ﬁ&gl QF ph&hsrocyclyl
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1-t cHP0| yl , 5-thioxo-1-tetrazolyl (when R err] as defined hercinbelowis
phenylthio), pyrimdinyl, 2-benzoxazolyl.; ST,

ot hi azol yl, 2-phthalimdyl, 2-( 1 ,3,4thiadiazel’yl),"

> A-thiadiazolyl), 5-thioxo- 3'—5("1 , 2, 4-thi adi azolyty; - =

xo- 1,3, 4-thiadiazolyl), 4-5-thioxo- 1 ,3,4-thiadiazolyl), 3-(1

‘®r i azol yl), 4-(1,2,4-triazolyl), 4-( ,2,3-triazolyl),

fazolyl or 3-(1,2,4-triazolo [4,3-a]-pyridinyl), or such

Bcycl yl groups substituted on any avail able nitrogen atom

r-aIkyI, hydr oxy- | ower - al kyl , cycl oal kyl , . 2-, 3- or

Bdi nyl , car bok 1§ 8CRY Gay40- "I“G\'ﬂ%’%%ﬁ ehsiyLar AP oner - al kyl |

Rar bonyl - | owers @8 kdrogch Ovdidgea| deithaion Sseandaenvheh-oMeN taddey! , di -1 ower -

&N nocar bonyl -1 r-al kyl, amno-Ilower-alkyl, |o - al kyl am no- | ower -
® di-| owdlkot) ybate :#%érﬁﬁpﬁyﬂwﬁﬁ%m%hi ‘HV'F%EWL ORGP,

« A~ anan

1- pi p@ri di nyl - R4 is hydrogen boiem-cak kylwo sbgiitnentd sctkctey rohokddugeal kyl or
phenyg (or_phenyl substi.tuted by am no, . . |. t-al kyl am no,
it REQETH R b T R e e Do

al kan@ni do, chmsoaikatapide, -lovdreatigridsulifon ytamibapolyluardlonenalbylsdfdagky, | ower -

# or hal ) i > If S w \ny
e e a0 gt IR LR SIS RSSO
Bal ky| anforer-alipxy, dwdioxyl IRypr-alkoxy, carboxy, hydrgkymehyle insmghiarjacani no,
|0i<m| | O?ﬁ@l'hyllf?‘h&ydriahdlyfbulift@x?l,nﬁlilialﬁwmwﬁel'—m‘kf'Iﬁﬁllmn%, k)ml:r-afkylsuif]onyl-t "

bl |y 127 B tOR 5 s gl A oy S YR g -CH

i glniyldi gﬁgrﬂup its always appended ¢iher oal Heyerd &b, of fiﬁ:r Ibmf)lcqvﬂrdcﬁi}dr(]??bw’@ r- phenyl
fer - al ky&gﬁsﬁg‘,&%?%&)v%raﬁ a:ri]tgtr%o é},m %Il- fngf/?és? %ﬁ &*}ﬁ\%esﬁmt ,

gmi do, | ower -(& when, m hodve pred] 40hB2, OR3 hed Ry amejll hydrogen, - 5-

g i s hydr 0gerR; &&P&%lhg Ly.al koxy, phenyl or phenylthio;

]

E i s hydrogen,  hal ogen rimary or secondary_| ower-al kyl, | ower-
L chtbo- | owe) wheibiyis Opmisnly L is-5+ aest B2 BWJB#I@FI each owcr - al kenyl or
hydrdgén, R EMEGtagenpinyk [1905-@0@zdig);t wo substituents
o o e s s 8 o s U uf e 00
hydrogen, R| cannot be lower-alkanoyl; ..
(iv) when m is O, n is 1, L is-O-, -S- or -SO-, and R3 R3 and R4
20 arc all hydrogen, or when mis O, nis 1, L is -S-, R2 and R4 are
hydrogen and R3 is halogen, or when mis O, nis 1, L is -SO-or
-S02-, R2 is carbo-lower-alkoxy and R3 and R4 are both

hydrogen, R1 cannot be phenyl or substituted phenyl.
25 It has now been found that the following novel 2-substituted

compounds of Formula [ also have protease enzyme inhibitory activity and are
useful in the treatment of degenerative diseases.

R

30
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| oV Kanam do, | ower-al kyl - sul f onyl am no

pol 88 | uor o- | ower - al kyl sul f onyl - am no, am nosul.fonyl; | ewer:=alkyl,
pol ial o- | ower -al kyl, cycl oal kyl, pgfyhal o- | ower < al koxy; hydr-oxy,
| ondl - al koxy, carboxy, hydroxymethyl, fornyl, am no- .:.. et-hyl , -~ =

| ot - al kyl sul fonyl, polyhal o-1ower-al kyl sul fonyl, | ower-al kyl sul fonyl -
am r@sul fonyl and | ower - al koxypol y-1 ower - al kyl encoxy; and wherein the

fy as defined above or it is appended to a hetero atom of the
€] noiety, with the provisos that (i) when mand n are O
R err], Rerr] an [ I ogen, R err] cannot
| ogen; dln% J"]' ’ﬁl\’/\'%&#mgxgé nis 1l Lis-S and Rerr],

and Rlerr] are Ieéi"C‘I@' -§-,-80- or -S02- hydrogen, R err] cannot be

1-ph yl-1H (5-tetrazof dentl blo” V\/nen mis 0, nis 1, Lis
-O & -S- and Rerr], érerr c‘whdm z:fl}bcnl %‘{_F ; - hydr ogen,
Rler@ cahnot be | over RufSi&hg Isu m °“°r'fl?(vf’pﬁﬁélﬁ s 0 nis 1. L

- S Ofarboayh, 14—ﬁ\9ﬂahaﬁrﬁﬂlsfu]funﬂ RERY, mraimyc]arbonyt 4-thia- are all

hyd .':*. wh
nyir don andmegpplny s dlopd a5 s-isgpsreah by PPt fio-lowery
-SO g r]-, Ruefl h-maphdinbicloensikylahioozatbant RinerphplimidowRrethdiyar e bot h

PO o R R SRS o v s,

USBEHbS, 18wk BBhITERS - dilyddsReng ol Mecthigfiasasol-5-yil err]
4-morpholinylcarbonyl, nitrophenylazo, carboxyl or di-lower-alkylphosphonyl,
or any of the above in combination with substitution of phenyl by
halogen, lower-alkyl, lower-alkoxy, nitro, amino, lower-alkylamino or di-lower-
15 Mkylaﬁno as defined in published PCT application WO/13549,
heterocyclyl selected from pyridazin-3-yl, 4-pyron-3-yl, quinolin-
8-yl, 1,3,4-oxadiazol-2-yl, coumarin-7-yl, saccharin-6-yl, imidazol-1-y1,
1,3 4-triazol-2-yl, thiazol-2-yl, 2-thioxo-23-dihydro-1,3,4-oxadiazol-3-yl,
1,2,5-thiadiazol-3-yl, 2-thioxo-2,3-dihydro-1,3,4-thiadiazol-3-yl, 2-thioxo-
20 23-dihydro-1,3,4-thiadiazol-5-yl, 1,23-triazol-2-yl, 1,2,4-triazin-5-yl, 5-0x0-6-
hydroxy-4,5-dihydro-1,2 4-triazin-3-yl, isoxazol-5-yl, isoxazol-3-yl,
4,5-dihydro-5-ox0-1,2,4-0xadiazol-4-yl, pyridyl, 1,1,3-trioxo-tetrahydro-
1,2,5-thiadiazol-2-yl, 6,7-dihydro-1H-1,2,4-triazolo[3,4-b][1,3]thiazin-3-yl,
4,5-dihydro-5-0x0-1,2,4-oxadiazol-4-yl, 2,5-dioxopyrrolidin-1-yl, 3-indolyl,
| 25 oxazol-2-yl, thiazol-4-yl, 2,3-dihydro-2-oxo-5-phenyl-1,3,4-thiadiazol-3-yl,
2,3-dihydro-2-0x0-5-phenyl-1,3 4-oxadiazol-3-yl, 6-oxo-1,2-dihydro-
1,2 4-triazin-1-yl, 1,2,3-triazin-1-yl and 1-indolyl,
or said heterocyclyl substituted on any available nitrogen atom by
lower-alkyl, hydroxy-lower-alkyl, cycloalkyl, 2-, 3- or 4-pyridinyl, lower-
30 alkoxycarbonyl, lower-alkoxycarbonyl-lower-alkyl, aminocarbonyl-lower-alkyl,

—

med

" i

ferr] - group is always appended either to a hetero atomof the L



@ tonpounds of Formula I, Lis -0, -S, -SO or

- n1and n are each independently. O or. 1;.

B i s phenyl substituted by 1-(<474ower-alkyl pi perazi g-1-yl)-; carbonyr
phol i nyl sul fonyl, fornyl, |ower-al koxycarbonyl, 4- thia- . .1, .

Pl i nyl sul fonyl or the S—ledee t her eof hydroxy | ower - aIkyI

Eower - al kyl, 4-nDrphoIinyI-Iomer-aIkylan1nocarbonyl

®hol i nyl -1 ower - al koxy- carbonyl ,

g ower - al kyl - pi perazi n-1-yl)sul fonyl, 4-norpholinyl-Iower-al koxy, :
;-r al kyl am no- | ower - al kyl am nosul fonyl or an N-Iower-al kyl derivative
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ghydr opbevdiéelf@ya)riewyms‘lﬁoayuh@lﬁa'drrlsw-almly YL, cgrbexy on alisalymetalr o-

> gL :1532 st llrcl\ébf fllxytl? u?ﬂﬁd’rblﬁ@.hﬁ ﬁ-b&ﬂzo%&i %t '1&@%11‘14&}15111{'011}{1 or

sai d [geterocyc Subst i on > nitrogen a

e Ral k1 OGBS et SR omiing love ks B A ke 1 1 ower
gcar bo a&bxychxbmyl-latvk@aﬂgyl,adxbmwgtl-alkyimmeﬁﬂﬂoyﬁ 1-piperidinylcarbonyl, :

am no ';' ro On%&ﬁz&f&%fﬁﬁl&%’rl 4~morpholinyl—Iower—alky'l,75cnzoyl or benzoyl substituted .

by lower-alkoxy or halo, or phenyl {or phenyl substituted by amino, lower-

S

N

20  alkylamino,

; di-lower-alkylamino, lower-alkanamido, N-lower-alkyl-lower-alkanamido, lower-
alkyl, lower-alkoxy, halo, trifluoromethyl, lower-alkoxy-poly-lower-alkoxy,
methylenedioxy or lower alkoxycarbonyl),

or heterocyclyl sclected from 1H-(5-tetrazolyl), 5-oxo-

25 l-tetrazolinyl, 5-thioxo-1-tetrazolinyl (when Ry as defined hereinbelow is other
than phenylthio), pyrimidinyl, 2-benzoxazolyl, 2-benzothiazolyl, 2-phthalimidyl,
2-(1,3,4-thiadiazolyl), 5-(1,2,4-thiadiazolyl), S-thioxo-3-(1,2,4-thiadiazolinyl),
4-(5-0x0-1,3,4-thiadiazolinyl), 4-(5-thioxo-1,3,4-thiadiazolinyl),
3+(1,2,4-triazolyl), 4-(1,2,4-triazolyl), 1,2,3-triazol-1-yl, 2-imidazolyl and

30 3-(1,2.4-triazolo[4,3-a]pyridinyl) when substifuted on any available carbon atom

by di-lower-alkylamino-lower-alkyl, 4-morpholinyl-lower-alkylamino, cyano,

1-piperidinyl-lower-alkyl, hydroxy-lower-alkyl, phenylsulfonyl, tqucncsulfoﬂyI,
halo, tri-lower-alkylsilyl, carboxy or alkali metal salt thercof, furyl, trifluoro-
methyl, 2-benzothiazolyl, lower-atkylsulfonyl, aminocarbonyl, benzyl,
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"ani nocar bonyl - | ower - al kyl , I ! —

&l Kyl am nocar bonyl - | ower - al kyI am no- | ower - al kyI
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al k phenyl (or phenyl substituted by am no, | ower - al’Ryl dni no,

di -1 @@ - al kyl am no, | ower-al kanam do, N-1ower-al kyl -1 ower - al kanam do,
carb -l ower - al kanam do, carboxy, | ower-al koxycarbonyl, | ower-al koxy or
hal o; or said heterocyclyl substituted on any
avaik:; e carbon atomby nitro, |lower-al kyl, am no, |ower-alkylam no,

di -1 ggr-al k Kk t .
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di -1 ofger - al kylknlnﬂhl@mcb%vhammmlfmb l-mwmhrpm@lrbqnyl bcmmw hydeyss hi o,

g idi Y bk ARARALL TR, bbo i of BhiSi bk QP by Ry kBl Por

Iomer,,lkoxycarbon¥ |.ower - anﬂy am no- | ower - 4- mor phol i nyl - ower -
al kyl j, no, halg5 ! %’W%N{% by il uprpeethyf. mcr-w;fmw lowgekaysicy | |
phenyl

,_ onwbmrk@émaﬁubw@mgx)&mb L,tri-lower-alkylsil yI car boxy or
':netal ?Iuor th benz |azonI

t thereof tr
| ower .I ki yl sul fonyl, h%g‘r‘i/fomoxg'ﬂ‘éﬂ? koxﬁt%ﬁﬁ)é&?ﬁ‘fﬂ ¥yridinyl,

di - | oer - al k?ér?z’& S sul fonyl 1- pi peri di nyl car bonyl, benzyl oxy, hydroxy,
4- nor ol i ny al kyl benzoyl or benzoyl substituted by |ower-al koxy
or halfp, or phenyl ( ororpthenl. issGband nis bR bis caefobaptatiaane2-yl af.kylieani no,

di - | oer 1@' Ky bR B nhsowqtl Rk Slor-alkok i ﬁfa@ﬁ%&wbr e -8l dgpani do,

| ower -§ Iower ? hal o, trifluoro

| ower -fal koxyanﬂd!‘§ 1 B Q‘ﬁ‘}frélHS)§/0f Wﬁ?ﬂ@%ﬂl oxy or |ower al koxycarbonyl),
or hetferocycl yl sel ectRdisfhydrogddH¢Gertatitaxgaobonly), phénydyophehyltlady azol i nyl
5-thigko-1-tetrazolin ef i S ot her than
phenylk hi 0), pyri ni di %ﬁ ﬂ@%@%g‘%ﬁﬁ?‘g s%%ﬁd%ﬂ‘s{é“zr%@ﬁ% ot hal i ni dyl |
2-(1, 3 4- th|zékbxazlmlwt—)xﬂco@c@xbpﬂyMphdnylad]uamlbwbx)-alkyl lower-alkenyl, cyano

018 (b dRidbvde i 'ah yl), 4-(5-o0x0-1, 3, 4-thiadi azolinyl),
i oxo-1, 3, 4-thi 1,2,4-triazolyl)
b 4-triazolyl), rPﬁ'é‘z%lrm}?‘% M%‘@é’i‘&‘f'ﬂzﬁ sclgsigd from
§ 4 U1 IR, amal Mnbdro%mmﬁﬁﬁd& Syl idHRL1aRRAY, AMRhl@bl e carbon
' ﬂﬁ(y}sr al kyl m)rphol | nyI - | ower - al kyl am no,

1 p| ldg‘\?i\?réﬂ F’X‘F Q‘?"& ulf Wéﬂ“@iﬂ?ﬁ M{l;@prqﬂwr- kyselfsavkul f onyl, ~
esul f Qdmiizo, afhoRul{éy, Ibwwk)al thﬁm!d—bdmr—&lﬁylb oalyl Apdialo- et al  sal t
" Of ur ¥we E)agff’]%: Hycfroxy, riﬂawcr a!lkoxy, carlg]ozyig)rf py gx%fln}ézthyl ll%%;l gIImJ%I sul fonyl,
mclhyl lowcr—alkylsulfonyl, polyhalo-lower-alkylsulfonyl, lower-alkylsulfonyl-
aminosuifonyl, lower-alkoxy-lower-alkoxy, lower-alkoxy-poly-lower-alkylene-
oxy, carboxy-lower-alkoxy, lower-alkoxycarbonyl-lowcr-alkoxy or di-lower-
alkylaminocarbonyloxy; provided that
25 (1) when n is 0, R can only be heterocyclyl and CHRj can only be
: bonded to a ring nitrogen atom of Ry and )
(2) when mis 0, nis 1, L is -O-, -S- or -SO-, and Ry, R3 and Rq
are all hydrogen or, when mis O, n is 1, L is -S-, Ry and R4 are hydrogen and
R3 is halo or, when mis 0, n is 1, L is -SO- or -SO5-, R is lower-alkoxy-
30 carbonyl and R3 and R4 arc both hydrogen, Ry cannot be substituted phenyl.
According to the present invention therefore there are provided
novel 2-substituted saccharin derivatives of Formula I which have protcasc enzyme
inhibitory activity and which are uscful in the treatment of degencrative discases.
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| owss oxyear bonyl - | ower - aIkyI di -1 ower - alkylan1nosulfon“w
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subsi tuted by trifluoromnethyl,

| ower - al koxy- pol y- | ower ="at koxy, ==

net hl cnedi oxy or | ower alkoxycarbonyl or,

Rler@ is carboxy-I|ower-alkoxy, | over - al koxycar bonyl - | ower - al koxy or
di - | @er - al kyl am nocar bonyl oxy, heterocyclyl is 1-phenyl -

tetrgol -5-yl, or, when L is -O and nis 1, Rerr]
cycl gheptatricnon-2-yl or, when Lis -S and nis 1, Rerr]

or | @ner - al kosopthier aﬁ@embmyvcnbm rolgitesrio comhpositeay fr the-treatment oand n is 1,

Rler§ is l@%ﬁcrﬁwﬂi{lsc%s Wwhich b 1‘?&@3‘1 ac.euuLa! af carrier and an cffective Rlerr] is
hydr @en, koxycar honyl 5 Y

Rer® is hpoishysa cnﬁ&}f:dnhrbﬁmw?uw %é%\fh ki lt%féeﬁﬂcc&mwm%wer -

al ko, | owsr Ferhiaxiycar bonyl, phenyl, fluoro-I|ower-al kyl, | ower- aI kenyl,
cyandg or di-lo

hydr ggen3or from on

hydr o§en,

§ 2

§ 25

£ 30

§ 35

g ullfonyl | ower

§ 5 R[ err] %1 hidis- QTand\Ahelﬁ phenyk supstitited 8y 1-(4ilowey-al
§ is | p%éareddypWmorpholmyrsalr&gmyzt.umﬁbrﬁkﬁhy&mm@l &l @6 5ldigtige bot h

ing t

am no, am no

qraRRupdspfdeegpulay ] sl

Sl AgRURE VSR BT BPEY s oaheliny dopr ety
carbonyl, 1-(4-lower-alkylpiperazin-1-yDsulfonyl, di-lowcr-alkylamino-lower-
alkylaminosulionyl and/or 4-morpholinylcarbonyl or 1,2,5-thiadiazol-3-ylor
1,2,5-thiadiazol-3-yl substituted by 4-morpholinyl, or isoxazolyl substituted by
lower-alkoxycarboayl; or

nis I, L is -S- and Ry is 1,3,4-oxadiazol-2-yl substituted on any available
carbon atom by {uryl, benzyl, pyridinyl, pyraziny! or phenyl; or

n is 0 and Ry is 1,2,3-triazol-1-yl or 1,2,3-triazol-2-yl substituted on any
availablc carbon atom by cyano or lower-alkylsulfonyl.

Particularly preferred compounds are those wherein L is -O- or
~S-, mis 0, n is 0 or 1 and Ry is hydrogen, cspecially wherein R3 is hydrogen,
chloro, bromo, methyl, ethyl, propyl, isopropyl, sec.-butyl, methoxy, cthoxy,
isopropoxy or phenyl and wherein Ry4 is hydrogen, 7-chloro, S-nitro, 6-nitro,
S-amino, S-acetylamino, 5-(3,3-diphenyl-propionamido), 5-(1,1,3,3-tctramethyl-
butyl), 6-hydroxy, 7-hydroxy, 5-methoxy, 6-methoxy, 7-methoxy, 5,6-di-
methoxy, 5,7-dimethoxy, 6,7-dimethoxy, 6-[2-(2-methoxycthoxy)ethoxy],
7-[2-(2-methoxyethoxy)ethoxy], 7-carboxymethoxy, 7-(t-butoxycarbonyl)-
methoxy, 7-dimcthylaminocarbonyloxy, 6-pr0pyi-7—melhoxy, 5 7-d1mclh0xy-
6-methyl or 5-hydroxy-6-methoxy. b
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Form@ga | for preparation of a nedicanent for treatment of a degenerative
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bromine or iodine.

As used herein the term cycloalkyl means carbocyclic rings having
from three to six ring carbon atoms, including cyclopropyl, cyclobutyl, cyclo-
penty! and cyclohexyl which may be substituted on any ring carbon ator thereof

20 by one or more lower-alkyl groups.

As used herein the term lower-alkenyl means monovalent,
unsaturated radicals, including branched chain radicals, of from three to ten carbon
atoms and thus includes 1-(2-propenyl), 1-(2-butenyl), 1-(1-methyl-2-propenyl),

1-(4-methyl-2-pentenyl), 4,4,6-trimethyl-2-heptenyl and the like.

b 25 The compounds of the present invention inhibit the activity of
serine proteases, specifically human leukocyte elastase and the chymotrypsin-like
enzymes, and are thus useful in the treatment of degenerative disease conditions
such as emphysema, rheumatoid arthritis and pancreatitis. In the process of

: binding to, and inhibiting, the activity of a proteolytic enzyme, it is believed that
§ 30 the compounds of the invention are cleaved at the bond between the methylene
(CHR3) and the LyR functions, and that the LyR1 group is split off as an anion
which can thus be described as a leaving group. This cleavage is believed to be
facilitated by the presence of an electron withdrawing group, such as cyano,
halogen, nitro, carboxy, lower-alkoxycarbonyl, acyl or phenylthio, in the
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chl S brono, nethyl, ethyl, propyl, isopropyl, sec.-butyl, nethoxy,
g9 | sopropoxy or phenyl and V\/nerel n R[err] i s hydrogenr, 7-chloro,
M0, 6-nitro, 5-amno, 5-acetylamno, 5-(3,3-di pheny] -'propi gnam do) N
¢ 3, 3-tetramethyl- butyl), 6-hydroxy, 7-hydroxy, 5- wethoxy,:.6:1met hoxy;,:,
7- me¥ -‘='o 5, 6-di - nethoxy, 5,7-dinethoxy, 6, 7-dinethoxy,

6- [ 2580 - et hoxyet hoxy) et hoxy), 7-[2-(2-nmethoxycthoxy) et hoxy],

7- caffioxynet hoxy, 7-(t-butoxycarbonyl)- nethoxy,

7- di @t hyl ami nocar bonyl oxy, 6-propyl - 7tlvet hoxy, 5, 7-di met hoxy- 6-methyl or
5- hy d@oxy- 6- ntt hoxy.
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d herein the t erfifnbtB¥reispeat iy invehtivierelatth koxproedssifdrawer - al kane nean
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g ten cBF tocgﬁ%‘ ﬁ@%@e %‘5‘? %23 kane) noiety of
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n- but ¥ ean-}i)l Uln¥iety ih rggenc%«fgg%m topet hyl - 3-butyl, 1-methyl butyl,
2- met 1@ I buty neo enty \ hexyl, hyl pentyl, 3-nethyl pentyl,

1- et hy§ but yI 2- et hyl timaymheraspn@xl;d mvamnexe,larestmajprmfpéthpanet hyl pentyl ,
1,1-di§

10& R sdid Q—skéchﬁm eri9Ves ¥hich r&@ﬂ:bni%@?aa@ﬁﬂ%rﬂnta‘lﬂh%@eﬁle nc ﬁr bon
R s s oG er i

As usd g her emmettyhe obhainthe ;lesimpﬂoﬂhct oe sith achelioroyBe(phenyhthinjpsogybiinRy from
LQL?& oo o r A Sh % %g&%ﬁ%’%%r%ﬁ%hﬁ §' carbon’ atom
theredt by -’bﬁe(pb f"myl) yl | sageiaginsnd heating the latter to obtain a

15 2-[1-(2-propenyl)-L,R] saccharin.

In yet another aspect of the invention there is provided a process for
the preparation of 4-primary- or secondary-lower-alkyl-R4-2-unsubstituted-
saccharins, useful as intermediates 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 salt with a lower-alkyl halide; reacting the
resulting 2-primary or secondary-lower-alkyl-R4-N ,N-di-lower-alkylbenzamide
with a lower-alkyl lithium; reacting the resulting lithium salt with sulfur dioxide
followed by hydroxylaminesulfonic acid in the presence of base; and heating the
product in an acid medium.

Thus the compounds of Formula I where m is 0, R3 is hydrogen
and L is -O- or -S- are prepared by reaction of a 2-halomethylsaccharin derivative
of formula I where Ry is halogen, Ry is hydrogen, m and n are 0 and R3 and Rg
have the meanings given above, with an appropriate LyR1 moiety. The reaction

can either be carried out in the presence of an acid-acceptor, such as an alkali metal
carbonate, a tri-lower-alkylamine, an alkali metal or thallous-lower-alkoxide or an
alkali metal hydride, or alternatively an alkali metal salt of the LyR} moiety can be
used. The reaction is carried out in an organic solvent inert under the conditions of
the reaction, e.g., acetone, methylethylketone (MEK), tetrahydrofuran (THF),
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As BT herein the term | over- al kenyl means nonoval ent, unsaturated
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ARGriAPGSPRE s W] k%fud@ ) @it ﬁ@%ﬁﬂ&%ﬂgﬁ} Yidtdry, Qomenthi Ch

sacc arin elt th an al kali netal

Beétmttal 1d-2 GRBRIO4Glt can be used when Ry has AlDNthe mddhinpegivaniteeé, t he

t for, th t f d.2- h
dor Vit  ves W eﬁn@ﬁwﬁéééﬁise?éwﬁwﬁﬁw%h%?ﬁ TR Bus oal t of a
2- uns@ibst i t UdaekdSche BaY inéit &g&ﬂ@%ol%ﬂtffo@eiﬁpk aJolebedlkdmol rpMERbter r]  noi ety

t o obkai
3-chl § ron‘?,

t he pioduct
2-[ 1-§phenyl
to obgain a
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35

t he de5|red r oduct. or

r‘?ﬂﬁfflfr%’[ %&F]t%‘ﬂh%ﬁeﬁ gl the B?IYWby oxi dati on of

WI th a per'lavlcémponndbpamelaI where m is 1 and Ry is hydrogen are

Openyl K eﬁ ;;rl)é gérbl,nan&eﬁﬁéfbflg t he Iatl‘.t er

reaction of 2 R1-prod sodlum ophenox;de in methylethyl-

ketone (MEK), with N—chlorosuocinimide to give a 3-chloro-3-(phenyithio)propyl-
LR species. Reaction of the latter with a thallium salt of an appropriate 4-R3-R4-

saccharin, using the same conditions described above for the preparation of the
compounds of Formula I from a saccharin salt and a halo-CHR3-LyR1 moiety,
affords a 2-[1-(phenyithio)propyl-L,R1Isaccharin. Oxidation of the latter to the
corresponding 2-[1-(phenylsulfiny)propyl-L R} Isaccharin followed by heating
the product in an alkylene glycol ether, for example ethylene glycol dimethyl ether,
affords the compounds of Formula I where m is 1 and R is hydrogen.

The compounds of Formula I, where Ry is lower-alkanoyl,

Ry is hydrogen, L is -O-, m is 0, n is 1, and R3 and R4 have the meanings given
above, are prepared by treating the corresponding 2-hydroxymethylsaccharin with
an appropriate acid anhydride in the presence of a catalytic amount of a mineral
acid or a strong organic acid, for example sulfuric acid or p-toluenesulfonic acid.

A compound of Formula I wherein n is 0 and Ry is 1,2,3-triazol-

1-yl is prepared by condensation of the corresponding compound of formula I
wherein R} is halo with an alkali metal azide and then cycloaddition of the
resulting azide with the correspondmg substituted or unsubstituted acetylene. The
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n“‘:' er aspect of the invention there is provided a process for the
of 4-primary- or secondary-|ower-al kyl-R errj-2- sunsubstii t ut éd-"" :
useful as internediates fdB8-the preparationof.the : 1 MRS

LI Y
111111

'ng 2-saccharin derivatives, which conprises reacting a o

over 3 i mbbiaide 1l QUREs hdsy e B dons i b iy 2 !
organi c sol vent; react| t e resultl ium sal t
r o,aunmput A& cop s prefrsablmet Tpem mnewgnrgrrp R mrtysobqent
LiaftipleYenTéing ! toiuedd\orimbBydrmainidy| & W drbwa | over - al kyl
,.eafln t he fe ultln_gllth+umsal Wlth rd|0|defollowed
y S{AABIR theR e Thr ¥s By1s Mithg t he
2 %{ednéfefbl\tmmth heating, Thus the corrpounds of Fornula |
0,

err] i [ red b
i 'of a 2R[hal ]orret ﬁ?@%@% ﬁ%"f:@ﬁ“’%“égg?"hﬁ Rﬁﬁg&{&%ﬁere R{err] S
R eRp fis hydragpeirm® gehn aip (aaed R3 andRg havedhemesningsgivenmpere | have the
gi V§ith RkR¥Se fYnidl B@n@ﬂﬁk@ﬁéép@ﬁcﬁné—&-ﬁg RSP BhédbstitRie@t Y. The reaction

can yer be carried out in the presence of an acid-acceptor, such as an
al kal talsa@amémugedaartthqprpmona:fklwcamdsaﬁl:@rmuéﬂiwhma| or

t hal | é ovyef, Lainland indavethe athef néain r@&ealabmequﬁe afefl bgltheemedbds/el y an

al kal % m! sal t, of a‘ﬂ er L err noj et can be used. The reaction is
carrifd out 4"??“3‘1’4”& é‘al-v apqEol- thg my AZRHIi AP dt ¢ he

rﬁgct , emnem«,eﬂomea Gmmbxzﬁsliﬁﬁl(k;%@nen(hdwlé)hodt@&m l«s&aﬁ&g (EPF) 4
-12- t or ypam de ene dichl oride
(MDO) }hyg&%%yﬁm%%%ow 3‘% El\@qvﬁﬁfe‘ﬂg&y e from

anbi € ; up tfmnt thesui’éﬁlﬂlted gnthrainiiic acifl and éle ester dlazonz@oIT\he idfazorient sdlhis

corr egpo

pr epar ed
by oxg idat’ on o? the corresp &%éen%ﬁccgﬁ‘?d% %@aﬁéeals%ff?nwhlonde
is -Sf wit h w8 igther fgactad, tmdemmommhwpﬂ%wm@ce@ie a peracid,
such @s subsututeasﬁd@hﬁﬁpdbﬁﬁim ef ﬁmﬁﬁlh‘il The latter, on reacuon with

Al tergativel e unds of Fo eremis can be

pr epaged by ‘%;@ﬁ’é% 8 T-3fkgagl; so&atg?fog!,s ﬂ!%bl’%?r?)’%%ﬁi’éﬂar&‘rhﬁﬁﬂ%% t

(er[ep r]ed R[by'onnuia 111, whlch,anﬂbannbn &ﬁthanﬁﬁﬁﬂrmu ﬁ{aeph honlls tnh:s.hde1
egr t a th.an al i t.a

al kox de or%&%iﬁ%‘%b%%&@%? hgfi%%%yg%‘fc a%aﬁso?&-{ 1?_[err] R err]

noi et § whefkstrated as followg err], Rlerr], R[err] Rlerr], L and n have the

meani fos gi ven above with respect to
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xi de |Hn met hyl et hyl -

eaction of a 3-(phenylth

but an al kali netal
¥ The reaction is
a | ower-al kanol or DMF, at
r]C to the boiling point of the solvent used. -
ds of Fornmula | where mis}%

)

j) pr opyl
reaction of a L[err]Rerr]-propyl
keton@,(MEK), with

thalliumsalt can be used when Rlerr], has ald the neanings -,
salt can be used-only wlen R is®
carried out

in an iderl--or ganic-sol-vetity

and R err\] is hydrogen are

-L[err]R err] conpound,

nijfi de to give a 3-chl oro-3-(ph nyl t hi o) propyl -
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-Rlerr]Alkl ____  saccfari
Rarrer

{t t he pre@rati on of

2aqlt and a hal o-CHR[ err]
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halide with sodi um

using the sane conditions
conmpounds of Fornula |

8 ] noiety,
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di me | ether, af fords the conpound @M 2 | where mis 1
rr] i s hydrogen. The conpounds of Formula I,
&R err] is |ower-al kanoyl, R2 is hydrogen, L is -0-, mis O,
and Rl eR] and Rlerr] have th¢g neani nBs given above, are
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prefegred al kali nmegal azide is sodium azide. The condensation is carried
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opti oaIIy using a crpwn ether, for exanple 6 et her. The
i rably carried out ig 1] i l_1s8}_lvent W th
The 2- Hg®@net hyl satcly orrru | where
N ——

7\
AN (o) O
O Q
" m
SOX,
or
PX;
Ry o
Z
R,—— N—CH,X
X /s/\
I — @ Yo
cet Has Been Replaced

TR

R Y L)

ey



10

15

20

25

¢ 3

drogen mand n are 0, and R3 and R4 have the neani _ngs. given .

respect to formula I, and the corresponding; * - 1t
err]-2-unsubstituted saccharins required for.t{he preparat|or3 of
nds of Fornmula | where Rerr], L. mand n have the ot her

en above, are prepared by the met hods described by D Alelio et
ronmol . Sci-Chem, A3(5), 941 (1969) and Saari et al., J. Het.
1253 (1986). In the nethodjgescribed by Saari, a nethyl ester
opriate anthranilic aci.d is prepared by conventional nmeans from
tuted anthranjlic acid,and,the, ester di | zed. The di azoni um
hewheresRa: %Vﬁ%%ﬂ%ﬁ&?&@%&%ﬁﬁ%@%@ oride to produce a

fchl ori de V\hirﬁhhaxsméthﬂmms efi Forirtuln ks ovbererRy isthabogemmoni um
eto pr ce the .subs formula I1.
8&%85‘7"0?? %dtnhare@ ﬁgﬂwﬁ%m& ?égﬁ Eaﬁ%dlggsol vent

gweﬁiayi K 2ax bise bélprepé.red b}lnrem:ﬁoa ol’hlcpnvﬂpmdmg on react hon
Slnzim%ﬁﬁ@r 55 8 o sl s i ner el sbiOEntRf €2 00NCL 10

87 er 1] gxample MDC, ethylene dichloride (EDC) or carbon tetrachloride, at a temperature

from around 0°C to around 30°C.
The compounds of Formula IT where Rj 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 compounds of Formula II where R3 is primary lower-alkyl are

prepared by reacting a 4-methyl-R4-2-unsubstituted-saccharin with two molar
equivalents of a lower-alkyl lithium in an inert organic solvent, for example THF,
and reacting the resulting lithium salt with one molar equivalent of a lower-atkyl
halide, both reactions being carried out at a temperature in the range from about
-50°C to -80°C.

The compounds of Formula II where Rg 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 molar equivalent of a lower-alkyl
lithium in the presence of a tetra-lower-alkylethylenediamine in an inert organic
solvent, for example THF and reaction of the resulting lithjum salt with one molar
equivalent of a lower-alkyl halide at a temperature in the range from about
-50°C to -80°C. The resulting 2-primary- or secondary-lower-alkyl-
R4-N,N-di-lower-alkyl-benzamide is then reacted with one molar equivalent of a
lower-alkyl lithium in the presence of a tetra-lower-alkylethylenediamine in an inert
organic solvent, for example THF, and the resulting lithium salt reacted with sulfur
dioxide at a temperature in the range from -50°C to -80°C followed by reaction of
the product with hydroxylaminesulfonic acid in the presence of base. The
resulting 2-lower-alkyl-R4-6-amino—sulfonyl-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-unsubstituted-saccharin of Formula II.
It is preferred to carry out the cyclization in refluxing 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, alkylation affords species where the 2-lower-alkyl
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aher e Rlerr] and R err] have the neani ngs given abgyve ar1d Xis

' The hal onet hyl saccharins of Forriul:a 1%, where. :~“;
s hal ogen, Rlerr] is hydrogen, mand n are 0, ang R[er*r] ;and "3 .°
ave the neanings given above with respect to Fornula I, can al so h

Bar ed by reaction of a correspondi ng 2-pheny|thionethylsaccharln

ul furyl halide in an inert organic solvent, for exanpl e MDC,

®he dichloride (EDC) or carbon tgstachloride, at a tenperature from
8 O[err] C to around 30[err]C The conpounds of Formul a

‘*,r rr] is.geither econdary | over - whi ch are
fas Hﬁ@‘l mthoﬁrggmglg #’ﬁ@“%ﬁ’é{ﬁwaﬂgdﬂ%f‘%‘b %lg‘oun of Fornul a |
gECri bed:haindoveer- @ky@hﬁr&m&dfdﬂh@ﬂkylaﬁom\/@nthﬂeﬂlhnhmd Wmtbcmpounds of
Ea || r IR reacting a
4- met@yl gnﬁrﬁﬁkﬁsé%uﬁllﬁtt%t%%ﬁﬁs%%%ﬁar |°ﬁ%&¥h‘ ?Jﬁan&f gg‘uﬁal ents of a
| over§ al kyI dlkyﬂampumkmplmmwmw@mmv@ﬁbewnwﬁﬁff@fd?% and
react@ng e éﬁ@g ?"WE r eqU| vaI ent of a
| owergg al pr AMIBgStSEE ?‘é‘g%pta:ﬂ?l ng carrlegg outt }errper ature in
Bnge from about ACSeF & ertaintal thegequired jrterm Formual M The conpounds
g nul a Isbmwwegr irésShufiifaB @b wmﬁgs@éahngemmmﬂmml kyl are

ed by gpﬁ%wﬁzam ekﬁn ?ﬁﬁ@% & € hslz/g){der%}%y’of a
i raf & %q*f'ﬂ*' BicaalcgRb. g e YRy el Rl L P bfrpter, °° rSS“' Hne

f ature eqm alergs ofbbegeylimipetaproduce thesi§ arbepagiamide. 8&9 lattemeony esul ti ng
2-prigary- g&?%ﬁﬁi‘xﬁﬁxﬁi%ﬁﬁa@ M ore: an'?c{ &fh‘eht %&Q'Mb@"‘ﬁb(:@r'&%‘bo@enzam de

&N reacte one no | ent of | ower - a yI ithiumin the

presefice of twirackpride. pBords Sohloje-2t WM@G?%M r‘??ea?fhiché’r?x‘d’é ani c
sol vemt, formme@mar%valaﬁ@fh wuhéhldaWbbmictumsalstcm&act ed with

7ol | ofed Sy PSR AbO SEHE oﬁiﬁm A SRS T Re QOF IR @i o | he
ner bt or St e A SN N R o 1S
of Fo mul a k&m@w}%@@ig&@d C&}rarmvgxbgm&éggoxgx raflocTowdd- ref 1 uxi ng

ﬁlcﬁtﬂlkg'@aill pmvmuwnmnd&kyfmﬁwﬁ% OEWW‘FT?B‘%I erial is
al kylighéfikadybaly dswanaeyifeoie Rniyle 22benSeSthiaddliOH-3-0ne-
1-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-alkoxy-7-R4-2-unsubstituted saccharins.

25 Other simple chemical transformations which are conventional and
well known to those skilled in the art of chemistry can be used for effecting
changes in functional groups in the compounds of the invention. For example,
catalytic reduction of nitro groups to produce the corresponding amino substituted
compounds, acylation of amino-substituted species to prepare the corresponding

§ 30 amides or oxidation of sulfides or sulfoxides to prepare the corresponding,

‘ respective sulfoxides or sulfones as desired can be carried out.
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s@ Oroup is either straight or branched depending upon whether a

gfht or branched chain Iower-alkyl halide is used f-@r-'the alkylatlon
#F ot her hand, when the 2-lower-alkyl group in the startlng:naierlah

@ ns nore than one carbon atom al kylation takes pl'acé on tﬁe‘tarbﬁn““‘
at omfadj acent the benzene ring and affords products having a

§ ower -al kyl group at the 2-position. Access to certain

of tige required internediates of Formsl?a Il in sone cases requires building
up tige two rings making up the saccharin nucleus. Thus to prepare conpounds
wher

1 cony i Rt SREcq e Bl e CRlDOK 1 Folmilet % E“*’Aif’é"&i o
yl chl ofmetommmmleukmaswe (HLB)red chymongsnipibiayo ol ar

bl ent s GRatlbat Jpi RenZdsasssdich Zhe |atter, on
reactg on w ta&sgﬁg%h% orl dﬂéiﬁuan orﬂgefgldg dsi}g venet!i such as MVDC, EDC or

v tetraémphlst%fhﬂMﬂ‘m@Wtﬂﬂf &nzyl - 2H i sot hi azol - 3-one, whi ch
§ dized with one n‘P!'xeaéo nOURdSf FokmEh I Bavidey badRifinctiohiClmde per benzoi ¢

br 3-chl b
5-ch|?o Zébﬁgé’gﬂ'“g‘g A5 amsgtmqylﬁtﬂaﬁ%‘mefﬁléeﬁ??@mﬁdh%t| ng under

t ol ." fford %ISE%

1?2EJ ﬁz?;o? ngg‘?ﬂ Orn8‘;sﬁéhaai owo%%ﬁngrﬁggé&%éd%o%/%g%%é% can desired,

t hen pe reacfoedxamplhalkaﬂmﬂeaabdny&s#@a%mtalé?lwbom The bases thus

I I t

corr dhpotth pobspealEh L2t vl sofly S8 GMECpERI D g thul 6

7-1 over - al kowfﬂmwﬁ%ﬂﬁﬁ%&l‘y-@%@?ﬂ#ﬁf@ }b/@-ﬁ]@?‘é?ﬁ“llfﬁ%‘b‘?“- 2H 3- one-
1- oxigle. Fur §:g hreOréddiigtihterdomiertibhe product wi th one nol ar equival ent of a

per aid as described fore foll ovved al ebenzyl ati on affords
the dbrrespondi ng 4- | dASsWist RSRIR cPMRO ]O?%[Wéﬁt)g‘? gﬁcécé sacchari ns.
Ot her§ si npl ej.« batbodic ahﬂaifuaétimﬁraiu beonwérted o saleformsthensof Iynmactiondf wel | known

b killed he . h
i 1 oot Fonaie G e isd ol ek i iR AT e br B B °o0°

in f
catalftic rebbsestsuohlamﬂkyh dlﬂﬁyigprmkylamlnps,m&e atidecancherregeperaidng ami no

subsif U o0 GOl GRSk P e MR o0 SeCi o3 10 prepare
the dprresponding, redpwilthysbeanpresiateddhat SFormula F aotoslyyepresenistb?l can be .
carrifed out.gsructural configuration of the bases and acids of Formula I but is also
I 20 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 compounds of Formula I and their salts have inherent
pharmacological activity of a type to be more fuily described hereinbelow. This
§ . 25  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 is acids or bases whose
anions or cations are innocuous to the animal organism in effective doses of the
! salts so that beneficial properties inherent in the common structural entity
1730 represented by the free bases and free acids are not vitiated by side effects
1 ascribable to the anions or cations.
In utilizing this pharmacological activity of the salts, it is preferred,
of course, to use pharmaceutically acceptable salts. Although water insolubility,
high toxicity or lack of crystalline character may make some particular salt species
35 unsuitable or less desirable for use as such in a given pharmaceutical application,
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andard bi ol ogi cal test procedures, the conpounds of Fornula I
found to possess human | eukocyte el astase (HLE)-and ehym)trypy .

y activities, and are thus useful in the treatient of ; 3 oLt
ive di seases, such as enphysema, rheumatoid arthritis’ or'“ ““““
I'S. The conpounds of Formula | having basic
can be converted to the acid-addition salt formby interaction
of ffase with an acid. In like nan®r, the free base can be regenerated

fro & acid-addition salt formin convent i onal manner, that is by

tre the sal ts W1 col e rﬁﬁ(g’a\rrple al kali et al
car Vfﬁ&?é‘l’souﬁ%a o%ug%l car Eonai es“’l The @gs’?%rsrés% regenerat ed can
be ct eghmmumaymwgbmbyﬂmwsxmqfth@sagswh@aeq@u@h@e sane or a

diff:-. nt aC' 5%@%% Vert}%p% bPﬁm@meay%Qcﬁm&inv&r&a%a@y:id addi ti on

erco kewl se certain

ofhds ofd agmpcentica] Ylmesﬁh@'d@ﬁe%ﬂ’m@u%w&m%nctlons can be
& ed (o %pilvfn g dBhor S1%EGH, (Eperipe! Q@a-@ic patbdlrdd. t h a base, such

of ammpni um hydr s or r an| c bases such as al kyl,
i or tr| al ky| ari Hezsovex F’élé’seé Pbgﬁ’éaf? d fromthe salts
by trgat ment 4 ;g;hdn‘ﬁﬁs ﬁmmmmmquemmm identifying derivatives of th¢ wi | | t hus
be appr eci at

contt B at | ofFteoeies 155 884 el o ph RIS elslf DIt bthe

Jo?" Bl d bl #%&Eﬁze%ac ?%‘fa&ﬁ?bﬁ?é&héé%ef ound Chat .

or |nth

by vi ft ue of the halis svihicaanents bese vt papeans 2o, ior pléesnafi congerigdor ul a |
and tBeir salty ?hﬁﬁﬁ/&eﬁtﬁsl 87 RB4ptablis fdi‘Qké}ﬁéle,«?&d—éXé ﬁraspe to be nore
ful | ygdescribed hereinbel ow. Th| S é@herent rmac actl ity can be
enj oyBd in useful for M2 8Pvehfeatine elie cempoug 'g éﬁf’p §the free

baseskor fr etbe base&i@dtthemhmead emomhéomlofshef‘bRngsz tptadr maceut ically
accepgab Ci ase | s _acids, or or cations
are i Lﬁoﬁm?l ng 13 a‘b‘i@;m %chlffﬁcﬁgﬁgdﬁggyo&adﬁﬁ%sal ts so

t hat enef i (nrénhsep:m@eassmﬁ wittethe sslt fomms bisthe comprunds; ratheruthaacidior i t y

repr efent ed a%pssnésro? DARGS oP Bifiohd 6&@%@% ARl thé Slienky 1 de

ef fecgs ascri e anli ons or ca I'n utilizing
t hi s Bhar nacst inghemselvesneithennpvelinor priticshandghersforeican pe agyeacidapionir course, to

use ppar Macejid Gitbd YapBSIE 8Pl Tomnatioh With thd bl tglaciamt er i nsol ubility,
P20 The compounds of Formula I of the invention can be prepared for

pharmaceutical use by incorporating them in unit dosage form as tablets or
capsules for oral administration either alone or in combination with suitable
adjuvants such as calcium carbonate, starch, lactose, talc, magnesium stearate,
gum acacia and the like. Still further, the compounds can be formulated for oral,
25  parenteral or aerosol inhalation administration either 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 medicinal substances are
prepared.
The percentages of active component in such compositions may be
30 varied so that a suitable dosage is obtained. The dosage administered to a particular
patient is variable, depending upon the clinician's judgment using as criteria: the
route of administration, the duration of treatment, the size and physical condition
of the patient, the potency of the active component and the patient's response
i thereto. An effective dosage amount of the active component can thus only be

This Sheet Has Been Re placed

LT




: y or lack of crystalline character may make sone particul ar
sa s unsuitable or |ess desirable for use as sugh’in a gi ven N
.cal application, the water-insal.uble or, t@xic :
be converted to the correspondi ng pharnaceutically acceptable
econposition of the salts with aqueous base or aqueous acid as
above, or alternatively theﬁacan be converted to any desired

cally acceptable salt by dodbl e deconposition reactions
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et t he ani on or cation, for exanple by ion-exchange procedures.
ol ap&[ehm‘béd)hy thh elimicias aﬁan laressiddration lofi allrerterid amdalsingdipbastat i ons, t he

! use g or identifying derivatives of the free
" aucepidn B AGREbUET

bas fre TS or ion or purification procedures. Like all of
t he s, such char Zbe mdezulmgstmtumronhmnpomds@nhedemvm wers can, if
desi#

De dAffla bl 1nd RARTPLAPol B BRAFIPGAYNIR i 95ERrAbIE, 1 ce Dases

reaction o € Sa ase or aqueous aci d,

or al 51t meed! 90 nfifacd bynthe parespopdenqechstween %Ic?)#aqi ﬂ%@@@‘? ¥pesfonccept abl e
salt IejeeatR MalysédTothe BRABAsPr ocedur es. The novel
feat ug of t e conpounds then resides in the concept of the bases and the
cati og@c and anionic forns of the 4-Rerr]-R err]-2-substituted saccharins
of Foggnula | and not in any particular acid or base noiety or acid anion

or cation associated with the salt fornms of the conmpounds; rather, the
acid base npoieties or the anions or cations which can be associ ated
with #fie salt forms- are in thenmsel ves neither novel nor critical and

t herefgore can be any acid anion or base cation capable of salt fornmation
with #he bases or acids. The conpounds of Formula | of the
i nven@@® on can be prepared for pharmaceutical use by incorporating themin

uni t {bsage formas tablets or capsules for oral adm nistration either

¢ | actose, talc, magnesium stearate, gumacacia and the like. Stil
¢, the cpnpounds_can be formul ated for oral, parenteral or aerosol

I}f t he conmpounds or in aqueous al cohol, glycol or oil solutions or
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pgrons i n the same manner as conventional nedi.cival ngstance§~a{e
: The percentages of active component in such S
may be varied so that a suitable dosage i-8- obt ai ng&d.~~The-." »3.-
istered to a particular patient is variable, depending upon the
judgment using as criteria: the route of admnistration, the
treatnent, the size and physical condition of the patient, the
he active conponent and t428-patient's response thereto. An
gosage anount of the active conponent can thus only be

e it Bl BB Byl M0t AR, Mg o712 2

tﬁ,ﬁengmdlem @Wesﬁwﬂh@einventlon wer e assigned on the
udy of their infrared a pectra. The structures were

by the correspqgndence bet ween al cul ated and_found val ues for
anal yses f &P™dsred gp hydroxide (7.4 g; 132 mmol; 2equ1v§

20%:; H\&Wuﬂﬂ divaiil safoxitié {DNISOS (190 nhl), Ims theahitutd was stiveedt i on
i t HOREERovever -l B hathrab i a5 %10.6%! 6 Bl ihs At Mhdec s B O et e
- g mixture and iodomethane (4.52 mi; 73 mmol; 1.1 equiv.) added dropwise. The
reaction mixture was stirred for 30 minutes at room temperature, then diluted with
ether (250 mi), washed with water (3 x 100 ml), dried (MgSO4) and concentrated.
The 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 (39%) of methyl 6-methylanthranilate
as an oil. 1H nmr (300 MHz, CDCl3): 7.078 (1H, t, J=7.67 Hz); 6.529 (2H, d,
J=7.79 Hz); 5.111 (2H, br s); 3.887 (3H, s); 2.424 (3H, s). IR (neat film, cml):
3480 (m), 3380 (m), 2950 (w), 1690 (s); 1605 (s).

The methyl 6-methylanthranilate prepared in (a) (4.23 g;
25.6 mmol) was dissolved in acetic acid (25 ml) and the solution cooled to 0°C.
Concentrated hydrochloric acid (45 ml) was added to produce a tan slurry. A
solution of sodium nitrite (1.89 g; 27.4 mmol; 1.07 equiv.) in water (8 ml) was
added dropwise with stirring, the resulting orange solution was stirred at 0°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 g; excess) in acetic acid
(33 ml) and water (6 ml) at 0°C. The dark green solution was stirred at room
temperature overnight, poured into ice-water (300 mi), and the solid which
separated was collected and dried by suction to provide 1.11 g of the sulfonyl
chloride which was immediately added to ice cold ammonium hydroxide (100 ml)
and stirred at room temperature overnight. The solution was acidified to pH 1 with
concentrated HCI 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,
3 CD3CNY): 9.5 (1H, br s); 7.782 (2H, d, J=4.35 Hz); 7.644 (1H, t, J4.20 Hz);

30 2683 (3H, s). IR (KBr, cml): 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 methanol; 1.76 ml excess) was added dropwise.
35 The solution was allowed to cool to room temperature and then chilled to 0°C for
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S cd potassium hydroxide (7.4 g; 132 nmmol; 2 equiv.) was admxed W th
s$@Ehyl sul foxide (DVMSO) (100 m), and the mxture was stirred “for 517 1
es. 6-Methylanthranilic acid (10.0 g; 66 nmol) was, then atded to.rhe..

ire and i odonethane (4.52 m; 73 mmol; 1.1 equiv.) added dropw se. The

tion mxture was stirred for 30 m'nutes at room tenperature, then

ed with ether (250 mM), washed with water (3 x 100 m ), dried

(Mg err]) and concentrated. The cr@tee product was filtered through a pad

fash grade (32-63) silica gel and eluted with 1:9 ether hexane to

1: 4. 2343dz( 9%&%11135%;3%v@s%ﬂ%%ﬁﬁrﬁﬂ?&%ﬁfm@ﬁ?@ﬁg?& %) der r] H nnr

err ) . J=7.79 Hz);
5 PH. yz4-metl aachann m1%63198°g 1H|W(ﬁ m| m Cn"[err]):)

(2H

33311\:1@@77629(53 (\k6.79 BB, 1132 (1BESILET2 Hz).7600(1H d,  The nethyl

TP SO e L e, R 0

gchl ori R KBrl cted 3505 (s)p3078degd1 736 (9t osBIcEn)a tan sl urry A sol ution of

o se wi thostiyri g roesnlEi el el S ed e

¥ C for (76m03annl) wheadnizedodith acefc pahytiidng mbemesn)oandre of cupric
L de di X|de (6.3
fcess) 5% etlc acl d’gxzfgégn‘ﬁgmdmd& Iné wrﬁ“gmﬁ r e dar k

sol Ut 2 daumaL room emperaae, alovhich @wpernamaler VLR g!mwe ¥ i nt o

at @ (ﬁ?&dﬁ&mﬂ@iﬁ’pﬁm Padlalybis WThE FeaStRGhiRbuB wiOEeAl digft ed and dried

;aldde ';Ioolnc rg)vraﬁ%% Ggh"&;?@fﬁ‘ the suI fonyllﬁag‘g?grg rrlgh@éfgé tF%olmmmdl ately

: aturedm@ﬂagﬁ@@ ‘lﬂceob/aitutasaemm taaffonidf6dang (BHE1 wit h concentrat ed

d(tlge é&t eﬁﬂdﬂ..me% |t te vvaslgg%)% d an ﬂLB;EQ% (g(r)gv:v'c_lé
CDl erf] O - COC) 78, (2H my) 7.64 (A, ¢ 18&)&5 @& t, 3-4.20

(s);

S8 S, L9 45 8010, e )12

pr epaf ed |n2 b§MEB00 ny: 2.54 mol) was dissol ved in 2. 53 m of warm
et hanpl (steam bath). Once a hom)gggggﬂgésol ution was achieved, formalin
was

kn nethanol ; 1.76 m _excess) ed dropw s The sol ution was
bd to cool to ro W%Wﬁ?é@ﬁ@qmﬁ@rﬁﬂa@f}%o O[err]C for

6-~chioroanthranilic acid (5.00 g; 29.2 mmol) and iodomethane (2.75 mi; 44 mmol;
20 1.5 equiv.) were reacted in the presence of powdered potassium hydroxide
(4.08 g; 72.7 mmol; 2.5 equiv.) to give 4.22 g (78%) of methyl -6-chloro-
anthranilate as an oil. 1H nmr (300 MHz, CDClz): 7.077 (1H, t, J=8.06 Hz);
6.744 (1H, d, }=6.7 Hz); 6.575 (1H, d, J=8.25 Hz); 4.871 (1H, br s); 3.929
(3H, s). IR (neat film, cml): 3480 (m); 3380 (m); 2950 (w); 1705 (s); 1610 (5).
j 25 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 conc. HCI (40 ml) and sodium nitrite
(1.68 g; 24.3 mmol) in 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 sulfur
30 dioxide (6.5 g; excess) in acetic acid (30 ml)/water (Sml). The resulting sulfonyl
chloride was treated with ammonium hydroxide (150 ml) as previously described
to afford 3.07 g (62%) of 4-chlorosaccharin as a pale yellow solid, mp 245-246°C.
14 nmr (300 MHz, CD3CN): 7.918 (1H, dd, J=7.39, 1.91 Hz), 7.865 (1H, t,
J=7.52 Hz); 7.829 (1H, br d, J=7.30 Hz). IR (KBr, CM1): 3570 (s); 3520 (s);
35 2950 (s.b); 1735 (s); 1630 (m). FDMS: mv/e 217 (MH).
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e resulting solid was collected and air-dried to afford 476 ng__
hydr oxynet hyl - 4- met hyl saccharin, np 196-198ferr]C. ‘ferr]H nm ">
CDA [err]): 7.767 (1H, t, J=6.75 Hz); 7.732 ¢1H d, J=7:72 HZ);®

qqqqq

d, J=6.64 Hz); 5.361 (2H, d, J-8.00 Hz); 3296(IH t, J=8.16" "
(3H, s). IR (KBr, cn{err]): 3505 (s); 3070 (w); 1735 (s); 1580
2- Hydr oxynet hyl - 4- met hyl saccharin produced in (c) (76
m) was adm xed with acetic -a.nhydrr de (1 m; excess), and 2 drops
Fated sulfuric acid were added. The reaction mixture was stirred for

~at room t enpe %@W 2 3RE S observed by
ayer chromat ogrﬁw € Teaction mxture was
Wt mm&%ﬁquﬂlmmlwmn&an Examnpld lsﬁdnYIum bi carbonate (2 x

T Aft = t3 o afford 64
%) ofq‘? acet oxymet%&l[;g met | m}))s?gté anr QK:&'}%‘, 198 éi%rr C (deconp.)
nnr @zmpwrywtév yipgous pil g prodpet regplted in éacor@psm@p .18 Hz); 5.84

) s 52 thatéial, aadhéﬁrédﬂa&ismhﬁde&ﬁrmeﬁéﬂxerepﬁmo&920 (W; 1745 (s);
g o) 1 hm V}/?zauFDI\/S me 269 (M).
L ©

Usi ng the procedure descrr bed above in Exanple 1,
: i m?lhb@ﬂﬁe(z 75 m; 44

v; de (gurv ) vveref?r at ed?eglyg_gﬁ?&)?enwing e%edf%%t‘_ﬁsm um

| - G- chlcmdez-lardtobrymnuhVMehIamsahaxm (0.34] 1114 temolrand 3¢iclabbrydri@®Cl [ err] ) :
J=8.25
. (8‘!?1 %ﬁﬂﬁﬁﬁ“ﬂﬁ W%"sé’%z’?@ﬁ( Igﬂﬁgf a{gfz‘)s?la@m%?e&% %8480 (m:

() ; 2ggm"e(d\,gyﬁlmtp@yghgm (sgl)mgelandelunonmthlleﬂhechﬁmegaccharr n
epaL elgrf@ad DBtoS e ool zr:m)'aawheebrwl iagglhgrl(gz
 Spie iy %H%@béwﬁr#%@ar f%ﬁ% HIS AR T et
b tO PTRPAEH] ﬂae.mgammmsan dahrfavooasoa@edss@(mps)tc Chl oride

76, 4ot o e AL B et

8§ bed to afford 3 %70 @22 gggl%sacchar nias a pale yell ow
| & np 245-246[err er CDerr]CN): 7.918 (1H, dd,
P, 1.91 Hz); 7.8 n@1¢r 17}1;72 Ni475.7.829 (1H, br d, J=7.30 Hz). IR
fCM err]): 3570 (s); 3520 (s) Exaﬂﬁﬁi(Sb) 1735 (s); 1630 (n). FDWVE:
7 (M)
2

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. The resulting mixture was heated to effect
complete solution, stirred at room temperature overnight, diluted with ether (20 mi)
and filtered through a pad of celite topped with sand and eluted with ether.

25 Removal of the solvent afforded 430 mg of crude chloromethyl derivative. A
portion (225 mg) was removed 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-chlorosaccharin, mp 135-136°C. 1H nmr (300 MHz,
CDCly): 7.925 (1H, dd, J=6.62, 2.26 Hz); 7.882 (1H, t, J=8.18 Hz); 7.846

30 (1H, dd, J=7.42, 2.36 Hz); 5.561 (2H, 5). IR (KBr, CM1): 3090 (w); 3050 (w);
1750 (s); 1575 (m). FDMS: m/e 265 (M*).

Example 4
The chioromethyl derivative prepared in Example 3 (225 mg;
0.85 mmol) and sodium 1-phenyl-S-mercapto-1H-tetrazole (200 mg; 1.01 mmol;
3 12 equiv.) were dissolved in acetone (5 ml) to give a tan solution. After about
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N 2- Hydr oxynet hyl - 4-chl orosaccharin was prepared in the
S nmanner as 2- hydroxynet hyl - 4- met hyl saccharin, in Exan:ple 1, from .l
' orosaccharl n (1.00 g; 4.60 nmmol) and formalin (37% 3.22 ml; excess“)m A
attenpts to crystallize the viscous oily product resuffed in>
position to the starting material, and the product was thus used in
hext step without characterization. 2- Acet oxynet hyl

2-atoxyrret hyl - 4- met hyl -saccharin, in Exanple 1, fromthe crude

2" oo 8 s BRSSO el it o R BBy B S, 08

pr od 1vva? hwmwmﬂir%do Bschftxdmaﬂaﬂ#e:hldrdmamhgdm wapprésenf byilé amlysg;ehITh_end( gl5ut i on

| e r. in :
el q) a%%ﬁ;gﬁ% Gl f?%h@%‘*‘ﬁfj% f’fﬁ?ﬁﬁ 0o,

err]) 3'739 30 e(ﬁf ue aSJ 7.98 HZ)

7.848 (1h; déixroxﬁat@gfioed?on%ﬁlck‘@l ané eﬁ@% vﬁlaﬁ 15 e he%mx']e72fh(a%ﬁrllorssl)ot IR (KBr,

, 1745 h ; -
(T:Mheg )C 41%%&3# ‘°7§f°%~s o - 17: H 2.81:
N 4§75. math;d)samhann_asawhne solxd mp 175-177°C. Eianml(:iﬁOGMI—Iz CDCl3): Cr ude

o xed (G dRPIS RS S §2?f“5§§ﬂ§’ﬁ#lanw>( Aph s 179 § Mexcess)
gdded. TH®O(w3.uFDMS) m'e ¥OTI (M }a30 (Refdt-BRITY;01 78f(1 ®¢c PMTIONpP! et e sol uti on,

ed roomtenperature overnig lkuted ' with ether (20 m) and
@&red t hrough a pad of celite top th sand and eluted with ether.

al of the sol ventThefchlsreracthyl Serivative preparedies thExampied,hy| derivative. A
por tifon (225398 ngi@sd e‘ﬁﬁﬁ)&ﬁﬁf?fnﬁﬂ&i sb&rdﬁsgﬁ&? (109 exyﬂ'?péjg@%gtﬁﬂer (205 ng)

was fgl ash chromat&g;gghe on sil |ca gel er/ pentane
to prfovi de P§9°Rg c%d&}“b eRyi-SAuereapior Hd-iadarels (304 mg 11¥mmek[ err] C.
iH nnt (mequaemeaem]taerezcn?a&auﬁta}awﬁgtm&f&x@amt&ngéwl (ZE%) )7 |8§2
S
| Cl\}[]%rrfl?sla%%?'g(f 3"““%‘0‘3’6“?&}“’ M%Fsé"“gbﬁ?s% DVB: nfe 265 (M).
Exanpf e 4 Watef(3125fnl) W(NMSQ&MWWW&M%WMM n Exanple 3
10: O EicTRRY 1 Pr Rk o) $0Y hiateriBFh G Ba e idst F 220! @ (200 1o

chromatographed on flash silica gel and eluted with 1:1 ether-hexane to afford N

44 mg (8.5%) of 4-chloro-2-{4-phenyl-5-thioxotetrazolin-1-ylmethyl)saccharin
20 mp 158-162°C. 1H nmr (300 MHz, CDCl): 7.981 (1H, d, J=7.12Hz); 7.95

(2H, m); 7.887 (1H, t, J=6.74 Hz); 7.864 (1H, d, J=7.32Hz); 7.567 (3H, m);
6.392 (2H, s). IR (KBr, CM1): 1745 (s); 1185 (s). FDMS: m/e 407 (M*); 230
(M*+-PMT).

Example 6
25 A mixture of 2-(chloromethyl)saccharin (0.98 g, 4.2 mmol),

1-(3-acetamidophenyl)-5-mercapto-1H-tetrazole (1 g, 4.2 mmol) and potassium
bicarbonate (0.84 g, 8.4 mmol) in methyl ethyl ketone (50 ml) was heated at 50°C
r under nitrogen overnight. The reaction mixture was cocled, poured into dilute

J HCliice water (300 mL), and the water was decanted from the semi-solid which
30 solidified on trituration with hot ethyl acetate. The resultant white solid was
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F were dissolved in acetone (5 nl) to give a tan sol utlon After

-23- 10 minutes a precipitate .\Was: observ.ed
irring overnight at room t enperature no T Taal
yl -4-chl orosaccharin was present by tlc anal’ysis. THE 5~ e

i xture was poured into water and extracted with MDC (3 x 25 ml).
conbi ned extracts were dried (Na[ferr]Sderr]), concentrated

due fl ash chr?ddat ogr aphed on silica gel and el uted

herhexane The rraj or spot was collected to afford

err dHOnSr%T ?300 MHz,

{3-acetam loum ¢ 11 ,-«nv-re iml-- 0 a».--u I{eZH S) | R
ern@&iles, 3&8!)95—!!@6%3%}6 S}H amr (90 MHZ. CDGI§E®0§ ‘@H. KBS me 407

P 17 Y. . PMI)
(ZH s)- %MS “9 51;0 2M'E "The chl or onet hyl derivative prepared as
e 3, Theor. (337.430 H; 3 N, mex2pum 1. 27 nmmol ) was di ssol ved

oo oo bl rgps g AR (10T S

and the reaction mEKa.mplm’Z/as stirred at roomterrperature

Whm lédﬁ%gfer r?)gwpgorélng@%{?rét e%% W: :Qr ed

mpto tetemleé%lgg%Bnmelm&pmssx nateut i on). The
t | |
b g Lo h%%h*‘:;‘;ﬁé‘“?% ref P SR U IPRASeT0 PG, | 08 9°
5, - AogeR, ﬁk/ ?H&Wéﬁe lﬁﬂa&d WIH%Wge’ehar.n

er Ibic&bohﬁéﬁdd':bolvﬁbn( SROwhMel 1ay & s] detdnted: from 8 Tesultimht white J=7. 12Hz) ;

87 (1H =6 74, Hr JH d, J=7.32H
3H, S?WL‘S"I’& %er?‘m‘s‘%‘% ( ‘i‘s"}‘g "Ekk‘%‘r ‘SSGZYf‘ir‘Hé 1745 (s): 118)5

S: acetenittide;, thid\iojytiof B@ated w1th acuvated(ch&a@&/ai)d filtered. The filtrate

56 wasf ofsolventundervacf (f, )sacchari n
acet am e 1H-tet razol e
ge 5;9#%@3?%” glveaceg T8m4 mmol) in

5.65 (2H, s). FDMS: m/e 500 (M"').
Theor. C, 52.79; H, 4.83: N, 16.79;
Found C, 52.44; H, 4.75; N, 16.64.

Example 8
A mixture of 2-(bromomethyl)saccharin (3 g, 10.8 mmol) and the

scdium salt of S-mercapto-1-methyl-1H-tetrazole (1.49 g, 10.8 mmol) was heated
under reflux in methyl ethyl ketone (75 ml) for 2 hours. The reaction mixture was
cooled, poured into dilute sodium bicarbonatefice solution and extracted with
MDC (2x's). The combined.organic extracts were dried (NapSOy4) and freed of
solvent under vacuum. The crude product was chromatographed
§ 0 (silica gel-95:5 CHyCly: ether), and the resultant oil was crystallized from hot
isopropanol to afford 2.7 g (80%) of 2-(1-methyl-1H-tetrazol-S-ylthiomethyl)-
saccharin as a white solid, mp 106-110°C. 1H nmr (50 MHz, CDCl3):5.55
i~H, s). FDMS: m/e 311 (M*).

Theor. C, 38.58; H, 2.91; N, 22.49;

Found C, 38,53; H, 2.79; N, 22.60.
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HC /ice water (300 m.), and the water was decanted from
gd which solidified on trituration Wlth hot . ethyl .
esultant white solid was N
allized fromacetonitrile (MeCN) with chareballng, :to afford
1- (3-acet am donphenyl )-1Htetrazol -5-yl t hi onet hyl ] saccharin as
eedl es, np 195-196C deconp. [err]H nnr (90 MHz,

: 05 (3H s); 5.65 (2H skhs FDVMS: nmle 430 (M).

43; H, 3.28; N, 19.52, Found C, 47.02; H,

3. Exanple 7 A m xture of

yl Ysaccharin (2.7 g, 9.Bxamp9 1-(3-heptanani do-

roapto- 1 R8O 8- (Etdodmeth ggsamml @Edmohm; um car bonat e

s heat e under hyl ketone (50 m)
og—eﬂlohﬁ?yl ‘Fﬁé B"’ d into a sodi um

pSOt445 g;r.sz szowae fheitéd’ﬁlfdev\lfbﬂuﬁ acmanhgne:ﬁylmohae resul tant

o T e i A it o0
| ﬁ

?cafbohitéfazeolumm‘drmm twacz withnéthyl mcetate.v Eheicombinedd t he

resu # @W&mﬂ&ww Hribdt a8 @RI feed of solvent
CH e :[er‘?’ acetone) to give a clear oil. “The oil was crystallized from
hot ef 0l gnderavéupimy Chragnatogsaphy (silica gel, MDC) afforded 2 g of

2-[1 ept anaghdanbe il iGhhy &awﬁﬁéiwd AGeRarin as a
whi t d, 146-147. 5l err] err ] I9 CDCl[err]): 5.65 (2H,
s). ¢ 10 rrf ceyswiizeq fypm hot cycloliexane, mp 103- I%é‘@rHem@bel H 4.83; N, 16.79;
Found 52.@Clz }-5.63.(25,5).NFDMS: Gdfe 379 (M™).

Exanpl TheorAC %&éll’ﬁ 2%22N(P§%mmet hyl )saccharin (3 g, 10. 8

Found C, 47.84; H, 4.61; N, 1836.

_ Example 10

15 A mixture of m-chloroperbenzoic acid (0.43 g, 2.67 mmol) and

: B 2-(1-phenyl-1H-tetrazol-5-ylthiomethyl)saccharin (1 g, 2.67 mmol) in MDC was

stirred at room temperature for 24 hours. TLC (95:5 CHaCly: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 sodinm
& 20 bicarbonate solution, dried (NapSO4) and freed of solvent under vacuum.

Chromatography (silica gel-95:5 CHCly:ether) afforded a foam that was
crystallized from ether to afford 0.52 g of 2-(1-phenyl-1H-tetrazol-S-ylsulfinyl-
methyl)saccharin as a white solid, mp 161-162°C. 1H nmr (90 MHz, CDCl3):5.5-
6.0 (2H, @). FDMS:m/e 196 (M+ -PMT), 389 (M¥).

Theor. C, 46.27; H, 2.85; N, 17.98;
i Found C, 46.00; H, 2.83; N, 17.76.
. ;' | Example 11
] A mixture of 2-bromomethyl-S-nitrosaccharin (2 g, 6.2 mmol) and
30 i-phenyl-5-mercapto-1H-tetrazole sodium salt in methyl ethyl ketone (40 mi)/
DMF (10 ml) was heated under reflux for 2 hours. The reaction mixture was
cooled and poured into a dilute sodium bicarbonatefice solution. The resultant
white solid, isolated by filtration, was washed with water and air dried. The
compound was sonicated with 50:50 MDC:acetone and filtered to remove soluble
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gOf S5-nercapto-1-nethyl-1Htetrazole (1.49 g, 10.8 mml) was
‘reflux in nethyl ethyl ketone (75 ml) for 2-hours. The. .
ture was cool ed, poured into dilute sodi um biicarbanate/ice * :°
extracted with MDC (2x's). The conbined, organic extracts were..
r]SdJerr]) and freed of solvent under vacuum The crude product
graphed (silica gel-95:5 CHerr]([err]: ether), and the

| was crystallized from hgh_lsopropanol to afford 2.7 g (80%
yl -1Htetrazol -5-yl thi omethyl )- saccharin as a white solid, np
] C. [err]H nnr (90 MHz. CDC [ @4}&05 55(2Hs FDVG: me 311
im urities. Thqmmngsoh@amsmmsml mig; 1 a_vztomsn e: ethanol to

as an off-

e solid 7o BRI PV ER

3 . 418 bonate (4.45 g, 32.2 mmol) was heat ed under reflux in
yI ket one r The reaction m xture was
gur ed into dl'rlhﬁ‘?"e8 g%b?mﬁ? 2%1 ggﬁcéq'??onat e/ice solution and

ad  twice with ¢oimd Caeretig,. 2.431eNCc2m8. ned organi c extracts were
washed th water, dried (Na[err]SQlerr]),and freed of solvent under
vacuu romat ogr aphy (silica gel g‘%@%—)'—a fforded 2 g of
2- (1- ohexyl - 1H t etAr mixtdre 6f michivropegtenydi sad (g 12.&smwl)dudt e f oam t hat
was ry I H nm (90 VHz,
oo [ & ) Y - ubayfffnl ook 8592 dgnﬁpol}&m& hi§ Wab d
A7. A8: 380 10 4. sBzed 341008 tepgperature for 2 hours. An additiopy) spafule of peragid wapy 4 61 N,
1836. and stirring was continued for an additional YRR/ @-Cifforobenzoic acid A

"O;| ”ﬁ;&@g%ﬁ%@ﬁ o @ﬁé?bﬂﬁ&%‘&%éﬁéﬁ%a@%z‘m%?f MRE) in Mo

t | r’Irhe (ilteate wowashedrpith addivre bicarbogate holuticn, diiedIN2g803) and

ek 5 b S i ol O B 0 = 0
5 50 50 ethanol:acetonitrile to afford 2-(phenylsnifonylmethyl)saccharin as a white
solid, mp 169-171°C. 1H nmr (90 MHz, DMSO-dg, CDCl3):5.15 (2H, s).
FDMS: m/e 196 (M+ -PMT).

Theor. C, 49.84; H, 3.29; N, 4.15;

Found C, 49.92, H, 3.24; N, 4.13.

Example 13

A mixture of m-chloroperbenzoic acid (0.9 g, 5.37 mmol) and
2-(2-pyrimidylthiomethyl)saccharin prepared by procedures similar to those of
Examples 9 and 11 (1.5 g, 4.8 mmol) in MDC (75 ml) was stirred overnight at
room temperature. The reaction mixture was washed with sodium bicarbonate
solution, dried (NapSOg4) and freed of solvent under vacuum. Part of this crude

product (0.5 g) was saved for direct conversion to the sulfone; the remaining
material was chromatographed (silica gel-95:5 CHyCly:acetone). Recrystallization
from ethanol:acetonitrile afforded 0.95 g of 2 -(2-pyrimidylsnifinylmethyl)-
saccharin as white crystals, mp 197-198°C. decomp. 1H nmr (90 MHz, CDCl3,
DMS0-dg):5.1-5.5 (2H, q).

Theor. C, 44.57, H, 2.81; N, 13.00;
i Found C, 44.67; H, 2.84; N, 12.97.
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B an additional 2 days. The reaction m xture was washed wth
. bi carbonate solution, dried (Na[err] SAerr]) and- freed of
eder vacuum Chr ot ography (silica gel-95:5 :

'\-\

k' 0.52 g of 2-(1-phenyl-1Htetrazol-5-ylsulfinyl-

charin as a white solid, np 161-162C. [err]H nnmr (90 WMHz,

5. 5- 6.0 (2H, Q). FDI\/S,,}'de 196 (M+ -PMI), 389 (Mt).

. 46.27; H, 2.85; N, 17.98; Found C, 46.00; H,
7. 76. Exanmple 11

of 2-brononet hyl -5-nitroEzeogpieatd n (2 g, 6.2 mol) and

b - to-1 g t 40

b oo (10 iRl h SR REIRRR dcid (0.4 Bl B S OO

| was sulfoxide prepared i Epample 88 (h1De.2-JmmeDdn M R BHKISHRE e/ i ce

i BN, Therh@Sthperdhire withfi1id ©58MIL: acb@ﬁé)éiﬁcﬁﬁioﬁﬂg fAftérrZBEduw was washed

with vter and dri.ed. .The conp S. sqQni ¢ Wlt. 50 50
VDG ackit dhe samkiithe Siag sularle sl B AL ional Spatia &

B crr]:ether) afforded a foamthat was cryst k-l zed i‘tom.et h"é;r .
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-26- RI ”p:”adided@ﬁd mzhacﬁmﬁmngd soémﬂhuvaaethﬁe}rey:hlcaidb (mmmmm 2:1
aceto ‘ rile; arr.or .
5-nitr-2-(1° fﬁ’-‘%‘?’?z%arsg%&m% %?‘@n’ﬂgfcﬁrbf’ éea%o(l: ti’fPl r']I‘hgé)r Noff- white

solid,§np 139&1%[ a2 and mpvewmmomwgmm 5.75 (2H, s).
FDVE: gme %ﬂ&%t)ﬂ? gfthﬁlres%eirgmaclaﬁi%lee&ano‘f'%f%ed5'95% ofl: N 20.09;

Exanpl§ m2 wipmmmﬂmﬂmnﬂmcmlm:hmﬁswmpr@pM@%Pm(z 2 g, 12.8
ol ) fand 21fpke o0 MHZ, DMSORNSTE $26.EhaFDMS: 30/d 596 (Mt LPRTYTol ) i n MDC (50

b stirred gt roomtenperature for 2 hours. An additional spatula of
peracigl was dMT)- and stirri ng was continued for an additional 1 hour.
m Chl @y obenzoi ¢ aci d Theor. C, 42.47; H, 2.67; N, 12.38;

Found C, 42.20; H, 2.62; N 12.46.
15 Example 15
A mixture of 2-(chloromethyl)saccharin (3 g, 12.9 mmol) and
sodium p-nitrophenoxide (2.55 g, 12.9 mmol) in THF (50 ml) was heated
overnight at 50°C and then refluxed for 45 minutes. The reaction mixture was
l cooled, poured into a dilute sodium bicarbonatefice solution and extracted twice
20  with ethyl acetate. The combined organic extracts were washed with sodium
bicarbonate solution and water, dried (NapSOy), and taken to dryness in yacuo.
Chromatography (silica gel; MDC) afforded an oil that was crystallized from hot
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 nmr (90 MHz, CDClz, DMSO-dg):5.95 (2H, s). FDMS m/e

334 (M™).

G

Theor C.. 50.30; H, 3.02; N, 8.38;
Found C, 50.06; H, 2.91; N, 8.28.
Example 16

5-Nitro-2-(1-phenyl-1H-tetrazol-5-ylthiomethyl)saccharin
{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. The organic layer was

(¥2]
fon

1,2

th
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F by filtration and the solid was washed with a small anount 0
trate was washed with sodi um bi carbonate solutjon, dried

‘zed from 50:50 ethanol :acetonitrile to afford i Taal

(90 WHz, DVsO-d[err], CDCl[err]): 515(2H s). FDMS: nfe 196 (M
Theor. C, 49.84; H, 3.29; N, 4.15;

9.92; H, 3.24; N, 4.13. -28-

A m xture of mchl oroperbenzoic acid (0.9 g, 5.37

2 fielt (P34 5sm§y oﬂmbmnhwﬁhj ﬁdﬂh@ﬁﬁﬂﬁﬂt omrfagrdur es
0 those of les 9 and 11 in MDC (75 m) was

ver mgmmca m@owmtv@phpmled ann@tqr@ac'ihediw {82 washed

d Biap A RRBRrR deﬁ%t%%'ttﬂﬂ g, Whd gglafeu% grcE%%&EFddgsoﬁd‘d freeg ]Qf
nder_vacu o i S crude produc g) was saved for
nve@b&ﬁﬁg%ﬁ&shl fone; the remaining naterial was
grsaphed (SI | i cg@mmt&m@mokwwn&ﬁmﬁe) Recrystal lization

:‘-angls( ]g,gé I l)eqn?fi%x ﬁ@?’ % g@é%(&?g#/ &%%Ll nyl met hyl ) -

1, m@ﬁndﬁhr(ﬁql ynd)owds-Heated (akddr rq)ux for 2.5 houwrs. TLC (95 T meetirylen€, 44 57; H,
13. Ysride: :acetone) analysis revdaltd ¥k &ese & gf mgf%ﬁm%%mﬂ\é Al - A 1M xt ur e

i or opuidisionalgimouatefdcidohlprige was added) yeﬂanug maecontinneshdotian pr epared in
> 16 (Lufiong, 1§h§1rmdﬁle tedetmikBite Soled¥ad pohred fRslicat room

t enperg ture wth TLC ( MDC: acet one) nonitori After 2 hours, sone of

Birti ngwaen 6489?@)3 %’E“PTI:*IO rigyies. thegrixgie wasifiltererh apd Ssqesyltant &M per aci d was
and t %zdr&ﬁfdﬁd@vasmh@tmw RiteONRY 4 GHYd. dmxmtbgaﬁ;ﬁxyml sflidcaget (100 ni)

féaﬁief’aie@m&?l)@a _ R&q’%eq =4 tY“vy%shcmﬂfS" ‘Zﬁ@ %é%ﬁmaiio?@hﬂiéﬁ”unlﬂf

af f orded

0.95 ¢ :; Ofl 5 saccharin as a white sohd mp 2.93°C decomp FDMS: m/e 556 (M+)

14 nmr(90 mHz, CDClg):3.25 (1H, d); 4.8 (2H, t); 5.6 (2H, s); 6.9-8.2 (m, Ar).
NMR also revealed approximately two ethanol molecules of crystallization:
1.25 (t); 3.7 (g). Comb. anal. ..

Theor. for C3gH24Ng0459 + 2CoH5OH:

20 C,59.28; H, 527; N, 12.2;
Found: C, 58.09; H, 5.15; N, 12.09.
Example 17
Methyl 2-chloro-2-phenylthicacetate was prepared as reported in
I the literature: 1. Fleming and J. Iqbal, Tetra. Lett., 24, 327 (1983);
25 M. Campbell, et al,, Tetra. Lett., 21, 3305 (1980).

Saccharin (10 g, 54.6 mumol) was dissoived in ethanol (500 mi)
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

30 greyish white, crystalline solid was dried under vacuum in a desiccator to yield
19.4 g (92%) of the thallium salt of saccharin.

A mixture of the thallium salt of saccharin (1.78 g, 4.6 mmol) and
methyl 2-chloro-2-phenyithioacetate (1 g, 4.6 mmol) in DMF (25 ml) was stirred
at 60°C for 7 bours. The mixture was cooled and poured into ice water (400 ml).
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err]) and freed of solvent under vacuum The resultant solid was -,

| f onyl met hyl ) saccharin as a white solid, np 169- 171[errTC



gdyl sul fonyl met hyl ) saccharin as a white solid, np 225-227[err]C
]H nnr (90 Mz, DMSO-d[err]):5.78 (2H, s). FDNG:-nie 396 (M-
(M) . Theor. C, 42.47; H, 2.67; N, 12 =385 T L.y
.20; H, 2.62; N 12.46. e - Exanple:..
A m xture of 2-(chloronethyl)saccharin (3 g, 12.9 nmmol)

N p- ni trophenoxide (2.55 g, 12.9 mmol) in THF (50 m ) was heat ed

%at 50[err]C and then refluxgd.for 45 mnutes. The reaction

$1s cool ed, poured i nt 0 a dilute sodi um bi carbonate/ice solution
bcted twice wit eth ace te I ne tracts were
h g@a%m% 185, e “%ﬂg‘exﬁﬁoﬁ ‘gaﬁ%«%‘g%g{’r] s err]),
Qudlhiy-daed Clﬂ'omabgnph ﬁmbm(mgcpmdng dleag @il gislt wad/DC) af f or ded

ool aiégﬁégﬁaﬁ{@ i R R S Gl

2- ( 4- EEPoph crpbraySind( S@a@ém Jogtales Mph) ny Mt( > GRClak 2. 164C.
T FDI\/B me 334

() B3 ¥ 5@1‘*‘9 et hﬁf éi’%%’@ e gL ® 3 ound

C. 5088 H 2.91: N, Agsohgion of methyl i—phen}lthlo—Z—('?-sacchannyl)acetaxe Exanpl e 16

5- Ni t £Bs 11)3(; gﬂ@ﬁﬁimox)l&dts%lfﬁ@mho&ey wmr)sﬁmr(smnﬂybv@ 9.56 mol)

L di ssol ved .in TI1alm 0 %: and Parr dzlhaker
bot t | & Two SHFRsk B 50m1 2R A By haPE °§/§%° dded under
, apd y@h@v@ﬂmrc@mmhammumowwm £ obprodidt. for 25 days.

el ROIR B R it SO Pl B P i SR SRRERE R s
' js ri ed n(amaﬁle(ﬂ 18} S eumdl) was added taothe soide @mducmnﬁamr&/msiuum and the
b B i S B S e sl 80 (1o
B cam the shigiEedwasoTtigd at room temperature for about 12 bours, Work up &t above
: afforded 0.66 g of crude methyl 2-chloro-2-(2-saccharinyl)acetate that was used
15 immediately in the next step.
A mixture of this chloride (0.66 g crude mixture) and 1-phenyl-

5-mercapto-1H-tetrazole in the form of the sodium salt (0.44 g, 2.2 mmol) was

heated under reflux in methy}! ethyl ketone (25 ml) for 4 hours. After stirring at N
: room temperature for 2 days, the reaction mixture was poured into ice water. The
f 20 tan solid isolated by filtration was washed with water and air-dried.
Chromatography on silica gel (MDC) yielded an off-white foam that was
crystalhzed from ethanol to yield 0.36 g of methyl 2-(1-phenyl-1H-tetrazol-

=22 as a white crystalline solid, mp 160-162°C.
: 14 nmr (90 MHz, CDCl3):3.8 (3H, s); 7.05 (1H, s); 7.4-8.1 (SH, m).
¥ 25 FDMS: m/e 431 (M%),
‘ Theor. for C17H3N50584:
C,4733; H, 3.04; N, 16.23;

Found: C, 47.15; H, 3.09; N, 16.30.
: Example 18
, 30 To a suspension of 6.0 g (0.03 mol) of cuprous iodide in 100 ml of
: THF was added 25 ml of dimethyl sulfide, and the resulting yellow solution was

cooled to -78°C and treated dropwise with a solution of 23 ml (0.06 mol) of a

3.0 M solution of phenyl magnesium bromide in diethyl ether. The resulting pale

yellow-orange solution was stirred at -78°C under nitrogen for one hour and then
35 treated with 3.02 g (0.03 mol) 2-cyclohexenone in 10 ml of THF. The resulting
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red at er
shedamﬁzg%nnﬁe"&sﬁ@ﬂ#
fnder \ﬁmwﬂmdomm the mmmputedatidmzhng.d@ﬁaﬂﬂ 10¥ g telsin thal li um
fla(ci%i’ﬁ’zdt{or@% mrfﬂ“r%@f’% X{hgr ”ﬁ Sheghenké%%cht ate (1 g,
H ) mt@t;:éraemﬁaﬁneyedmmfmmwdrﬁ@gsanmmmmrem tmityrateihe i xture
f e aQgnREkHE Ind &Egoﬁé:&)ll\é@w{:y fiftfod bgive 0.85 g (19%) of a mixture

S (M) . A m xture of the above 5-am nosaccharin
#-0.5 g, 1.29 mmol ) and 3, 3-di phenyl propanoyl chloride (0.315 g.
n acetonitrile (50 m) was heated under refl ux:fors; 2. 5 hours,
thyl ene chloride:acetone) analysis reveal ed the pf esemnce of "
g amine. A small additional amount of acid chioride wis added
s continued for an additional 1.5 hours and the reaction
5l ed and poured into ice water (400 nm). After 30 minutes, the
filtered, and the resultanB0tan col ored solid was washed with
r dried. Chromatography on silica gel (95:5 M. et her) pr oduced
L R lld ey L0 lovEl AT Sri Sl 0]

he propi ham do) - 1- phenyl - gtetr 0&1 - Jthl onme hyl ) -
as teealgfh Mith 1Samd; b zzhgs{he 213' STERER (Vi) .
7 (9Q,iHE0 E/g@@b hﬂ)rdf)meﬁzﬁ Sydndfdrmat} and%]ﬁm(ea b whm msmﬁbxexﬂH s);
m Ar) I h eal ed appr.oxi mat euer ¥0\01&3tmfir}ol nol ecul es of
zatltﬁﬁpequrigvfrflﬁg TERPHOR BFe waN n Theor. for
r f—l] Ninesydkdchorit ]aS[iﬂ[nﬂ]thd—or%ﬁle phdstimas Se]p&ied and the aqueous phase

bat L2e7x’tra<§ed gh%h %ADC The combined orgaél: 9 %?eﬁeg % dllS’nes§ 15;

anp I\/bt hyl
2- phsmmnmdahﬁewad@mmpdmwmamwm@mweﬂh@ﬁmerature l .

2 3333%“4(’%,0 tﬂg%hwd%?gggﬁ dehiighed corpamy | AL Tete

=RRBIASH hoxyigieia§ 98 oflar i ng.  Thal | ous et hoxi de (13.6
1) was adde!ﬂh&l a&&\/\(BSﬁ% ceond ﬂz&l}?ﬁ@ﬂd@%olbl@é Dgiefeams M xt ure

hoyr. t.hen cool ed ered and the
°§‘F’e"’§‘H f@ g %sllf{?ésolidwas

of - / S and methyl 2-henzyl-
i - 0.6 g (0.0018 mol) of which was heated
with2.0 g 2,3-dichloro-5,6-dicyano-benzoquinone in 25 ml toluene with stirring
under nitrogen for twenty-four hours. The mixture was filtered through a pad of
20 silica gel, eluting with 2:1 MDC:hexane and the eluate taken to dryness to give
0.3 g (67%) of methyl 2-benzylthio-6-phenylbenzoate.

The latter 0.52 g (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

25  subsided. The mixture was then stirred for ten minutes and taken to dryness
in yacuo to give 0.41 g (85%) of methyl 2-chlorosuifonyl-6-phenylbenzoate which
was dissolved in 10 m! THF and added to 25 m! of a solution of concentrated
ammonium hydroxide while cooling in an icefacetone bath. The reaction mixture
was extracted with MDC, the organic phase discarded, and the aqueous layer

30 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 (97%) of 4-phenylsaccharin.

Following a procedure similar to that described in Example 21, the
latter (0.33 g, 0.0012 mo}) was reacted with 0.3 g (0.0019 mol) chloromethyl
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gFcr 30 minutes, the mixture was filtered, and the solid was

Bh wat er and air-dried. Chromatography on silica-(MXC) afforded .

t hat was crystallized fromhot ethanol to yield 0. 87 g (51% N
eedl es of nethyl - 2- phenyl t hi 0-2- (2-sacchari ryl Jacetate,:.np . ‘
r]C. [err]Hnnr (90 MHz, CDC [err]): 3.8 (3H, s); 5.95 (1H, s)

9H, m). FDVS: me 363 (I\/Hr) A sol ution of nethyl

i 0- 2- (2-saccharinyl)acetate 1(2 g, 5.5 mmol) and sul furyl

(0.74 g, 5.5 mml) in MC (58 m) was stirred at roomtenperature

ts. Solvent was renoved under vacuugg and the yellow oil was

z ecphenybﬁﬁlﬂéﬁ i 15tmitalypne; ip thy presepcenf (Ogﬂ()gé moﬂ) te"@WR’l'r eveal ed
har;mm BroklidiCandBhEproh

2. 75 mmol ) was addc&t ; uxtLt;re and it was

ed (811,8 ﬂe}c%)eﬁ@“’é’lﬂ’@ sulfaryt SHPF@Fr ‘}‘I MPFFI ‘Srgi"&eo 3508 F3F))otvwas agai n

to?]dﬁﬁﬂﬂd%mﬁh@hﬁﬁﬂ at roomtenperature for about 12 hours.
“as above afforded 0.66 g af cru met hyl :

fe0-»- (2-saccharinyl )acetate used immediately in the next
A solutibn 0B 2afg (00031 adol)d2- '(plien:(léh]cﬁﬁmghﬂb-mbehmimt ure) and

td It (0.44 g,
) oAt hEROROP b S a1 RS iy SRS ) {0 %) ©
hour s Af t eBOmIprMi@washqa@dm$3rfpvethwambomhalfzhouay@en stizedrabact i on ni xture

gur ed 1Sk ?8411@& was washed
gt er gﬁgﬁgﬂ%p%?ggforﬁpgtn%ﬁ%graph%ng si | ?@%m Jate%k/%%%xhi%@el ded an

it 1 f glie sofium hicartopase The solid wWhichosepareted as cql tod.oyashesh®ity of net hyl
ghenyl waﬂaH‘airQiﬁed ahd ctﬁomatbghﬂ:)eu on(sfics 84 célaﬁﬂgrw;kﬂ 9332 MISC:afetBylWhi t €
-|||ne oI 1(?9}? .G fgrrlh GO [err]):3.8
7 g58% evE £ 801 S el i

for ﬁmmhmprwpmpm]qerrw[err] ' C,
47.33% H 3.04; N 16.23; ound: C, 47.15; H 3.09; N,

i . Examme__d: Exanpl e 18 To a
psilén of 6.0 g (& .solEtiomof)4.5F g UP22omel) oHthie dodiim salp of sscchafin THE was added

f di | . | ed
o oSk %?%ﬂ‘fv"mb‘gg%ﬂ ‘4'%'1511??*%‘% Bl ithel WOPMIZ> 200 S0m °
fon of Wphksaied hdag @Hﬁ kugiaihen cpolediand; popreddntpdce wateie Thesul ti ng pal e

Oranﬂﬁdﬁﬁﬂxéﬂéeg&até@%ébbllefeﬁd wished ¥{th WAEP[ drflitah@gen for one hour,and  *
reate W th hexenone 8%%]50 m of THF. The -

c omatograph og hca ggi QD tng with i(/fﬂé? to give 4.
20 2-(1-phenyl-5-thioxotetrazolin-4-ylmethyl)saccharin, mp 140-142°C.
Example 21
A mixture of 3.27 g (0.012 mol) 4-bromosaccharin [Japanese Pat.
Publcn. 58/79,034, C.A. 100, 7773w (1984)], 1.63 g '(0.015 mol) potassium
i t-butoxide, 0.39 g (0.0012 mol) tetrabutylammonium bromide and 3.0 ml (0.022
25 mol) chioromethyl phenyl sulfide in 100 ml toluene was heated under reflux under
a nitrogen atmosphere for eight hours and then at ambient temperature for about
sixteen hours. The reaction mixture was then cooled, diluted with ethyl acetate and
the organic layer washed with bicarbonate, water and brine and then dried over
magnesium sulfate and taken to dryness in yacuo. The residual solid was
30 recrystallized from toluene-hexane to give 3.86 g (84%) of 4-bromo-2-phenyl-
thiomethylsaccharin, mp 174.5-178°C.
To a solution of the latter (3.27 g, 0.0085 mol) in 85 ml MDC was
added, dropwise with stirring, 1.02 ml (0.0127 mol) sulfuryl chioride. The
mixture was stirred at ambient temperature for an hour and a half, concentrated in
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Pxture was allowed to wam to O[err]C over a two Hour perlo_,

¥io -78[err]C, treated with 15 m hexanet hyl - phosphor ani de,

r thirty mnutes, treated with 8.0 g (0.09 nol) af nethyl 2T
ate and all owed to warmto anbi ent t enper at ur & overhi ght The -’
m xture was poured into 100 m of 2N hydrochl oric acid, and the - »
hase was separated and the aqueous phase back extracted with
conbi ned organic extracts were taken to dryness in vacuo , and

t ue triturated with saturate®Zammoni um chl oride, then with wat er,
t brine and taken to dryness once again to give 3.2 g of nethyl
2 Cy Claplirandnhéresides timurined withthexms aadfibéred to give 2.61 g of crude The latter

oo (vl ol - o R TR A 00 T e

h gcchanitt, mpe137-83°€d with an additional 1.5 g resin
ed for an addltlonal f our a9 he m xture was then cooled to
tenperature, filtered, t #i If ate taken to dryness in yacuo, the

e §riturated Maﬁmanéwr@ ©Hs3 513511) tetrampsthdeth denegiaming t ration to
i 85 M B5@ iV XA 970°efwa@ﬁaaeal4z ml (0.055 mol) of 2

2- befg&y| t hi'o- phenyl | 0 ene car h | ate and net benzyl -
t hi ofgh- pherhA W"é‘ﬁ% %“%’EE ’833@% eﬁ"ﬁ“’(ﬁ“’@b“‘fﬁr"%‘?‘)&fﬁmmm ch was

W trhindted) 'Qoﬂxe?soﬁhsxhh@i&kféd Arapwasearith fienzoOsoliivaccfi n 25 nl t ol uene

b 10 1R R R N tﬁ“ﬁ?‘{ﬁﬁ? e m IR e and the

e 10k emmﬁmnxﬂg yhectemperatury a 660°C .08 bglow &ié/();ulﬁﬁ divxideyhen bubbled into

o) <ol 28 RYrRMERARE e sccion eppeneye DO TEE B 07, 8 20 0000

waterreactimmmtmwaéaeémwlmusmq{eérfl}eomxmwemms gvés was bubbl ed

thenfstirred Tor tén mnutes and t ken to0 S ip vacug o give 0.41 g
. vzhehmeqmawem e G DI 50 hma wikehe ZeoF 0 10

\Th @nﬁnﬁﬁd&dréa&d%tMS g)ﬁocﬂurﬁgéﬁe (@n}ﬁ fl. scgm?enhdﬂ)ihﬁiio@rlaiﬁﬂwm Pydr ?dede
Il @ CooOl I n. an e one _pba e.re e, WaS exiracte
o tnfveC: heisps i g doed  ou e i 0o ool ¥, 31 o

extrcts RN, 48 ‘ﬁg’mem“gg%ﬁdﬁ a%c 1gngl,cevaporatlon to dryness,

af fogded 0.337°g (97% oOf "4- arin. Fol | owi ng a
pr ocgdure sinilar toAtmgturele%@mmcn(ﬁ&&r%ﬁ@@lm7t5m1 dierapeand 0. 33 g,

then cooled, concentrated in yacno, diluted with water and ice and rendered
strongly 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 of

15 2-aminosulfonyl-6-methoxy-N,N-diethylbenzamide to 4-methoxy-saccharin in
65% yield was carried 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)
chloromethyl phenyl sulfide in toluene in the presence of 0.72 g (0.0064 mol)

30 potassium t-butoxide and 174 mg (0.00054 mol) tetrabutylammonium bromide to
give 1.23 g (69%) of 4-methoxy-2-phenylthiomethylsaccharin, mp 152.5-154.5°C
(from ethyl acetate-hexane), 1.02 g (0.003 mol) of which was treated with 0.36 ml
(0.0045 mol) sulfuryl chloride in MDC to give 282 mg (36%) of 2-chloromethyl-
4-methoxysaccharin, mp 169-174°C.
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fide in 15 m toluene In p C ’
) anmoni um brom de and the product, (0.48 g,
sul furyl chloride in MDC to give 0.36 ¢ (95@6 of
- 4- phenyl sacchari n. T
A solution of 2.2 g (0.0071 nDI}
‘oronet hyl )-saccharin and 1.4 g (0 0071 nol) of the S
5-nercapto-tetrazole in 30 n1 of DMF was heated at 55]
e half hours, then stirred anbi ent tenperature for abo
s and poured into ice water contalnlng di | ute sodi um
" The solid which separated was col |l ected, washed with water
and chromat ogr aphed on siEfamplg@IB el uting with 98:2 MDC: di et hyl

Bi ve 2 g (63%, oixﬁxoﬁ%f@'?@ﬁii'(oéﬁﬁﬁf)ie%%ﬂ{em? kren%agmggm et hyl) -

sacdfjargeyr np 192- 193[nas
nol e saodimlhHR (nasssd thiaughialnmina arier 19 uge)(Wrs@dded i} g (0.03 mol) of
: h_grAeNNibth{1B4rzaAHET Thé sdliticaNGasiddoled 78 Mmaeeatddasied at 130
our’s, then 8 0 i . _The solid which
' gas oltieR of é‘g “ﬁggﬁgdmgﬁ#f?%&mn 8??’8‘36]alﬁbuﬁ’ﬁf‘6ﬁé?bgr aphed on
gle%nh NoWhed kﬂcﬁﬂbﬁl ,wids @ofipMer, theGnigtutes8ad)stikd for tvwzn‘c):'L Zg%ltes
- 0X |
& B’en tre&tg& W%sﬂgg%nu%/ﬁ%gx éa é‘?&%ﬂ%&g@mﬁo“ﬁ% bronpbsaccharin

' Patmaiffaibing the tS@peagnR - 780, ATha__@m,pemmms(tn@&!lp}ved ety (0.015

B s ora%ift"%“‘ffé"‘ﬁ%#%f’ & f%‘ﬁ&'.n g . o) bene v

dier m@?ﬁ%%@érmﬁrﬁ“ﬂ% ot fepaypind prd ehopmatogppbed susilicaind then at

anbi entg em%laélﬂﬁzm 1@4@%1 detoteARRAkIAH lgfve ]88 (8@ 0FON M xture was then
cool ed,gdi | ute t et at | and tﬁe organi ¢ | ayer washed with

bi car bggtat e € %ver magnesi um sul fate and
dryness in vaﬁmltnwingTbﬁoéeaareru&ilarsokhaddesaﬂ:ed in Example 22A

above the latter (10.45 g, 0.045 mol), dissolved in 70 ml THF, was added to a

g 15 solution of 39.2 ml (0.047 mol) 1.2 M solution s-butyl lithium in cyclohexane and

5 7.1 ml (0.047 mol) tetramethylethylenediamine in 250 ml THF while maintaining

the temperature at -78°C. When addition was complete the mixture was stirred for

an additional one half hour at -78°C and then treated with sulfur dioxide at -70°C >
k and then allowed to warm to room temperature. The mixture was taken to dryness

¥ 20 in vacpo, and the residue was dissolved in water and added with stirring to a cold

solution 15.2 g (0.134 mol) of hydroxylamine-sulfonic acid and 15.4 ml (0.134

mol) 35% sodium hydroxide to give 10.1 g (72%) of
P " .

The latter (6.83 g, 0.22 mol) was dissolved in 100 ml glacial acetic
S acid and the solution heated under reflux for thirteen hours and then taken to
dryness. The residue was triturated with diethy! ether and collected by filtration to
give 5.7 g (83%) of the diethylammonium salt of 4-sec.-butylsaccharin.
The latter (3.0 g, 0.0096 mol), on reaction with 1.13 ml
{0.012 mol) chloromethyl pheny! sulfide in toluene, afforded 3.47 g (100%) of
0 2-phenylthiomethyl-4-sec -butylsaccharin.
Reaction of the latter (3.2 g, 0.0097 mol) with 2.3 ml (0.029 mol)
sulfuryl chloride in 20 ml of MDC afforded 2.4 g (87%) of 2-chloromethyl-4-sec. -
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&7 i zed from tol uene-hexane to give 3.86 g (84% of branoi-2- phenyl -
| saccharin, np 174.5-178C.

ed at amhient tenperature for an hour and a half, concenttated ir-
cuo and the residue triturated with hexane and filtered to give
crude product which was recrystallized fromtol uene-hexane to

g (85% of 2-chloronethyl - 4738F omosacchari n. np 157-159[err] C

2A To a solution of 8.0 m (0.053 nol)

:hyl et hyl enedi am ne  ( TVEDA) Exam@@&22C@1 THF at -70[err] C was added 42
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190- 19¢. 5C ity samrated sodxunfbx&?r%nﬂfeethgﬁ “ﬁtﬁ%nﬂé Qﬁlé&{nd(tﬁeﬁ tﬁdgﬂe%]t m)l ) in 75

m di gkane and m concentrat ed droc loric acid | on a steam
bath fpr 70 sﬁ'erlg g ipreds preds Ct‘t‘f%‘ Bas £ P@atosxﬁph,eécqyomcalaemeb@nmh wat er

and ice and md@%edhﬁtaﬁ:&ﬁteﬂhyxahaﬁd £ivdB 2B (5% P61 2-63-pehrAR Nmididr OXi de.
Extracgion of the.m xtur h MDC and isol ation of the product fromthe

organig extr: £AAJE ° 9 g (409 of 4-nethoxysaccharin. In an
al terrgtitse, and pref eFalen proegiuressimitarad thabddsciibedfin Example 22A

2-am rpsul f OM»'&,%QE%%Y%'\&, Rl 5 LY R Gadil Rielh By - saccharin in
(0.126 mol) 1.2 M solution of s-butyl lithium in THF in the presence of 2.1 ml
(0.014 mol) tetramethylethylenediamine. The resuiting lithium salt was then ' s
reacted first with sulfur dioxide and then with sodium hydroxylamine-sulfonate to
20 give 1.97 g (52%) of 2-aminosulfony}-6-(3-pentyl)-N N-diethyl-benzamide as
pale yellow crystals, mp 118-120°C (soft 102°), 1.84 g (0.0056 mol) of which
was cyclized in 22 ml refluxing glacial acetic acid to give 1.28 g (70%) of the
diethylammonium salt of 4-(3-pentyl)saccharin, mp 107.5-109.5°C.
The latter (0.0037 mol), on reaction with 0.74 ml (0.0055 mol)
25  chloromethyl phenyl sulfide in the presence of 116 mg (0.0004 mol) tetrabutyl-
ammonium bromide in 45 m! toluene, afforded 1.93 g of 2-phenylthiomethyl-
4-(3-pentyl}~ saccharin as a pale yellow oil, 1.93 g (0.0037 mol) of which, on
reaction with 0.59 ml (0.0073 mol) sulfuryl chloride in 37 ml MDC, afforded

1.2 g of 2-chioromethyl-4-(3-pentyl)saccharin as a pale yellow oil.
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dryn ¥ vacuo, and the residue was dissolved in water
stir
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N, N, - di et hyl benzam de
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sol ut¥o ted under reflux for thirteen hours and then taken to dryness.
The r§5|_ was {This SheetdtaeBbemRéphcadi et hyl et her and collected by filtration
to gi¥ 7 g (83%xH yl ammoni um salt of 4-sec -butyl saccharin
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% et hyl acetate/ hexane to give 3.23 g (25% of
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#further characterization or purification. 36

37 [err] B -
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Example 23
Following a procedure similar to that described in Example 1,
reaction of 18.3 g (0.1 mol) saccharin with 70 ml 37% formalin in ethanol
afforded 3.58 g (70%) of 2-hydroxymethylsaccharin, 25 g (0.117 mol) of which
was reacted with 63.3 g (0.234 mol) phosphorus tribromide in diethyl ether to give
29.8 g (92%) of 2-hromomethylsaccharin, mp 155-157°C.
Example 24

To a solution of 4 g (0.0175 mol) 6-nitrosaccharin in 240 ml
ethanol was added 4.4 g (0.0175 mol) thallium ethoxide, and the mixture was
allowed to stand at room temperature for one hour, cooled for about 16 hours and
the precipitated solid collected and dried to give 7.6 g (100%) of the thallium salt
of 6-nitrosaccharin. The product was suspended in 50 ml DMF and the mixture
treated with 3.07 g (0.0194 mol) chloromethyt phenyl sulfide, the mixture warmed
at about 63°C for five hours, allowed to stand at ambient temperature for about
16 hours, and then poured into ice water. The crude product, obtained by
filtration, was stirred in MDC and filtered to remove thallium salts. The filtrate
was freed of solvent, and the resultant pale yellow solid was sonicated with warm
ethanol and once again collected and dried to give 4.6 g (75%) of G-nitro-2-phenyi-
thiomethylsaccharin, mp 161-163°C. The latter, on reaction with sulfuryl chloride
in MDC using the procedure described above in Example 17 afforded3.7 g of
2-chioromethyl-6-nitrosaccharin,

Exzample 254

A solution of 49.8 g (0.199 mol) 2-hydroxy-5~(1,1,3,3-tetra-
methylbutyl)benzoic acid in 200 ml methanol was heated to S0°C and then treated
dropwise with about 80 g 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 sodium
sulfate and taken to dryness to given 48.6 g (92%) of_methyl -2-hydroxy-
5-(1,1.3 3-tetramethytbutyl)benzoate,

The latter dissolved in 250 ml DMF was treated first with 40.4 g
(0.36 mol) 1,4-diazabicyclo][2.2.2]octane followed by 3.4 g (0.27 mol) dimethyl
thiocarbamoyl chloride and 100 ml 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
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Fol l owi ng a procedure simlar to that described
reaction of 18.3 g (0.1 nol) saccharin wth 70.mM -37%--
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The mxxture was stirred for several hours, and the separated solid collected,
washed with water and dried to give 9.0 g of 5-(1.1.3.3-tetramethyibutyl)-
saccharin, mp 213-215°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
25  the resulting thallium salt reacted with 3.33 g {0.021 mol) chloromethyl phenyl
sulfide in DMF to give 5.76 g (66%) of 2-phenylthiomethyl-5-(1.1.3 3-tetra-
methylbutylsaccharin, 3.3 g (0.007 mol) of which was treated with 0.944 g
sulfuryl chloride in MDC to give 1 g (41%) of 2-chloromethyl-
5-(1,1.3 3-tetramethylbutyl)saccharin,
30 Example 258
Following a procedure similar to that described in Example 25A
above, 15.5 g (0.086 mol) ethy! 2-hydroxy-6-methylbenzoate was reacted with
15.9 g (0.129 mol) N,N-dimethylchlorothiocarbamate in the presence of 19.3 g
(0.172 mol) 1 4—d:amb1cyclo [2.2.2] octane in DMF to give 22.1 g (96%) of ethyl
35 2 i )b which was beated at 220°C
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, - 39- washed with
.ydrochl oric acid, then with sodi um bi carbonate an.d then wethy _--.
dried and taken to dryness to give 48.2 g (76% of inethyl 2- (N, N°..:

¥ at 220C for 15 hour s, then cool ed, dissolved in toluene and
ographed on silica, el uti ng with 1:9 ethyl acetate:toluene, to give
(149 of nethyl 2-(N, N-di net hyr&arbanyl t hi 0)-5(1, 1,
g it ranet hyl butyl )- benzoate. A solution of the latter
. Oy nol ) fonabikdit 00 hodes: mpxbdmmdpunﬁudtﬂy @tduwmmhy\mtsnxcs%em gl aci al

fC . he.reactip mxture_was cooled to
frd chl oY e O

L ‘ rrhe r about five
Pes whi Ihrownlodt ai ning the terrperature between 5 and 24[err] C. The

reacgi on was stirred f I n vacuo,
and ghe remaini ng sol'ﬁ on “S%Sir’ée{?ﬁ&a(?zg te vvater) m&gﬁ t he

re W t Hreated with 340 enlplasiahacstic sid and Gmbwatetwhilercodlingrinfanom t he combi ned
g C ext riggdcstont bath of gc Brifle Waé @t?]ﬁe[dctg ¥ beaction mixture for

orosul fonyl-5-(1,1 tetramnet benzonat e . The
kct (9.0 ngy 5 ingtes, Tﬁwyaomsveﬁs@ws\%@ua tHEmgFReseRschlatge and

Li on was. stirred for apout 1 hours con ed d acuo and the
BNt r at e h§(ﬂr¥i‘f‘1" ﬁyeé'c(? ng 3ug §V4porad %’%ﬁ@'@eﬁ“ggé f&%chl oric

| dg asulfas g1helbediowte qu03k9hpnr0$whmhchrasheambmht ed solid
g%ﬁem TR T R o —

Fol | pwi ng aspachaduure simlar to that described in Exarrple 17, 9.0 g (0.30
nol ) gof the product ggoc% s%ﬁg% t#yanol and the
resugting thallium s reagta &E Htﬂz{f]dgcg I oll:ygnet hyl phenyl
sul f{de in Emret@eg’mcw@é aowé%nqnfwa&osnw;m@eﬁlﬁm sadtby 1, 3 3-tetra-
mety butlsl )s&emkm 095{Drfdf) thdlRdn) eﬁfm&@in(‘eﬂxaﬂﬁsana "t&&hﬂﬁufﬁﬂs&h 0.944 ¢

;Ej l( ];L Jrly |3 3- lft’ggiﬁlegﬁgtkl}ﬁ] b%‘lgsrgelg ﬁélpmeétlh}(ophenyl su!fC £ in %rﬁlg' u?' give 6.85

g (50%) of 2-

Reaction of the latter (6.7 g, 0.021 mol) with sulfury! chloride in

MDC afforded 4.9 g (95%) of 2-chloromethyl-4-methylsacchanin.
20 Example 26A
A mixture of 75 g (0.36 mol) 3,3-dithiobispropionic acid,102 ml
thionyl chloride and a catalytic amount of pyridine was stirred for about 24 hours
and then evaporated to dryness in vacuo. The residue was treated with MDC and
evaporated to dryness again to remove residual thiony! chioride and pyridine to
25 give 87 g (98%) of the corresponding bis acid chioride, 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 benzylamine in THF. 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-dithiobispropionic acid N.N'-dibenzyl-carboxamide,
30 mp 162-165°C.
Reaction of 7.0 g (0.018 mol) of the latter with
10.25 g (0.076 mol) sulfuryl chloride in MDC gave a mixture of 2-benzyl-
2H-isothiazol-3-one and 5-chloro-2-benzyl-2H-isothiazol-3-one which were
largely separated from one another by sonication in MDC (which solubilized most

This Sheet Has Been Replaced

[

t hi ocar banmyl oxy)-5-(1, 1, 3, 3-tetra-nethyl butyl ) benzoate which: wasﬂ'---?

gt r at edBOTRA IR IiXNAE nmwepﬁfal ohed tRfwdei DG abd wikke resul ting

' then extracted with ethyl acetat eW




Foll owi ng a procedure simlar to that described
SA above, 15.5 g (0.086 nmol) ethyl 2-hydroxy-6-mnmethyl benzoateg
with 15.9 g (0.129 nol) NN-di et hyl chl or ot hi ocarbamat;e in the:
19.3 g (0.172 nol) 1, 4-diazabicyclo [2.2.2] ottaneim DWVF 10 -
(96% of ethyl 2-(N, N-d| met hyl t hi ocar banyl oxy)™-6- net hyl benzoat e

about 10 hours. The producj, was purified by chromatography on

B in MDC to give ethyl 2-(
n_ off thérforinen) Bre if@iube :gatermgmqoumuegl by filteion atd MDC was  treat ed

| ac) 3 q)&%i
%g@ﬁméﬁn%ﬁg o%rlﬁ ub héyp%&gﬁ%% e reactlolnnma:(]ture for
&bsmﬁlezﬁém#&@es

%vacuat ed to renpve excess chl orine
and the m Xt&%&uﬁ&‘ﬂf@dg‘(ﬂw &t i Tetep &f MDA Racsbokgtyeen MDC and

Sy °C 99 e Aol BB e G Mﬁ%&%}“'%“’ BTy of v e
& o] iC
:tid ﬁ%{xmesnrfddﬁﬁﬁmmﬁéaﬂdmmhmmmﬂwﬁd 7.6 g'li:landnCnghe/S 6.1 g
_ me arin edure

o t??é‘f‘xﬂﬁ%%‘f“?b@geﬁ%“&&%%%m‘ﬁ% Fﬁ?{e‘“’\é?’%@% 1 g, 0.0512
conand thecfilitrate veaskedt e éanmm&aidﬁumyxmnbemm, then wishtbring Xrigdg (0. 0512

i um ted with 6.7
o m)l) Cﬁ%"gﬁ%‘h&?ﬁk’] phenygdrgﬁ% W?&%E?@oé@vpgﬁ%ﬁ (509 of °
uum o‘v@ﬁ@lﬂkpi@ Wlmngrﬁlumd“ﬂthmmhmem&MQ of the latter
x A Ridotiarbii3-ofCoakibor ded 4.9 g (95% of

) [X v HASOENYRZ0 b

51% met hyI sacchar., Exanpl e
‘»’ A sqiwjos ofd. 175(%0%“@ ofghy latter4n Bl hegreng a8 i oni ¢

®2 ni tiehue@wdh (19,5 Q(O{iﬁlﬁﬂiﬂ)ﬁnﬁ&bﬂjﬂﬁh&n&t&%&hﬁ@ﬂﬁwﬁhﬂhne was stirred

for a ut 24 hour iﬂ@g%.}&ger}oﬁv%%at ed Eho Mgdemg IRE-TofFIoF he residue was
L 15 washed with benzene and dried to give 2-benzyl-7-hydroxy-4-methoxybenziso-
thiazol-3-one-1-oxide, mp 235-237°C.
A mixture of the product (1.85 g, 0.006 mol), 2.48 g (0.018 mol)
potassium carbonate and 1.70 g (0.012 mol) methyl iodide in acetone was heated N
under reflux for 1 1/2 hours and then cooled and poured into water. The solid
20 which separated was collected by filtration, washed with water and dried to give
1.70 g (89%) of 2-benzyl-47-dimethoxybenziso-thiazol-3-one-1-oxide, 1.13 g
{0.0035 mol) of which was oxidized with 1.20 g (0.007 mol) 3-chloroperbenzoic
acid in MDC using the procedure described above to give 1.03 g (88%) of -
2-benzyl-4,7-dimethoxysaccharin,
35 A mixture of 2.07 g (0.0062 mol} of the product, 1.37 g
{0.02 mol) ammonium formate and 1.5 g 10% palladium-on-charcoal catalyst in 80
ml methano] was heated under reflux for one hour, then cooled and filtered, and
the filtrate taken to dryness to give 0.92 g (57%) of the ammonium sait of
4. 7-dimethoxysaccharin.
30 A solution of 1.11 g (0.0042 mo}) of the ammonium salt was
dissolved in DMF, 0.67 g (0.0042 mol) chioromethyl phenyl sulfide was added,
and the solution heated under reflux for eight hours and then cooled and poured
into.ice water. The solid which separated was collected, washed with water and

dried to give 0.50 g (33%) of 2-phenyithiomethyl-4 7-dimethoxysaccharin.
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g 0 dryness again to renove residual thionyl chloride and

give 87 g (98% of the corresponding bis acid chloride, 44.8 ¢
f which was dissolved in THF and added dropw 5e to a 3ol utioh
(0.72 nol) of benzylam ne in THF. The m xture was. stirred for ..
at 40-45[err]C, cooled and the precipitated solid coll ected,
h water and dried to give 59 g (84% of 33-dithiobispropionic
di benzyl - carboxam de np 162- 185[err] C. React i on of
18 nol) of the latter with 10725 g (0.076 nol) sulfuryl chloride
e a mxture of 2-benzyl- 2H-isothi azol -3-one and L
benzyl - 2H i Readtion 06 theJattard0:fhg, OO0 mol) 'aiﬂgelﬂgllrﬂeqhém&bed from one

S c% Iﬁ%ﬁ%

%gsﬁngg%é ?rhe Iﬁé&%%%lfkﬁ%%‘{%iﬁ a S co rg%cit%aZg(SS%Ptrat i on
0 R i\ HRelig : . There was thus obt ai ned

d. 2- benzyl 2H-| sot hi azg ' 8[err]C ' A

of 10 g (0.04 0 atter .was cool ed .t 0C and the

sol yit 9ty eated with %0139"6“&6?{9&@%?’5“‘1?@@36%% H%BF‘E (?ﬁg t he

M Xt Urggist i r bewer 2-olilofdhettiytydtabarifbetiviatiees were plepaedbs followsecond 7.6 g portion

of the erbenzoic acid. The reacti X} e was filtered, the filter

washed th MDC and the filtrate ﬁéﬁﬂhﬁéth sat ur at ed SOdI um bi car bonat e,

brine, dri edRemtien oS58igu02dIrfcl) B-chlon-2-bénzpl-2id-ishthiavebs and t he

resid hro t being eluted

- 0 hgioé%%%%d% &6‘33%12516?&?%%@0%?*“?&%% i

5- chl ofib- 12- bhegayl-sathoxpThydroxvbanzdanthiazal-3rong-1-oxide, 5.7 g of which wassol uti on of

1,38 OB bishs ¢ 008G L el amsoisEs 0 1h 0 550
70C foff 1 1/ E%&?@'Q‘éﬁﬁ &ﬁ%@ﬁmw %degmlw&)&&ﬁmshed with
§ and Hétb&&n&%gm\mwgﬁéWOg(%rdﬁMmybenﬂ so—

thi azo§- 3- ong- 1. pxi de. eLI ]

re of the
s, which W e o and

-

produc. (1.8 510
.70 gF( Q5018 baﬁdr& wmhtshghlloromlbedmlc acxdmemtwm Lbatzpldd-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) ammonium formate in the presence of 6.4 g
10% palladium-on-charcoal catalyst in methanol afforded the ammonium salt of N

4-ethoxy-7-{2-(2-methoxyethoxy)ethoxylsaccharin, which was reacted with

20 238 g (0.015 mol) chloromethyl phenyl sulfide in 100 ml DMF to give 1.46 g
(21%) of 2-phenylthiomethyl-4-ethoxy-7-[2-(2-methoxyethoxy)ethoxy]-saccharin,
mp 73-75°C (from isopropanol). Treatment of 1.4 g (0.0029 mol) of the product
with 0.4 g (0.0029 mol) sulfuryl chloride in MDC afforded 1.16 g (100%)

' 25 Example 26C
Reaction of 3.03 g (0.01 mol) 2-benzyl-7-hydroxy-4-methoxy-
! benzisothiazol-3-one-1-oxide (Example 26A) with 2.01 g (0.011 mol)
2-(2-methoxyethoxy)ethyl bromide in methyl ethyl ketone in the presence of

2 g (0.015 mol) potassium carbonate afforded 2.58 g (64%) of 2-benzyl-

30 4-methoxy-7-[2-(2-methoxyethoxy)ethoxylhenzisothiazol-3-one-1-oxide, which,
on oxidation with 1.1 g (0.0063 mol) 3-chloroperbenzoic acid in MDC, gave

2-benzy]-4-methoxy-7-[2-(2-methoxyethoxylethoxy]saccharin. Debenzylation of
0.25 g (0.0006 mol) of the product with 0.13 g (0.0021 mol) ammonium formate

in methanol in the presence of 0.25 g 10% palladium-on-charcoal gave

e
e
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g for 1 1/2 hours and then cooled and poured into water. The

f separated was collected by filtration, washed vmth vvater and

e 1.70 g (89% of 2-benzyl-4,7- AT .
zi so-t hi azol - 3-one-oxi de, 1.13 g (0.0035 m)l) of WhICh was

h 1.20 g (0.007 nol) 3-chl oroperbenzoic atid*in MDC'using ttre
scri bed above to give 1.03 g (88% of

- di met hoxysacchari n. A mxture of 2.07 g (0.0062
product, 1.37 g (0.02 nDI)4'mmni umformate and 1.5 g 10%
-charcoal catalyst in 80 nm nethanol was heat ed under refl ux
0.21 p 00Tt cttie_amnbodiinnt selt efi 4-nae atl N to dryness

At athoxaethon Cha“ :
pﬂ@%ﬂ% B@W?kg%éﬁ% &%nl um sal t | ssolved in
g (.63 @0A004mio)) chlerameshni phepyl pﬂwnmwfa@em@hm and the
eat it vlLLD- L2 HhiGOeh @éhcBBf pour ed

ect ed, shed with water
owgh @gﬁmg@xqug ggh@)(},]afforded 0 53 p (35%) of 2-chlorométhyle

‘ Reactlonof th It : (0 5 g, 0.0013 nol) with
hl ori de in MDC usi ng the%ﬁ@@%ggre descri bed above in Exanple 17

NTOoOQQwmwCcC

afford _0 22 g (58% AbkolRticnhdfdr8ne(dolll-mol) diethplatninoysiifartnifiubride

Exanpl r imlar to that

descri &%%ﬁrg‘l\c’o E’éND W{?or%ﬁyﬁsac‘%w rﬁ%erl vatives were

pr epar lﬁS i-hydrmethylsacchann in 25 m! MDC while maintaining the regotion plixtuzes

Reacti @8 of Sed3x g (0 024 nol) 5-chl oro-2-benzyl - 2H—|soth| azol - 3-one with
3.76 g4E0. 03 mol ) 2-et hoxyfuran afforded 3.05 %

2- benz gg- 4- et hoxﬁhwwya%w@@hw stvediak 45 C Sorme YWQWG@PWSQ"%f whi ch

@t ed gidnldowed tcgslbﬂy%% Abidnt Tenipérait A ihe mhigtilstiédiidr broni de in
ﬁ;few(gouﬁs ang tl(lgen(pcc))ur0 into :ce-tzatgo t’I%g %Irg%gi]c ayrt;elr3 %gsage%az%tréd gz m
& 15 washed with water, dried over magnesium sulfate and taken to dryness to give
E 2.2 g of product which was recrystallized from ethyl acetate to give 1.6 g (74%) of
2-finoromethylsaccharin, mp 96-98°C.
Example 28A >
4 To a solution of 0.5 g (0.0025 mol) 4-methyl-saccharin in THF
# 20 cooled to -78°C by a dry ice/acetone bath was added, dropwise with stirring, a
) solution of 5.2 ml 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 (0.025 mol)’
methyl iodide over a 1 1/2 hour period. The mixture was stirred for an bour and
‘ 45 minutes, quenched in 25 m! IN hydrochloric acid, the reaction mixture
§ 5 rendered basic, the aqueous mixture extracted with chloroform and then acidified
' and extracted with ethyl acetate. The combined 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 consisting of
74% of 4-ethylsaccharin and 21% of 4,7-dimethylsaccharin.
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®25 mM DMF to give 7.0 g (93% of 2-benzyl-4-ethoxy- — —  o—
¥ hoxyet hoxy) et hoxy] benzi sot hi azol - 3- one- 1- oxide whi ch was

before with 3-chl oroperbenzoic acid in MDG t-0°~gi ve -3 et

et hoxy- 7 [2-(2-methoxyet hoxy) et hoxy] sacchari .’ Debenzyl- atlbn of

15 mol) of the latter with 3.34 g (0.053 nol’) "&roni um For mat e*~rn

ce of 6.4 g 10% pal | adi um on-charcoal catal yst in nethanol

he anmoni um salt of 4-ethoxy-

ket hoxyet hoxy) et hoxy] sacchari n, Ik?\/m ch was reacted with 2 38 g

) chl oronet hyl phenyl sulflde in 100 M DW to give 1.46 g (21%

.?/l)';nhl omet hyl - £Folipwing\a-prodedure imiiar mmmmﬁmy?; h’?ﬁgha; ggucrp
} 04%8%&0&? a!ie'}_ ﬁg?ﬁ?h?orlﬁlél)ﬁr?g&mg%or ded)ni 16 g (200%
pt hy(pﬂﬁz%tnﬁ Gmr{lezhu(l x:hmyl ﬁé&s}e @t%&gﬁ)!em%awrfar in.

?;det%u Ef utlﬂgiﬂnn Z%du%’éi{&ﬁé‘m 1f nol )
Ehoky %ﬁ%‘@t@gﬁf’grﬁgﬂ@q l‘ﬂ@"“"ﬁn h-g?ﬁﬁég‘%(ﬁ@i?ﬁf%“'ﬁ‘?ﬁesence of
‘ 57M§cangeda$ﬁ¢nmaatfheﬁmeonaébvh rdmﬁhﬂff&&egom "@f{ﬂﬁexﬁfjben\%l )
b mepmighy B ESRRRIAE R S 'aff? O?fegneﬁﬁxivo‘é gave |

oxi dat §
-4- rrmsrfmcyerﬁ-a[fmam ok ¢ , wibidhemasy | ati on of

2- benz gk

Cornal B ?noﬂg?‘ﬁ‘gﬁg? ‘h°4“*f‘*ﬁ’§°%?§%§§®§5’8¥°959§§3‘9%€5‘&8 Frﬁ%iﬂ%&%‘ﬂgﬂég?@l
gave #£ -43- . g

(100% —u the ammoni um sal t of 4-ne£%ﬂ%%zgﬂ2 (2- met hoxyet hoxy) -

et hoxyfsaccharin. Reac nof 1.4 ), of nmo salt with
0.63 g#(0.004 nol) chl gP@Wﬁ‘P&?PWﬁ*gﬁwm@m‘P%dF%ﬂEﬂd;nﬁF’anﬁ

2- phengl t hi 010 gnet05Y imofy 4ie ls;tocﬁatﬁn'Zwés?reWM% Rdx§ 1@ ey iSREChari n,

ahi e, Bon a0kl or sbdh it 1R e U 6l on Hebefl 98 5P 0 (359 of

2- chl ofo- met
€ 15 (0.050 mol) ethyl iodide to give 10.15 g (89%) of 4-propylsaccharin, which on
reaction with 5.32 ml (0.056 mol) chloromethyl pheny! sulfide in toluene in the
presence of tetrabutylammonium bromide afforded a 65% vield of 2-phenylthio-
methyl-4-propylsaccharin as an oil, 1.8 g (0.0052 mol) of which, on reaction with
1.25 mi (0.016 mol) sulfuryl chloride in MDC afforded 0.94 g (66%) of 2-chlorn-

20 methyl-4-propylsaccharin.

Example 29
The 0.07 g sample of material obtained in the early fractions from

the chromatographic separation described above in Example 28A was reacted with
0.05 ml sulfuryl chloride in MDC and the product recrystallized from cyclohexane-

25 ethyl acetate to give 20 mg (51%) of 2-chloromethyl-4,7-dimethyl-saccharin, |
mp 107-108°C.

—
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EoXYy- 7- [ 2- (2- met hoxyet hoxy) et hoxy] saccharin.
S 2/ A solution of 1.89 g (0 011 nol i
sul Bl trifluoride (DAST) in 20 nl MDC was added to a syspé
(0. 61%ol ) 2- hydroxymet hyl saccharin in 25 m MDC whi’ ke mai
st@on mxture at -78[err]C. The reaction mmur
r ] C for one hour, the tenperature was then allowed to s
ft tenperature and the mxture stirred for 16 hours and t
ice-water. The organic | ayer was._ggeparated and washed with
jover magnesi um sul fate and taken to dryness to give 2.2 g of

gnas recrystallized from eghﬁl ]acﬁ at 5:1518 give 1.6 g (74% of
ronet hyl saccharin, np 96-
e 28A Followmia procedbre tsinifar af thit. desagibéd) inExAmpled
| -sa ne bath was
dr opvca% ggé \?M%SH&HI?FO&R@L%QO}SOEF#ﬁ%@WQX"r# Enffég %P‘g%’f‘ut I on of
| i t Hi-Phenylietrazgle Sﬂﬁ&e&bﬂe&n anolarsquivilent @thounts aﬂdraspmm hour at

- 78[ effr ] G arppiopfiste RriakinethyldtRy-R 4 bbstitutddbaSRBrid R d an Ep aieCLnn e over al
1/2 hgur peri qd. ghgp I xture was stirred for an hour and 45 mndt es,
quenclfed i n BYety the follopang,comronnds nFABLE Rbelosawetegmenared: (Fhe r ender ed

basi c§ the admetiessofMhotalogen eeid: m&dz%ﬁeﬁbisﬂkﬁiﬁdﬁuw ggidified and

ted wi e [ ts vvere washed
with 0% sodi u t@éosulﬁl{é% el &e%%?% te&?lg BHRCE Ul fate and
t aken§t o dryhmidedbasgamlyst,preQQn&EsxummﬂV&éSWhHmmﬂb f.ed a m xture

S ) 109 lischffiyhimite @1 8 RORR BeBREE M8 Bron in e clmmlERREecr bod i n
Exanplfe 17 "X/Basel eThetrpaction selventmsed (OMF,(IHE MIC, BEK2G avetope)ims 1 eact ed

s D e .

with §. 24 venlﬂ@eggﬁﬁmrﬂéﬁed@ bio¥ l'uene in the
presefce o?gl dft etrab utly amn?umgﬁ%%y%lm?fegﬁ lﬁ%ﬂ%&lgﬁu&?‘vh romat ogr aphed
on silfi ca g8 or recrystailization are given in the column headed "mp/From". In

TABLE B, and in the other tables which follow, various heterocyclic or other
15  groups, Ry, are abbreviated as follows:.

tet. tetrazolyl
triaz. triazolyl
Mor. morpholinyl
thiadiaz, thiadiazolyl
20 imidaz. imidazolyl

benzthiaz. benzothiazolyl
benzoxaz. benzoxazolyl
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W|th MDC, 5 ml fractions bei ng collected. The first 420 m of
ractions, on evaporation, .afforded

®crc  discarded. The next 20 f
8k SiebtMas Been Repladom nant | y "tane 4, 7-di met hyl sacghari n, Whl ch as:

0
fractions afforded 0.37 g ofi.-3.. - ala S alae
2- (e t hi qmmlguHﬂﬁ -saccharin, which was reacted with sul furyl
gic in 19 g (669 of 2-chl oronethyl 4- et hyl sacchari n.
Followi ng a procedure simlar to that

;e 238B
sg --s in Exanple 28A 10 g (0.051 nol) 4-nethylsaccharin was reacted
lithiumin THF and the

ith # m (0.10 mpl) L.18 M solution of s-butyl
restl § ng sol utloﬁtreated with 4.5l (0.080 nol) eknyl iodidg to give
10. 158 (89% of 4-propyl saccharin, which on reactiof with 5.3 m (0.056
nol ) 'Ioronethyl phenyl sulfide in toluene in th presence of

2- phenylzhi o- =

b t yl anmoni um brom de afg'or ded a 65%; yield o
1.83y (0.005& mol ) of Which,

met hy 4- propyl sagchanrin as @&n oil,
ég 5 # (0.01p m)l)gulfuryl shl oﬁm-ide N l\/@aft‘p ed 0.94

react gon vvlth
» | - 4-8br opyl s-acchmrlnm
h.g g 0.0% g s@npl e of ﬂ;ater\oal é)tal ae%l n the

Exanmpge 29 s
ear| ygfractions from thec
Exanpge 28A was reacted with

produgt recrystallized from cycl ohexane-
(51% gof 2-chl oronet hyl -4, 7-di net hyl - sacchari n, np
Exanpl e 30A - 30BKQ

I,
'ngaproc%ﬁureﬁsimleﬁ;‘tot@t descrigedin Ex |l e 4 ahagve,
i nd the ?dl um

r onat ogr apl‘ﬁ"c sé&par a4 on ‘descl bedSalibve in
0.05 m sulfuryl chloride in MDC and the

ethyl acetate to give 20 ny

7-108[err] C

he 2- chl oreenet hyl@4- chl or oSacchari n

4
nmol ar equi val ent anounts

subst gtuting for
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respegtive
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IAHLEE {cont'd)

orret hyl-4-Rlerr]-Rerr]- substitut’ed saccharin and an
[R[err] noiety, t hey 4.0l | ow ng corrpounds~| n TABLE B bel ow

.~
~ -

}ﬁ§§%ﬂﬂ th@® of the hal ogen moiety Th'the - "3 _ 1|
he base used to catal yze the: reacti.om. i.e:, 1.
“ﬂ%“um salt of the L[err]R err] reactant or the
! pot assi um car bonate, triethylam ne (TEA),
opylanlne (EDI PA) or sodi um net hoxi de, are given in the
"X/ Base". The reaction solvent used (DM, THF, MDC, MEK or
ven in the colum headed "Sol.", and the nelting point (np)
sedwfor recrgstallization are given in the col ugn headed

;T LE B and in the other tables which follow varFous

or other groups, R err], are abbreviated as follows:.

trazol yl triaz. triazoly
nor phol i nyl t hi adi az. t hi adi azol yl
n1dhzo| I 3 benzt hi az. benzot hi azol y
fhxazgl yl - - 46- [err] ©
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e
o Example 31 A - 31 C
rocedure simlar to that descri bed above.in. Exampl e 17,
for the saccharin and the nethyl 2-chlofd-2-phenyl =] ol
sed therein nolar equival ent anounts of .a respective ™~ * 7.
4-Rerr]-R err]-substituted saccharin and an appropriate
S-Rerr] noiety, the foll ow ng conpounds shown in TABLE C,
|y prepared where in each instance, nis 1 and L is -S-.
, the thalliumsalt of the saccharin derivative was used,
actigns were carried out in DVF, -59- Jerr]
B < Etanpl e 82A = A
f 0.28 g (000067 nol) 2-(2.6-dichlorophenylthio-
charin in 5 nl MDC was treated with about 0.3 g (0.0017 nol)

rbenzoicaacid waih stirrigg, and,tfie m xture was_stirred for
iitﬁ sol ution.

houré an@ quenc'géd W th a@ueous -1 sodi um bi sul
— - L2 B>, |

on !g g . ;; 7 - 0 — I
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} e —
s diluted with MDC, the | ayers separated and the organic | ayer
juentially with water, saturated sodi um bi carbonate, and
ganmoni um chl oride, dried over sodium sul fat.e and ewvapor at et.t.0
f vacuo and the residue-8romal ograpined on $ilica gél witR-£0;1
ether. There was thus obtained 0.1 g (10% - of e ot
hl or ophenyl sul f onyl net hyl )saccharin, np 201.0-203.0[err]C

B . Foll owi ng a procedure simlar to that described
32A, 0.75 g (0.0023 nol)

1 di nyl sul finyl-nmethyl)saccharin was oxidized wwth 0.4 g (0.0023
chl or operbenzoic acid in 50 M MDC and the product recrystalized
acetonitrile:ethanol to give 2-(2-pyrimdinylsulfonyl

charin, np 225-227[err]C.

AE% To a solution of 0.345 g (0.001 nol)

: apfep- 13}3, 4-thig- diazo[g2-ylthong hy)sacchargn and 0.46 nl (0.003

amine in 2 M DW was added 0.37 g (0.002 nol)

4- (. or oet hyl ) nor phol i ne hydrochl oride. The reaction m xture was
stirred@at anbi ept tempsrature fgr about &4 hours, qugncined by pouring

i nto waker and qgtéactqg W th etgyl acetagp. The orgqﬂic | ayer was washed
with wder, en~mﬁ@h br{ne éhd t-al ken to gryness to gkve a yellow oil which
was taksin igto I rof@ma chRormat ogr aghed on sili¢a gel, eluting with
ethyl gigcat & Ther wasgthuédobt%i ned 0.2 g (49%

2- (5- 2-@4- nor phol i nyl ) - - -

et hyl t ¥8o- 1, 3, 4-t hi adi azol - 2-yl t hi onet hyl ) saccharin, np 129-131C

Exanpl ¢§33B Following a procedure simlar to that described
in Exar@l e 33A above 172 g (0. 005 nol)

2-(5- capto-1,3,4-thi diazol-%bylthione hyl ) - saccQgrin was reacted with

1.44 g 0. nolY 2-di @t hyl am et hyl chforide hydrgghloride in 10 m DWW
in the res@nce®f 1.7Rg (0.017%=2nol) tri&hylanine tj give 1.2 g (58% of
2-5-[2-<&N -di met hyl am no) et hyl t hi o] -1, 3, 4-t hi di azol -

2 yIth@ﬁnethyI)saccharin np 90.5-91.5C (fromethyl acetate).
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Foll owi ng a procedure simlar to that
in Exanple 33A, 0.69 g (0.002 nol) ..
3, 4-t hi adi azol - 2- y+Bht-o- met hyl ) sacchati n was I eact ed’ wi't
1) 1- (2 chl oroethyl)-piperidine hydrochloride in 4 ‘DI\/I-'—“_
of 0.4 g triethylamne to give 0.55 g (60% of
ridinyl)ethylthio]-1.3.4-thiadiazol-2-ylthionethy-
) 100.0 I01 OC (fromethyl acetate).
Foll owi ng a procedure simlar to that described
A, 2-(5-nercapl o-1, 3, 4-thi adi azol - 2-yl thi onet hyl ) -saccharin is
-chl oroet hyl di et hyl am ne hydrochloride in DMF in the presence
mae to give
mr%)ethylghlo ] 83, 4-t hi &8i azol -2-R thi onet hyl )- saccharin

rom cycl ohexane: et hyl acetate).
Fol |l ow ng a procedure Si m' | ar to that described

1. g (0005 m)l)
, 3, @thl adigazol - 2yl t hi onet yI )sacch@rl n was reacted with
1) (2- chI":Oroeth )plperl rne hydroghloride in 10 mMl DWVF in

L£m trigthylaffne to gie 1.08 g2(47% of 2-(5-[2-(1-
0f3 2-t hi @xo- 1. 334-t hi adi @&ol i n- 3-y&net hyl ) saccharin, np
- , in which "t he 1, 3, 4- t hi adi azol - 2- yIthlonethyI group
rearrangenent during the reaction.

2.
|

Exanpl To a solution of 0.44 g (0.0013 nol)
2-[1-( droxyethyl)- 1Htetrazol -5-ylthionmethyl]saccharin in 10 m
aceto s added ghrom cpacid pEgpar ed fremdilute,sulfuric acid and

hrongte & hydrafe (Jongs' reagemd) whil e i ntaining the reaction
O[é‘ﬁl’]Cq,lntll Qper5|§ent oramye- brown2col or remained in the
The m xture was stirred for 1 hour at O[err]C, then at ambient

t enrper a¥@ire for about 6 hours, diluted with water and extracted with ethyl
he conbi ned organic extracts were washed with water, then with
ed and evaporated to dryness, and the resi due chronmat ographed on
. el@ting wWth 5 5% ngthangl - MXC, give 0.29 g (63% of

2-[ 1- ( 28 ar boxgmet r3-1I—I§Jté"1}raz%r’l SEItth)rret I']Sdcchggin, np

173- 175 rr]C Z m )
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A Exanpl e 35 A sol ution of |
522-[I-(3-aninophenyl);% -tetrazol -5-yl - thionmethyl]saccharin
$026 nol ) succinic anhydride in 50 m di oxane was stiyred.at..
gt ure for two hours, heated under reflux fpr six hours, -~
ent tenperature for two days, then heated--to-refliux.’agai.n.:.
smal | ampunts of succinic anhydri de added over a period of a
TLC anal ysis indicated the absence of starting material in
xture. The reaction was cool ed, poured into dilute

cid and ice water, and the solid which separated was

ed and recrystallized from50: 50 ethanol: acetonitrile to

9% of 22[1-(3-sugcinoyl anihophenly ) - 1H

%' t hi onet hyl ] saccharin, np 197-199[err]C

1- phenyl - 1Rt et razol 5-yl t hi oget hyl )gsaccharin (1 g, 0.0024 nol)

was r over 3 qugulas of ﬁpney nicﬁ?l ( thed with THF prior to use)

i F under 507psi Zhydreggen pressure. n redgctican s conplete (in
about 5 s) the redetiof,mi x@uredas B ltere® the Tilt&, pad washed
wth T d the filt_ate&vapﬁrat tog’drynesg to gifde aHale yellow,

cl oudy i ch was taken 1 nto hot “ethahol and™filtered. cooling, the
product #epar ated and was collected to give 0.4 g (43% of

5-am no (1- phenyl - 1Htetrazol -5-ylthionmethyl)saccharin as yell ow

. Exanpl e 37 A
suspenst@n of 854 g 51@nino-2-gg-phenyl- Htetrazol - 5-yl -
thi omet i@l )xsaccRarin i 25 M agetonitri was greate with 0.08 g (0.001
nol ) ac@Byld chl@ride, @he mi xt@e was he@ted under refEux for 30 ninutes,
treated th an additional drop of acetyl chloride and refluxing continued

for her 30 monutes. Evaporation of the mxture to dryness afforded a
whi te fgam which was chronat ographed on silica gel with 95:5 MXC: et hyl
acetate®o give 200 nmg (43% of
5-acety§=nﬁno-2;0§-phqpyl-§H—tq§raze§-5-xlehioqgtﬁyl)-sacc rin. Exanple 38
A sol ut ffongof 53¢%(0. 625 n@l) & thé sodhud sal® @f 1-;5hen$-

5-nmercaj aoﬁetrazafe in 50 ®ml nethyl g hyl keFone wag added depHpwi se with
stirring#o a warm sol ution of 3-chloro-1-iodopropane in 300 mM MEK The

nixtureé@as stirred at 40[err]C for six hours, allowed to stand at anbient

t enper afure for about two days and the reaction mixture taken to dryness in

vacuo. gFhegresitdi® was* di s€ol ved i nOVDC,~tRe sotuf?i on Mash&®& with water and
t he agugdus washi ngs back-extracted
4 <
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#®&. The conbi ned organic extracts were dried and taken to
ve a yellow oil which was sghromat ographed on silica gel
MDC. There was thus obtaired 3.6 g (57% of: -~ . =1

the same material was obtained as a white crystalline solid,”
The product (3.5 g, 0.014 nol) was dissolved in
#1.7 g (0.014 nol) of the sodiumsalt of thiophenol was added,
“warmed at 40[err]C for three hours, poured into potassium
solution and the m xture extracted with MDC. The conbi ned

%;:ctos on dryisng andgevaporation to drypess, afforded a pale

icH was chr®mat ogr@phed on Silica gePwith MDC to give 3.85 g
henyl - 5[ 3- (phenyl thio)proyl - thio]-1Htetrazole. (In another
me material waszpbtained as white crystal snp 57-59[err] C.)
of 3.8 g (0.012%ml) of the product in 100 ml carbon
igle wgs treated @th,’l’ 5 g (0.812 nol) N-chlorosuccinimde, the
wed®t o gand atl, antiient enpgrat yLe for one hour, then filtered
rat& evgporate@ to dryngs tg gi 4.3 g of
3- chl or & 3- ( ph&nyt tRi 0) @ proByl t @ o] - 1Ht et razol e.
t (0.012 nol) and 4.58 g (0.12 nol) of the thalliumsalt of
% dissolved in 75 nm DI\/F was heated at 50[err]C for three hours,
I 0 stand at anbient tenperature for two hours, filtered and the
#@hd washed with DMF. The conbined filtrate was poured into water,
r e ext%act ed wiih éand t he 2onbi ned @rgani c extracts were

[

i

t R brighe and c centr ed to dr ness to g ve a pale yellow oil
@hrorratograph on siTica gel W|th MDC To give 2.45 g (41% of
yIth| 0- 3- (1- phenyl - 1Htetrazol -5-ylthio)prnpy]saccharin.

uct (1 g, 0.002 nol) was dissolved in MDC and oxidized with 0.34 ¢
) 'n1|) 3-chl oroperbenzoic acid according to the procedure described in
Exanpl € 32@ above. There was thus obtained 0.8 g (76% of 2-[1-phenyl -
sul finy®-34(1 eny-.-slH-t tgazotix 5-y prn ] s&cchari n

The prd ucg (1%; g,....O 0(5% I)tmvvas éate % @ ﬁt hyl ene gl ycol
di met hyj ‘Je{‘:her at 1‘2’0[err] for 45 Finutes a the m>§'fure cool ed and

poured_
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BThe solid which separated was col |l ected, dried and dissolved in
sol ution chronatographed 9n silica gel in MXC There was thus
g of ~a s s 2"

1- phenyl - 1H-tetrazol - 5-yl t hi 0) - 1- propenyl]saccharlnp -

§1-193[err] C. Exanple 39"
jubstituted saccharins of formula Il useful as internediates for

tion of the compounds of fornula | can be prepared as foll ows.
3-trifluoronethyl benzoic acid with thionyl chloride affords

met hyl benzoyl chloride, which, on reaction wth diethyl am ne,

i fluoronethyl -N, N-di et hyl benzam de. Foll owi ng a procedure

th& descE bed in Exanpl e 22A, reaction of the latter with

iumand reaction of the resulting lithiumsalt with sul fur

| owed Hy sodi um hydroxyl am nesul fonate affords

LRY

nethyk)Z anlnosulfonyl NN- di et hyl - benzam de, which, on heating
in gl ack acetlcza0|d @ffords 7- tifluoronethyl saccharin.
Simlarg @n of$ 4&%cycl ohexyl benzoic acid with thionyl chloride
afford I yl b §§yl chl oride, which, on reaction with diethyl-
am ne, ds t4- yclgh NN-dlethbeenzanlde Fol | om ng a procedure

O hat descrlbe |n Exanpl e 22A, reaction of the latter with
ithiumand reaction of the resulting lithiumsalt with sul fur
ol l owed by sodi um hydr oxyl am nesul f onat e af fords

4-cycl xyl - 2-am no-sul fonyl - N, N-di et hyl - benzam de, which, on heating in

gl aci al @ac t|c cid, affords 6-cycl ohexyl saccharin. React i on
of 6-angho accégrln h met hanesul fonyl chloride or
trifluofomdt hyPsul fonfd chloride in MDC in the presence of pyridine

affords? respectively, 6-nethyl sul fonyl am nosaccharin or
6-trifl&oronethylsul fonyl- am npsaccharin. Di azoti zati on of
6- anlno».ccharln with nitrous acid in an acid nmedi um and deconposition of
the resfll ting di azonium salt in the presence of cupric cyanide or cupric
chlori dg afld su]&ﬂr deX§de or cupric chloride and an
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gpalt of nethyl nercaptan or trifluoronethyl nmercaptan affords,
% 6- cyanosaccharin. 6- chl orosul fonyl sacchari n,

charin or 6- tlfluoronethylthlnosaccharln *REaCtIOh of the:-
saccharin situ with anmonia or nethanesulfonylanlde af f or ds,
‘6- am nosul fonyl - saccharin and
onylaninosulfonyl-sacchar%g.Ckidation of 6-nethyl -

and 6-tri-fluoromethylthi0Saccharin with two nol ar

f 3-chl oroperbenzoic acid affords 6-nethyl sul fonyl saccharin

$5r onet hyl - sul f onyl sdixetuples B]Ar38Qect i vel y. - 65-
of 6cyanos%ﬁg@ﬁzg Cpg%ébe&ﬁ@ infifdr ¥ chA dRSLYBE oS UM

ords sacchari n- I C avl React ] on of 6-cyanosaccharin

\epxainply Wi substituting @meuse aow and the methy} ZrchloroiZphenylr et hanol
0@ &eﬁiemsbd thetem molaP Sfufvaint ﬂn&m@adflaqxspkaive,a bidle ON reduction
d f or.d
F e Rfblfie SleliBbig an sppropiitd HLERARITR) ﬁg&iﬁﬂ%‘r (2:1)
't’oﬂ&vm%a@ﬁﬁiuhds éhok-aaqnqwmrmds YWerk GintllaHg pespardi Ir:fhere in each  Which,
e amnatl.o aémq an 0 m C o dr.i e,
ani IRTHEE-R/ géleﬂﬁ‘n‘F' " In eachCase, 2t Y %g H of each of the

t utdedvaﬁewaansadsamhh@ramnedvm dabried out in DMR or onet hyl phenyl
the presence of potassiumt-butoxide and tetra-

DDOTOTOO T QD

butyl a i um brom de, and reaction of the resulting 2-phenylthionethyl -
saccha with sulfuryl chloride in MDC affords the R err]-2-unsubstituted
saccha of formula | listed in TABLE D where, in each instance, mand n
are 0, Rlerr] is d and Rerr] and R err] are both hydrogen.
TABLE Exanpl e Rerr]-
39A 7-CF[err]

£y
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39C

6- cyclohexyl
y 39D
Been Replaced 39E - -3 -7 6-ON.
i e TR | L geeter
-”mwmmm§ IR -
391 6-LCF[err] S err]

59 39K
7T 39L 6- CHC

6-NH err] CH err]

: Exanpl e 40 Fol |l ow ng a
d m Ijér testhat desribed in Exanpl e 4 above, substi tgti ng for
omet’hyl - 4-chl orosaccharin and the sodi um 1-phenyl tetrazol e salt
n nol ar equi val ent anobunts of a respective appropriate

hyl - Rl err]-saccharin described in TABLE D above and an

ap-l L[egr] Rieerr] noiety, the follow ng conpounds |isted in TABLE E,
wher:# | eacha [ nstanc§ unl ess noted otherw se, is hydrogen, are
pr epal & TABLE E © Exanple
n R[enr] v 5 = Rerr] & 40A
1 1-Clerr]Herr]-5-tet. 7- CF3 @0B
1 1-CJerr]Herr]-2-(1,3,4-triaz.) 6- cycl ohexyl
40C 1 S 1- (4- Mor. CH2CH2) - 5-tet . 6-CH err] SO err] NH
40D 3- (pyr| dyl)-5-tet.
- 0 -
&
thlgxoltetug 6-EN RU0F = 0 i -
“tet” 6-M[err]Sq &rr] 40G 3 1
S -5-tet. 6-CH err] SO err] NHSJO err]
40H 1 S 5-Me-2-(1, 3,4-thiadiaz.) 6-CH err] SO err]
— fﬁ — :;; I lﬁ — - -3
;M Q S o o o O ﬁ m ‘}3 O w
& Z = = a 3
i [+] \
- § - 0 v v e v a4 on g
34
o
: A
g = = F= m T f - o= o= FE
Q. Q
2 S
? 5
g ~
i 3
4 é ot i3 :‘3 &
2 @ -l &L X &
g % T 5 23, 03 3
vy LI n : o ¥
4 3g% T Ldom 397 59T LT
- O O N 4 & L D
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1 S 1-Me-2-(1,3,4-triaz.) 6- CF[err]Sqerr]
1 S 4-Cerr]Herr]-2-(1,3,5-thiadiaz.) -: 6-HOC:
1 S 5-HS-2-(1, 3, 4-thiadiaz.) 2 6HOCCH[err]
0 1 4-Clerr]H err]-5-thioxo-1-tet. T 6-0OHC
1 S 5-CHerr]-2-(1,3,4-thiadiaz.) -
CH err] 40N 1 S 1-Cerr]JHerr]-5-tet

gerr] I n conpound 40N, (#0-R3 is isopropyl. This is prepared by
of N, N-di et hyl carbanyl chloride with the lithiumsalt of

- met hoxy- i sopropyl benz zﬂ@%l on of the resulting (79%
hyl - 2-i sopropyl - 4- net hoxybenzam de with s- butyl l'ithiumfollowed by
BmReR 02K

oxi de and 000067 unl) Zfhb-dichioaephepythiere resul ti ng
, N@ﬁ%&&h&n@i&m%ﬂ mmdﬂwﬁw&emmhwt@sn qomvaobenzam de in

atetic acid eac of the sul tin di yl ammoni um sal t
op3-eHFre ﬁ%‘id Pfrﬁ’gmH Em'BLP‘E?%F%I‘fg fx ?r}sul fide;
gﬁh&i}e ahégu&ﬁcm wiftBaquedusp % ywbdituindisat{ity soluttbni Skherregmjton 6- met hoxy

" %}1 328 it B DI B 180 bRl AR B o A B (PO )

-1'Sopropy oxysa um salt of
pt‘nﬁem()mumed sodium bicarlgate, and saturated ammonium

ulfate and ev t qﬁr@%}‘t‘m% dile inhibition
! -| nhléf)‘”m e‘apomed %ﬁﬁ%as een described for
evestélﬂﬂbF JW&MH;:

d‘e‘hS’]é’&%e ?rﬁg"aéorrpet itive
Or{ﬁns &Q%edm pehemfba u’-'w : &v5)]. The

ds of S i nventi on, however ‘ do not form trul’y
bl P iS5H @F‘B%E (ce,‘orrpl exes but are consurred by the enzyne to some
Thus, instead of neasBxamggde32K[err], a Ki* is cal cul ated which

ned as t he r%h I-ocm Q@faﬁ-l&éﬂ%ﬁﬁ@nb& ﬂeE{aﬂ{p?eﬁAreaCt I vation

enzyne to the rate ‘O?SI nact | va
0.75 g {0.0023 mol) =-2-pyrimidinylsulfinyl-methyl)saccharin was oxidized with

0.4 g "0.0023 mol) of 2-chloroperbenzoic acid in 50 ml MDC and the product
recryszalfized from =25 acetonitrilecethanol 1o give 2-(2-pyrimidinylsulfonyl-
meths™saccharin, mx 225-227°C.
Example 33A ..
+ To a ssilution of 0.345 g (0.001 mol) 2-(5-mercapto-1.3,4-thia-
diazol-2-¥lthiomethyCsaccharin and 0.46 mi (0.003 mol) tricthylamine in 2 ml
DMF =as added 037 z (0.002 mol) 4-(2-chloroethyl)morpholine hydrochloride.
The rexetion mixture ws stirred at ambient temperature for about 24 hours,
quencined by pouring Gmio water and extracted with ethyl acetate. The organic layer
was wasied with watex, then with brine and taken to dryness to give a yellow oil
which w=s taken inter Shloroform and chromatographed on silica gel, eluting with
cthyl ac=eate. There w=s thus obtained 0.225 g (49%) of 2-{5-2-(4-morpholinyl)-
ethylthir-1.3 Athiadia=rd-2-yithiomethyl)saccharin, mp 129-131°C.
Example 338
Followiing a procedure similar to that described in Example 33A
@ above. 172 g (0.005 mmol) 2-(5-mercaplo-1,3,4-thiadiazol-2-ylthiomethy1)-
Al saccharinm was reacted with 1.44 g (0.01 mol) 2-dimethylaminoethyl chloride
hydrociiiexide in 10 mi DMF in the prcsence of 1.72 g (O. 017 mol) tnel.hylamme to
give 1. = (58%) of I=*

s CRC SO o A

o "':‘1.:5'

e

o

2:yithicrmeehyl)saccharss, mp 90.5-91.5°C (from ethyl acetate).

A
R
B
¥
!
501
¥
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t hes . The values of k[err] and k[err] are neasured and K[err]* is

t herjsB:cul at ed. The rate of inactivation, Klerr], of
enzymell c activity was deterni ned for the conpounds tested by neasuti.ng
thezbf?gne activity of an aliquot of the respective enzyne as a function
of tirgk after addition of the test conpound. By plotting thel og of " the
enzynelactivity against time, an obggerved rate of I nactivation, k[err],

i s obt% ned which can be represented as k[err] = In2/tf[err] wher e t[err]
is the@time required for the epgzuppiactsyity to drop by 50% The rate of
inacti @ation is then equal to k[err] =

k[err]§ where [1] ﬁu&bﬁ ‘igﬁi%ﬁﬁré%’&dnﬁﬂto%aw&&nm&bé ilng conpound.

The re@ctivati on, const ant s simla e and t he
i nhi bi @i on COREPIET3A ﬁ@rsf& %@Olb RelR- %le’r{a‘léédfc'l ‘i' H]Z-y?&l
Kierr] § = Kimetjshéohsy was reacted with 074 g(0004tﬁﬂlbel “BeHiemetbil)-pipagddint or Klerr]

TaBLE § o inspBitee %@fﬁ&ﬁ* laéﬁfﬁ A %#l&la%ﬁ%%%?é‘%ﬁ%gii 2bove |

- 68- o1 e TABLE F

El ast ade saccharin, mp 1000-&)110 Ctg’rom ethyl acetate). 10[err]x k[err]

Kl err] % 1O[err]xk[efxﬂ}nplﬂ-33ﬂ Klerr]* Exanple (Merr]
sec[erigl) ( E¥Mowing a procedure similar {o%tﬁrdégcnﬁéﬁh%xﬁﬂn})le 33A, (nM

1 0. 63 102 917
| 2-(5-mercapto-1,3,4-thiadiazol-2-ylthiomethyl)-saccharin is reacted wnh

8 10 2-chlorocthyldiethylamine hydrochloride in DMF in the presence of triethylamine
‘ to give 2-(5-2-(diethylamino)ethylthio-11.3.4-thindiazol-2-yithiomethyf)-
sacchadin, mp 93.0-94.5°C (from cyclohexane:ethyl acetate).
Example 33E
Following a procedure similar to that described in Example 33A,
$ 15 1.72 g (0.005 mol) 2-(5-mercapto-1,3,4-thiadiazol-2-ylthiomethyl)saccharin was
; reacted with 1.84 g (0.01 mol) 1-(2-chioroethyl)piperidine hydrochloride in 10 mi
DMF in the presence of 2.4 ml triethylamine to give 1.08 g (47%) of 2-(5-[2-(1-
piperidinyl}ethylthio]-2-thioxo-1.3 4-thiadiazolin-3-yimethyl)saccharin,
mp 89.0-92.0°C, in which the 1,3,4-thiadiazol-2-ylthiomethyl group underwent
20 rcarrangement during the reaction.
Example 34
To a solution of 0.44 g (0.0013 mol) 2-{1-(2-hydroxyethyl)-
IH-tetrazol-5-ylthiomethyl]saccharin in 10 ml acetone was added chromic acid
prepared from dilute sulfuric acid and sodium dichromate dihydrate (Jones'
425 reagent) while maintaining the reaction mixture at 0°C until a persistent orange-
| brown color remained fn the solution. The mixture was stirred for 1 hour at 0°C,
then at ambient temperature for about 6 hours, diluted with water and extracted
with ethyl acetate. The combined organic extracts were washed with water, then
, with brine, dried and evaporated to dryness, and the residue chromatographed on
30 silica gel, cluting with 5-15% melhanoI-MDC to give 0.29 g (63%) of
={1= = Se s inmp 173-175°C.

—_—

heet Has Been Replaced

M



A solution <2)f igg (0.0022 ’6‘6% 21[33§-a%115nophenyl)-lI—E—Fegaz%l-%-yi— 270 18
thiondetiyl]saccharin and 0.26 g (0.0026 @hob)Isuccinic anhydrid€ #0501l dioxane
was stirred gf’%nbient temperature forgtgrogxg@'s,zgéted under ff%‘x fof sit 0.4
hou?s sthred at ambient temperatire3fop oo days, then heated 40 flux again and 91 22F
additional 3sgnaﬁ aflhts of succinic a.n.gy?ﬁrﬁe added over a period Of 2 26 hours 25
until TLC 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 50:50
ethanol: acetonitrile to give 0.5 g (39%) of 2-[1-{3-succinoylaminophenyl)-1H-
tetrazol-5-ylthiomethyllsaccharin, mp 197-199°C.
Example 36
5-Nitro-2-(1-phenyl-1H-tetrazol-5-ylthiomethyl)-saccharin
(1 g, 0.0024 mol) was reduced over 3 spatulas of Raney nickel (washed with THF
prior to use) in 150 ml THF under 50 psi hydrogen pressure. When reduction s
complete (in about 5 hours) the reaction mixture was filtered, the filter pad washed
with THF, and the filtrate evaporated to dryness to give a pale yellow, cloudy oil
which was taken into hot ethanol and filtered. On cooling, the product separated
and was collected to give 0.4 g (43%) of S-amino-2-(1-phenyl-

1H-tetrazol-S-yithiomethyl)saccharin as yellow crystals.
Example 37
A suspension of 0.4 g 5-amino-2-(1-phenyl-1H-tetrazol-5-yl-
thiomethyl)saccharin in 25 ml acetonitrile was treated with 0.08 g (0.001 mol)
acetyl chloride, the mixture was heated under reflux for 30 minutes, treated with an
additional drop of acetyl chloride and refluxing continued for another 30 minutes.
Evaporation of the mixture to dryness afforded a white foam which was
chromatographed on silica gel with 95:5 MDC:ethyl acetate to give 200 mg (43%)
of S-acetylamino-2-(1-phenyl-1H-tetrazol-5-ylthiomethyl)-saccharin,
Example 38
A solution of 5 g (0.025 mol) of the sodium salt of 1-phenyl- ~

S-mercaptotetrazole in 50 ml methylethylketone was added dropwise with stirring
to a warm solution of 3-chloro-1-iodopropane in 300 ml 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 to dryness in vacuo The residue was dissolved
5 in MDC, the solution washed with water and the aqueous washings back-extracted

23 4.9 45 2.9 51 3
4 0.5 5.8 Co2640 . .~.020
1 44 6 6.0 3 . "ai25
6 5.5 15 3.7 3~ 300 7

5 15 8 1.0 81

2 523 9 2.5, 32 10 7.0

1 7.0 357 11 4.6 12

0 82 1.1 1000 13

0.% 285 Example3% 423 14 0.6
Dot

69

1 N

8
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2
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B ' d) El ast ase
10[err]x k[err] .Klerr]*s . .
] Klerr]* Exanple™> = . "3 "3 1170

50 4.4 27 .. arn wmn .57
50.7 2.5 29 1.1

10, 500 30C 2.5
0.8 635  30E 7.3
>>85, 000 30G 9.3

with MDC. The cotntined ot8dnic extracts were dried andtakn to dryness to3g6ﬁ/|50 30J

a y&i(lpgv oxé&&uléh was chromatogmphecbonzglsca gel, eluting with (B\ZDEB (}'hﬁre
wadfhis obtdinéd 3.6 g (57%) of 1-

Lplmmm&hlmmpﬂlhm)lﬂmm
1 pgii Xellg%poxg 0@1 another run, the same %é:%'xal was obtamed%g "eghatg?’OT

crystallifie solidDiip 33-34°C.) 80 30X

143 3 7 MEK30AB
product (3.5 g, 0.014 %oli gvas dissolved in 13912111 EK30

1.7 gig 084 mol) of the sodium salt of thiophenol was added, the mixture warmed
at 40°C for three hours, poured into potassium bicarbonate solution and the
mixture extracted 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 1-phenyl-5-{3-(phenylthio}propyl-
thip]-1H-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 carbon
tetrachloride was treated with 1.5 g (0.012 mol) N-chlorosuccinimide, the mixture
allowed to stand at ambient temperature for one hour, then filtered and the filtrate

evaporated to dryness to give 4.3 g of 1-phenyl-5-[3-chloro-3-(phenylthio)-

The product (0.012 mol) and 4.58 g (0.12 mof) of the thallium salt b
of saccharin dissolved in 75 ml DMF was heated at 50°C for three hours, allowed
to stand at ambient temperature for two hours, filtered and the filter pad washed
with DMF. The combined filtrate was poured into water, the mixture 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 to give 2.45 g (41%) of 2-[1-phenylthio-3-(1-phenyl-
1H-tetrazol-S-ylthio)propyllsaccharin.

: The product (1 g, 0.002 mol) was dissolved in MDC and oxidized
with 0.34 g (0.002 mol) 3-chloroperbenzoic acid according to the procedure
described in Example 32A above. There was thus obtained 0.8 g (76%) of

NNONRNORRERNRRRPRRPRDRED A

- ' — - - - - -

The product (1.6 g, 0.003 mol) was heated in 130 m! diethylene
glycol dimethy! ether at 120°C for 45 minutes and the mixture cooled and poured
into water. The solid which separated was collected, dried and dissolved in MDC
and the solution chromatographed on silica gel in MDC. There was thus obtained

35 17gofrrans:2=[3:(l;phcn¥LlH_zermquiﬂmmli_pmpzn¥llsacchann
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TABLE F (cont'd)

a- Chynotrypsin 10[err] x k[err]
10[err] x k[err] Klerr]*.: Exanpleg .; ...~
rr]) (nM (Merr]secf[err] 3 (NN BOQAE
2.0 30AF 4.2 -3+-12.5 ~80A6 v
1.1 60 30Al 53.8
1.8 15.5 30AK 94
100 -64- 0.7 30AM 12. 3
19 30 30AP 1.3
mp 191-193°C. 0.9 260 30AR 0.3
1.7 40  30AT 45. 3
8.9 Example 39 30AV 7.6
Otfr 2-unsubstituted sacchalins 80fd¥mula II useful as 7.5
. . 49 . 0.6, 30BA 42
intermediates for the preparation of the ggxaﬁoungbg(é%rmuia I can be prepared as;, "¢
follows. 11.7 8 30BE - 7.4

Reaction St 3-tﬁﬂg3r§%gugfﬂ>§gz%f8cc;acid with thionyl chloridg, -
affords 3-trifluoromethylbenzoyl chloride, which, on reaction with diethylamine,
affords 3-trifluoromethyl-N,N-diethylbenzamide. Following a procedure similar
to that described in Example 224, reaction of the latter with s-buty! lithium and
reaction of the resulting lithium salt with sulfur dioxide followed by sodium
hydroxylaminesulfonate affords 3-trifluoromethyl-2-aminosulfonyl-N,N-diethyl-
benzamide, which, on heating in glacial acetic acid, affords Z-trifluoromethyl
saccharin.

Similarly, reaction of 4-cyclohexylbenzoic acid with thionyl
chloride affords 4-cyclohexylbenzoy! chloride, which, on reaction with diethyl-
amine, affords 4-cyclohexyl-N,N-diethylbenzamide. Following a procedure
similar to that described in Example 22A, reaction of the latter with s-butyl lithium
and reaction of the resulting lithium salt with sulfur dioxide followed by sodium s
hydroxylaminesulfonate affords 4-cyclohexyl-2-amino-sulfonyl-N,N-diethyl-

20  benzamide, which, on heating in glacial acetic acid, affords 6-cyclohexylsaccharin.

’ Reaction of 6-aminosaccharin with methanesulfonyl chloride or

j trifluoromethylsulfonyl chiloride in MDC in the presence of pyridine affords,

respectively, &-methylsulfonylaminosaccharin or S-trifluoromethyisulfonyl-

1 aminosaccharin.

-al 25 Diazotization of 6-aminosaccharin with nitrous acid in an acid
medium and decomposition of the resulting diazonium salt in the presence of
cupric cyanide or cupric chloride and sulfur dioxide, or cupric chloride and an
alkali metal salt of methyl mercaptan or trifluoromethy! mercaptan affords,
respectively, 6-cyanosaccharin, 6-chlorosnifonylsaccharin, 6-methylthiosaccharin

30  or G-rifluoromethylthiosaccharin. Reaction of the 6-chlorosulfonytsaccharin in situ
with ammonia or methanesulfonylamide affords, respectively, 6-aminosulfonyl-
saccharin and 6-methanesnifonylaminosulfonyl—sacchann Oxidation of 6-methyl-
thiosaccharin and 6-tri-fluoromethyithiosaccharin with two molar equivalents of
3-chloroperbenzoic acid affords 6-methylsuifonylsaccharin and_6-trifluoromethyl-

35 sulfonylsaccharin, respectively, — - - ————— "
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TABLE F (cont' d)

a- Chynotrypsin - - 10[err]xk[eFr]
10[ err] xk[err] k[err]* Exartple.“
rr]) (nM (I\/[err]sec[err]) -(-hM 3EC --- .
300 32A 145 33A
12 33B 4 0 18 33C
350 34 63-0. 4 256 35
22 37 >90, 000 38

2 Hydrolysis of 6-cyanosaccharin by heating with aqueous sodium
hydroxide affords saccharin-6-carboxylic acid. Reaction of 6-cyanosaccharin by
heating with a catalytic amount of sulfuric acid in ethanol solution affords ethyl
saccharin-6-carboxylate, which, on reduction with lithium borohydride, affords
6-hydroxymethylsaccharin, Oxidation of the latter with pyridine:chromium
trioxide (2:1) complex (Collins reagent) in MDC affords 6-formylsaccharin,
which, on reductive amination with ammonia and sodium cyanoborohydride,
affords 6-aminomethylsaccharin.

, 3 Reaction of each of the 2-unsubstituted saccharins so-prepared with
o 10  chloromethyl pheny! sulfide in the presence of potassium t-butoxide and tetra-
butylammonium bromide, and reaction of the resulting 2-phenylthiomethyl-

i saccharins with sulfuryl chloride in MDC affords the R4-2-unsubstituted

saccharins of formula I listed in TABLE D where, in each instance, m and n are O,
Rj is Cl and Ry and Rz are both hydrogen.

15
TABLED

1 Example - Rq— .
39A 7-CF3 '
20 . 39B 6-cyclohexyl
39C 6-CH3SO,NH
3 39D 6-CF3SOoNH
39E 6-CN
{ 39F 6-NH,S02
125 39G 6-CH3SOsNHSO9
39H 6-CH3SO2
391 6-CF350,
: 39] 6-HOOC
39K 6-HOCHy

30 39L 6-OHC

39M 6-NH2CHy
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Exampl e 41A-L Furt her exanples
fis of formula | wherein mis 0 and Rlerr], Rerr] and.Rerri..are
fen were prepared from 2-(chloronethyl)saccharin (of, if neted;
g hyl)-saccharin) and in each exanpl e the co#responding- e
]-H except as noted and are described in TABLE G

Mp.([err]C.)
xanpl e Rlerr]-L[err] -66- From
{5-[2-(1-piperidinyl)ethylthio]- 100- 101 60

azol -2-yl}thio A 41B

t hyl ani no) et hyl ] -1, 3, 4- Exaippled) 44
%~ 2-yl }thi o Following a procedure sin@tfap tor thaydesariped-indigampis 4 41C

{5 DY | ' - irdnd the sodi

17 okt ofé-' S%ﬁ\{ﬁh??ﬁﬂé ﬁ'-@ixl?)romeﬂé(ti’%g%ﬁ)}osacchan dnd the s .mm
4, 5% i hpkmx]@qtm;oly palt used therein molar gquixalentamounts of ggespecg:ve
CHG 5 approprifle 24hforomethyl-R 4-sacéHarin desrribéalih SWHIEhDIabove and an

25 In compound 40N, (a) Rg is isopropyl. This is prepared by reaction of
N,N-diethylcarbamyl chloride with the lithium salt of 2-bromo-5-methoxy—
isopropylbenzene; reaction of the resulting (79%) N,N-diethyl-2-isopropyl-
4-methoxybenzamide with s-butyl lithium followed by sulfur dioxide and sodium
hydroxylamine suifonate; heating the resulting (56%) N,N-diethyl-2-amino-

$30  sulfonyl4-methoxy-6-isopropylbenzamide in glacial acetic acid; reaction of the

resulting (100%) diethylammonium salt of 4-isopropyl-6-methoxysaccharin with

chloromethyl phenyl sulfide; reaction of the resulting (88%) 2-phenyithiomethyl-
4-isopropyl-6-methoxy saccharin with sulfuryl chloride, and reaction of the
resulting (88%) 2-chloromethyl-4-isopropyl-6-methoxysaccharin with the sodium
sait of 1-phenyl-5-mercaptotetrazole. - S —

134-1 25 . o . s
E 41 apppprigle M‘l ﬂ?{?‘h%ﬁﬁ’gﬂ&’}&ﬂ compounds listed in TéggElE, 1where
Et OH/ R3 or eadh in$ta@ee, unless nofednotbierwisgnie thiygrogen, aietpregarsihoxy
150- 15 92
G 41 2- chl or onet hyl 4ni t rophenoi‘(é‘gﬂ‘['ﬁ‘E 148- (sl ow) 30.6
H 41l ( 5,Eamplen] or 8qui ndd i n- 8- yiBiexy 220. 5- 22258446
Et OH M3 | 4lapa 4- chl gr omeq hyd25Kdit r ophenoxy 7-CF431- 133
32 & .. EtoH Tohe 41K
4- (4- nigr ophenyl #8) phenoxy S 1-Geis-3-{h3.4-triaz) g3 6-cyclohexy
J 41Lg 2, 40d) chl or 013- (48net hyk4Mor.CHyCHy)-5-tet190*  6-CH3SG3NH
pi per nyl car bo%b) phenox;i S 3_(%11%3_1)_54% L 6-CF3SO,NH
40E 0 - A(3-pyridyl)}-5-thioxo-I-tet. 6-CN
3 15 40F 0o - 2-Me-5-thioxo-1-tet. 6-NHS05
] 40G 1 S 2-MeS5det 6-CH3SONHSO,
40H 1 S 5-Me-2-(1,3 4-thiadiaz.) 6-CH3S0,
401 1 S 1-Me-2-(1,3,4-triaz.) 6-CF3S0,
g 403 1 S  4CgHs-2135-thiadiaz.) 6-HOOC
q 20 40K 1 S  5HS-2-(134thiadiaz.) 6-HOCHz
3 40L 0 1 4-CgHs-5-thioxo-1-tet. 6-OHC
40M 1 S  5CHz-2-(134-thiadiaz.) 6-NH,CHa
i 40N 1 S 1-CgHs-5-tet 5-CH30®
:

[
n
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Notes to TABLE G A By

wth 1-(2- chloroethyl)plperldlne in di methyl- forrankde at’-room

of 2-((5-nercapto-1, 3, 4-thiadiazol-2-yl)thio- nethylisaccharln

turn by condensati on of 2- (bromomet hyl ) sacchari n~&and

azol -2,5-dithiol with sodium nmethoxide in ethanol at reflux in

(m p. 204 206.5[err]C. from 1, 2-di chl oroet hane. 38%yield). B:

ononethyl)saccharln with eth6hol as sol vent and sodi um net hoxi de

From 2- (brononet hyl ) saccharin and tetrahydrofuran as

By oxidation of the corresponding sulfide. G

on of the conpound of Exa pl e 41F. H: By di spl acenent
in the conpound oBIGHQGIIAL TESTRESUTS: 0. | : Wt h

| e as sol vent and nethyltrlazablcyclodecene as base.

hylformamd s solvent,. and..thal | i h L:
I et hyl ket gasyemeg) é}téh? "gwgmﬂoctogé@t’ﬁ&nﬁ’ §f§r g%ﬁq?%ggélebase
Qq?n;ﬁé)d %as been descrabed f?r t]fuly reversible inhibition corstaatspiseallyd 2A- BU I
€s pof conpounas 0] ein Exanpl e
n ﬁqchm{pg ‘}"eéﬂlﬂ B3y ?yaa%émgﬁ %{;@%‘4 %I‘II? err] is
vve 1979 émrobdapbunnmoz tiehjreseanint énjnbn &omwr dpystdene bralyi n (Exanpl e
C. a8nd in each
he E"(‘Sf’rﬁ’lﬁg Bﬁé‘?‘% él?er i %t%*’s g %&)4% %é%%fragre descri bed
H. Thus, mstead of mwsunng a K, aKj*is calc 1ch is defined as
j0  of the Koff/Kon, the rate of reactivation of the enzyme to the rate of inactivation of
the enzyme. The values of koff and ko are measured and Ki* is then calculated.
The rate of inactivation, kop, of enzymatic activity was determined

for the compounds tested by measuring the enzyme activity of an aliquot of the

3 respective enzyme as a function of time after addition of the test compound. By
15 plotting the log of the enzyme activity against time, an observed rate of

e inactivation, kgps, is obtained which can be represented as Kopg =102 / t1/2
where /7 is the time required for the enzyme activity to drop by 50%. The rate of

inactivation is then equal to .
B kon = Koff /[0

where [I] is the concentration of the inhibiting compound.
The reactivation constant, kg, is similarly determined and the
inhibition constant, Ki*, is then calculated as

Ki* = koff / kon

The values obtained for kopn and Kj* for specific substituted
saccharin derivatives are shown in TABLE F, the compounds being identified by
30 the example numbers above where their preparations are described.
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TABLE H

£ Yield (9% Fxanple Rlerr]-L[err] R R
k= Met hod 42A (5-cycl ohexyl am no-1, 3,4- = : M
51 t hi adi azol -2-yl)thio s 2.3 LFt-oH
(2-phenyl tetrazol -5-yl)thio 95-97 39.5
3 Et OH B 42C
f onyl -68- 148.5-150.5 40.3
C 42D 1,1, 3-trioxotetrahydro-1, 2, 5- Foam
t hi adi azol - 2-yl D 42E
- 4-pyron- 3-yl) oxy 36.5-138 48
rrl]H err] E 42F 4-[(4-neth#%azin-l-yl)-
- 60 car bonyl ] phenoxy Et 20
(6- hydroxymet hyl -4-p n-3-yl)oxy 1445145 . 38
crriHerr] A 44§| 15124~ ol i nyl -
& 5 87 10~ x kg 3, 4- t hi ¥ azol - 2-yI }t h1&> x Kon K;*
i PrOH & [e”]OEA:auﬁla 421341 eun-132, 4- di Chk Ar 0- 6- (4- nor pheli Ny
153- 1588 53 Mg o ny | )p‘n‘g#@w AR B () o
| ¥ 2-khl or 04( 4- n®6phol i nyl - 102 u®4-196 987
sul f on@ ) phenoxy 4.9 45 ECH J 242K {5§-
2- (1-pgperidinyl)ethylthigl- oi | 50%
1, 3, 4- @i adi azal - 2-yi } t hft 0.5 K 5821 26
{5-[2- @it hyl & no) et hyl2p- 1, 3, 4- 12 oil 38
thi adi &ol -2-yldthio L _42M
{5- (2- @i met hylPani no) et hyft hi o] - 6  124-125. 5« @ 25
1, 3, 4-thi adi azd - 2-yl }thi &5.5 15 i PrOH M3 7A2N 300
{5-(2- @-norphelinyl)et hylgf, 15 142-143* 71%
1, 3, 4- thhi adi azol -2-yl}thio ~ i ProH L 420
{5-[ 2- @1- pi peri&i nyl ) et hyl 10 81  149-150* @1l 523
1, 3, 4-thijgdi azgl - 2-yl }thigs. 32 EBEOH 0
10 7.0 11 7.0 157
| i1 46
3 12 0.97 82 1.1 1000
13 0.3 285 2.6 423
20 14 06 138 28 3%
) 15 3.2 6
16 2,600
17 2.9 270
18 1.0 100 0.21 620
25 19 8,500
21 950 0.5
22A 124 6.0
22B 24 90
22C 105 04
30 22D 758 13
22E 47 9
22F 20 6.5
. 22G 3.0
: 22H 25 1.2
35 23A 30 9 e
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TABLE

~ -~ -~

Yield (% Exanple Rlerr]-L[err] '3 I “
42P (4, 5-di chl oropyri dazi n- 3-yl )oxy . .T. .2.183:,186.
Et[err]O E
5-di (et hoxycar bonyl ) -1, 2, 3- 153-154 30
69-Et OAC/ CJerr]Herr] Q 42R
bonyl - 5- net hoxy- 104- 105 30 phenoxy
5 2-f 1 uoro-4- (4-norpholinyl - 165- 167 68. 7
4 noxy Et OH J 42T
- (1, 1- di oxo- 4-t hi a- TABLEEHeenpd) 29.6
nmor | sul fonyl )phenoxy Et OH T 42U
| f onyl - , 3-triazol - 163. 5- 168 yl
Q 42V 4- tm—lﬁ%mﬁul fonyI-——‘”‘—Chm"’t“msm
22 1103%Kopi azol - 1K;* 103 n Et ONK;*
4- et hoxycar bon triazol 192. 3 66
POV R T T o e (M)
(2-eth 4- pyr 02883- yl ) oxy 50 93- 83
X 42Y 5- g4 hoxycar bonyl - ].752 3-triazol 150. 5-151.5 23
1-yl Et OAc Q 427
4- et hoxig ar bony28 5-phenyl -1, 2, 3.7 177. 85179 37
triazol 38yl Et: Q 42AA
4- pheny} é‘yet hoxa/car bonyl -1, 2, 3- %%\ 119 56
triazolg8l-yl I850Ac/ Jerr]Herr] Q 42AB
2, 6-di fguor o- 4-30& nor phol i nyl - 2.5 18%- 187 40
sul f ony#) pheno Et J 42AC
4, 6- di f%uor o- ZX%bP nmor phol i nyl - 08 176- 178 38.6
sul f onyd) phenox30E 73 Et @RI7 J
g 15 30F >>85,000
30G 93 77
30H 32
301 045 650 .
301 : 14.0 10
20 30L 6.5 7.6
30M 1.0 10
30N 0.25 220
30-0 0.03 2,000
: 30Q 138 70.4
1 25 30R 2.3 36
308 181 404
30T 1.1 145
30U 5.6 13.6
30V 24 15
30 30W 1.5 80
30X 0.55 143
30Z 70 0.5
30AB 28 23
30AC 0.18 246 -
35 30AD 10 11.6
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¥5- di fl uor o- 2- (4- nor phol i nyl - 140.5-142.5 58.6
. noxy Et OH J

TABLE H S T
) Yield (% Exanple Rlerr]-L[err] e e
Met hod 42AE ( 3- phenyl coumari n-7-yl ) oxy
63
Herr] E 42AF (4- pherd* coumari n- 7-yl ) oxy
53 MeCN
4-fl uoro-2- (4- nor phol i nyl - 169-171 27. 4
enoxy Iéﬁiégkﬁgﬁﬂ J 42AH
yor 0- 4- (4- nor phol i nyl - = 44
phenoxy Et OH J 42A
r phol i nyl ) et hyl am no- Elastagel 02M 10___ a-Chymotrypsin
a8 phenoxy F .4 .
pent af ophenoxy 103 x kon KgbH- 02° 1 gé‘k}n Kj*
Clerr] Eerr] F 42AK ;af-1 cepllyd- di chl - 3-[2- (4- mor gl deprt} ) - (aM)
Foant E@ﬁmb Qﬁr%&?garbonyli Eenoxy
308Ephenyl - 1, 3, 4- 6%&di azol -2-y£§’- 132-134.5 60
OAF 42 2. 6H AL 42AM
-l,figltriazol-l-yl 182.5-183.5 21
G0ALD AN 4- pheny! - 5- (2388 hy| phenyl -
Do 30AH sul fomyl )-1,2,88triazol - 1-yl Et OAC

- -nethylphenylgygfonyl)-S- 179-181.5 40

F 7.3 azol - 1-y1 £t oA Q 42AP
(6- chl Gffo- 4- t30A0| uor onet hyl - 1.8 151%9- 170 29
30AK 94 03
; 30AL 100 07
R15  30AM 123 45
30AN 19 30
30AP 13 51
30AQ 0.9 260 .
30AR 03 153
820 30as 17 40
30AT 453 3
30AU 89 175
30AV 76 15
30AW 30 1
415 30ax 75 16
g 30AY 49 0.6
. 30BA @ 08
3 30BB >500
30BC 58 80
30 30BD 11.7 8
30BE 74 250
30BF 0.02 40,000
30BG 1.7 50
30BH >10,000
I | [1]]




sul fonyl ] phenoxy

8- [ 2- (4- nor phol i nyl ) et hoxyl -

od 42AT

[ 3- (benzot hi azol

-6-yl)oxy

» Yield (%9 Exanple
3-{2-[ (di net hyl am no) et hyl ] net hyl -
am nosul f onyl } phenoxy '
-2-yl)coumarin- 7=

/| ) oxy Et OH X 42AQ 3
yunari n-7-yl ) oxy 178-179.5 18 .
E E 42AR 3-[ (4- net hyl pi perazin-1-yl)- -: S 2

- Et] err]O 3 "’ E-
103-105% 7 F5 coEeie
Et[err]O F
TABLE
71-

Rlerr]-L[err]

115-118*
Et[err]O F
9- 240 30
MeCN E 42AV

Elastase 90-110

¥

4-pheny|sulfo%Q-J”Z,S-tr|aéEp-

11 o i
i

ocq598£¥%thio (nif | -1 gep
uor o4- (4- nnfgﬁollnyl q%ﬁQ 151 83.}
: phed}ft hi o 308 oH J 42AZ
4-eth | f ongh- 5 i sopropyl - 06 145137- 139 20
1, 2, 3- azmé 3 lr:,;OAc/C[err]H[err] Q 42BA
47 s0 38t hyl sul fonyl - 36 450- 152 6-11 1
, 2, 3- Zi n-33Byl 4.0 Et@c/Cerr]Herr] Q 42BB
2-fluo r phol i nyl - 98- 201 42.5
sul fon pheﬁgﬁsulflnyl 02 35& BB
34 04 256
35 3.6 22
37 >90,000
: 38 43 2
i
Has Been Replaced
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t, - f1 uor o- 4- (4- nor phol i nyl -
whenyl sul f onyl

W nocar bonyl ) -1, 2, 3-

v/ |

boxy-1, 2, 3-triazin-1-yl
um sal t)
boxy-1, 2, 3-triazin-1-yl
pholinyl)-1, 2, 5-

$o! - 3-yl ] oxy
fesul f onyl phenox

Examples@iA-L :
Ui Cot hosfsthes sxumeies of fomppads of Tormila | whefp myis Oand
$0 R Rjand Rgare each hydrogen were prep@@ fremr2-(coermdthylisacchariBl

{or, if noted, 2-(bromomethyl)-sac1;fﬁ‘§r|hl':) 24d in each example the corresponding
r I5C. R1-LavHesixegept 94 noted and are described in EABGE @

ed)

2.

Et OH
261- 262
MeCN
211- 215
THF

132- 134

219-221
BC 4ZBD~
"68 ; -
Q “42BE *°° -
15
Q 42BF
BF 42BG
50

4ZBH

Rlerr]-L[err]

87.

5 -

MeCN

1-yl

70

g R e e e
4- (1. 1-di net hyl ) et hyl - 5-di net hyl - 207- 209 7
fonyl-1,2,3-triazol-1-yl Et OAc/ qqrp](btgr r ¥iefac43 BL
’ glli‘?hm}iiosﬂui %‘f Onlel']g%l(ﬂl- }- Etuag}\fggr%‘ﬂ_ Q%‘L"
hyl si I&yllAal ﬁl gr{ﬁ-r[ﬂ-mrz]-pipend:nyl)ethylthza}«t I 100811)%46_ 1460

S ferr iy o 2 ,fH[ 'efr] 19901181 DY 0l-2-y1}thio EtOAc &
4 {5-[2-(d1ethylam1no)ethyl]—l,3,4~ 93-94.5 44
thiadiazol-2-y1}thio CgH12/EtOAc B
41C {5-[2-(4-morpholinyl)ethylamino]- 159-161 57
15 1,3,4-thiadiazol-2-yl }thio EtOCAc B
41D 4,5-dicyanoimidazol-1-yl 143-146 50
CHCl3 D
41E trifluoromethylsulfonyl 134-137 25
E
20 41F 2-formyl-4-nitrophenoxy 168-171
EtOH/MeCN orJ
41G 2-hydroxymethyl-4-nitrophenoxy 150-152 2
G
41H 2-chloromethyl-4-nitrophenoxy 148-(slow) 30.6
25 H
411 {5,7-dichioroguinolin-8-yl)oxy 220.5-222.5 46
EtOHMeCN 1
41] 4-chioromethyl-2-nitrophenoxy 131-133 32
EtOH J
30 41K 4-(4-nitrophenylazo)phenoxy 217-219 63
J
41L 2,4-dichloro-3-{4-methyl-1- >190% 32
piperazinylcarbonyl)phenoxy Et2O L
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4, 6-trichorophenoxy 140- 142 28
BO 42BP 2,4-dichloro-3-(4-nethyl-1-. ., : 2175
: pi per azi nyl car bonyl ) phenoxy EE Et[errICl .1 F
2, 4-di chl or o- 3- car boxyphenoxy .. 194-196 3. 57-%
r]/CH err]Cerr] BQ 42BR 3-[2- (4-norpholinyl)ethoxy-
51 car bonyl ] phenoxy
F 42BS 2, 4-di chl or933-[ 2- (4- nor phol i nyl ) -
30 et hyl am nocar bonyl ] phenoxy
F 42BT 4- (4 ' ul f onyl ) phenoxy gl ass
trimeth 5-123.5 68

| s
1, 2A3 triazol B ayqy}latxon with 1‘(2'°h1°f°°‘§l@i§ﬂ@‘¥‘é o ]"F’ﬂeé’ryf'] Q
" h e formamide at room temperature of 2-[($imeseagt G-IBQBihi'adeéLz-yi)thxo- Wth
I rret

282”@%%?&?2@9 éf%ﬁ%ﬁ@?@@%ﬁbitﬁg‘%ﬁ@% oS pocctarn "

three 3
by smﬁc%ﬁthaﬂlamiﬁcﬁm}nm with smi}wmp:\ptheaﬂe kraethanohatcteﬂwaiﬂ i um et hoxi de

4-i sop_
a0 ot 1 or e s 703 BB A6 il Cr BEBBPAREL SOVEID T (1 i ng
2- (3- (@ phen§i tetrazol F@nyixbmmo(rpmmccmwpwplmobmww saccharin

wi th néhl ormﬂfnbmmeq,glbgs n 87% y| eI d and, third, thermal elimnation
of the esul fing 2-(3- %‘_ henyl tetraz

Syl )< B (pheRy1 Chi o) pr 591 3<Homemstiacsiaseisad ftahyirafmn asaplyent

I n twoti@ps}a first, CBj’ndeiﬂs@dﬂ @ﬂh@f:or?esf;@d& ffeieny! ) 4-i sopropyl - saccharin
with sgium thylthlo%ate cond t|o QIcheresulting

2- (rret Ith| 4-i sopr ﬁcorgaoun ‘th tol uene as sol vent,
1,1, 3-8 oonEt r ahydr oByLdiSplieeﬂmnadf hpdrbey iamke ¢ompbaﬂiﬂ.ld>fyIE>ammmr‘bbr om de. E:
Wth et hylfiqpam de as sol vent and sodi um hydri de as base.

I: With acetonitrile as solvent and methyltriazabicyclodecene as base.

15 I With dimethylformamide as solvent and thailium ethoxide as base.

L: With methyl ethy! ketone as solvent and potassium carbonate as

1 base.

; *Hydrochloride salt. .
Examples 424-BU |
g2 Further examples of compounds of formula I wherein m is 0 except

Example 42B wherein m is 1, Ry and Ry are each hydrogen and R3 is isopropyl
were prepared from 2-chloromethyl-4-isopropylsaccharin (Example 22E above)
(or, if noted, 2-bromomethyl-4-isopropylsaccharin) and in each example the
corresponding Rj-L,-H except as noted and are described in TABLE H.
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Wth nmethyl ethyl ketone as solvent and potassi um carbonate
g Hydrochloride salt. H In two steps, fisist] -condengation; of
et hyl ) - 4-i sopropyl saccharin with 1,3, -thiadi azol -2, 5=di*t hiol. "
umsalt in methanol in 83%yield and, setond,” condensation of

ting 2-[(5-nercapto-1,3,4-thiadi azol -2-yl)-
| ]14-1sopropyl saccharin with 4-(2-chl oroethyl)norpholine
ride in di methylfornmam de as74vl vent and triethylam ne as base in
*Hydrochl oride salt. I: W th dichl oronet hane as
5 nd di azabi cycl oundecene as Th&aBEE HJ: Wth acetonitrile as
sob nd net hyl triazabi cycl odecene as base. K o al & ON
¢- mer capt o- 1, 3, 4-t hi adi azol - 2-yl ) t hi onet hyl ] - 4-i$gﬁiagélsa§%ﬂgs%ﬁ

B 42HExwinple 1- (Rychy)or oet hyl) pi peridi ne hydrochl ofitg@ip- Mathod

9 or nanj,de as s i | am ne as base. lypy. Wth
¥ as sol t and%s'égﬁl?%ﬂ#ﬂg{n%oif%gyas base. M 202-205 By 3
al kyl al¥ o5 of 2-[ (5- mettdadiazol-2-yBihip t hi adi azol - 2-yl ) t hi oméRH ] - A
4-i sop®pyl sac rin (kx ' (2-chl or oet hyl ) digsegrhyl am ng9.5
hydr ocl@ ori de %r?adi met %?ﬁ#%#ﬁé&ggﬁgol vent and tri et\r;\ﬁ ﬁl ne as %ase.
= salt. (m = 1) - 80- N: ' tﬂ et hanol ~“as
sol ven@ and sogicum net hxiifasyibase. *Mal eate salt. O 148.5-150.5 403h
® as solvent and tri'ethylam ne as base. *Mal eate sgé@ Q o
®teps, first, condensation of 2-(chloronethyl)4isop !o{pyl - saccharin
with s@ijgm azige and a,ightriuxptetrahgdrodid,5of 18- crown- 6 etHoam i n benPene or
& t et rahydrofuran.or b ne-di met hyl f or mam de at room tenper gt ure
grond, cycl oaddi ﬁlﬁuﬁﬂ?ﬁe resul ting B
i @net hyl42E sopr off-metigbApyron-3-5exy t he correspondi 1d6&cktd| en®® in
g.npl e di nethyl acetyl enedi carboxylate, in the samoaeicgEgt Wth or
@ heating. T: In two steps, first, conci%[ﬁ%gj‘ on ogo
2- (chl & onet hyd2F4i sopr 4{A-methylpineragitkryBnd -
2- chl ogo-4- (4-t hi amor phabbsjphéferpol with acetonitrile agg®l vent BEnd

thyl i bi | od b in 74. 7%yi el d dt , | dat 4 f
rethyl 1 azabi el odecepg 5 bage 1yl Kg! ¢ andt Secqy i datign o
2- chl orjo4- (4-t hi amor phol i nyl’) phenoxymet hyl ] - 4-i sopr opy| -E@dciGeHin A

42H {5-[2-(4-morpholinyl)ethylthio]- 53-93* 87 .
, 1,3,4-thiadiazol-2-yi }thio iPrOH/Et:O H
20 42] 2,4-dichloro-6-(4-morpholinyl- 153-155 53
i sulfonyl)phenoxy EtOH I
423 2-chloro-4-(4-morpholinyi- 194-196 54
] sulfonyl)phenoxy EtOH J
42K {5-[2-(1-piperidinyl)ethylthio]- oil S0%
25 1,3,4-thiadiazol-2-y1}thio ' K
421 {5-[2-(diethylamino)ethyl]-1,3,4- oil 38
thiadiazol-2-yl }thio L
42M {5-[2-(dimethylamino)ethylthio}- 124-125.5¢ 62
_ 1,3,4-thiadiazol-2-yl }thio iPrOH M
30 49N {5-[2-(4-morpholinyl)ethyl]- 142-143* 1%
1,3,4-thiadiazol-2-y1}thio iPrOH L
420 {5-[2-(1-piperidinyl)ethyl}- 149-150* 61
1,3,4-thiadiazol-2-yl}thio EtOH" 0
A




-81- 4

15

25

30

35

yl

first,
and 2- benzyl -

ont ai ni ng

2 30421 ,
xn 4 L anhydrou

as cooled to

428
42T
420
4V
2w
42X
42Y
2z
DAA
42AB
42AC

42AD

ammonium formate
ket one as sol vent and potassi um O et hyl di t hi o-

By oxidation of the corrpomm_,ﬁiﬂ Exampl e 42AY with one nol ar
By oxidation of the

of m chl or oper benzoi ¢ aci . BC.
.0of Exanple 42BB with one i val ent of m chl or operbenzoic
Obt ai ned i npure. BI:

as base. BO
bonat e as base

o

SecC

B X
kmani de as sol vent and cesium carbonate as: base.
condensation of 2-(chloromethyl) 421 sopr opyl z
6- hydr oxysaccharin w th met hyt* gthyl
hd pot assi um carbonate as base in 43%yield and,
catal yti c hydrogenati on over

Wth
AV=?

ket one as
second,

pal | adi um on carbon in

26% vyi el d.

BQ

AX:

W t WM €1Cahi t r Yield &g
Wth dEfEBi.

nzyl ati on by cat
conta

EtOAcJCG}ﬁ4

-p)‘ﬁ'foé‘lyr]c under a nitrogen at rmsphelre A

2-fluoro-4-(4-morpholinyl-
sulfonyl)phenoxy
2-chloro-4-(1,1-dioxo-4-thia-
morpholinylsulfonyl)phenoxy
5-phenylsulfonyl-1,2 3-triazol-
1-yl
4-trimethylsilyl-5-phenylsulfonyl-
1,2,3-triazol-1-yl
4-methoxycarbonyl-1,2 3-triazol-
1-yl

(2-ethyl4-pyron-3-yljoxy

S-methoxycarbonyl-1,2,3-triazol-
1-yl
4-ethoxycarbonyl-5-phenyl-1,2,3-
triazol-1-yl
4-phenyl-5-ethoxycarbonyl-1,2,3-
triazol-1-yl
2,6-difluoro-4-(4-morpholinyl-
sulfonyl)phenoxy
4,6-difluoro-2-(4-morpholinyl-
sulfonyl)phenoxy
4,5-difluoro-2-{4-morpholinyl-
sulfonyl)phenoxy
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(1.3 M and the
65-167 68.7
EtOH J
Not sharp 29.6
EtOH T
163.5-168 32
EtOAc Q
200.5-201.5 22
EtOAc Q
192-193 66
BOAc Q
93-98 85
X
150.5-151.5 23
EtOAc Q
177.5-179 37
EtOAc Q
117-119 56
EtOAc/CgHyz Q
185-187 40
EtOH J
176-178 386
EtOH J
140.5-142.5 58.6
EtOH J

hyl f or

n two steps,
saccharin and benzyl
% Or 0- 3 dr oxy RILS: f or mam de as 1gnigent angd

; dr| de ?s( basquﬁ@m&oﬁ%%h%eﬂg )&w

pal | adi um on carbon in net hanol

Wah tet r@ﬁl}mﬁx@ihﬁk?d&rﬁﬁ)ggﬂ
of 2- Chiffor orret hy! - 4- i s fpI

Wt h
car bonat e.

?}nl':né:{:?g aceti Eacid.

yent and triethyis3-pde as 3gase.
anpl es 43A-BY
6- met hoxysaccharin

NN, 2Mnethbxyiceibosytes-hgthekyry | enedi am ne  IOAVEER, 1. w
s.et her was added 1550 nL sec- Buli

EFEII’ ation



aci d

| rA2AEg f or

(a d2AHde dar {d-phenylcodthath-
was co‘ed to -10[err]C, and 540 m_ coricentrat ed aqueou

® portions over 15 minutes. The tenperature was Mg@Nat 15[grr]C or
3 oug t he ‘écﬂdoltorbm-méfghennﬁil rring for 15 m 2@@_@2 at anpj ent
% wre the THF %

he r Iéég

@® nL  water,
Bl iz from
429 ?&172%
'lpn 07 29. 6
!§ refluxed fo

hel d at

k. 454.2 g 2-isopropyl 4- met hoxy- N, N-di et hyl -
gihydrous ether was added dropw se over 30- nutes,
fwas mai ntained at or below -60[err]C dur’i rg t he a-‘dchtlon After
Bon the m xture was stirred at
-50[err] C for 30 m nutes,
sol ution of 200 g SOerr]
positive nitrogen pressure

ed to -40[err] C was addedyginder
reaction m xture during

nute period. The tenperature of the
was mnai nt ai ned bel ow -mc A white
I um sul phi nate separate | most i

e cooling bath was reno
rrperature for two hours,
ni, sul f&éyl

d;m err] C under vacuum for

ure f 800 nL of ethyl acet aﬁ'@fénd 3 L Jof hexane

dﬂ?rﬁbohnyl)eth} lamino-

carbolyl}pheRbxy- di et hyl - benzam de,
l%ﬂthe dl)dgt hyl benzam de (1.31 nole)
M0X%%hen cool ed to room t erggedat ure.

I mredi atel y.

the m xture was stirred at
then cooled to -5[err]C. Wth continued
RHOCPW s Yieldetr) a

[err]

e 0L €1 1] Gyre "
e

chloride (2.36 noles) was add
|ntaining the tenperature bel

heéfvRBiRsAh ol err] C, -a white insolu
te was flltereg dgi?f an?’ﬁggﬁ %V\nth 2 L anhydridast4dt her . 6Renoval

Y89Bogy ssolved in 1.4

-70[err] C.f0r- one - -heur ,
then cool ed back to
in 200 nmL dry

benzam de (1.82 nol es)
The.

al Fowed to

powdery precipitate

After the

r egibABRYH! Eony!
e sol ution
?lgm%ma 8% was

g{h?*{e gﬁgg amoni a were renoved und uumt% @l ve a
ut Y 6.0 L water and acidi f Eg@Hwit h NN HClI to

H’[I ng zﬁﬂmuoy%ﬁ(émapﬁahd)was col l ected bys é?]éé ratiop, washed

ours an

Foam 0
np 122-125[err;]C
in 1.5 K

acetic

Tpe

sol venf was renoved under vacuum The oi | y residue was (g@ssol ved |IJ1 6 L

wat er g(cji me vas sadiighed Ef(émorpgh]ngll\;-Hd

col | ect

415

B0

4QRAL

2AM

42AN

42A0

42AP

42AQ

42AR

42A8

ethoxycarbonyljphenoxy
(5-phenyl-1,3,4-oxadiazol-2 -¥D)-
thio

4-carboxy-1,2,3-triazoi-1-yl

4-pheny1-5-(4—methylphenyl-
sulfonyl)-1,2,3-triazol-1-yl
4-(4~methylphenylsulfonyl)-5--
pheayl-1,2 3-triazol-1-y}
(6-ch10ro—4—txiﬂuoromethyl-
coumarinﬁ-yl)oxy
(4-methylcoumarin-7-yl)oxy

3-[(4-methylpiperazin-1-y1)-
sulfonyl]phenoxy
3-[2-(4-morpholinyl)ethoxy]-
phenoxy

Sheet Has Been Replaced

T

The cru

roduct

Foam* -82- 30

132-134.5
EtOH
182.5-183.5
MeCN
173-174.5
EtOAc
179-181.5
EtOAc
169-170
EtOH
178-179.5
iPrOH
>150%
Et20
102-105*
Et,0O

F
60
AL
21

Q
32

Q
40
Q
29
X




g, washed with 2L water, dried at 60[err]C under vacuum for. 18
irecrystalllzed fron1ethy| acet at e/ hexane. to give 303 g (91@@ of
8| - 6- et hoxysaccharin, np 188[err]C. : . 3{0 a.

i of 24 g paraformal dehyde (0.8 nole) and' '86. 4 g

et hyl silane (1.6 noles) in 200 nlL 1, 2-di chl oroet hane was added
mydrous tin (1V) chloride and the resulting solution stirred on a
Hh for one hour. 4-1sopropyl-67f&et hoxysaccharin (51.4 g, 0.2 nole)
@:to the clear solution and the m xture was refluxed for 18 hours,
@ room tenperature and pour ' wat er. The organic | ayer was
washed with 50- nmL 2N sodi um hydroxi de sol ution, dried over
magnesi um sul fate and confeptiniged under vacuum The residue was

ilby crystallization fromethyl acetate/hexane to 79 of
| - 451 sopr g - 6- met hoxy- saccharin, np 151[%?#}/(%;5 Yfeﬁ?{’@)
432%[% r@ wherein mis 0 except. Exanfia43r whidesiod m

?S hm'bﬁlen R&{(ﬁllﬁﬁmmﬁyjethgl]dleﬁ&ﬁr[] ] is 6-nmefimxpe* Wgreso ]
rom 2-chloraq rQ 6- met hoxy- sacc In and ip eac
he correspon |ngg%fg?xlﬁ’fﬁ 5P] H except as not eglzénd are descri bed

A 42AU [3-(benzothiazol-2-yl)coumarin-7- TABLE | 239-240 30
o R agrod SR T (o pnenyitecrarol 5 DY B
Foam (saccharin-6-yl)oxy 90-110 11
é. Iff:glo [2 (4-nor phol i nyl ethyl)tetrazol - 144- 145 'AXSC?1
4- phenyd- 5 t Bt et é‘zP}}ePﬂs‘iifwl-l 23-wiazin  1gg 5. 180, 5 21652205 &7
C 43D * 4- phenyl Slujzlf onyl -5-tri et hyl - EibAe- 177 32
ZgEyl- EZ > Ed fury “%F%F%*%%%B1 azol -2 C[err]H[err]&%%e;;%k{erriboD
ylthio % Et OH E AX%3F
(1-phergig et rpad - 5-Volilk€4-amomphotinyl- 16071615 149 15,(M )gy
= sulfonyl)phenylthio EtOH J
42A7 4-ethylsulfonyl-5-isopropyl- 137-139 20
1,2,3-triazin-1-yl EtOAc/CgHiz Q
1 42BA 4-isopropyl-5-ethylsulfonyl- 150-152 6-11
30 1,2,3-triazin-1-yl EtOAc/C¢Hiz Q
1 42BB 2-fluoro-4-(4-morpholinyl- 198-201 425
sulfonyl)phenylsulfinyl BB
42BC 2-fluoro4-(4-morpholinyl- 219-221 875
sulfonyl)phenylsulfonyl EtOH BC
#5 48D 4,5-di(aminocarbonyl)-1,2,3- 261-262 68
triazin-1-y! MeCN Q
42BE 4,5-dicarboxy-1,2,3-triazin-1-yl - 211-215 15
{monosodium salt) THF Q
42BF 4,5-dicarboxy-1,2,3-triazin-1-yt Q.BF
?0 42BG  [4-(4-morpholinyl)-1,2,5- 132-134 50
thiadiazol-3-ylloxy EtOH J
42BH 4-methylsulfonylphenoxy 147-150 79
J
- 42BI [4-(ethoxycarbonylmethyl)thiazol- 96-97 20
: 2-ylthio - CCly/CeHyz BI
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TABLE | L

+ ™ ~
- ~ . - ~
-
-

']C-) Yield (%9 Exanple Rlerr]- L[err] 3o

Met hod 43G (5- phenyl - 1, 3, 4- oxadi azol - 2-
53 yl)thio Et OH
3 [ 1- ( 3- succi noyl am nophenyl_,g 122-125 78. 6
5-yl]thio Et OH B 43l
-4, 5-di bronoi m dazol - 177-180 32 1-yl
| 43J (5-benzyl - TABBE ®ixadi azol -2-yl) - 121-123
thio . Et OH E 43K
(y- 6- met hyl - 6, 7-di hydro- (continued) 51
triazolo[3,4-b][1 ,3]- K M.p.(°C.) Yield (%)
-yl Ekﬁh'%c 43L [2-(3-pyridyl)-1, 3, 4- oxadi azQ| - 5-
77 RiLa- yl]thio Hom> Mﬂh‘@?ﬂ%
»4 3 Vg8 5 (3-ethoxy-4nethyl -1, 2,4-triazol - 167- 168 70
S-yl)tigo 42BJ 4—tnmeth Isilyl-5-dimethyl K 164!
[5-(4-1@ifluoronethylph «?g)y yistyl->-dime }axmnzoél 5-203 73.6(;;'\1'98 %
1, 3, 4- gkadi azol - 2-yi ] t fitgnyl- -1.23-triazol-1-yl gt O Q
[ 5- é 4- hgxyﬁmﬂgxl ) - 1431 4=dunethyl)ethy1—5—d1meth§lf38 139 K8§2'1-309 7
oxadi aZ® yl1thio
[5-(4- @ridyl)-1,3, 4- oXGHCEYgeyl-1.23-triazol-1- 3fE84 185 4@.‘&“’%}112 Q
2-yl]tHgao 42BL 4-dimethylaminosulfonyl-5-( Et-OH K 268Q02 3
[ 5- (4- % phenylyl)-1,3 1 triaral 1k D3- 155 7
oxadi azl - 2-yl ] thi 0 ér‘mf'hyl)e‘h_’l 1.23-triazol 15y < Bdpercain Q
[ 5- (2- (&razi nyRBML, 3, 44-trimethylsilyl-1,2,3-triazol- 153- 154 5415 81
oxadi azpl - 2-yl |t hi o 1-yl Et O+ MeCN K 43T Q
[5-(2-pFri dyI ) - . 148- 149 71.7
t hi adi akol - Nh. o 2.6-dichlorophenoxy Et CH K 14648 70
2-t hi oxgh48 3 di hydro-1, 3, 4- 250- 251 36 En0/C¢H4 F
oxadi az} 3 yl MeCN K ;
42BO 2.4,6-trichlorophenoxy 140-142 28
t-BuOMe BO
42BP 24-dichloro-3-(4-methyl-1- >175% 75 ™
piperazinylcarbonyl)phenoxy Et,O F
320 42BQ 2,4-dichloro-3-carboxyphenoxy 194-196 57
CeH14/CH2C12 BQ
42BR 3-[2-(4-morpholinyl)ethoxy- >115* 51
carbonyli]phenoxy Et,O F
42BS 2 4-dichloro-3-[2-(4-morpholinyl)- 149-152*% 30
25 ethylaminocarbonyi]phenoxy Et,O F
42BT 4-(4-morpholinylsulfonyl)phenoxy glass
: BT
42BU 4-trimethylsilyl-5-methoxy- 122.5-123.5 68
carbonyl-1,2,3-triazol-1-yl EtOAc/C6HI2 Q
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TABLE |
. - L Mp.(C)
y Exanpl e Rlerr]-L[err]. s, = “From -
: [5-(3-furyl)-1, 3, 4-oxadi azol - .- - **109-111
B! Et OH K 43W
d - 5- et hoxycar bonyl - 131-132
-yl )thio 7. Et OH K 43X
g 2, 3- di hydr o-5-(2- - 275-276
&+ 1, 3, 4-t hi adi azol - 3-yl K 43Y
t hi azol -2-yl)thio Notesto TABLEH - 122 63.0
AK 437 With dirfletylfSrfiRthia¥ bt SilveaPind4risthyibbing as base, Nonf( rys-
i

2, Bt di hydr o-18 %% steps e figst. cpndengation of the thallivgy sajtpef 73

| 4% Ol - 34-jsopropylsaccharin formed from 4-isopropyldaéebhrin and thallilm ethd£i@e with
g{?'31_-%x{y%%Jé?-céam-s-phenynhio-pmpyl)mé%%ﬁ'&%?thﬁfor{égm&ig i

By i dyT)% YyieBl, 4ecordctixiddation of the resuiting 2-[31-phéi§ltetrazol-$541)4

0 . . . . : D

8o Hphswitivgopyiitisopropyisaccharin with Fhelilrbentoic 335

8)i adi % yiekl y1id) third ghermal elimination of th iepalting 2-[3-(1-phEnylsagml-

' dr g'i?ﬁﬁ%pgédyﬂ%ﬂréﬂylﬁd-ﬁopropylsaccharﬂngxg'Sb%lyield. ﬁl

;b(hol-ényl sul f orfItyo Steps, first, condensatigmaf. 2 (ehloromethyllz4-isopropyl-
tri fl udgonetdaydhahe kek)sodium methylthiolate and, sedoh@dxidation of théjléesﬂﬁﬂﬁ

g u ;5]: g Inf ‘ ;J 8 L g%grgzé}ﬁj}l%é)pi?sloi)r%g)ldéaccharin. tri-172 K 43AH

2, 6- di c@l or d>4- (4, 5- diWithitaluene as solvent, 1,1,3-thiéfotdtraliydro-1, 58 thiadiazole
and tetrabutylammonium bromide.
15 E With dimethylformamide as solvent and sodium hydride as base.
5 F: With methyl ethyl ketone as solvent and potassiﬁm carbonate as

base. *Hydrochloride salt.

H: In two steps, first, condensation of 2-(chloromethyl)-4-isopropylsaccharin
with 1,3,4-thiadiazol-2,5-dithiol monopotassium salt in methanol in 83% yield
$20 and, second, condensation of the resulting 2-[(S5-mercapto-1,3,4-thiadiazol-2-yl)-
thiomethyl]-4-isopropylsaccharin with 4-(2-chloroethyl)morpholine hydrochloride
in dimethylformamide as solvent and triethylamine as base in 87% yield.

*Hydrochloride salt.

I With dichloromethane as solvent and diazabicycloundecene as base.
2B X With acetonitrile as solvent and methyltriazabicyclodecene as base.

K: By alkylation of 2-[(5-mercapto-1,3,4-thiadiazol-2-yl)thiomethyl]-

4-isopropylsaccharin (Example 42H) with 1-(2-chloroethyl)piperidine

hydrochloride in dimethylformamide as solvent and triethylamine as base.

L: With ethanol as solvent and sodium methoxide as base.

0 M By alkylation of 2-[(5-mercapto-1,3,4-thiadiazol-2-yl)thiomethyl}-
4-isopropylsaccharin (Example 42H) with (2-chloroethyl)dimethylamine hydrochloride
i in dimethylformamide as solvent and triethylamine as base. *Maleate sait.
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yl ) phenoxy Et[err]O AH 43Al

gino-1 2,3-triazol-1 -yl 163.5- 165 . S
' I : - -85-. 7
(conti nued) . ans
]1C) Yield (% Exanpl e R[err] Llerr]
hod 43AJ 2,6-dichloro-4-(2-nmethyltetrazol - 190-192
5-yl ) phenoxy 80- Et OH AH 43AK
no-1, 2, 3-triazol - 2-yl 185- 187
r | 43AL 4,5-di (t-butylsul fonyl)-1,2, 3-
N7 With ethanglbasi solveyt and sodium methoxide as base ¥Maleate salt. £t OAC

he:?) 5- di f1 uonmiifethahol R RfVaht 424 iriethylamine as base. k%&?l)é&q 70
Bon X
bdi 1l 'ugr o&’me%o xy  Intwo steps, first, condensation pf 2-(ghlgromethyl)7gisopropyl-

car
K 4acehatin( Witlp botiinh alide/dndar ABIMic)amount of 18—crown—@ éﬁeﬁiﬂ%enzene 8
2 37 6 Bty eatycrofursn or benzene dimethyfygmais 3t spom g iperature

tr 1-yl and, second, cycloaddition of the resulting 2<hzidonhdtiyd)-4-fsopropylsaccBar#iBAQ
‘11 g g'_ 2' p%ﬂf%{é@r&%ﬁ@éla):etylene in this exaé?%gﬁgéhyl acet;%neﬂ%oxylam
3,-5-di§l uorén Wemmlmmmpr without heating. d ass

sul f onyg

#) phegoxy )
2- met hy@t h| oqg net hyl - 8 %’3’?03“’1"5 2ﬁm condensanog of 256%°f°me‘h§f§égpmpyl

di hydr #1102, accharinAng Ich}q {4-thiamorpholiny l)phenol with acetonitgle as solvent
g and methyltriazabicyclodecene as base in 74.7% yield and,second, oxidation of the

resulting 2-[2-chloro-4-(4-thiamorpholinyl)phenoxymethyl}4-isopropyl-saccharin
with m-chloroperbenzoic acid in 38.5% yield.

: X: With dimethylformamide as solvent and cesium carbonate as base.
15 AV: In two steps, first, condensation of 2~(chloromethyl)-4-isopropyl-

| saccharin and 2-benzyl-6-hydroxysaccharin with methyl ethyl ketone as solvent

and potassium carbonate as base in 43% yield and, second, debenzylation by
i catalytic hydrogenation over palladium on carbon in methanol containing b
ammonium formate in 26% yield.
{00 AX With methyl ethyl ketone as solvent and potassium O-ethyldithio-
3 carbonate.
BB: By oxidation of the compound of Example 42AY with one molar
equivalent of m-chloroperbenzoic acid.
’ BC: By oxidation of the compound of Example 42BB with one molar
1235 equivalent of m-chloroperbenzoic acid.
BE Obtained impure,
BI: With acetonitrile as solvent and sodium hydride as base.
BO: With dimethylformamide as solvent and potassium carbonate as
base.
30 BQ In two steps, first, condensation of 2-(chloromethyl)-4-isopropyl-

i saccharin and benzyl 2,6-dichloro-3-hydroxybenzoate with dimethylformamide as
solvent and sodium hydride as base and, second, debenzylation by catalytic
hydrogenation over palladium on carbon in methanol containing acetic acid.

BT: With tetrahydrofuran as solvent and triethylamine as base.

_ T



[ 5- (3, 5- di met hoxyphenyT -1, 3, 4- 144- 145 75
-2-yllthio Et OH . .. K 43A4 ey
i met hoxyphenyl)-1, 3, 4- 65-80 ‘= " - 3573 - .
-2-yl]thio Et OH 1. 1. K 43A¥- - cyanothio
44. 4 Et CH
¥ (4-nmethyl -5-o0xo-6-hydroxy-4, 5- 39
§1,2,4-triazin-3-yl)thio 81 EtOAc AW
TABLE |
d)
]C.) Yield (% Exanp|Examplq354§AF¥XL[err]
Met hO 203 ) 1YY st | -
phenoxy K
(cycl oheptatri enon-2-yl) oxy 148- 149 47
4318 [ 5- ( 4- pEotaysolutipn of 300 MLINN, N’,N’-tetramethylethyleﬁédiat%ﬁé 65.5
(4-eth$ gca P‘ gg)%an%%ﬁ)%n 4I[)anhydrous ether nggdqggolsso mL?ﬁ%S“E' oxy
i R P (U3M avbthe mixture pis catiedtop 0 Eoileimaitrogky wpsphere. A 227 328

fsolutxon of 54[2 §2gmdzr?wy r%&tglo#gtw-glethyl -benzamide (%g B\rfLegﬂ; errl

"‘{, | oxip 300 mL anhydrous ether was added dropw:gtog@ 30 minutes . KThe43BD
: | or Rmpefatlird dasBhinbdied AY by below -60°C dﬁk?gQ’he addition. Affer the

1B R PLISE B s sied at 70°C for oneygglgwed 1o wan 1o -
held at -50°C for 30 minutes, then cooled back to -70°C. By cannulation tube a
solution of 200 g SO2 in 200 mL dry ether precooled to 40°C was added under
positive nitrogen pressure over a 20-minute period. The temperature of the
§  reaction mixture during the addition was maintained below 40°C. A white
; {5 powdery precipitate of aryl lithium sulphinate separated out almost immediately.
g After the addition the cooling bath was removed and the mixture was stirred at
{  ambient temperature for two hours, then cooled to -5°C. With continued stirring
'. 190 ml sulfury! chloride (2.36 moles) was added dropwise over a 15-minute
1 period while maintaining the temperature below 10°C. After further stirring for
;?!0 30 minutes at 0-5°C, 2 white insoluble precipitate was filtered off and washed with
1 2 L anhydrous ether. Removal of the solvent at atmospheric pressure afforded the
resulting sulfonyl chloride (a crude dark oil) which was dissolved in 1.4 L THF.
The solution was cooled to -10°C, and 540 ml. concentrated aqueous ammonia
(28%) was added in portions over 15 minutes. The temperature was kept at 15°C
#  or below throughout the addition. After stirring for 15 minutes at ambient
temperature the THF and excess ammonia were removed under vacuum to give a
dark oil, which was diluted with 6.0 L water and acidified with 3N HCl to pH 1.
The resulting light yellow solid was collected by filtration, washed with 800 mL
i water, dried at 60°C under vacuum for 18 hours and recrystallized from a mixture
! of 800 mL of ethyl acetate and 3 L of hexane to give 429 g (72%) of Z-amino-
sulfonyl-6-isopropyl-4-methoxy-N N-diethyl-benzamide, mp 122-125°C.

A solution of 429.6 g of the diethylbenzamide (1.31 mole) in
t  L5L acetic acid was refluxed for 20 hours, then cooled to room temperature. The
| solvent was removed under vacuum. The oily residue was dissolved in 6 L water
{ and the pH was ad_}usted to 1 with 6N HCI The crude product was collected by
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2,6-dif

ioxy4,5-dihydro-5-oxo-
adi aftinatien Iwashed with 2 L water, dried at 60°C under vacuum for’¥8 hohddind

adi & o laﬁngti from ethy! acetate/hexane to give 13812 4 ](81 %) of
6.—mclhnxxsamhaun. m 188°C.

Yleld

‘{Qphosphonylphenoxy

Et OAc D 43BF
104-106. . 27- & -
| uor o- 4- (4- nor phol i nyl - T 172- %74
2. .aK  43BH-
-1- 201- 203 37
henoxy BH 43BI
82- 201- 203 8
henoxy BH 43BJ
155. 5- 157 70

39. 5

sUspEARn o 24 el o g gy, and

g s s gnhxommmethylsxxanet(hsm,qlmmmmn, 1, BdicHoroxtimicowad added

27

4disopropyl: 1A E |

K

562- 16 08 nﬁla}mﬁ)mngx z‘l’ﬂ?@%dg‘z’%‘?"[%‘d(’? %mg%maswm% MeCN
43BN @ [ 5batipfascne hewm &xl;mrepwéymgthomxchann (51.4 g, Oomolepwyas added7 1
oxadi azg 3! - 2-wlthd 8ER solution and the mixture was reﬂuﬁ&ﬂﬂr 18 ours, coold tdtidE
(Et5 Or_r|e ' ‘ Xycar oo 1%' oo %gxled into water. The organic ?ayer was separated, washed3 w}/t{m) Oy
10 50 mL 2N sodium hydroxide solution, dried over anhydrous magnesium sulfate
and concentrated under vacuum. The residue was purified by crystallization from
ethyl acetate/hexane to give 57 g (87%) of 2-chloromethyl-4-isopropyl-6-methoxy-
saccharin, mp 151°C.
“ Examples 43A-CA of compounds, wherein m is 0 except
15 Example 43F wherein m is 1, R5 is hydrogen, R3 is isopropyl and
q R4 is 6-methoxy, were prepared from 2-chloromethyl-4-isopropyl-6-methoxy-
saccharin and in each example the corresponding R;-Ln-H except as noted and are
described in TABLE L
22 TABLE
jo Mp.(°C)  Yield (%)
; Example Ri-Lg From Method
3 43A (1-phenyltetrazol-5-yljthio Foam 3
-{ A
43B [2-(4-morpholinylethyl)tetrazol- 144-145 71
IS5 S-yl]thio B
43C 4-phenyl-5-thioxotetrazolin-1-yl 188.5-189.5 69
. C
43D 4-phenylsulfonyl-5-trimethyl- 175-177 32
silyl-1,2,3-triazol-1-yl Ce¢H12/CsHg D
%" 43E [5-(2-furyl)-1,3,4-oxadiazol-2- 125-127 70
: yilthio EtOH E
' 43F (1-phenyltetrazol-5-yl)thio 160-161.5
, m=1 EtOH
‘ F

————— "
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E(1-met hyl - 2- et hoxyr ar bonyl i ndol - .~ 150-152. . 38:9

) AH 43BQ-
Foxyphenyl)-1 , 3, 4- al s, N
- 2-yl]thio K 43BR
Wxazol -2-yl)thio 128-129
K 43BS 2- (4- et hoxyhenzoyl )i ndol - 1-yl 177-178
2-met hyl - 3- (2, 6-, di chl™8’obenzoyl ) - 2268- 270 86
Et OAc | 43BU
- 5-met hyl t hi azol - 4-yl ) oxy TABLE/F 158 51
K 43BV (2-methyl -5-p Lazol - 4-yl ) oxy
< "Gtk £ o
[ 1- (3- pyri dyl )tet razol -5-yl]thio 134p1%3B) YidhB(%)
Egam;ﬂéBX 3,5-trifluoro-4-(4- rmrpholln
Ry-L3: sul f ony] )phenoxy ﬁgm_‘“
fBFz 5- di {Fepita¥ybhdrareiiesal 2o 143361375  5§5.8

Yithio Et O'Jo T§BE£ f E

2 tes to

it hyl 8 dellsS-waripafamizpehetyDmeny| t et r azol e- éz%ﬂgél sod?&fh
5 Wﬁehazdrl-ﬁiyl]chi@net hane as sol vent and €ttt hyl am ge as

or manmi,de, as sol vent an L um nef hoxi de
& D 4l égev\%zogf%g'gl‘br?ﬁn?wd&%ndensat i on of 17238 H]
2-(chl 00 hyl ) - 4-i sofp-lybpyl 6- met hoxysaccharin wi th soMefiN/BuOHle Bnd a

et o o Chean R AR e o (! Vet oM
| EtOH E
43K (5-hydroxy-6-methyl-6,7-dihydro- * 51
, 1H-1,2 4-triazolo[3,4-b][1,3])- ' K
11 thiazin-3-yl)thio
; 431, [2-(3-pyridyl)-1,3 4-oxadiazol-5- 139-141 176
yi]thio EtOH K
43M (3-ethoxy-4-methyl-1,2 4-triazol- 167-168 70
5-yhthio K
420 43N [5-(4-trifluoromethylphenyl)- 201.5-203 727
3 1,3,4-oxadiazol-2-yl]thio EtOH K
430 [5-(4-methoxyphenyl)-1,3,4- 138-139 85.1
oxadiazol-2-yl]thio EtOH K
43P [5-(4-pyridyl)-1,3,4-oxadiazol- 184-185 454
125 2-yl]thio EtOH K
: 43Q [5-(4-biphenyly)-1,3,4- 153-155 78.9
oxadiazol-2-yl]thio EtOH K
43R [5-(2-pyrazinyl)-1,3,4- 153-154 545
oxadiazol-2-yl]thio EtOHMeCN K
30 43T [5-(2-pyridyl)-1,3,4- 148-149 7.7
thiadiazol-2-yl]thio EtOH K
43U 2-thioxo-2,3-dihydro-1,3,4- 250-251 36
oxadiazol-3-yl MeCN K
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e

ke,

'd,

| fs0

| ohe
sopyl

4f geo

dum sal

| et
and di igs pr opy

in this exanple phenylsulfonyltrlnethyIS|IyIaceLerne

;- steps by,
opy|
Iiumethoxide with 84-
| - 5-(3-chl oro-3-phenyl t hi opropyl )tetrazol e in dinethylfomni ani de in
oxi dation of the resuli
-5-yl)-1-(phenyl thio)pro

in with mchloroperbenzoic acid igoftthub® yi el d and, third,
tion of the resulting
rameienoxy
‘ rmam de as sol vent and sodi um hydri de as base.
gt rile as solvent and nethyltriazabicycl odecene as base.
‘ Vic i sdaé3-furylygd,3.4-oxadiazol-
and 3- phenyl - Z=yifthigxo- 2, 3-di hydro-1, 3, 4-t hi adi azgj}y 5- t hi ol

%Wxat e aéwl'SﬂﬁgX?’@?éom}

second,
| tetrazol

first,

am ne

et hyl am }eoxg?%ogggdmﬁ:(’h

-vent with or without heating. E
£s sol vent and potassi um carbonate as base.Z*Hydrochrorl de salt. F:
condensation of the thalliumsalt of
- et hoxysaccharl n formed from 4-isopropyl -

rinin 75%yi el d.

=i sopropyl

-5-yl)-1-(phenyl t hio)propyl]-

b

SWth methyl

gpo 2- (azi domethyl)-4-isopropyl saccharin wth the corresponding

in the

et-hyl

6- met hoxysaccharin

- 6- met hoxy-

M.p.(°C.)

t her mal
Yield (%)

EromAith  Method

K:

hyl f or mam de as saql vent an

Wth acetone &4~
W th di nmet hyl f or margidet as sol yent and
Wth aceto

Wth

*M xture
Wth methyl etl¥ptlMet one as

&

vent and

as sol vent
rofuran as

K
53.6

4

SABARAYAR2PIARABAI R

b
X

Pt

sol vent§ and pot assi umpyridyl-d:3i4ithiadiazblad gl BH: Wth
g;g;om rile-giyet hyl f(@_&)m&gz&_@_ﬁ%%ent and nmethyl tri al_éggf_ﬁyd ode&gpe as
Exanpl d 44 A sol ution of EtOH
2- chl orjonet hyds4 et hyl (55 GiHeRRIRSLIIDARAT | N Noncrys-
15 talline
43AA 2,3-dihydro-2-0x0-5-phenyl-1,3,4- 204-205
thiadiazol-3-yl MeCN
43AB [4-(4-morpholinyl)-1,2,5- 124.5-125.5
thiadiazol-3-yl}thio EtOH
20 43AC [5-(2-pyridyl)-1,3,4-oxadiazol- 161-163
2-yljthio EtOH/MeCN
! 43AD (3-phenyl-2-thioxo-2,3-dikydro- 112-114
1,3,4-thiadiazol-5-yhthio EtOH
43AE 2,3-dihydro-2-0x0-5-phenyl-1,3 4- 190-191
25 oxadiazol-3-yl
43AF 4-(4-morpholinylsulfonyl)-3- 201-203
trifluoromethylphenoxy EtOH
43AG 2,5-difluoro-4-(4-morpholinyl- 171-172
sulfonyl)phenoxy
30 43AH 2,6-dichloro-4-(4,5-dihydro- 176-178
oxazol-2-yl)phenoxy EtO
43A1 4,5-dicyano-1,2 3-triazol-1-yl 163.5-165
CCly
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W

g 22L, 0.4 g) and 1-phenyltetrazol-5-thiol sodiumsalt (0.28 g) in

g formami de (3 nlL) was heated at | 10[err}C "for -twozhodrs, then

g nto water. Recrystallization of the resultjng solid from -.

& wat er af f orded - )

yl tetrazol -5-yl)thi onet hyl - 4- et hyl - 5-7-di net hoxysaccharin, (0.44

eld), np 162-164[err]C Exanpl e

A sol ution of 5-chloroxg& benzyl - 2H-i sot hi azol - 3- one- 1- oxi de

26A, 1.50 g) and 1-nethoxy-3-trinethylsilyloxybutadiene (d =

30 nL) was heated in a pressure_tube at 65[err]C. overnight Mre

-3-trimethyl silyl oxybutadi ene (&ABKEA) was added and the sol ution

In heated in a pressure tube at 6&@bginubd overnight then stripped of

es. Dichl oronet hane was added, the m xture was sty d of _..

es, and the addition and stripping were repeat ed,MfIE&EP)I y foéér(%hi gh
D ckExampiget haBg-hgs added to the gol den anber oiFromhi ch @kindidf i ed

eyeral hours affording

&% - 6- hydr oxy- 1, 2- ben7i sot hi azol - (1H) 3- 3-one-1-oxide (1.16 g, 68%

& B 43AT A2 Sedichiorort-(2F methyltetrazol- 190-192 76

& - 6- hydroxy- 1, 2-lepzisot hi azol - (1H) - 3- one- 1- oxi 75 g) 4
Y300 0 %,g@ﬁgédgé DI S U - o 14 Q)Mhalic

! (75-100 m) ) dropwi se to a sol ution of 0-honoper
Bonesi fn&al ¢ (4.Sudicxgpoils2 wtiazel-23- 100 nL) at rookStEperature.
® (200-250 nl) was added to dissolve the resulti r@é}péreci pitate, and

the sd@Rution stirred. overnight at roomtenperature. An equal volune of
wat er 4§ é ad&gg, and ﬁ%@‘&f%ﬁ?&%@‘%r acted with di cREBrBAH hand? The

chlorie sol ykkppn, dried,.aver sgdi | fate and stripp

di chl ogonet hg'%égPA so?%’@%mg @ﬁ'@g’?gét‘j‘ﬂ'ﬁ ng solid (4. 1(72&850{%% 70
@#onet hane was wearbenyDphedexyat er and saturated aqueous sodi umkKchl ori de
sol utig@n, drig ver di; and stripped of di c(k};z[ t han

af f or djng 2- be%gﬁl 6%9%’%%@%&‘%’?. n (3.87 g, 98%yiel P A
m xtur @ ldf 2- benzyl - 6- hydr oxysaccharin (0.86 g), 2-bronoethyl- K

2- met hxyet hysaet her 48 g1 ipdidinyleaBo; 4y, potassium carfgnabe (1.84 9) .
met hyl et hyl ketone ( drx;ilp nd C?I met ﬁglﬁf ormam de (2 nlL) was heated under
reflux¥for five hoursih d¥led into ice-water (500 mi). The redulting
solid #as cokBapted, wasdigdfluérbietigl)erzand dried af fordioe.s-2025 71
2- benzl - 6-(2-net hoxyﬁ_ia%ﬁg%ﬁy) et hoxy] saccharin (0.92 g, 862}%) yi el d, an

e AR

™ maQ 4,5-di(1-piperidinylcarbonyl)- 225226 64
] 1,2 3-triazol-2-yl EtOAc I
J 43AR 3,5-difluoro-4-(4-morpholinyl- Glass 50
j sulfonyl)phenoxy K
§ 43AS 2-methylthio-5-methyl-6-0x0-1,2- 200-202 41
i dihydro-1,2,4-triazin-1-yl K
‘ 43AT [5-(3,5-dimethoxyphenyl)-1,3,4- 144-145 75
. oxadiazol-2-yl]thio EtOH K
3 43AU [5-(4,5-dimethoxyphenyl)-1,3,4- 65-80 357
oxadiazol-2-yl]thio EtOH K
;50 43AV cyanothio 102-104 4.4
| EtOH
43AW (4-methyl-5-ox0-6-hydroxy-4,5- 39
dihydro-1,2,4-triazin-3-yl)thio EtOAc AW
s e
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- A m xture of

# - 6-[ 2- (2- met hoxyet hoxy) et hoxy] saccharin (205 g), met hanol (75 100
fboni um formate (1.10 g) and pal | adi um on -carbon (10% 1.0 g) was
under reflux for 40 minutes, allowed to coot™and filtered, The

e was stripped of volatiles affording 6[2-(2-nethoxyet hoxy)-
accharin ammoniumsalt, a m xture of which with chloronethyl phenyl
(0.79 g) and di et hyl formam deggvas heated for eight hours at

] C., stirred overnight at roomtenperature, and poured into

; iger (600 nL). The resulting rﬁXturmxtracted W th

ggonet hane. The di chl or onet hane ext s washed with water and
lcd aqueous sodi um chloride sol ut (entingsd) ed over sodi um sul fate and

rii p&d of dichl oronet hane. Col umm chr onat ogr aphy of th due g.l 7% 9)
on sil§ca gel using dichloronethane- acetone (98:2) as e )and 511( )
usi ng @ chl dixamplehane-Racdt,one (99:1) as el uant af f orded Ezmn____

2- phe |'I[.:§]I onet hyl - 6- [ 2- (2- met hoxyet hoxy) et hoxy] saccnarin (0.96 g, 45%
yield)® Sul furyl chloride (0.34 g) was added dropwi se with
stirrifg to ad¥futi o.Gflichloro4-ethoxycarbonyl- oil

t hi onet hyl - 6- [p%é,((g; met hoxyet hoxy) et hoxyl saccharin (0.96 g) gn
gonet hane.  Sti r“)ﬁ? vvas continued at roomtenperature for three hours

g sol utBY was 4¢ Peprairigron;&YREFY es.  Di chl or omret hiffel4fhs add¥d and

Sﬁ; ti on was stripped agal n. Hexane was added to the residue argiyt he

?j%ed“ é_(gﬂe @rr?é]r atlsl 1% g_ver ni ght The relsltél H4ng Wméses solid

2-chl orret ny| - 6- [ 2- (Dsatitdobayiuioxy) et hoxy] sacchar i n (GEGH g, 89%Hi el d.)

-d4l15[ erg 3}1& simlar to th Exarrpl 44
condendghtion O chI é%gt#g?%wgéylﬁf%pggt‘)hoxyet hoxy) et ﬁfox sacchar ?n (34
 1- phenyl - tetroZ¥ol -5-thiol sodiumsalt (0.19 @) Etﬁ)H K

rret hyl ef hyl kejgHie at & cation of the pypdugt (47G4mg) by
col um g£hr omat ogr aphy(ég’% é‘H ?ggadmg?ﬂ%ﬁro& wi th dichlor ogiet hane and%t4hen

wi th di$® or omet hane- acetone (up to 97:3) as eluant affd¥ BB

2- (1- phenyl t eq3ggol - 52yﬂaéth§aw5:at(bydmﬁyr£&hﬁ)2 net hoxyet hoxpgreidgoxy] - 19achain

g 0
as an oI (390 g, 82/°y;|>yejdyfoxy Et,O K

\-

43BD 2,4-dichloro-3-[2~(4-morpholinyl)- >130% 43
- ethoxycarbonyljphenoxy EtO E
10  4BE 5-phenylsulfonyl-1,2 3-triazol- 164-165 25
1-yl EtOAc D
43BF 2-diethylphosphonylphenoxy 104-106 27
BF
43BG 2,6-difluoro4-(4-morpholinyl- 172-174 27
{15 sulfonyl)phenoxy K
43BH 2 ,5-difluoro-4-(4-methyl-1- 201-203 37
piperazinylsulfonyl)phenoxy BH
43BI 2,6-difluoro-4-(4-methyl-1- 201-203 8
piperazinylsulfonyl)phenoxy BH
0 43BJ 3-benzyloxy-4,5-dihydro-5-0x0- 155.5-157 70
1,2,4-oxadiazol-4-yl AH
43BK 1,2,5-thiadiazol-3-yl 107-109 395
EtOH K
S i
T




_ Exanpl e 46 . -~ A

¢of 2- (5-phenyl -1-tetrazol yl)thi onet hyl - 4- ethyl sacchari-n_(Exanpl e
§20 g) and 1-phenyltetrazol -5-thiol sodiumgalt (0. ‘QQQG,g) in
tormam de (1 nL) was heated at 100C. for- three days, then poured
Er. Recrystallization of the resulting solid from ethanol -water

¥2- (4-phenyl -5-thi oxo-1-tetrazol ) net hyl -4-et hyl -saccharin, (0.012
eld), np 127-129C. -87- Exanpl e 47 A
thod of Exanple 22A 3, 4-di net hoxy- 2- propyl - N, N-di net hyl benzam de

as am nosul fonyl ated with sul furrgdgpgide and

m ne-Osulfonic acid (5.6 g) to give 2-am nonsul fnyl -4

xy_ 6-propyl - N, N-di net hyl benzani@tiaged) g, 63% yi el d), which was
in quantitative yield to 4-propyl-5,6-di met hoxysgge(varny n, Yield (%)

4 onet.hyl ation ich with chloromet hyl phenyl | f1de (1.42
N enyl%'}n&h"et hyg-l' <ot opy| - 5, 6- di met hoysacchari n (S%-Q@?—gj’ r

(3. 59 gy of-whirchwth—sufurytr——chtoride—(2—t2—t)gave -

2- chl or5rret hyl 3-4sPr opyl - 50h Met.hoxys saccharin, (2.84 g,,27%yi el d) .

By the %et hod & %xaml{g%ﬁzg%'moﬁﬁ’gﬁabf 2-chl oronet h 0-%'168y P

4- pr opy®- 5, 6- di net hoxy sthosyilahényl}-0.38eRadmmel- 1- phenyl t et razol - 5-t hi olKsodi um
salt (O

836 g) in dinethylpygarmmde (5 nh) and purification of the product
fn chr onmat ogr aph ?)n silica gel using ethyl acetate-hexane (3:7) as

$0! | oveBEN t 11 Lo h-msthylanedionpbensd)-af f or ded 2- (1 162-163

el uant

- phenyl §efgr azol- 5-yl ) t Ringasidaod By - 5. 6- di met hoxy- saggimecr. (. 65 0,
76% yi e@dd), np - 146][ er ‘ Exanpl e 48
A i ; ﬁjﬁﬁhe n&%%wet@aﬂ?ﬁ?’@'l)ﬁ%ﬁz- ammi nosul f ony?#=1265_ di melhoxy-

_6li sopr Ir pgl éN’ N- dit hm&*t h.xidmﬁlzagj]m&) ( 10.1;513)8[\/\651 pCr e]E)ar e¢ord c¥cl [ ze;:l to
i sopropyl -5, 6- oxysacghar | z err]C. from r,- hexane),
phenyl t i§i onet hjyI-ati on nﬁ chf‘ghoﬁ§i?g§fi%'i ch with chl oror?gtl phenyl

sul fided(2. 48 nL) gave3-yhoxy EtOH K

ahlch Wil B surF ok BB by A SO o) | g Bl or s
met hyl - 4 i sopr opyl - 5, 63cil}®8Y hoxysaccharin, ( 85%vyield), np 117-119[ é]C.
frometHyl acefsgie- hexgse.methoxyphenyl)-1,3,4- oil
oxadiazol-2-yl]thio K ~
43BR (5-phenyloxazol-2-yl)thio 128-129
20 EtOH K
: 43BS 2-(4-methoxybenzoyl)indol-1-yl 177-178 58
1
43BT 2-methyl-3-(2,6-dichlorobenzoyl)- 268-270 86
indol-1-y1 EtOAc I
15 43BU (2-phenyl-5-methylthiazol-4-yl)oxy 157-158 51
| EtOH K
43BV (2-methyl-5-phenylthiazol-4-yloxy 102-103.5 11
; EtOH K
: 43BW [1-(3-pyridyl)tetrazol-5-yl]thio 134-136 63.6
10 EtOH K
| 43BX 2,3,5-trifluoro-4-(4-morpholinyl- 170-171.5 493
sulfonyl)phenoxy EtOH K
43BY [1-(2,5-dimethoxyphenyl)tetrazol 142-143 15.8
-S5-yl]thio EtOH K
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b By the nmethod of Exanple 44 condensation of..
tnet hyl - 4-i sopropyl -5, 6- di met boxysacchari n,*(.l. 46: g): and
't et razol -5-thiol sodiumsalt (0.92 g) in di methylfoPmamJ de. (5 nb)
S \ystallization of the product from ethanol - water “af f or ded
@nyltetrazol -5-yl)thi onet hyl -4-isopropyl - 5, 6-di net hoxy-saccharin ,
51%vyield), np 69-71[err]C.

;40 A Et hanet hiol (88 9 g) was added with stining to a
eng@on of al um numchloride (62.74 g) in chloroform (500 niL) at

@ To the resulting solutionwa dde o} uti on of
#ppy| - 6net hoxysaccharin (20.0 rm (550 nL) during 30
& TheAesul tingWth dlMetbyﬂfMMrmdvem apch i-pheniyltetsazoleed-tiol 60 er r | C.
1 hourgodlﬁlf]%gltpour ed into ice-water acidified with hydrochloric acid.
i tin was collected by filtration, washed with water and
B fordBag 4-i sophimhydichioramethane,es selventiand triethylamine;as bagzos vi el d. ) B.
geshog: of Exa”pWEtthﬁmE’dﬁﬁMﬁHﬁdé@Ts bt lah® Sodm methoxxde as base.

4- |30pfdpyl hydroxys ccharln nnle chloro enyl
sul fidef (0. 6 nl) gave lﬁf r?ﬁ%‘%eﬂ%m 0&6&1@59*% ¥HQ§£S&CC|‘]&I’I n

0.32 9,§21% w;ﬁdtmysarcaa@mwm s@ﬁxuniuzm amrahaﬁlyhé arhyint oh L $efotka-4 &het3 g) gave

2-chl orgnet h 4- d h 84% | d
14; 12 renrar] ‘”62' e SRt aPrcf érox SaCC g ng§<5’;?f§‘gfaé‘!h§9i"%o‘ﬁﬁensat|on of

2-chl or pret hydsultidg R oegidamsthyl B4-ispgropyissmbarinawitin the @oBesppndimgiacetylene,
1- ph t 10 mL
and 11 2410 cnibis daple e Rty Ecitg B B KR Wl FRIGLC, [0 ™
hexane- &t hyl Wbeutaheetn(ﬁ 3) as eluant afforded

2- (1- phgnyt egrazol -1-y %&H@? I p&gg{ug{&rﬁﬁgﬁlggrl n, (0.3 g,
67% vyiefd), %p 188. 5- 189&5[(3”%{1:‘&1 kélorSRREREH and Exanpl e

50 A base. *Kydgnchlorigs salt
5-chl or b- 2- bgnzyl - 2H- | EOhiteafps by MRtEcohdenshlan df deadiliem2@éof 5. 8 g) and

benzone] (50" HEFORAEYIRE @o?ﬁgﬁcﬁ@%&mﬂ%@?%gé‘@?ﬁ%ﬂmﬂ%a%%ﬂa? o was

t hen hegt ed amﬁthallmmfdthom&emthlﬁphmybﬁe&-ghlb@phdnylﬁﬁ@wop)]l)mmdp im5 mi nutes,
then chilled,Q ggg !EQ t g pal e yellow solid
was col fecte Iﬁ/e%@lﬁe W W%ﬁ&%énze%@ oar%n%p %gﬁ’?{"

2- benzyf- 4- eﬂﬂbxwhaﬂyﬂmk?'*ym B(nbanwthmmmwliopmy&@%hmom de, ( 3.05 g,
0% yiedd) . Biccharin with m-dildrbpenicaRiE REREP6C5BYiek el Bridd) e added wi th

stirring to solution
2- benzylf 2Q- eelimipgtion (Pﬁlh? oRylting 2-[Brétrphenylisiragolor-yR-1ripheayihioipropyls de
4-isopropyl-6-methoxysaccharin in 75% yield.

L With dimethylformamide as solvent and sodium hydride as base.
K: With acetonitrile as solvent and methyltriazabicyclodecene as base.
*Mixture (1:1) of geometric isomers.
25 AD: With methy! ethyl ketone as solvent and 3-phenyl-2-thioxo-
2 3-dihydro-1,3 4-thiadiazol-5-thiol potassium salt.
AH: With dimethylformamide as solvent and potassium carbonate as
base. '
AV: With acetone as solvent and potassium thiocyanate.
30 AW: With dimethylformamide as solvent and diisopropylethylamine as
base.
! BB: With acetonitrile as solvent and diisopropylethylamine as base.
: BF: With tetrahydrofuran as solvent and potassium t-butoxide as base.
i BH: With acetonitrile-dimethylformamide as solvent and

35  methyltriazabicyclodecene as base.
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B di chl oromet hane (about 500 nL) and net hanol (31 m.) ... Stkrring

] -~ 7 -93- con{Lnued for
Hurs, nore mchl oroperbenzoic acid (8.6 g) vvas added and stirri ng
ued for several days. Dichloromethane was ‘added. The sol ution was
h water. The solid which separated when the sol ution was washed
wat er was col lected (2.33 g), np 196-199C. Mre solid separated
chl oronmet hane | ayer was was8%d w th saturated aqueous sodi um
isol ution and was collected (4.10 g), np 196-199[err]C. Both solids

rm ned to be 2-benzyl -4- etéﬁMydroxysacchari n. C. A
f 2-Dbenzyl - 4- et hoxy-7- hydroxysaccharin (1.0 , allyl brom de

pot assi um ca* BYRBRNOf (Zaclégrogwﬁthahﬂemt—wmre@thwwmhm (about 20

eat(Eﬁaxﬁ;Ble QQLG% 4 kCand nph&m%ezﬁe&timmfsé‘d:ﬁhlsmk 6328(31 gy dle ﬁ, 0| ]E%th) vas
S ¢ or_one one-ha ours.

etﬂglg%{nggu%n(é r’b@u Wgre]atﬁ&at @Ug\%ﬁf Byo haysy )p°“fﬁ4ém§ol id was
af\ﬁmrdlmgxy's’tabﬂﬂitwof%e&bmags?m&kﬂoﬁi %Sﬁﬁftbﬁiﬁd?ded 1.08 g, 96%

B4 8&s heated at

S5 reaction by thin | ayer
chroma raphy, heated at 200[err] 0 m nutes nore, stirred overnight
and pougged into ice-water. The resu ack brown solid was dissol ved

r ofet hane. TWeSQ!ilttqlileriﬁbé@lﬁé’rﬁ@ns)d+2ﬁ-$@thlawd§%heudw th saturated
dl(amxﬁmé szsAd%@E ) aiid flﬁleth@f(*lg%@&ﬁ 1@6&9&%&:@ date and stripped of

chl OF a0 R ORHBH i pirae HPEAAEC HrigitodMp o ol uant s

af f or deg 2 Hemebxyd3-aihakylsiBadybitadiettyd mmga@@rmaww&ﬁe BelutictP % yi el d)

157 PSSR NAR B R AR A Phe B ooy ot assi i

( Dn?tﬁoxg)ne&anb way #dylbd itioeckintttré Was dtrigpedi of valaﬁlearnnd\mhzs heated at

50 }.‘!égt[é t

|cEa?\rN; ¥ ég%ﬁﬁyd#ﬁ%gﬁéghﬁé?fng é’g%“é’lﬁpﬁg%egl e cry s%ﬂl (f Zed (r)]vgrnl ght
af f or di §g 2-”‘@@#@@4‘1tﬂi@tﬂﬂﬂ@yﬂmbat@ylwmchmfﬁﬁ@mmﬂrhowzf@@l@ 92%
yield), 4 i

(1.16 g, 68% yield).
B. A solution of 2-benzyl-6-hydroxy-1,2-benzisothiazol-(1H)-3-one-
! 1-oxide (3.75 g) in methanol (75-100 mL) was added dropwise to a solution of

_ 0 o-monoperphthalic acid magnesium salt (8.14 g) in water (70-100 mL) at room
temperature. Methanol (200-250 mL) was added to dissolve the resulting
precipitate, and the solution was stirred overnight at room temperature. An equal
volume of water was added, and the mixture was extracted with dichloromethane.

: The dichloromethane extract was washed with water and saturated aqueous sodium
¥5  chloride solution, dried over sodium sulfate and stripped of dichloromethane. A
solution of the resulting solid (4.17 g) in dichloromethane was washed with water
and saturated aqueous sodium chloride solution, dried over sodium sulfate and
stripped of dichloromethane, affording 2-benzyl-6-hydroxysaccharin

(3.87 g, 98% yield).

0 C. A mixture of 2-benzyl-6-hydroxysaccharin (0.86 g), 2-bromoethyl-
2-methoxyethyl ether (d = 1.347, 0.45 mL), potassium carbonate (1.24 g), methyl
ethyl ketone (50 mL) and dimethylformamide (2 mL) was heated under reflux for

' five hours, then poured into ice-water (500 mL). The resulting solid was

collected, washed with water and dried affording 2-benzyl-6-[2-(2-methoxy-

5 ethoxylethoxylsaccharin (0.92 g, 78% yield, mp 86-88°C). . __
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t her eof§

as el ua$

terrperat

met hiit
},5 t irpdd overdightutsabi téhpesf ux@ 4 goufktlidto ddRdwRerS(@00 mLyTyat nore
Rily pr

h|o

kerr]C. F. By the nethod of part D of Exarrple 45
g 4- et hoxy-6-allyl - 7-methoxysaccharin (2. 36 'g) Wwas 8 mal, + aneousl y
gt ed and hydrogenated wi th anmoni um fornate (1. 51 g)t and- pal- adi um

(10% 1.25 g) in nmethanol (70-100 nL) affording 4

E propyl - 7- met hoxysaccharin anmmoni um salt (1.94 g),

g onet hyl ati on of which with chloronethyl phenyl sulfide (0.95 g) in
g ormami de and purification of .pfpe product

yellow oil, 2.67 g) by columm chromat ography on silica gel using

o hae e anc ol BRpaOk el LLR e s o san

(2.05 g), methamyl (754 00retlhonnménipa fornateofl. 10xe) mpd @alldgium on

W{}O%ﬁ@%j 3@&%9@%& r‘%Tug{[ﬁ’dl [ ?egrrh%{ohwg‘ri\g&a&z uri f [ ed
I}ZQWQSG‘#BIPH@' of voiatécsmf fopdiag ﬁ&@mmwmis acchari n,

%Ih?ﬂhnﬂ&haﬂﬁj&%&mm a ‘hhixture of which witB¥hibldgellt pagdyof part F of
hithge Q' 8 rad dimestugformamide ot Jeated Fox ikt bo¥Te% P°Gind 1. pheny! -

hour

BB Rt B Rt RSB L A RRCRI | 1 cat | on

r séxtixgt was wiashed vith wateo gnd pdiyraed aguedoic sodiyeh chlend'egscﬂhtrohj or orret hane

0 AnGdd\S: B bl b A0 P bickiBfond ML LB | (0- 62 0. 71%

$§°'O0m et hano

dnyl t @hrpmt@xmglmf)thqme@n@ﬁe’imgm onssilécargekysing @chiémmﬂ%%cchar in, np
Slerri da - &&?@R
t hi u%:gg (9887afr?mél)1/tc ga).(uért]ltgngd1ch12rome)tha\1l1\%g 'a deb@dﬁéokpw se during

thoxgosgmg,h@% d;xarrpl e 22L, 2.2 g) in tetrahydrofuran (100 ni).

odide (1.5 nL)

T S rle (ot T NpA0 02,

ur e yebstionl df (mpiﬂbnylduomethyl-6-[2—(2-methoxyethoxy)ethoxy]sacchann (0.96 g)

in dichloromethane. Stirring was continued at room temperature for three hours
and the solution was stripped of volatiles. Dichloromethane was added and the
solution was stripped again. Hexane was added to the residue and the mixture was
stirred at room temperature overnight. The resulting white solid was collected and

dried affording 2-chloromethyl-6-[2-(2-methoxyethoxy)ethoxyisaccharin
(0.69 g, 89% yield,) mp 113-115°C.

F. By a method similar to that of Example 44 condensation of

2-chloromethyl-6-[2-(2-methoxyethoxy)ethoxy]saccharin (34 g.) and 1-phenyl-
tetrazol-5-thiol sodium salt (0.19 g) in methylethylketone at 60°C. and purification

of the product (470 mg) by column chromatography on silica gel first with
dichloromethane and then with dichloromethane-acetone (up to 97:3) as eluant

afforded 2-(1-phenyltetrazol-S-yl)thiomethyl-6-[2-(2-methoxyethoxy)ethoxy]-
saccharin as an oil (390 g, 82% yield).
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N t enperature, and the m xture was quenched in water. Agueous
goxi de (0.5% 200 nlL) was added. The m xture was - mashed Wi -t h

¥t e (200 nlL), acidified with concentrated hydrochl ori 6 "aci d- and
i th ethyl acetate (200 nmL). The ethyl acetate extraet was washed
#s sodiumthiosulfate (10% 50 nlL) and saturated agueous sodi um
BO L), dried over sodiumsulfate and stripped of ethyl acetate
§- et hyl - 5, 7-di met hoxy- 6- met hylggaccharin(0.73 g, 32%yield). B.
god of Exanpl e 21 phenylthi onethyl ation of 4-ethyl-

pXy- 6- et hyl saccharin (0.65 g) with chloronet hyI phenyl sulfide
jave 2-phenyl t hi omet hyl - 4- et%?ﬂ’]sﬁ?- di met hoxy- 6- net hysacchari n,

- which with s fslitidn drfﬂ-@rph Igaawaza iﬂtﬁﬂﬂﬁmﬁt—&uﬂds&cﬁhhw

W %‘:“ﬁ@x h@gﬁo@% g %ﬁ?&wzl?%?qi? gﬁ'&%ﬂtﬁﬁ%s"é‘f 0026, SbP’o met hyl -

tibylormamidel(} Imldoedsdeated £1007C. or thred days, then poured into

: hﬁc}w&?ﬁ the %%‘??n?ﬁﬂf froig mﬁﬁ@d‘%ﬁl dfforded ¢ aon

: omat Ggidal onrlbiixion letetragel v nwithidr4kethyigaechan n A2 60% ﬁéﬁﬁ) 25) as

‘ | - 4- et hyI 7- di met hoxy- 6- met hyl saccharin, ( 0.15 g, 76%

yi el d), 44- 46[err] c Example 47 Exanpl e

5(52 - i Aa B Ah&hﬁﬁa@asfgian?pwmzué%@w ér(?yﬂr oxysaccgarZISn
ar 03/ ronpaceta

ij), pot a§ §Pumb{:§'qi’6’ﬁt§§@nm£ (9% éd‘%@m&"s‘g% hW‘géP Vlde?’ég‘bﬁ@g(about

10 m) wa heathg(ﬁ-oaylarﬁﬁxe&%ﬂrdnh(‘m @6@%@ve2:ammosnlfom.ﬂﬂﬁmhd& cool and
poured ingo ice ) 3\7 @ﬁ%‘“ﬁﬁ@sﬁhﬁ%ﬁ‘%ﬁﬂlkgd{logfrm ght

and the sglid

Cﬂ.r honyIh gt h]?xﬂ)lmwhamem (0 BE ixpdaddharin, phenylthion@thylation of By
the method o : | f:hsn;:hln:mmhﬂreparat'Ons
2-benzyl - 4- et hoxy- 7- %@%&g }%5%1 lf}d@ﬁ%%@iﬂar (0.5 g, 6.5
g) was defjdhzyKrreryl-tedimathenyiacahas E‘h@?{@ (egctg;gcépag(@@g) OéPYélCth

pal I adi umfon  caalheft dridide (812519 gade AkhicRootd fixd: et hoxy-

saccharin,(2.84 g, 97% yield).
B. By the method of Example 44 condensation of 2~chloromethyl- .
4-propyl-5,6-dimethoxysaccharin (0.6 g} and 1-phenyltetrazol-5-thiol sodium salt

26 (0.36 g) in dimethyl-formamide (5 mL) and purification of the product by column
chromatography on silica gel using ethy! acetate-hexane (3:7) as eluant followed by

trituration with hexane afforded 2-(1-phenyltetrazol-S-yi)thiomethyl-4-propyl-

5.6-dimethoxy-saccharin, (0.65 g, 76% yield), mp 145-146°C.

. Example 48

25 A By the method of Example 22A Lammosxﬂfon;d:é.i:dlmc.thoxy_
S-isopropyl-N N-dimethylhenzamide (10.75 g} was prepared and cyclized to
4-isopropyl-5 6-dimethoxysaccharin (mp 186-188°C. from ether-hexane),
phenylthiomethylation of part (5 g) of which with chloromethy! phenyl sulfide
(2.48 mL) gave 2-phenylthiomethyl-4-isopropyl-5.6-dimethoxysaccharin (4.07 g),

30 reaction of which with sulfury! chloride (three molar equivalents) gave 2-chloro-
methyl-4-isopropyl-5 6-dimethoxysaccharin,{ 85% yield), mp 117-119°C. from

ethyl acetate-hexane.
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3 cor 120 on ek sl R o i 5opNfr mepprygsprenn 20,9 i
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| of  2m@ Indpktsined éz%b*@?&' 32 hbhoks! !ﬁbﬁ’p&h&i’ﬂnto%céikla&fé{mmred with

ycar bonyl net hox saccharin éhd
trifluoroafeti &Yéﬁ?chlo(lsﬂ@ Wh? regwiting| salid]
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.34 g). A

032 g, 21% yxeld) rcactlon of whxch w:th squuryI chlonde (0 73 g) gave
2-chloromethyl-4-isopropyl-6-hydroxysaccharin, (84% yield), mp 149-150°C.
C. By the method of Example 44 condensation of 2-chloromethyl-
4-isopropyl-6-hydroxysaccharin (0.3 g) and 1-phenyltetrazol-5-thiol sodium salt
(0.23 g) in dimethylformamide (10 mL) and flash chromatography of the resulting
product on silica gel using hexane-ethyl acetate (7:3) as eluant afforded
2-(1-phenyltetrazol-1-yl)thiomethyl-4-isopropyl-6-hydroxy-saccharin,
(0.3 g, 67% yield), mp 188.5-189.5°C.

Example 50
A, A solution of 5-chloro-2-benzyl-2H-isothiazol-3-one-1-oxide
(Example 26A, 5.8 g) and 2-ethoxyfuran (3.76 g) in benzene (40 mL) was heated
to 50°C. More benzene (30 mL) was added to the solidified reaction mixture,
which was then heated under reflux for 15 minutes, then at 70°C. for 45 minutes,
then chilled overnight in the refrigerator. The resulting pale yellow solid was
collected, washed with cold benzene and dried affording 2-benzyl-4-ethoxy-
Z-hydroxy-1,2-benzisothiazol-(1H)-3-one-1-oxide,( 3.05 g, 40% yield).
B. m-Chloroperbenzoic acid (8.6 g) was added with stirring to
solution of 2-benzyl-4-ethoxy-7-hydroxy-1,2-benzisothiazol-(1H)-3-one-1-oxide
(7.9 g) in dichloromethane (about 500 mL) and methanol (31 mL). Stirring was
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E (70 ng, 17%yield), np 187-189[err]C
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H satoshi et. al (Bulletin of the Chem cal Society of Japan, vol.
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overnight and poured into ice-water. The resulting tacky, brown solid was

dissolved in dichloromethane. The dichloromethane solution was washed with

saturated aqueous sodium chloride solution, dried over sodium sulfate and stripped
of dichloromethane. Column chromatography of the residue (0.29 g) on silica
using dichloromethane and dichloromethane-acetone (up to 99:1) as eluants
afforded 2-benzyl-4-ethoxy-6-allyl-7-hydroxysaccharin (90 mg, 36% yield) whose

mass spectrogram showed a molecular ion at mass 373.

E. A mixture of 2-benzyl-4-ethoxy-6-allyl-7-hydroxysaccharin

25 (245 g), potassium carbonate (2.76 g) and methyl iodide (1.84 g) in acetone was
heated at 50°C.with stirring for two hours, then poured with stirring into ice-water
(500 mL). The resulting gooey precipitate crystallized overnight affording

- - -7- in, (2.35 g, 92% yield),
mp 52-94°C. .

30 F. By the method of part D of Example 45 2-benzyl-4-ethoxy-6-allyl-
7-methoxysaccharin (2.35 g) was simultaneously debenzylated and hydrogenated
with ammonium formate (1.51 g) and palladium on carbon (10%, 1.25 g) in
methanol (70-100 mL) affording 4-ethoxy-6-propyl-7-methoxysaccharin
ammonjum salt (1.94 g), phenylthiomethylation of which with chloromethyl

35  phenyl sulfide (0.95 g) in damethylfonnannde and punf’ cation of the product

\.

[
<
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pet hyl - 4-i sopropyl - 6, 7- di met hoxysaccharin (0.095 g) and )

¥ etrazol -5-thiol sodiumsalt (0.120 g) in acetonitfile (2 n:L) and
Lion of the product by crystallization from’et hanol: aff‘p¢_d_ed

h, ( 0.099 g, 70%yield), np 169-171[err]C. - A X By
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(up to $8:2) 3gRkeurs reabtion time, total reaction time 8 hours) and 1solat10n of the odly bonvl -
am nocar bony

2- hényl -

sagﬁhgr 0 nﬁ’"i‘g'floéco o teu%h&?%?’) Wé‘sf‘%ﬁ?'ﬁ"ﬁ ‘%8 eI"?°gﬁtﬁl"¥’l>ianol) and t hen
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sacchar §n ( ni gy #bA40bPHE kuif bE(082D, 52 flla) ok bbGHl gave
115  2:(1-phenyltetrazol-S-yljthi propyl-7-

mp 110-111 °C,

Example 51
A. s-Butyllithium (0.87M in cyclohexane, 20.4 mL) was added

dropwise during one hour with stirring at -78°C. to a solution of 4-ethyl-

20  5,7dimethoxysaccharin (Example 22L, 2.2 g) in tetrahydrofuran (100 mL). After
continued stirring at -78°C. for one hour methyl iodide (1.5 mL}) was added.
Stirring was continued at -78°C. for 15 minutes, the temperature was allowed to

rise to room temperature, and the mixture was quenched in water. Agqueous
sodium hydroxide {(0.5%, 200 mL) was added. The mixture was washed with

25  ethyl acetate (200 mL), acidified with concentrated hydrochloric acid and extracted
with ethyl acetate (200 mL). The ethyl acetate extract was washed with aqueous

" sodium thiosulfate (10%, 50 mL) and saturated aqueous sodium chloride (S0 mL},
dried over sodium sulfate and stripped of ethyl acetate affording 4-ethyl-
5.7-dimethoxy-6-methylsaccharin (0.73 g, 32% Yyield).

30 B. By the method of Example 21 phenylthiomethylation of 4-ethyl-
5,7-dimethoxy-6-methylsaccharin (0.65 g) with chloromethyl pheny! sulfide
(0.24 mL) gave 2-phenylthiomethyl-4-ethyl-S 7-dimethoxy-6-methylsaccharin,
reaction of which with sulfuryl chloride gave 2-chloromethyl-4-ethyl-
S.7-dimethoxy-6-methylsaccharin,( 0.16 g, 22% yield).
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. Example 57 -
inyl t et razol - 5-yl )t hi onet hyl - 4-i sopr opyl - 5,62 di net hoxy~ saccharl n
¢ was added with stirring at O[err]C to a sol ution of alumi-num

l (0.4 g) and ethanethiol (0.15 m) in chloroform (3 m). The
jure was allowed to rise to and remain at roomtenperature for 18
he reaction m xture was passed through silica gel wth ethyl
hexane (2:3) as eluant affordi®§ as a colorless oil

bnyl t etrazol - 5-yl )t hi omet hyl - 4-i sopr opyl -

& V- 6- mat hoxy- saaggwm?g()&oﬁﬁﬁm J%wneéﬁat:mmgsmﬁﬁma?ﬂuret was |
;Y pr car,bon neti.c an s _spect.rqnetric an
00 c Ao R e ens 0T f Lehernaryah & Nloved 1906
@ent  cbditthaaltr((.084xg) ip dintetiyfofhaniidt (4mll) ai:ﬂ%ﬂﬁbame;umttproduct he CG-7
¥ gnha
In the § egt I(‘)W ﬂaf Scil%rrsz%clfro%atgwylyno%ﬁuﬁggeﬁ‘ 15%&@?%%? @é@e descri bed
® DagebusnippdedZ2(lephenydite p ¥ithaxy41- 57 showed
Kl err] *§val UgsmiihylkdBhara! sfgomqpy{é?d% &M@W' e 43AL) to 1000 nM

(Exanpl g 42D, for exanple). In the clains "correspondi ng"
means that a variable of the struct Bxkample82mula of claim1 (formula |

above) fhich g, S repeat Q%x&r@@ﬁ%fﬁeﬁﬁkﬁ?ﬂ?&oﬁﬁcm(;ﬁR@E‘b!“9 in the
ot her f)rrrul it 281 i n th formul a of claagnl unl ess ot herw se- st at ed
R R

and tha gﬁﬂ"%t@?& %¥n phenyl
and het enOcy(nsO g)sanldsnethylteﬂdl kesor(hboue d0 ml.)(waabaat&i at 70-80°C for about

- 99- one hour, let cool and poured into jce-water (400 mL). The mixture was stirred
overnight and the solid was collected affording 2-benzyl-4-ethoxy-7-(t-butoxy-
carbonylmethoxy)saccharin,( 0.58 g, 86% yield).

B. By the method of part D of Example 45 in two successive

15  preparations 2-benzyl-4-ethoxy-7-(t-butoxycarbonylmethoxy)saccharin
(0.5 g, 6.5 g) was debenzylated with ammonium formate (0.25 g, 3.66 g) and
palladiom on carbon (10%, 0.25 g, 2 g) in methanol affording 4-ethoxy-
Z-(t-butoxycarbonyimethoxy)saccharin ammonium salt (0.44 g, 5.63 g), >

_ phenylthiomethylation of which with chloromethy! phenyl sulfide (0.2 g, 2.38 g)

20  in dimethylformamide and purification of the combined products (0.46 g, 6.42 g)
by column chromatography on silica gel using dichloromethane and

dichloromethane-acetone (98:2) as eluants afforded 2-phenylthiomethyl-4-ethoxy-
Z-{t-butoxycarbonylmethoxy)saccharin, (1.92 g, 40% yield).
C. By the method of part E of Example 45 2-phenylthiomethyl-

25  4-ethoxy-7-(t-butoxycarbonylmethoxy)saccharin (1.92 g) was reacted with
sulfuryl chioride (0.54 g) in dichloromethane at about 5°C. and purified with
hexane affording 2-chloromethyl-4-ethoxy-7-(t-hutoxycarbonylmethoxy)-

_saccharin, (1.54 g, 95% yield), mp 117-119°C.
D. By the method of part F of Example 45 condensation of

30  2-chloromethyl-4-ethoxy-7-(t-butoxycarbonylmethoxy)saccharin (1.42 g) and
1-phenyltetrazol-5-thiol sodium salt (0.70 g initially and a small amount more after
6 hours reaction time, total reaction time 8 hours) and isolation of the product
(1.20 g) by extraction with dichloromethane and purification of part (0.42 g)
thereof by column chromatography on silica gel using dichloromethane-acetone

!
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A. Bromination of 1,2-dimethoxy-4-isopropylbenzene (31 g) with
N-bromosuccinimide on Kieselgel in tetrachloridemethane by the method of
Hisatoshi et al. (Bulletin of the Chemical Society of Japan, vol. 32, pp. 591-593,
1989) gave 5-bromo-1,2-dimethoxy-4-isopropylbenzene, lithiation of which with
n-butyllithium in ether gave 5-lithio-1,2-dimethoxy-4-isopropylbenzene,
dxeth}lannno-carbonylauon of which in the same solvent gave 2-isopropyl-

- =N N-di (15.2 g) as a viscous oil.
B. By the method of Example 43 aminosulfonylation of this
2-isopropyl-4,5-dimethoxy-N,N-diethylbenzamide with s-butyllithium, sulfur
dioxide, sulfuryl chloride and concentrated ammonia gave 2-isopropyl-
4.5-dimethoxy-6-aminosulfonyl-N N-diethylbenzamide (4.5 g), mp 181-182°C.,

cyclization of which in acetic acid gave 4-isopropyl-6,7-dimethoxysaccharin,
(2.86 g), mp 210-212°C.

C. Diisopropylethylamine (0.5 mL) was added to a solution of
4-isopropyl-6,7-dimethoxysaccharin (0.5 g) in dimethylformamide (3 mL). After
_ 15 minutes chioromethy! phenyl sulfide (0.35 g) was added The mixture was
“heated at 80°C. for 16 hours, diluted with ethyl acetate, washed with aqueous
sodium carbonate solution, hydrochloric acid (3N) and saturated aqueous sodium
chioride solutxon, dned over sodlum sulfate, and stripped of solvents. Purification
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or said heterocyclyl substituted on any
il e nitrogen at om by | ower - al kyl, hydroxy-I| ower:-al kyl,

ykyl , 2-, 3- or 4-pyridinyl, |ower- al koxycar botwyl ,

§| koxycar bonyl - | ower - al kyl , am nocar bonyl -1 ower - al kyl, -

Al Kyl am nocar bonyl - | ower - al kyl ,

br - al kyl am nocar bonyl - | ower - al kyl , am no- | ower - al kyl ,

bl kyl am no- | ower - al kyl , di -1 ower-al kyl am no-1 ower - al kyl ,

ol i nyl -1 ower -al kyl, 1-piperidi-B¥H -1 ower-al kyl, 1 _

i di nyl - | ower - al kyl or phenyl (or phenyl substituted by

| owe Bf e Iféﬁhﬁi@bpmaslg gﬂ%mghry on sﬂlcaaéekﬂl@almero}neﬁhﬁﬁe &l kanam do,

o - al kyl - | ower kanam . al kanam do, carboxy,

kox?‘é‘é‘i‘lﬁﬁ? a5 hodsisg (0.35 g), or said

- Iyﬁl lybmaﬂmw bpmh%?hiswu@mubﬁ&d (ellcxﬂ;mrammauane 3 mI.l.) n: L rlo

#p! Ky a m no -1 0 ami no cl'oal ky
nercﬁ?)‘f%“n? \?%;ek P?‘?(ﬁ‘gy trippsRteR mﬁg"aﬁ W%M al kyl ami no-

: | 5(y| i hisoprony

| ower 4 6 7adimethakyeabahadino0l3ogier - al kyl t hi o, 4- nmor phol i nyl -1 owor -
al kyl #hi o, pi peri di wer - al kyl t hi o,

| ower -4 b al koxycgyg&e&% ‘1%‘3»@‘?1 3%%"%“#%"@‘&%‘ O%Pﬁ

4- nor phol i n?HChllommth)d-Mkldepropyi-G7-dmamommacahglam(ﬁ 095 gii godr i di nyI "1 ower - al kyl ,

(i Doher - af BofhfezoR a8 SUnbORN 0,100 8) i ctStiRROI AY! - Palo.
trlflurorrePlFﬁﬂcatKZl‘Eféh?PfPﬁﬂ% wwstalhzetmrfmm Qi'ﬁ . ami nocarbonyl,

DL, ..t'Las.lr AR TS

| ower - &l koxycar bo TR ) s

di - | owér - al %&E‘W’R&Qﬂgﬁ@% X‘eﬁ%‘&?%éﬂ 1€arbonyl, benzyl oxy,

hydr oxy, 4-norpholinyl -I ower - al ky| Exaoer8%/1 or benzoyl substituted by

| ower -, al koxy hal t ed. by am no,

| over - al kyl‘%'rri no, the(ﬁﬁ’ ﬁw{%@%&ﬁgﬁ'% %ﬁ%ﬁ‘yﬁ'aaﬁoﬁ?

N- | ower - al k@hbeﬂzglféﬁbakkada'dmdysac&amr(me of Exangpl& §0), witloaemoniulroxy, hal o,
by ettt ke Ufoa G Sl i TheMAOr Al By 7 o BRLIEN ) 01 O

| ower al ki oxycar hct eﬁ)% sel ected from

1H (5- tetraammmssltdabenylthmmethylaﬁop@f wéz:élmmhiormethyl enyl seléide azol i nyl
(when Rl errih Gsetdef éraﬂﬁu a.lthu&mmdnaremoxvﬂ.hvd r&ha&!%w' thio),
t halj. m dyl

s Zylwepa X )Z“‘?x'mseuzfuwl oBiod W e osdmitinp gave Kehlimomtiyl
I 0OXO0- B-WMW 4-(5-o0x0-1 , 3,4-thiadiazolinyl),
Ly, L5 b P hanR e g of B ot bl or
2,4-1 rZQMdon(ethMmyﬂehyﬂwxysamhlmnniuﬁs ig) and bEgphenyltetrazob$hiblabl e car bon
sodium salt (1.5 g, reaction time about 8 hours) and purification of part of the
product (2.5 g., 88% yield) from ethanol gave 2-(1-phenyltetrazol-5-yl)ythio-
mﬂh;l:éﬁhoxx:l-h;xlmxysac.chann mp 178-180°C.
25 Example 56
A mixture of 2-(1-phenyltetrazol-5-yl)thiomethyl4-ethoxy-
7-hydroxysaccharin (Example 55, 0.5 g), dimethylcarbamyl chloride (0.14 mL,
0.16 g), diazabicyclooctane (0.27 g) and N ,N-dimethylacetamide (20 mL}) was
heated at 80°C. for 4-5 hours, cooled and poured with stirring into ice-water
0 (400 mL). Column chromatography of the resulting solid on silica gel by elution
with dichloromethane and dichloromethane-acetone (up to 98:2) gave first

hi
5-
1,
1

5-t
4-
4-
3-
atom

t

o A Sghs ) g . i
saccharin (mp 172-173°C. after recrystallization from ethanol) and then
{1 - i s r.7-di i -

5 saccharin (mp 145- 146°C. after sonication in ether). e
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| ower - al kyl am no- | ower - al kyl, 4-norpholinyl-Iower-al kyl am no, cyano,
bri di nyl -1 ower -al kyl, hydroxy-I|ower-al kyl, phenylsulfonyl

esul fonyl 101 -
tri-lower-alkylsilyl, carboxy or alkali metal salt thereof furyl,
oro- nethyl, 2-benzothiazolyl, |ower-alkylsulfonyl, an1nocarbony|,
- 4- nor phol i nyl, pyridinyl, |ower-al koxy, pyrazinyl,

@ al koxycar bonyl -1 ower- al kyl, di98 ower - al'kyl am nosul f onyl ,

i @i di nyl carbonyl, benzyl oxy, hydroxy, 4-norpholinyl-Iower-alkyl,

M or benzoyl substituted by |ower-al koxy or halo, or phenyl

#Mtuted by trifluoronmethyl, |ower-alkoxy-poly-Iower-atkoxy,

lenedioxy or | ower al koxycarb or, when Rerr] is

AR e i e
R a0 gl 09836 15 Wb S REXE o s s BABEY e shBRGRC' -5

is - S§ asd rehicsidé (0.Rigpand ethameth;mmlﬁmﬂ) w&ﬂerafohhmxmnm d‘(hartdmptydtmer when L

rer ] o by afioRed i dse DR Il B elefilcs 0 {8kt OF RTRAANA
Rerrf{is hymxtugewas tpassed tl}mﬁ&i’aﬁlyca)geis‘wh)nﬁhﬁlri}cwmlm &3), ad dwant-  al koxy,

| ower -jal kox f gnyl, cyano or
PN b Kz@ﬁ?&?@é"ﬂ ac&%‘féﬂybﬂ

t hr ee jsubst i W@M@%ﬁmﬁ@aﬂ -4 7%‘79%%‘1) ﬁﬁht?gé}’as proven
| ower '1a|1|@"5lna£'@a tonpmn&’drb&:lpmhm E&Wﬁ%ﬂﬁce Cﬂ)@.@% meRieind ha&am do,

| ower -@al kyl s no, uor we f

am nosul fon;}"JPJ #aﬁgﬁér"m&‘}W}’g [%‘flwﬁl 8' FS‘W@ h’l?élsg ?ﬂ%léleﬁgﬁmaﬂ‘bqtyhal o-

| ower - al koxyof tieyrdethoogy, prbtonesigual knd Y0% ealidncenyent bfyttle OXF/ pretanydignal. or nyl , amni no-
nmet hyl; | ower-al kyl sul fonyl, pol yhal o-1 ower-al kyl sul f onyl ,

| ower - al kyl sul fonyl - am nosul fonyl, | ower-al koxy-| ower-al koxy,

| ower - al koxy- pol y- 1 ower - al kBISh&GICA), TEST BESYLT®wer - al koxy,

I - alyle b | -1 I ;
p?‘g’\“;‘ir dg p ?’ﬁgfar onyl - bW et bk QXetase intiifidrOWEy nuihk YeuRSEyROGARONY | OXY:

described above at pages 85-90 the compounds of formula I of Examples 41-57
showed K;* values in the range from 0.024 nM (Example 43AL) to 1000 nM

{Example 42D, for example).

20 In the claims "corresponding” means that a variable of the structural
formula of claim 1 (formula I above) which is repeated in another formula has the
same meaning in the other formula as it has in the formula of claim 1 unless
otherwise stated and that "substituted phenyl” and "substituted heterocyclyl” mean
phenyt and heterocyclyl substituted as defined in claim 1.
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0 a ring nitrogen atomof R err] and "(2)-when mi's
1, L I’Risz&etHasEaeanlactSO, and Rerr], R[err] and Rl err]-are all.. n/

or, s1, Lis -S, Rerr] and Rlerr] are hydroge
or] |sh iIs O nis 1l Lis -SO or -S(err]-, Rerr]
- al koxy an err] and Rlerr] are both hydrogen, R[err]

cannot ";vn substituted phenyl. 2. -99- A compound as claincd in claim
inLis-O or -S-, mis O, nis Oor 1 and R err] is hydrogen.
A conpound as clainmed in claim?2, wherein R3 is

, brono, met hyl (- opropyl sec. - butyl,
c@noxy, [ sopropoxy o)r( “’ﬁ‘g"n’f“ ! ﬁéﬂ%ewrnﬁl?l S hydrogen 7-chl or o,
8 6-nitro, 5-amno, 5- acetyl am no, 5-(3, 3-di phenyl - propi onam do),
5- (1,18, 3-tetranmet hyl butyd,), 6-hydroxy. 7-hydroxy, 5-methoxy. 6-nethoxy,
$<y. 5, 6-dinethoxy, [5, 7-dithet hoxy, 6g,7-dimethoxy,
3 net hoxyet hoxy) et h -[ 2- (2- met hpxyehoxy) et hoxy],
7- car bdxynet hoxy, 7-(t- aryRonyl ) net hoxy, 7-di net hyl am nocar bonyl oxy,
| yUE—hEt480.OFL. 5 hydr oxy- 6- net hoxy. 4.
) §/V\here|nL|s-O,n|sIand Rerr] is
substi tut ed phenyl sel ected fgé’m% 2-fornyl - 4-nitrophenyl,
2- hydr gxynthyl - 4- ni t r ophenyl I or onmet hyI 4-ni trophenyl
4- chl orjonet hyl - 2-ni t rophcnyl ,, 4 (‘amm H'ophenyl azo) phenyl ,
2, 4-di jﬁ;l O‘r}@r@l(4 nmet hyl -1 p| perazi nyl carbonyl ) phenyl,
h

) nis 0, Rerr] can.only be heterocyclyl and CHR[ err] can only be g"

4- [(3 ]thyl pi p(erazlLris -O—l =3 )Smlrfowl,-];-phenyl

2, 4-di or o-6- (4-norpholin uony

2- chl orjo- 4- (4- nor ph8l ‘?"gﬁ‘gﬁ 8?1{))}]’

2- met hdxycar bonyl - 5Ryds nhmylménymcd by l-(4-k)\“°f~d“~)lPlPCWl" 1-yD)-

! carbonyl, 4-morpholinylsulfonyl, formyl, lower-alkoxycarbonyl, 4-thia-

10 morpholinylsullonyl or the S-dioxide thercol, hydroxy-lower-alkyl, halo-lower-

: alkyl, 4-morpholinyl-lowcr-alkylaminocarbonyl, 4-morpholinyl-lower-alkoxy-
carbonyl, 1-(4-lower-alkyl-piperazin-1-ylsulfonyl, 4-morpholinyi-fower-alkoxy,
di-lower-alkylamino-lower-alkylaminosul{onyl or an N-lower-alkyl derivative
thereof, lower-alkylsulfonyl, 4,5-dihydrooxazol-2-yl, lower-alkyltctrazol-5-yl,

is 4-morpholinyl-carbonyl, nitrophenylazo, carboxyl or di-fower-alkylphosphonyl,

- or any of the above in combination with subslitution of phenyl by
halogen, Tower-alkyl, lower-atkoxy, nitro, amino, lower-alkylamino or di-
allkylamino as defined in published PCT application WO 90/13549,
or heterocyelyl sclected from pyridazin-3-yl, 4-pyron-3-yl,

0 quinolin-8-yl, 1,3,4-oxadiazol-2-yl, coumarin-7-yl, saccharin-6-yl, imidazol-1-yl,
1.3 ,4-triazol-2-yl, thiazol-2-yl, 2-thioxo-2 3-dihydro-1,3,4-oxadiazol-3-yl,
1,2,5-thiadiazol-3-y], 2-thioxo-2,3-dihydro-1,3,4-thiadiazol-3-yl, 2-thioxo-
2,3-dihydro-1,3 4-thiadiazol-5-yl, 1,2,3-triazol-2-yl, 1,2,4-triazin-5-yl, 5-0x0-6-
hydroxy-4,5-dihydro-1,2,4-triazin-3-yl, isoxazol-5-yl, isoxazol-3-y1,

S 4,5-dihydro-5-ox0-1,2,4-oxadiazol-4-yl, pyridyl, 1,1,3-trioxo-tetrahydro-
1,2,5-thiadiazol-2-yl, 6,7-dihydro-1H-1,2,4-triazolo[3,4-b}[1,3]thiazin-3-yl,
4,5-dihydro-5-ox0-1,2,4-oxadiazol-4-y!, 2,5-dioxopyrrolidin-1-yl, 3-indolyl,
oxazol-2-yl, thiazol-4-yl, 23-dihydro-2-0xo-5-phenyl-1,3,4-thiadiazol-3-yl,
2,3-dihydro-2-ox0-5-phenyl-1,3,4-oxadiazol-3-yl, 6-oxo-1,2-dihydro-

9 1.24-triazin-1-yl, 1,23-triazin-1-yl and l-indolyl,

/—_—-
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£0- 4- (4- nor phol i nyl sul fonyl ) phenyl, 2-chl oro=4—(1; 1 -
E4-t hi anor phol i nyl sul f onyl ) phenyl ) _
| uor 04- (4- nor phol i nyl sul f om@d9-phenyl , This Sheet Has Boen Replaced
| uor o- 4- (4- mor phol i nyl sul fonyl ) phenyl : "m“m,”"m”'

k| uor 0- 4- (4- nor phol i nyl sul fonyl ) phenyl

. 0- 2- (4- nor phol i nyl sul f onyl ) phenyl ,

¢ | uor o- 2- (4- nor phol i nyl sul fonyl ) - phenyl,

- nor phol i nyl ) et hyl am nocar bonyl ] phenyl ,

chl or 0- 3-[ 2- (4- nor phol i nyl ) - et hoxycar bonyl ] phenyl ,

et hyl pi per azi nyrkafhnb@ e‘%&*ﬁyéuiaﬁﬂﬁ&yén any available nitrogen atom by

(

2-$H- hol i nyl)elh , -

2-§ g: néﬁ’ﬂgf‘lﬂl%lﬂg;@?%%}‘%éggﬁgmzzfzg%' }oﬁ?/‘!"}”pmgﬁ%);l, Iowcr;gl | oneny
jchl or wenmk y L bofoh 5 enyl .
a2, 4§FCR?%MBZ %_wx}r h II“' n ‘f?cﬁqjdn%noc rgalﬁ??ipﬁgﬁyl p g
for phOHOI“ﬁW@ﬂP’WBW% -'Q'J‘{ir‘g}"%ﬂﬁ%’hvdﬁ% Wi g‘ﬂ%’?‘f‘-‘af onyl-lower-alkyl;

¥ | uor amid b-dowarafityd) | lovwyt-atkyming 1godraiiyl,, di-lower-alkylamino-lower-

f, m g;z’é@}i; %—%}oﬁ%@k@%?é@?ﬁé@@ﬁl g-%ﬁ%iéiﬁgﬁgfé%:r-alkyl, I-pyrrolidinyl-lower-
, 5- di ff | uor@kyl-of phenyt {uin phenyy buwkstitutedytiy)aotimn ydwer-dlkylamino, di-lower-
5- di f1 uor %é}ﬂéégnggfoyaﬁklgﬂ% %%E%W&-Qﬂ?ﬂ%kver—alkanamido, carboxy-lower-

- di chl oro- [ hoxycar bony

di chl ordkapampdor garheyyp FsTor-aliox¥earheryle ossatkorp e hale),

| St Pl?d phosg? 2“y| PWIBMJ]{ het_crocyclyl_subsltifutclzd on an?' availablejcarbon atom by

-di fl uorq- - e - 1- pi per a sul ron nyl ,

11 vorsi Ipneralbyly inb et Ak g, fir G SRERpP. eycloalkyi-

, 3, 5- tri f | antine,-reréapioyiavpdral kyitytios ainfrortgweradiieitio, idver-alkylamino- A conpound
S porat med b SR e i Y 1R Iwek SRSV iRl et Py T uero and

4- or phol i nyl's
alkylthio, 1-piperidinyl-lower-alkylthio, 1-pyrrolidinyl-lower-alkyithio, lower-

15  alkoxycarbonyl, di-lower-alkylamino-lower-alky!, 4-morpholinyl-lower-alkyl-
amino, cyano, 1-piperidinyl-lower-alkyl, hydroxy-lower-alkyl, phenylsulfonyl,
toluenesulfonyl, halo, tri-lower-alkylsilyl, carboxy 61’ alkali mctal salt thereof,
furyl, trifluoromethyl, 2-benzothiazolyl, lower-alkylsulfonyl, aminocarbonyl,
benzyl, 4-morpholinyl, pyridinyl, lower-alkoxy, pyrazinyl, lower-alkoxycarbonyl-

20 lower-alkyl, di-lower-alkylaminosuifonyl,1-piperidinylcarbonyl, benzyloxy,
hydroxy, 4-morpholinyl-lower-alkyl, benzoyl or benzoyl substituted by lower-
alkoxy or halo, or phenyl (or phenyl substituted by amino, lower-alkylamino,
di-lower-alkylamino, lower-alkanamido, N-lowcr-alkyl-lower-alkanamido, lower-
alkyl, lower-alkoxy, halo, trifluoromethyl, lower-alkoxy-poly-lower-alkoxy,

25  mecthylenedioxy or lower alkoxycarbonyl),

or heterocyclyl selected from 1H-(5-tetrazolyl), 5-oxo-
I-tetrazolinyl, 5-thioxo-I-tetrazolinyl (when Ry as defined hereinbelow is other
than phenylthio), pyrimid{nyl, 2-benzoxazolyl, 2-benzothiazolyl, 2-phthalimidyl,
2-(1,3,4-thiadiazolyl), 5-(1,2,4-thiadiazolyl), 5-thioxo-3-(1,2,4-thiadiazolinyl),

30 4-(5-oxo-1,3,4-thiadiazolinyl), 4-(5-thioxo-1,3,4-thiadiazolinyl),
3-(1,2,4-triazolyl), 4-(1.2,4-triazolyl), 1,2,3-triazol-1-yl, 2-imidazoly! and
3-(1,2,4-triazolo[4,3-a]pyridinyl) when substituted on any available carbon atom
by di-lower-alkylamino-Jower-alkyl, 4-morpholinyl-lower-alkylamino, cyano,
1-piperidinyl-lower-alkyl, hydroxy-lowcr-alkyl, phenylsulfonyl, toluencsulfonyl,

N




s S

The conpoundas clained in, claim5 wherein Rierr] is
uore- 4-{4:morpholinyl sul fonyl )phenyl, Rlerr] is isopropyl and..
- et q-gxghsethas}}eenkeplawd A conmpound as claimed in:clalnm3, - 3

s - err] isfeterocyclyl or subStituited:. .~ ..
sel Hm di chl or oqui nol i n- 8-yl ,

¥ pyr on- , ymet hyl - 4- pyron- 3-yl ,
4, sopyridazin-3-yl, 2-ethyl-4-pyron-3-yl, 3-phonylcounarin-7-yl,
4- imari n-7-yl , 6chloro4trifluororrelthylcourrarin-7-y|,
4- metfggi g nari n- 7-yl , 3-(benzothi azl - 2-yl ) coumarin-7-yl, saccharin-6-yl,
4- (4-16 I I nu.ha 1r1~1m e rrqunhwb 1
,2,4-tri-3 %rig%()&ggdg %9{ |03(§¥<ﬁalézl(§% ilhbﬁ Ecb[ qJud;?oxqpyrrol i di n-
l-yl, 2-r@&h |m ¥ 1 wgyﬂrelpwyrralk S%Sﬂﬂbkdwﬂmmarmﬂ enz.
-104- % ﬁﬁtﬂbﬁmdmﬁ qziﬂéxoilké’x)b[ byraanyll Iowcr—alkoxycarbonyl lowet-
-rrethyI-Ztho %/ ?!Ilp)j 11 c%ﬂ 0y %ﬂ%lt -4 yl or
2- nehyl - 5% hen%j Yt -3 1xmmos on3! -pipeniciny cﬁ\rbf?WHg HORY &?%d in

claim3, W@ re4-motphohny1$av,:erm}aya benzvytor beniRpyd lsul}smuscdtbgt lewox:;lkbw oror
substi tut & heﬁﬁ% g;?éﬁénxi sl Y L@ bmetyr, (el LB bRY LATIBEL M¥dxy;

1,3,4-thiagdia
i methylenedioxy or lower alkoxycarbonyl,

or, when Ry is carboxy-lower-alkoxy, lower-alkoxycarbonyl-
‘ lower-alkoxy or di-lower-alkylaminocarbonyloxy, heterocyclyl is 1-phenyl-
10 tetrazol-5-yl, -
or,when L is -O-and nis 1, R} is cycloheptatrienon-2-yl or, when
L is -S- and n is 1, Rlis cyano or lower-alkoxythiocarbonyl or, when L is -SOo-
and nis 1, Rl is lower-alkyl or trifluoromethyl;
Ry is hydrogen, lower-alkoxycarbonyl, phenyl or phenylthio;

15 Rz is hydrogen, halo, primary or secondary lower-alkyl, lower-
alkoxy, lower-alkoxycarbonyl, phenyl, {luoro-lower-alkyl, lower-alkenyl, cyano
or di-tower-alkylamino; and :

R4 is hydrogen or from one to three substituents selected from
halo, cyano, nitro, amino, lower-alkanamido, phenyl-lower-alkanamido, diphenyl-

X0 lower-alkanamido, lower-alkylsulfonylamino, polyfluoro-lower-alkylsulfonyl-
amino, aminosul{onyl, lower-alkyl, polyhalo-lower-alkyl, cycloalkyl, polyhalo-
lower-alkoxy, hydroxy, lower-alkoxy, carboxy, hydroxymethyl, formyl, amino-
methyl, lower-alkylsulfonyl, polyhalo-lower-alkylsulfonyl, lower-alkylsulfonyl-
aminosulfonyl, lower-atkoxy-lower-alkoxy, lower-atkoxy-poly-lower-alkylene-

S5 oxy, carboxy-lower-alkoxy, lower-alkoxycarbonyl-lower-alkoxy or di-lower-
alkylaminocarbonyloxy; provided that

(1) when n is 0, Ry can only be helerocyclyl and CHRy can only be
bonded to a ring nitrogen atom of R; and
{2) when mis O, nis 1, L is -O-, -S- or -SO-, and Ry, R3 and R4

0 arcall hydrogen or, when mis 0, nis 1, L is -S-, Ry and Ry are hydrogen and R3
is halo, or when m is 0, n is 1, L is -SO- or -SO3-, Ry is lower-alkoxycarbonyl
and R3 and Ry4 are both hydrogen, Ry cannot be substituted phenyl.

2. A compound as claimed in claim 1, wherein L is -O- or -S-, m is 0,
n is O or 1 and Ry is hydrogen.

A 4



5-[ 2- §Bor pholnyl).cthyl am.no] - 1, 3, 4-t hi adi azol - 2-yl,

5-[ 2- (@or phol i nyl)ethyl]-1 , 3, 4-thiadiazol -2-yl,.2 .>"5-[2:( -2

1- pi perlRdi nyl ) eplagehi adi azol - 2-yl , 5+phenyl -1 3

, 3, 4- di azol - hoxycar bonyl net hyl )t hrazol - 2-y1 *~° R
5-(2 Byl )-1, 3Hl -yl 5-benzyl -1 , 3 , 4-oxadi azol - 2-yl,
5- hydr ggy- 6- ntt hyl -6, 7-di hydro-1H 1, 2 45triazolo[3,4-b][1,3]thiazin-3-y|,
5-(3-py@i dyl )- 1,3 , 4-oxadi azol - 2-y| ,-102-

3-ethox@-4-nethyl -1, 2,4-triazol -5-yl, 5-(4-trifluoromethyl phenyl)-1

3, 4- oxafi gz;j_- 2-yl, . A Borfy g@lh.hézlmbﬁﬂdhi)xrﬂ.fh&eirﬁ- oxad: azol - :2), yl,

-, 1,3, 4-oxadi a70l - 2- - (4- bi.phen .

g - o R yrogen, 2, rSimo o, ey iyt BOGRY Yo b,

% i dy|methdxy3cthdxy, lisopcipaxybr ghepyland  5- (3-furyl)-1 ,3

' lys 2+ =B ' :2-yl,

? rz1ioz;{z“(2)‘Is %édrflgcnllﬂ&i&gy%rrﬁre@fe ﬁ%ﬁ?ga;ng?&?&py mﬁ{h-(ﬁ- nor pholinyl)- 1
¥ 5di $2013-diphenyl-propicnamide) 5 n.)3.3~tztrerer-:tbylguwld4 échydrozy.y|

% - 2- t5 P = o) ks t. hi.adi | 525 :

» rret'frjlﬁ%xyp Yzé r»?%r?!xw gf}zl%lgl(lgca?"gzo tﬁ(g(‘ya_ ¥e F{B—dirﬁeﬂibxy, 5,7-dimethoxy,

i metSabdijsthory| §-iii~,(%mﬁ1@%mh%ﬂﬂlhozyfjl |7-{2-(2-methoxyethoxy)ethoxy],

5 (4 , 5|- P QriRxreihexy,-Fi bulbx DhetRody, tLdiméihPhagiddearbonyloxy,
-(4-panty

5-{4-[2 (2- %ﬁgﬁ%{“%@%ﬁc{'ﬁ e aip '-g‘@%lﬁfé-f}}’ﬁwa%{ng%yy.z_ yl

R is substituted phenyl selected from
2-formyl-4-nitrophenyl,
2-hydroxymethyl-4-nitrophenyl,
2-chloromethyl-4-nitrophenyl,

15  4-chloromethyl-2-nitrophenyl,
4-(4-nitrophenylazo)phenyl,
2.4-dichloro-3-(4-methyl-1-piperazinylcarbonyl)phenyl,
4-[(4-methylpiperazin-1-yljcarbonyl]phenyl,
2.4-dichloro-6-(4-morpholinylsulfonyl)phenyl,

20  2-chloro-4-(4-morpholinylsulfonyl)phenyl,
2-methoxycarbonyl-5-methoxyphenyl,
2-fluoro-4-(4-morpholinylsulfonyl}phenyl,
2-chloro-4-(1,1-dioxo-4-thiamorpholinylsulfonyl)phenyl,
2,6-difluoro-4-(4-morpholinylsuifonyl)phenyl,

35 46-difluoro-4-(4-morpholinylsul{onyl)phenyl,
4,5-difluoro-4-(4-morpholinylsulfonyl)phenyl,

| 4-fluoro-2-(4-morpholinylsulfonyl)phenyl,

| 2,5-difluoro-2~(4-morpholinylsulfonyl)-phenyl,

3-[2-(4-morpholinyl)ethylaminocarbonyl]phenyl,

i 30 2,4-dichloro-3-[2-(4-morpholinyl)-ethoxycarbonyl]phenyl,

3-[(4-methylpiperazin-1-yl)sulfony! jphenyl,

. 3-[2-(4-morpholinyl)ethoxy]lphenyl,

! 3-{2-[(dimethylamino)ethyl]methylaminosulfonyl }phenyl,

! 2 4-dichloro-3-carboxyphenyl,

i 35 3-[2-{4-morpholinyl)ethoxycarbonyl]phenyl,
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i met hyl a
ri methyl
;

ot et rahyd

I met hoxyphc:ﬁyl )——l 3 4= oxadi azol - 2-yl,

thoxyphenyl ) - adi a -2-yl or 5-phenyl oxazol -2-yl .. 9. ..
gnd as cl vvhereln nis 0 and:Rerr] s hetcrocyclyl
ituted he ect ed from 4, 5-di cyanai m dazal': 13-yl ,

di azol -2-yl, 4,5-di (nethoxycarbonyl) - 1
j azin-1 -yl, 5- phenyl sul fonyl - 1, 2, 3-tri azol -1-yl, -~
hylsiIyI-5-phenyIsquonyI- 1 3-triazol-1 -yl,
xycar bonyl -1 ,2,3-triazol -1-ylI7,
ik ethoxycarbonyl 5- phenyl -1 ,2,3-triazol- 1-yl,
1 -5- ezM)c)\hmbqn-xﬁ-m&phoﬂnﬁ)dihylmmbcatbtmbl]phbnslar boxy- 1 ,2,3-triazol-
@ pheny h y3-triazol-1-yl,
2t hyl p‘%é"SR}‘F’EPL’}gE’G’ ‘%)/ﬁl"?’ g?% ﬁéﬁt&%&%@éﬁlﬁl azol - 1-yl,
n¥| sul fahgdilwredgd-morptelinylgulidnyl)ghayhy| sul f onyl - 5-i sopropyl -
fri az'?ﬁ-ﬁ lar?ﬂ-(?ﬁo-cgﬁgﬂ&m%!efﬁ{ﬂlﬁWlfOnyl 1,2,3-triazin-1-yl,

4,5 dlcarboxy 1,2,3-triazin-
tﬁur?e@ﬁgphb)mﬁ@w&yml &w{)nwalfonw 1,2 3-triazol-1 -yl,

.hy| )@ﬂﬁiﬁu%?mwm eﬁ%l{%}iényll 2, 3- tr| azol 1yl
kLS ?’sﬁj m%f%ntom@aflsqpon;}ﬁpﬁ%,

i met hyl szdi-xﬂch&rmwmxymbdnglw&ny], 2,3-triazol -1-yl,

henyl sul f%ﬁglcggwé%[ daz oh%ﬁ/l)c}*f"‘g’?%&mge r’é é: hydro- 1

enzoyl -

,r......._.

-1

3 4- ox @i az%ﬂw@ymhospﬁonﬁpm&Z 3- d| hydr o- 5- ( 2- pyr| dyl)- 1
, 3, 4- hi adi azﬁ dr?[u\sg -ﬁ#ﬁleﬁf}m/gﬂr&m%(sq éﬂﬂ%ﬁw , 3, 4-t hi adi azol -

2 3- d|hydro- - 0X0-

-trlazol
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25

30

35

1ﬁu0r (4—methy1 i-pxperazmylsulfonyl)phcny or
2,3.5~trxf] uoro-4-(4-morpholinylsuifonyl)phenyl.
5. A compound as claimed in claim 4, wherein Ry is phenyl
substituted by fluoro and 4-morpholinylsul{onyi.
6. The compoundas claimed in, claim 5 wherein Ry is 2,3,5-trifluoro-
4-(4-morpholinylsulfonyl)phenyl, R3 is isopropyl and R4 is 6-methoxy.
7. A compound as claimed in claim 3, wherein L is -O-, nis 1 and
R; is heterocyelyl or substituted heterocyclyl selected from
5,7-dichloroquinolin-8-yl,
2-mcthyl-4-pyron-3-yl,
6-hydroxymethyl-4-pyron-3-yl,
4,5-dichloropyridazin-3-yl,
2-ethyl-4-pyron-3-yl,
3-phenylcoumarin-7-yi,
4-phenylcoumarin-7-yl,
6-chloro-4-trifluoromethylcoumarin-7-yi,
4-methylcoumarin-7-yl,
3-(benzothiazol-2-yl)coumarin-7-yl,
saccharin-6-yl,
4-(4-morpholinyl)-1,2,5-thiadiazol-3-yl,
3-methylthio-6-methyl-1,2,4-triazin-5-yl,
4-ethoxycarbonylisoxazol-5-yl,
2,5-dioxopyrrolidin-1-yl,

- met hoxycarbonyl -1 , 2, 3-triazol -

ethyl 1,2, 3- trlazol 1-yl,

, 4,5-d|cyano- 1,2,

2-methyl-4,5-di(hydroxymethyl)-3-pyridyl,
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} 5-di cyano- 1,2,3-triazol-2-yl, 4,5-di(t-butylsulfor
azol - -yl, 4,5-di (1=pi peridi nyl carbonyl ) -1z, 24+3- tr
i fl uormsmmgﬂmgepgctdrl azol -1 -yl, 4,5-di( 1 5" .

|nyI carb Yazol - 2- yl, IRRREED
t hi o- 5- mggj m& dlhydr0134tr|a2|n1 -yl,
BOxy-4, 5- 2, 4- oxadi azol -4-yl, 1
, 2, 5 adi azol - 3-yl, 2-(4-net hoxyben—zl@}l )indol-| -yI or

2- e, -3-(2, 6-di chl orobenzoyl )i ndol - -yl. 10. A
t | cgl(3 Q-mﬁ’fiéﬁe'd%}ﬁﬁmu%' @gx@,a%pﬁ@pl ytic enzyme inhibitihg

: as cllained in claim1, and &
phar e ut | céd( ééﬁ"i’fp‘épxypﬁinyl)‘m 4-oxad1azc;i 2War maceut i cal conposi tion

¥ ng asmqgcgg,lx ﬁﬂcﬁyﬁ-ﬂéymddﬁ%lm-?!&g concentration of a compound as o
cl ai neq I n a IO#_alFrrv‘s 2 to 9 and a pharmaceutical carrier. 12.

The usé of a ormula I as clained in claim1, for preparation
of a me‘dlf‘carrént for t r Azbmpoundaf clainsbdde rodaimt3;, whendingsiadanin a patient in

need of SUCth E‘ﬁ}%{e y?lgl &%ubsututec%hetcrozgf:fwgcléégaﬁ Ry @ conpound as clained in

any of clai 1 arat’ion canent for treatment of a
degeneratlvﬁm@ﬁasenﬂdnzal bakient in need of such treatnent.

1,1,3-troxotetrabydro-1,2,5-thiadiazol-2-yl,
4,5-di{methoxycarbonyl)-1,2,3-triazin-1-yl,

10 S-phenylsulfonyl-1,2,3-triazol-1-yl,
4-trimethylsilyl-5-phenylsulfonyl-1,2,3-triazol-1-yl,
4-methoxycarbonyl-1,2,3-lriazol-1-y],
5-methoxycarbonyl-1,2,3-triazol-1-y1,
4-ethoxycarbonyl-5-phenyl-1,2,3-triazol-1-yl,

15  4-phenyl-5-cthoxycarbonyl-1,2,3-triazol-1-yl,
4-carboxy-1,2,3-triazol-1-¥1,
4-phenyl-5-(4-methylphenylsulfonyl)-1,2 3-triazol-1-yl,
4-{4-methylphcnylsulfonyl)-5-phenyl-1,2,3-triazol-1-yl, N
4-phenylsuifonyl-1,2,3-triazin-1-yl,

20  4-cthylsulfonyl-5-isopropyl-1,2,3-triazin-1-yl,
4-isopropyl-5-cthylsulfonyl-1,2 3-triazin-1-yl,
4,5-di(aminocarbonyl)-1,2,3-triazin-1-yl,
4,5—dicar'boxy-l,2,3-tr§azin-1-yl,
4-trimethylsityl-5-dimethylaminosulfonyl-1,2 3-triazol-1-yl,

25  4<(1,1-dimethyl)cthyl-5-dimethylaminosulfonyl-1,2,3-triazol-1-y1,
4-dimethylaminosulfonyl-5-(1,1-dimethyl)ethyl-1,2,3-triazol-1-y1,
4-trimethylsilyl-1,2,3-triazol-1-y1,
4-trimethylsilyl-5-methoxycarbonyl-1,2 3-triazol-1-y1,
4-phenylsulfonyl-5-trimethylsilyl-1,2 3-triazol-1-yl,

30 2-benzoyl-4,5-dibromoimidazol-1-yl,
2-thioxo-2,3-dihydro-1,3,4-oxadiazol-3-yl,
2-thioxo-2,3-dihydro-5-(2-pyridyl)-1.3,4-thiadiazol-3-yl,
2,3-dihydro-2-oxo-5-phenyl-1,3 4-thiadiazol-3-y1,
2,3-dihydro-2-ox0-5-phenyl-1,3,4-oxadiazol-3-yl,

35 4,5-dicyano-1,23-triazol-1-yl,
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4,5-dicyano-1,2,3-triazol-2-yl,

4,5-di{t-butylsulfonyl)-1,2,3-triazol-1-yl,

4,5-di{ I-piperidinylcarbonyl)-1,2 3-triazol-1-yl,

4, 5-di(trifluoromethyl)-1,2,3-triazol-1-yl,

4,5-di( 1-piperidinylcarbonyl)-1,2,3-triazol-2-yl,
2-methylthio-5-methyl-6-ox0-1,2-dihydro-1,3,4-triazin-1-yi,
3-benzyloxy-4,5-dihydro-5-oxo-1,2,4-oxadiazol-4-yl,

1,2,5-thiadiazol-3-yl, '

2-(4-methoxybenzoyl}indol-1-yt or
2-methyl-3-(2,6-dichlorobenzoyl)indol-1-yl.

10. A pharmacentical composition comprising a proteolylic enzyme
inhibiting concentration of a compound of Formula I as claimed in claim 1, and a
pharmaccutical carrier.

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

12, The use of a compound of Formula I as claimed in claim 1, for
preparation of 2 medicament for treatment of a degenerative discase in a patient in
need of such treatment.

13. The use of a compound as claimed in any of claims 2 to 9 for
preparation of a medicament for treatment of a degenerative discase in a patient in
need of such treatment.
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