EP 0-296 879 Bl Description ‘This .invention relates to novel aromatic .

sul fonani des useful in the treatment of elevated intraocul ar pressure. Mre
particularly this invention relates to_c ounds having the structural
formula: 5 [ERR] as hereinafter EB&?%&?‘"%QE wel | as the pharmaceutically
and opht hal nol ogi cal | y acceptabl e salts thereof. This invention also

rel at espdsgngtida’ Maceuti cal conpositions and the use thereof for system c and
ophthal mic use is -enploying a novel compound of this invention as active

i ngr edi enthi§ Mentichrolatod a8 ABBI arbrhatR! sBfGAbRiEed RoffAOK S8atidng S58i6vated HRRGRIaA | Y
when aqeespé MobCbaritulirithio Ineg@itishorblad SR GBpdHdEmadsy théstuBieraltb@RS e known as

gl aueoma. BACKGROUND OF THE | NVENTI ON d aucona i s an uocul ar "~ di-sotFder
associated with el evated intraocul ar pressures which are too high for

normal function and may resu : eversible loss of visual function. It
untreated, glaucoma may eve ttﬁl” /d to blindness. Ccular hypertension,
le.,~the condi tion of elevaned i BO,MESSsuUre wit hout optic nerve
headdanmage or characteristi e tous visual field defects, is now

bel i eved by rrany ophthal - 25 nologists to repr esent the earli est phase of

Chee o et § Zsrf%gg ol e SRR R 8
gi auco tﬁﬂé’éo é P}?f’ﬂff f:rslﬁlﬂve a gln ent or%ba treat}(s(S r}i/:tg int g:c:: Cent 'y
have’ C',rr H %&g P hoar oty r%s AL Sl s
effecti |ntra res ese agents are

effectrve |n reducrng |ntraocular pressure t hey also 30 have ot her

char act gigx&hb0SR Of TOE NWERRIgAe St abilizing activi ty, that are not

accep} abte for—chronic ocutar use. -

(S) -I-t er Gralidinyg liai Sodtar HicctdeTRERBIAkd Wl dleviicd-iktabdadl PidSured wiich @é\tdo Righ for

pr opanaioymad fuh@ivn hrdvdldyorneiitn ierevalsitielosOpf aig@nfunctivia $t uhiesard, dlancdn@dhiayceventually

I Nt r aodeddato gindagsu Deuld rigpdriendid, tevibe doralftiomanyleuateddmitagaiias paesual Fighottsoptic
associ ateed heact danpgé orcchenedteristiaoleycomatousddiudlifiold defecss, osavetstiovad ba meamgenbithely er
many 250t melegistsdp repreaent the ewrligstotabod lglanggmagent s, e.g. to be devoid of local .
anest het i Mapy efplbe tdrugs | formrlmaw ] trqghg'awerratprqyﬁr! o9t eitelyysafisfactogyy dndeed. dew pl ay
m ni el adgances \rﬁfer‘a%e thepyaaimsn el AP ISP RECCIBIRG ARV ESTaTENe RS infeduced.

[err]-Db 'l% Pﬁc P'g"cﬁ‘%f’?tﬁ‘ﬁ t m3py &- af’@fﬁi@f% b °Fﬁ"fga?ﬂ?ﬂfls & @’F’@@’g up °d”ﬁ'th
t hese phile many. of, q“?fﬁ agRpts; e, oA ’g i‘;y also
anhyffr%g %rrg gro BT e Bl regr;rzae by o e
f ornmat | g ntr, téi rgssgre%nﬁ m aé: or(@, Xﬁg hwéa‘g eE{antﬁs
car boni ol %.? 2ok b boleSes O & & ugﬁ‘,’" l agg?@eg

i nhi bi tgn 6‘ of LG GIO&HIR pr&ﬁFﬂQQ b %a tio finimal

anhygy a,g,g,ahdg ibitors are now used to t rea I nt raocu ar pressure by oral

| Nt ravenourgholgh SlofiRines Yiis6dkbMing QHA @, s-bibding tab&ﬁselwnnbmeabmemmcst..ruras&urar

di sadvagés3@e, whe ioflttiekd tiugg nfadifeb® Nis CacBdnhtidintibitingt 16 RHGHG Udardofie aftiyttiate ampdy . -
Such a gérasSimpbdngipd tontiib@ibn & daasus hdwtr JorRatisly GhdByits dathbdi¢ dnhedase phiiwalur i ng

an Qcute apdntokietdd w@laarcaborgd ynhedraseditéions dlociaacitibede tiis GeupBhwag by Wintbhingl O

ot here agesnzying cerbéricanhydease ¥l istch chlbenidabydrasbinhibitoys @é naly wsed toi tregt itthaecular

car boni rressyri yool raieinfrayeriobs poetherndyptemis rpiies. they itheealy 18ve Hp ldistingt disedveaniagg eof

ti ssue, inhiiting ogsroeei |agphydfaes Brqugleout etrsiitecbodn hSugh aswoss ifruptieropfsa Apsic BR7ZAPP abl e

for clifypedls iylified jrgran acyip jaktagk pf alasmingly plpyated dniraerylal RressRAR) vhanEno other

i nhi bi t¥eY '%?f@C"r‘VéﬁE E"é*d"? Heslﬁbéi"y pireciipg the CS'B‘H“‘D@SVC"%G higitgs oply to,jhg desired

4, 4265 B%thalqaﬁéar éopp@l r@be P'gf ﬁ re available for clinical use.
a8l (ZF"' T&Q h'ﬁ%\{ds c?gl(an ?{f‘ § I‘;r%fe a5 43800 hovel
a

'6) - hyd
Cé”pg%ﬁﬁfn? os s"l"u o e@t\r%qreriﬁ e e PR L Foihezolesal

The novel compounds of this invention are those with structural formula:
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50 [ERR] %65 2 EP 0 296 879 Bl wherein [ERR] 10 the individual
di ast &reoners, the i'ndividual enantiomers or mxtures thereof, or a
- pharmacol ogi cal | y acceptable salt thereof, wherein: Xis [err]; Yis -S,
-0, or [err], wherein [err] is MEPP@P6$74Bkyl or benzyl, 15 mis 0, 1 or2
“[err] is a) hydrogen; or b) [err] wherein [err] and [err] are independently
sel ect edwif‘ern%?.{n i) hydrogen or 20 ii) [err]al kyl, or
iii) taken together with the nitrogen to which they are attached forma
het erocycl e such as norpholine, piperidine, pyrroli dilrle, or pi perazine;
[err] is hydrogen; [err] is aﬂydrogen; 25 ® % [
r
S
ctual formula:

[err] @l kyl; and [err] is a) hydrbgdh, b) [err] .

of conpounds arevvherein,[e A rr] apgg %;

A further prefer gi oup oisconpounds ar ¢! conpounds

[ ERR] 40 Subst Ll on at [ersPAsprieferr] map.resdalt in conpounds

W t h-asymretric carbons. This invent®on contenplates al.l of the
enaktiteners, and di astereoners and ni xtures thereof. Conpounds of fornula I
whi ch ar the ciagiddiiala Hlasterpamesf e rthee dndiyidpal enantiomers or mixtures thereof, or a pharmacologically

5, 6- di hyg‘?_ceps‘gﬂ%%awﬁ&ﬁi merd: et hyl - 4H-t hi eno[ 2, 3- b] t hi opyr an- 2-sul f onani de- 7
, 7-di oxi @ds oYz . .

5, 6- di hydiS4-Q-00 M hYPsseid BY ISk Shoy@ksL SEEMYH - 4H- t hi eno[ 2, 3- b] t hi opyr an- 2- su
| f onarf dg‘-'%,g'f- Foxi de; 45 |

5, 6- di hydr0- 8, 6- di m%)%hr})‘léne&hyl am no- 4H-t hi eno[ 2, 3- b] t hi opyr an- 2- sul f onam
de-7, 7-di oxi de; b -NF!17g 8 wherein R and R are independent selected from;

5, 6-di hydr o- 4- et hyl ar’r{ .?pidg)-ggf yﬁ -ﬁH-tohi eno['?, ki th¥'II opyr an- 2- sul f onam de- 7,

7-di ox}de; and cis-or ;)rca_qgrkyL jastereonmers and the | evo-or

dext+0- enant i omers of ihigker 1R InET HARE RitrogdAGo Whid HELarR fandch& o@PERESocyeld

such as morpholine, piperidine, pyrrolidine, or piperazine;

R" s hydrogen;
R is hydrogen;
25 A% is Ci—salkyl; and
R is
a) hydrogen, or :
b) Ci-zalkyl. .
A preferred group of compounds are those wherein R'3 is -NR'7R™ and R® is hydrogen.
30 A further preferred group of compounds are compounds of structual formula:
]l3
35 : | N SO,NE,
1s 8
R 05
40 Substitution at R'3, R'*, R,'*, R'S or R'® may result in compounds with asymmetric carbons. This

invention contemplates all of the enantiomers, and diastereorners and mixtures thereof.
Compounds of formula | which are especially preferred are:
" 5,6-dihydro-4-ethylamino-6-methyl-4H-thieno[2,3-b]thiopyran-2-sulfonamide-7,7-dioxide;
5,6-dihydro-4-(2-methylpropylamino)-6-methyl-4H-thieno[2 ,3-b]thiopyran-2-sulfonamide-7,7-dioxide;
45 5,6-dihydro-6,6-dimethyl-4-ethylamino-4H-thieno[2,3-u]thiopyran-2-sulfonamide-7,7-dioxide;
§,6-dihydro-4-sthylamino-6-ethyl-4H-thieno2,3-bjthiopyran-2-sulfonamide-7,7-dioxide; and cis-or trans-
diastereomers and the levo-or dextro-enantiomers of the diastereomers, and mixture of the isomers.
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55.3 ., EP.0 296 879 Bl The thieno-dihydrothiopyran ring systens are
~prepared. following the reaction schemes outlined below [ERR 55 The novel
conpounds of this invention wher g&%bgw {Ms hydrogen can be prepared by
treating the corresponding 4 oxo'c Phith tri ethylsilane in
‘trifluoracetic acid, or fromthe correspondi ng carbinol in organic solvent
such as agg} mlahg-&ah,ldﬁotﬁmpg.*an ﬁaéd;@gstbmé stb%kjsksmndwﬁ‘g%emﬁm&m biodlBoted: about
75-[err] for 4 EP 0 296 Bl about 1 to 4 hours as exenplified bel ow.
[ERR] 10 15 Reduction of the oxo conpound is best conducted in an inert

at nosphere by ad,ghi‘ng triethylsilane 25 dropwi se {@¢a solution of the ketone
inthe trifluoraceNng 8aEd ( TFA ro Ruperatur TR t Teq\hy1'si | ane
and ketone are usedl n a nol ar@ o%ﬂ 3:1togs:1 pré‘e bly 4:1.
The m xture is heat ple about to retrlux forl- 240 hours. After
cooling the exce®8S TFA is neutralized by additi oM™ 0f gagueous base such as
sodi um bi carbonate. The aqueous solution is extracted W E?.Elan i nert organic
sol vefit such as ethyl acetate and the extract is dri eh%)aa 1§vaporat ed to
dryness. 30 Al ternatively, reduction of the oxo cohpound is al so

acconpl i shed using bgranedi methyl sul fide in THF as sol gyent and heating the
m xture at reflBx 3 hours._The car bi nol s} by heating at
reflux with the di Qlfsi | akez Nal in ac¢toni for about
0.5 t0 4 hours § ¥ ‘quenchi ngygwEld wat er . ThelZ, 7 AeXi de group in
most of the novel ®¥npounds is generatetl Dy heati My daterr]al kanolic, 35
preferably nmethanolic, solution of the correspondi ng thiopyran wth agueous

OXONE[ err] [ERR] 4318t _abougs{oom tenperature for abqut 12 to 24 hours. The
g\ﬁ
ti

4- h@oxy ‘group prese

in_thgf t N opyeam i ng s, PYepa y reduction of
t he Torrespondi ng 4-k gro i h aegaptex Metal hydfid® such as sodium
bor ohydri de. The redd ?2Fi s conducted in a [eprda 2h OtS preferably
‘et hanol at about roomtenperature for about 0.5 to 3 hours. 50 A free
4-amno group is achieved by hydrolysis of an N-acyl} group such as acetyl
witha2a strong acid such as hydrochloric acid in an §§ﬁi§ al cohol ,
preferably methanol at about 75 Cto reflux for about 12
alé s 16 5
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The novel compounds of this invention whersin R'® is hydrogen can be prepared by treating the
corresponding 4 oxo compound with triethylsilane in trifluoracetic acid, or from the corresponding carbinol in
organic solvent such as acetonitrile with dimethyldichlorosilane and sodium iodide at about 75-100°C for

4



to 24zhours. Reduction of the N-acyl group with borane-dinethylsulfide
conmplex in an ethereal solvent such as THF, diethylether, or
1, 2- di met hoxyet hane provi des an gkamjll g:ﬁ%ﬁ%ﬁs exenplified bel ow by
reduction of ac- 55 etamdo to .- The ami de starting materials
can be prepared by acylation of the 4-am no conpounds. 5 EP 0 296 879 B1
[ ERR] Al 1 1 o avail able fromthe correspondi ng 4-hydroxy
conpounJg&géq%?@%%#%Egégﬁhﬁﬁ%hi-hydroxy wi th tol uenesul fonyl chloride in
pyridine at about -20 Cto 5 C for about 3 to 10 hours followed by the
addition of an alk lani e at a tenperature bel ow about 15 C foll owed by
warm gg to about ﬁé n\about 5 to 16 hours as 'shown bel W™ 15 [ ERR]
25 4- Al kyl am N oVersppmied fromthe 4-oxo conpounds by the
foll owi ng schene: | this process a solution of the keto conpound
in a solvent such as diefhylether, THF, 1,2-dinethox- yethane, benzene,
tol uene or mixtures thereof at Qb®aBs)3&848/FFAo [err] is treated quickly with
abow '@ one nol ar excess of an;gRFRQEPf formula [err] followed by titanium
tetrachl ori de dropw se. After _about to 5 hours_the mxture is filtered
and evaporated. The residue i 83765 al/ T Hll
as 40 sodi um borohydride, in excess in a [% Q% abl y
met hanol , at about roomtenperature for up . Excess hydride is
destrd¥yed with aqueous acid and the product 1s ismlated by standard
techni ques. Aromatic ethe are cle RX standard procedures such as with
boron tribrom de, pys4Qi ﬂ"ﬁfnﬂhe i ke. 45 Conpounds in
which m= 0 are prepasefl by he\ rQegss described in the attached schene.
In this process, a 2, ' iUt ed- 2 bronoacetate derivative 1 is treated
wi t a 2- mer capt ooxax the type 2 in a solvent such as ether, THF,
[err], DMF or m xtures t h& eof at about [err] to the reflux tenperature of
“the solvent to yield a 2-(2-nercaptoxazolyl)-2,2-disubstituted acetate 3.
In turn, tmedesdnest thé okvy cinpoyricid bbst dohductad il an imget rinmsphgrectyn aiiding drigthyisilenl  as
ag. HGh , aevise]tp aasgiutidner e katouk dhe HW:orapelic @hid (Bl atyeen tempespliier Therjdetiyipiiane 55
NaOH, KOkfid Kefo@Harp msesan & enlarsratip af Rbayt3: HIR(P: 1 epferablin:1- Tha/mixiuge s hoatpdat gboutfi0r G 1 o
range of torefiux]forabout Ro Feéipirendfieeeaoliacioe proesst TRA R nesplized by addian Pfeaglq‘* ngaci d
4 i's t hepucheaseiusy bigasbonee-{The anyeeusRoien s PHIPARS wihandeertRroaricagyeth < 72 °%¥i d
with car ang thgeitragtie Peghant} ""P%fé‘g%ﬁtf’é "S%ch as carbonyl diLnidazale o
fol l ov%%dﬁ g ;g& 'ézhé?ﬂucw Pht“f’g? W%ﬂé’ggr EE%"?&%?&WT“&%“W@%&%‘% IMgryisuniee
di met hyl $. ) h . ' - chlori or
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at about room temperature for about 12 to 24 hours.

The 4-hydroxy group present in the thiopyran ring is prepared by reduction of the corresponding 4-keto
group with a complex metal hydride, such as sodium borohydride. The reduction is conducted in a
Ci —3alkanol, preferably ethanol at about room temperature for about 0.5 to 3.hours.

50 A free 4-amino group is achieved by hydrolysis of an N-acyl group such as acetyl with a strong acid
such as hydrochloric acid in an aqueous alcohol, preferably methanol at about 75° C to reflux for about 12
to 24 hours.

Reduction of the N-acyl group with borane-dimethylisulfide complex in an ethereal solvent such as THF,
diethylether, or 1,2-dimethoxyethane provides an alkylamino as exemplified below by reduction of ac-

55 etamido to ethylamino. The amide starting materials can be prepared by acylation of the 4-amino
compounds.



acecykene' gives rise to acetylenic ketones which are desilylated by
treatnent with al kanols such as nethanol and then cyclized by heating in a
sol vent such as benzene, tol uen EJqu anzene, xyl enes, or 6 EP 0 296
879 Bl nmesitylene from[err] to Al tenperature of the solvent, The
resul ting furano[2,3-b]thiophenes are sul fonyl ated by standard met hods such
as treatnent with sulfuric acid and acetic anhydride in solvents such as
[err] at tenperatures_[. mngfmml20toaMﬂ%dfMImmdbythHmm of
the sulfonic acids w [err] to formthe

sul fonyl 5 chl or}aeg re_reacted acetone or et hyl
acetate to form ¥ iATeP 2P —>ThR ’ W carBonyl can
be achi eved by st yduri de reduction is best effected by

the reaction of [err] P@ an al coholic solvent aPa2tenperatures ranging from
[err] to anbient to give the hydroxyl derivatives 8. Corrpounds of the types
7 antj 8 can be converted to the 4- aI k Iam no conpounds standard 10

‘h@'P‘EPﬁ 3oy also puailables frofp ¢ &3TA °ié'li’s8!|f’°% o oE% i ng

dae 2551 i %‘é’?ﬁ""wﬁ'p%%"f%%%"%? NG R

adapt ed o oral hoéfmnls Fafrén such as tablets, capsules or the like; for
nasal adnlnlstratlon especially in the formof a spray; for injection, in
the 15 formof a sterlle injectable liquid; or for tqplcal ocul ar
administration in the formof solutions, ointnents® SO|Id wat er sol ubl e
polyneric inserts, @ gels. This invention i ~eU ;\Jy concerned with
formul ati ons opi cal  oculT@gCladm [ @s sbha,treat nent of
glagrpna and ®f soghmyvat e® iMer aoculgy prdsssf e and contain
about 0.1%to 1 t of medicanent, espédciafly about 0.5 to 2% by
wei ght of medi tane the remai nder being 20 conpr?sed of carriers and
ot her excipients well known in the art. The nedicanent in the novel topical
ocul ar formul ati ons conprises one of the novel conmpounds of this invention
ei t hes al 4ridvyighingsere glprbrrerarsddiamdie foxg cprapaunds iy tefdieying sdbekiki ng agent such
as tinolol naleate or a parasynpathom netic agent such as pilocarpine. In
such conbinations the two active agents are present’kﬁ7apprOX|nately equal
amounts. 25 Thf present invention also provi deB¥t he use of a novel
conpound of ®hf n or a phartespFitca t hereof for the
manufact ure squyef ul)Twisag r eat | pus e evat§d HmTeBRul ar
pressure and/ g pertension. O primary the treatment by
topi cal ocul ar admegi stration of about 0.1 to 2 ng @and especially 0.2 to
10 ng of such conpound per day, either by single dosé or on a 2 to 4 dose
“per day reginmen. 30 PREPARATI ON 1
5, 6- Di hyid#i® pfblcksd -yl e ¥t e (kBro MBBINBEVSY RN & Rilant Bich 126 [dthgreldbd HPPY2-@meioxs Ul f oN
am de- 7yethatk, ®snzets, BhuensSbrafixtves iepdt abéud FR0OC to 0°C is treated quickly with about a one
3- ( p- Meinbianeydae tiydn)amihe (o formauiC RPN thiloepdyniignsroipieaativnizie Aitipeise Aiar abbut dno Bf
2- eI ¢ apuctim optrenie fifegedSand evdpo@e8. The Irgsidud dfredigdwithl § conplerptelabbuddda madhviag aci d
( 10 g¢ sodium borohydride, in excess in a C;-~zalkanol, preferably methanol, at about room temperature for up to

24 hours. Excess hydride is destroyed with aqueous acid and the product is isolated by standard

techniques.

Aromatic ethers are cleaved by standard procedures such as with boron tnbromlde, pyridine* HCl,
C2HsS™ or the like.

45 Compounds in which m = 0 are prepared by the process described in the attached scheme.

: In this process, a 2,2-disubstituted-2-bromoacetate derivative 1 is treated with a 2-mercaptooxazole of
the type 2 in a solvent such as ether, THF, CHzOH, H20, C2Hs OH, DMF or mixtures thereof at about -20°C
to the reflux temperature of the solvent to yield a 2-(2-mercaptoxazolyl)-2,2-disubstituted acetate 3. In turn,
the ester is hydrolyzed to the acid under acid conditions such as aq. HCI, CHsCOOH, aq. H2S0. and aq.

50 HsPOs, and basic conditions such as NaOH, KOH, LiOH in solvents such as HzO, alcohol, DMF, THF in a
temperature range of O° to the reflux temperature of the solvent.

The resulting acid 4 is then transformed to the N,O-dimethylhydroxamide by treating the acid with
carboxyl group activating reagents such as carbonyldiimidazole followed by treatment with N,O-dialkyl-
hydroxylamine such as dimethylhydroxylamine in solvents such as DMF, THF, methylene chloride, or ether.

55 The hydroxamides 5 are then transformed into furano[2,3-b]dihydrothiophenes 6 by the following 3-step
sequence. Reaction of the N,O-dimethyl hydroxamides with the Li salt of acetylens or trimethylsilyl
acecylene gives rise to acetylenic ketones which are desilylated by treatment with alkanols such as
methanol and then Cyclized by heating in a solvent such as benzene, toluene, ethyl benzene, xylenes, or




0.056 .nol), and [err] (12.1 g, 0.12 nol) was heated at reflux under N2. . : =

After 19 hours, another quantity qf 2-mercaptothiophene (0.6 g, .0055 nol).

was added to the reaction m XtUur g E%{#ﬁ?‘ additional 5 hours at 40. R

reflux, the reaction was poured |nto and the agqueous phase extracted - .

W th ethyl acetate (3x). The organic extracts were dried, filtered and
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Step B: fifesledibuttiegpactign of NaBH. in an alcoholic solvent at temperatures ranging from O° to ambient to
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Pr eQﬁrpat E&ipiiedd of carriers and other excipients well known in the art.
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added dr eppigximatelyrrged amguntsconcentrated [err] (4.5 n, 0.084 nol. 5 After 1
hour, 2¢he Séf Aepshinyeationcalso providesihe pearhatneysheamepyndef disdnvantion pie P'B‘ﬂ"ﬁ‘}?“"ca'
pot assi uf?("&‘é%'?’af’@' f8‘°'0t '“aB“fW Aot redicpmenioysail g 'Eﬂaé‘;g@e"ﬁ‘? "‘K%Pé’“‘%t’dﬁ

ot A Goun Repet RLPTERE ety gy il o 01
vield 281°5j@r %8?&%"&3 s LSRR oot s S0l e 41 & 5.4 %Og,
0. 05 rml Q‘crownG(lg) in [err] (200 m), [err] - (21 g, Olrml)

was aédegR%Atrm xture heated at [err] with stirring. After 21 hours,
the m x u&e—w&s—eerncentrat ed to dryness. The residue was partitioned

bet ween k@l A-ale§ &by | (e ¥R | tered -and
concent r 8 nydr@ﬂ 4h?&r5 y- (* n?é)hoxy-gm?uylﬁﬁlgﬁﬁ %]tﬁ&ﬂy‘aﬁ sul‘f@actmdé &oxujd q pour od

into Goneeplr %&@atnfn%fl’3](p-M-Siﬂ&yﬁ@ni«lﬁ-@ﬂnéﬁ@ﬁtoﬁﬁﬂﬁﬁ‘éj&r&ﬁth&aad@ dryness and the
resi due dry packed WitTh Sifica gel. The dry pack was placed on a Still

col um (100 sexkiorant2- tnbeaqmmohnerte @l5Ug, ach58viniol), BHIS S [nel), pimetroxyginadnde eid (19 ¢, 30%9
of produopss metpand22Hs)8ir(13.1 §,@r12|mol) Siae pealsd aProtiyxandel Ng.Aftaf 19 hours, another quantity
5, 64.Di; hy dt merepnibtiiinptiene X968 60055 mal) vax yisiee frythg tehdtiomopdre3Allsy amaddignabh hatwssal| f on
ani d& 4o refiws dhepessidroras pPurpt itodh Hilcand thecierue phasy eaqiedgrithpthyt apeigis] (§x) The
:absol ut e°'@?’ﬁ‘hﬁ@la°t~‘( yere rigd, fillere %ﬂﬁé@"‘f?ﬂ‘f‘aﬁ"dﬁmﬁsskﬁ}erfﬁ“{“z gs ﬁ'tU’%edO\ﬁthdﬁFa"e The
i xt ur e \ﬂféf’s'“ﬁ'@%f%’d?'dals7r%ﬂ915°(33<°f\R[°E’1‘F‘§'EPr‘ﬂ? h‘q C ffH:EM)- 1 hour t he suspensi on
was cool ed, =m0 FPojubstan éﬁd‘?fﬁ' B S R5ORRPaNREP e

?
ddel ¥ poe 'EWE ; 4"%%%& Ga 3N
was a 'El'e ZS gonf} at'o'(])vn"ﬂ{/\%.) % ((Rx;d |n aqP ou%%t nPl péOW -tr( ?&lgwo& H%P%"%‘gl ( .

HCl ). The su gam C
extract dgj QHJ’“?I g:,lg \Qﬁz

crystall sjeie
charcoal t QJrMérGN dn 3 3Jne& f(aQZw@s ﬁpjceé)ﬁrQMom Step A (70 g 024 mol), DMF (1 ml) and CHzClo -
50 (500 mi). To the stirred solution oxaly! chloride (33 g 0.26 mol) was added dropwise at room femperature .
After 1 hour, the solution was cooled to -10° C and a solution of SnCl. (31.4 g, 0.12) in CHzCl> (14 mi) was
added dropwise. The mixture was then stirred at 0° C and after 0.5 hours, H2O (250 ml) was added. The
mixture was separated and the organic extract was washed with 5% NaOH solution, H»O, dried, filtered and
concentrated to dryness. The residue was chromatographed on silica gel (1L) and the product eluted with
55 CH2Cl> to yield 49.4 g (75%) of product; m.p. 82-83° C (CHz Clz-ligroin).




mp '215-Terr]. 25 Step E Preparatlon of ;
5, 6-D hydro 4H- 4- hydr oxy- 6- (p- et hoxyphenyl)thr enoJ 2, 3- b]th| opyr an- 2 sulfon :
am de- , 7-di oxide To a suspens %f Bgé%quct fromStep D (2.45 g, 0.0069
mol) in [err] (75 m) stirred a |§1 tenperature was added dropwi'se a
solution of "OXONE" (6,2 g, 0.01 erI) inJerr] (75 m). After the addition,

the M XuwPs®: PRSardiBRLESL-Bihyd4H-61p-rheHoxybh&tithienof ¥ bifiobyrdntond 2-siiRR&Ride
t enper aTUTE O T-NTOUT — e { €T 7] Was. THem Teoves - under T educed Pt essur e

and the resa ité Egledqoi@ioh 5f Prodlel froRStémE 1200 g\\D.072 nedlayid acECinhydidé &1p g, T

Or gani omahib bihyl tastal (160 6h) e, wasiakidied! idephwiad thdeOM.C edntsnittedHiSD, d4.5 mE 9984 mhble -

r esi duerfieat hque direystutidn vas atirddrab rofndernderature gndel sdiution®f potdsEid(pcabdts (BT0061 0082 m p.

247- [ ermdl).in %% ethanoHi4p Ind)yiam gddeHeAflpr Dismrsuthe solid whs catientadenn|ayfiftersand] deindrin ¥peub i n

Pr epar de vield 28 g opatgssiumsalthr ough E, but substituting for the

3- (4- net hbx n‘? ﬁ\ﬁewyio') gicth potessiymsft (28 @05ty g 1fcroppe ('31 &Hp N €89 yW)i RClati ds
gr-re

depi et de BY wag addpcp] érp%thg_p@mfj? B‘iﬁféé’ﬂs ‘Kpwith stlmng After hours the mixture was

5, 6-:di r‘@‘?ﬁﬁet}"%‘ﬂ il an’%s' 8r”' r Eﬁﬁ’df?"eg" Q #nd hrﬁ"’ »- The W?H‘&r??‘?f?é" 7 7-d
| oxi des Idé’?f’(g %é gl:f‘ V san gg‘ $ E@gﬂ

[err] Th g K was plac (rl co¢)umn mm and Ig(;re p[r)o Ec e danth%S@ gH Hzcgl[g%cp E
H ey'e"f TSO% o 1242833" CE @ 185.5.186.5 146-147  210-211 H

% g:: :: :Jll ét&J I5.]Pueparahon of 5.6-Drhydro-4H-43hydroxy-s-(p-methoxybhenyl)thieno[z,3-b]thiopyran-2-s0lfoh£mide [ ar rl
[err] [ 8 & kuspension of the product from Step C (5.0 g, 0.014 mdl) in absolute ethanol (75 mi) was dydey at
0.4 M gogionvis¥PNEBH. NQ0 L @.0pIAshE b abtupdl lvad ﬁd%tek'lé\jl lrdruawitkl ardgl BRG 1 Rour, the

Pre Ra’h adub@hsich, waStca@iEd. And he @tghol lsmodedt unBérareducéDpredsiire (2D o). Weite? Wigh bdided Yo

pen Qe regidiethnd tteauttadiutep It 816 @il diliteCactdi (Bl HICH-The Bdpbnsion dadigpaindedywithtétiyhi eno
[ 2, 3- b]acethte €3%) and resandahio eatrciiied filerell apd icoheentRRERAIRMNE$sOFheZedidde was crystallized

5, 6- Di Hspdy ©H:PH-GHa CN ghd fieredirthnaeghta Pad-afrfite @id yanth eireydodlt th ivield G 129 B2%) otaverduots an- 2-
sul f onaPP 352177 Cdi oxi de (a-iso- ner hydrochloride and [err]-isonmer hydrogen
mal e#t e Under N2 a m xt ure of

5, 6- di h3¥ pagali Hi-4 y (HE i
sulfonaniﬂﬁi’?. 7- di oxi de (4.9 g 0 014 m)l) in pyri d| ne (20 rr1) was cooI ed to

[err] whi oe apsugp%nslilt%n procluct pc}/m Step D (2.45 g, 0.0069 mol) in CH;OH (75 mli) stirred at room

30 temperature was added dropwise a solution of "OXONE" (6,2 g, 0.01 mol) in H.O (75 ml). After the
addition, the mixture was heated at reflux for 1 hour, and stirred at room temperature for 1 hour. The
CH3OH was then removed under reduced pressure and the resulting aqueous layer extracted with ethyl
acelate (4x). The organic exiracts were dried, filtered and concentrated to dryness. The residue was
recrystallized from CHzCN to yield 1.8 g (67%) of product; m.p. 247-248° C.

35 Employing the procedures substantially as described in Preparation 1, Steps A through E, but
substituting for the 3-(4-methoxyphenyl)acrylic acid used in Step A, the 3-R3-acrylic acids depicted in Table
I, there are produced the 5,6-dihydro-4H-4-hydroxy-6-R3-thienc[2,3-bjthiopyran-2-suffonamide-7,7-dioxides
also depicted in Table | by the following reaction scheme:

50

55



chloride (5.3 g, O. 028 nol) was added portionw se. The resulting brow
"solution was stirred at -10 to 0 C. After 6 hours, isobutylanmine (45 nl) _
was added at 0-4 C dropwi se at El%ﬁi éggi?the internal tenperature did not.
exceed [err]. After 2 hours, the h%g was raised to [err] and -
stirred overnight. The volatiles were renoved first at reduced pressure (20
nmm and then high vacuum (1 mm). The residue was treated 9 EP 0 296 879
Bl with 10% aqueous NaOH and ether and separafed. The aqueous |ayer was .
adjusted to pH 8.5 and extracted with ethyl & o{@xmhe extracts were
concentrated to dryness, the residue was dry pacHed wt Nica and pl aced -
on a Sill col unt 2B . The m xture of diastgri gvds —elited from
the colum with 2-3fpo[err] to d 0.7 g of g l sonmer, 1.8 g of [err] +
[err] 1isomers a 3 g of ajffsoNer—6+%. 5 THe® [err]-isoner was treated
with 4.5 N NC - [%rr]n&hd cr at$1 zed fron1|soprgranol ethanol to yield
product; mp. 211-[err]. [err] NVR (DVSO [err] 1¢0 (t, 6H), 2.12 (m 1H),
2.65'M 1H), 2.0 (bd, 1H), 3.05 (bs, 1H, 3.19 (ca 1H), 3.82 (s, 3H), 5.05
(bs, 1H), 5.28 (d, 1 H), 7.06 (d, 2H), 7.44 (d, 2H), 8.23 (bs, 2H exch),
8.28 (s, 1H). Analysisg Calc'd for [err] C,  44.94; H, 5.24; N, 5.82
Found: C, 45. 34 . 120 N, 5.80. 15g14 [err]-isoner was
crystallized as mhe al £ Lronﬁferrr—to a¥s e t, mp.
190-[err]. [err] Ny err e 94 (t, 6H), k8 ., 2.65-3.5 (m
4H), 3.81 (s, 3H* : 1H), 5.34 (d, 1 H=&! ) , 7.07 (d, 2H),
7.39 (d, 2H), 7.82 (bs 1FD 8.19 (bs, 2H each). Analysis: Calc'd for [err]
C, 47.13; H, 5.03; N,€5. 00 Found: C, 47.009; B, 5.05; N, 5.03. 25
EXAMPLE 1 Fol |l owi ng the priocedures substantially as described in
_Preﬁafation 2, but using e 4-hydroxy- conpounds and am nes depicted in
Table Il, there are produced the 4-substituted,an ounds al so 30
depicted in Table I{‘by e follow ng reactidhss Fg?%QBLE 11 [err]
er H

[err] [err] 8y _

[err] 25[err] [err]“ ¥4z [err] g1 [err] [err]
so Followi ng the pr stantially as descri%ed in Preparation 2 but
using as starting materials 5,6- dihydro- 7-nethyl-4-hydroxy-4Hthieno

[ 2, 3-b] t hi epi n- 2-sul f onami de- 8, 8- di oxi de- and i sobutyl Bnine, there is

o

30
TABLE 1
25 m.p.(* C) of Product of Step
R RS R A B8 C D E
H CHs- | CH; 129" | 745-75 | 185.5-1865 | 146-147 | 210-211
: H CaHs- | Ca2Hs- ~ - - - -
\/4 0 H CaHs- CHs ~ - - - -
H CH;- m-CsHy - - - - -

*b.p. at 0.4 mm Hg.

Employing the procedures substantially as described-in Preparation 1, Steps A through E, but starting
with 4-(2-thienylthio) pentanoic acid, there is produced 5,6-dihydro-7-methyi-4-hydroxy-4H-thieno [2,3-b]
thiepin-2-sulfonamide-8,8-dioxide.

45

PREPARATION 2

50 S,G-Dihydro-4H-4-isobutylamino-s-(p-methoxyphenyI)thi‘eno[2,S-b]thiopyran-2-sulfonamide-7,7-dioxide (a-iso-

mer hydrochloride and g-isomer hydrogen maleate)

Under Nz, a mixture of 5,6-dihydro-4H-4-hydroxy-6-(p-methoxyphenyl)thieno[2,3-blthiopyran-2-
sulfonamide-7,7-dioxide (4.9 g 0.014 mol} in pyridine (20 ml) was cooled to -10° C while p-toluene-sulfonyl
chloride (5.3 g, 0.028 mol) was added portionwise. The resulting brown solution was stirred at <10 to 0°C.
After 6 hours, isobutylamine (45 mi) was added at 0-4° C dropwise at a rate that the internal temperature
did not exceed 15° C. After 2 hours, the temperature was raised to 50 ° C and stirred overnight. The volatiles
were removed first at reduced pressure (20 mm) and then high vacuum (1 mm). The residue was treated

55

9



~produced the [err]- and [err]-di ast er eoner sof

5, 6-di hydro 4-i sobutyl am no-4H- 7- rrethylthl eno-[ 2, 3- b]thl ep1 n- 2-- -
sul f onam de- 8, 8- di oxi de hydrocr}%@[’ﬁg&@;ﬁ EP 0 296..879 Bl EXAI\/PLE_Z o
5, 6- Di hydr o- 4- et hyl am no- 6, 6-di Ihl eno[ 2, 3- b] t hi opyr an- 2- sul fonam ~ -
de-7,7-dioxide 5 Step A Preparation of

5, 6- Di yielr10%dacBibday | NSOHNGrsBotfr GhaRbiwseadithd hiveaLR idye wad el ok dsSadl onani

de A sekitatte® WitlDbthyl acetate (3x). The exiracts were concentrated to dryness, the residue was dry packed

5, 6- di Iwjtalsitice Gndbplakienat b \SHiH ddttrvini {1 BIVEH)2THS-rinjtiird) bjistefdinefs s @lubd Sroinftacitmele

(3. 00 @ith 2-3B1CN:@BIFGHCINto Gheld 0.2 4 rob bjsdmet U8 grof @4@ istmprsaand 13andferieon(ed (51%).)  was

cool &d The ofimme] was theatesh etitn 45N NOhO1HaOH reod (ciyStaliited fiohh BogyopaloRetanttity Vields

added peducimp.RIt-A148€i rring. Titaniumtetrachloride 1.14 g, 0.006 nol) was
added (Wé'MRl(QMSQU 9 BUEHBR-ZHM} ) AlSHmal i 3y G305 ey B30 Bl (€. The

m xt ur 8HW&E5 ©f. 11 88 & 1HInDHPGE: 2HMHd dd: gHhB-&5 B 2HZx). §8Bfss1H)f i | tered, and the
solid was washed with tetrahydrofuran. The conbined filtrate and washi ngs

wer é&~evaporated in vaguo anﬁhlfsheca&&bﬁblﬂizvm@sssunptende i n absol ute net hanol

(105 mM). Wth stirri ue) unoerT ™M yori de (0.53 g, 0.014
nol ) was added portiop wﬁd Cké Uﬁf ut'_fgg% Eﬁééﬁ']
i tar

ure was stirred at
anbi ent tenperature foc

B279 fl cdtionwth concentrated
hydrgchloric is acid, the mixture was concentrated in vacuo. The residue
was di st rTheisanen wes\ersialized as “&matms it fsqm ClGiNfo vielderreduet, (WPOBOMSR; C.dHd t he
aqueouSMRPMEONH 94 & OhY. 4188 dm 2R354ty 8. I (B 3B KPP (b&cﬁ”l)aﬁt% @2+ Bggs ) .
The watt8h 7PA(FefH T 7153 £95f 1R P Ri®h24eaclr at ed sodi um bi car bonat e
solution and extracted with ethyl acetate (3 x 250 m). The conbi ned
extracts were washed w hAMEle'I‘Ca(cﬂ)ﬁ)rC1d'rzU‘stS3Ve.n\l4GDd um sul fate, and
evaba’?at ed in vacuo. The P A Mbicg% 2§ t he hydrochl oride salt
g

from et hanol i ¢ hydrogenfch t_g;!r%!: i I‘c-ié) (699 of pure product.
at

An anal yti cal sanple me 1 -'Liar I aftdr tecrystallization from

ethanol. Anal. Calc'd for [err]: 25 - C

38. 53; H 5.58, N, 8.17; Found: C, 38. 49, H, 5.53; N, 8.03. 30

Step B_’_(Hﬂg‘pﬁalatlon of

o0 7. 7 a”‘ “0 AP S descbba B 800k Ao 2P b L SRY 18" Ayl onam

5 6- g gogipt :%T N% 0, 'e ﬁgﬁmf 29 progyced '8 [4'f "t?"tﬂﬁe{j ﬁfmc')’ﬁ FPRPRUBRTTf onani
( 3 r?e? ano %5 m) was aC|d|f|edvmth625N

nethanollc hydr ogen chl orlde (2.1 mM). Wth stirring, a sol utlon of ' OXONE'
(11.68 g, 0.019 nol) i-n water (65 m) was addedggv%ﬂlS ‘m nutes.” After
stirring at anbi e@® tenperature for 17.5 hours, t m xture was filtered
and ghe sol ird*w AT W th net hanol . The gaergy rate and washi ngs
wer e concentstfy ¢ NroS®¥Enw 55 C to r §h¥¥ehe cl oudy
aqueous sol uti,etNupe Pesi fied W t IEE ate so' rbonate sol ution.
The m xture \ﬁas exizracted w th ethyl acetate% 50 and 2 x 100 m), and
ﬁthe%?nbi ned extracts were washed twice with 40 water, dried over sodium
sul f&t e and evaporated in vacuo. The anorphous resi due was converted to the
crystalline hydrochl oride salt usi ng et hanol i ¢ hydrogen chloride to yield
2.16 g (44% of analytically pure p melting at 255-255.5 C. Anal.
.Calc'd for [err] :

R7R®BN- R Rts R
45 _ .
n-CzHz NH- H CH;- CHs-
CoHsNH- . H CaHs- CzHs-
(CHa)2CHCHzNH- H CoHs- | CHs-
C2Hs NH- H CHs n-CaH;-

50

Following the procedures substantially as described in Preparation 2 but using as starting materials 5,6-
dihydro- 7-methyl-4-hydroxy-4H-thieno [2,3-b]thiepin-2-sulfonamide-8,8-dioxide and isobutylamine, there is
produced the a- and g-diastereomersof 5,6-dihydro-4-isobutylamino-4H-7-methyithieno-[2,3-blthiepin-2-
sulfonamide-8,8-dioxide hydrochloride.

10



45 .. ..C, 35.24;-  H5.11, N, 7. 47;

Found? CL 35.31, H 5 00 N 7 53.° Errpl oyr ng t he procedures S
substantially as descrl bed in Ex eps A and B; but using as so
starting materials 6-[err]- 4oxo oun and [err] deplcted in Table VI

there are produced the 6- R3R4)-4- am no corrpounds al so depicted in Table
VI by tgRafs@dd 2 ng reacti on schene: 55 EP 0 296 879 Bl [ERR] 02 TABLE

11 15 [err— [err] _ - [err] [err]
[err] 6-D|hydro-4—ethylamrno-B{BIcI’n}etl{yBlH—i}ueno[2 \3-blthiopyran-2-sulfonamjdes7|7}dioxide
[err] [efr] [err] terr] 25

[err] s Step A: Preparation of 6-Dlhydro-4-eth3{laanrr0L6-d|methyl-4H-th|eno[2 3-btfiapyrai-2fwiondiide
err err err err
% err } 30 PF{EﬂkaI'Qf@Q—d@[ydroﬁ]6-dEmethy]l-4H-thleno[2 3-b]thropyran-4-one—2-sulfonam|d£ (3.00 g, 0.011 mol)
6, 7- Di hy dydsy Spphyoneipan (A0 oibanddengeng 4P eW ops coplegie 1P dp d’ﬁ“dzl‘@ﬁ ethyaaiRe ™, 4-d
i oxi de 340 §39 4pmolpyas aedegh raridly with stiring, Trm‘e'a %ﬂ‘ﬁi"@ PO%S 'ﬁ?é)c‘r’ﬂz'la g9V ?Inr c

aci =22 P& Y d‘f‘"ec’f‘%‘ftﬂ‘i’l‘i'%‘“%&"d’e'(a?f obelo ‘” °'
(045 o 208 o g '&srﬁd ? f@g fpsaibesg ot
QSLLEESU%:; l'eartw odrum bo E l{eh %ﬁ%ﬁn n?v:r e t:wer 15 ml? (3 Fagcgz:zt

tur er e frcatr dro
V‘ﬁﬁrgo‘l}%h J:éi’a phite ‘%ﬁa Eé?gh ; §Souted béiwe r‘ﬁ?ﬁﬁ 'n¥ dnd ethyl
c a % 1. ‘th lay nd 'extracted with ethyl acetate {2 x 50 ml). The

hy @f t 31'693&95 @sﬁmn’ﬁ séfufdlel I%dﬂﬂy biddtbofiRe solutionBHdEtrdNeed iWkh Bthyl acetate (3
thr ee ne&logel miyl BskcolvBified dxBERTWIE AEUAEH with wuBr Txf Rrid dverSsodiud sulfdte? ShaBdbgoratddM
(1.5 m) uaMuo[ ahd fosi@ubSihs Ehystallized ak iR Hybroéhioate Sutldini siiandhia Sydidlde chiglide mafee at
anbi env CBUPEEd)of reptadugd. chl oride (40.7 g 0.32 nol). After 1 hour, the
sol uti on wash apaigicaiGamnple nelkted]at 200e21 85 Sbéfat leopstaifzatioe frorh ehdddl.g, 0. 15 nol) in
[err] (100 m) was added dropw se. The m xture was stirred at [err] and
after 0.5 hour H20 (300 ure was peparated and the
organic extract is mshe*ﬁﬁl%&ﬁwgﬁm rbser r%‘j he, dried, 50
filter®d and concentratefl to diynéadssd yf"e‘iﬁ? t hg N:BiTie| conpound in
quantitative yield. Step|&ungiqpardftdon Jof H. 553 | N.8.03.
6, 7- Di hydr o- 5H 7- hydr oxy- 5- net hyl t hi eno[ 3, 2- b] t hi opyran Under N2, a m xture
of product fromStep B (11 g, 0.06 nol), ethanol (75 m) and NaBH4 (2.5 g,
0. 065 3%5 Swpl §: Ruegaration ofr £61DGYdre-dothylinaing@s-diathy-4HAli¢ne2, 3 JtGiodycn2; sulfdnamide-X.7-ur e
was heat eidxidé reflux for 1 hour, cooled and then concentrated to dr yness.
The residue was partitioned between [err] and [err] (3x) and the organic

A solution of 5,6-dihydro-4-ethylamino-6,6-dimethyl-4H-thieno[2,3-blthiopyran-2-sulfonamide (3.95 g,
0.013 mol) in methanol (85 mf) was acidified with 6.25 N methanolic hydrogen chloride (2.1 ml). With
stirring, a solution of 'OXONE' (11.68 g, 0.019 mol) in water (65 ml) was added over 15 minutes. After
stiring at ambient temperature for 17.5 hours, the mixture was filtered and the solid was washed with
methanol. The combined filtrate and washings were concentrated in vacuo below 55° C to remove methanol

~ and the cloudy aqueous solution was basified with saturated sodium bicarbonate solution. The mixture was

_ extracted with ethyl acetate (150 ml and 2 x 100 mi), and the combined extracts were washed twice with

\./"40 water, dried over sodium sulfate and evaporated in vacuo. The amorphous residue was converted to the
crystalline hydrochloride salt using ethanolic hydrogen chloride to yield 2.16 g (44%) of analytically pure
product melting at 255-255.5°C. -

35

Anal. Calc'd for Cy1H1gN204S3 * HCI:

: C,35.24; | H,5.11, N, 7.47;
Found: | C,35.31, H,500; | N,7.53.

Employing the procedures substantially as described in Example 7, Steps A and B, but using as
s0 starting materials 6-(R®R*)-4-oxo compounds and RPR¥NH depicted in Table VI there are produced the 6-
R3R*)-4-amino compounds also depicted in Table VIl by the following reaction scheme:

11



extracts were dri ed, filtered and concentrated.to dryness to yield the
title’conpound in 87%yield. 12 - EP 0.296 879 Bl Analysis calc'd for

[err]: C,6 51.63;" H 5.41. Found: _C 51.37; H 5.54. 5 Step D
Preparation of EP 0296 879 B1

6, 7- Di hydr o- 5H 7- ( net hoxyet hoxynet hoxy) - 5- met hyl t hi eno[ 3, 2-b] t hi opyran To a
sol ution of product fromStep C (26 g, 0.14 nol) under [err],

di i sopropylethylamine (28.2 g, 0.21 nol) and [err]ysf®38 nl) was added

dropwi se a sol ution of nethoxyethoxynethyl chl ori gesN2541 ., 0.22 nol) 10
and the solution was stirred at room tenper atysr . X sagg,rs, t he
reactd on was washed wth 1N HC Md [er N P ant-Pe8 “The
organi c | ayer was drj il ter ‘and concentxl§ dr yness. The residue

oS, um (100 mm) and tﬁelpr oduct. eluted with

was chronmat ogr a g )
progi-de the title conp¥®h@in 18%'vyield. 15

20% et hyl acet at €-
Step-E: Preparatg¥n N\
6, 7-\Di hydr o- 5H 7- (et hoxyet hoxynet hoxy) - 5- metgag] §hi endl[ 3, bi8) opyr an- 2- su
| fon- am de Under N2, a solution of product frog 39.7 g, 0.145 nol)
in THF (500 mM), was cooled to [err] and a somdfi rﬁéof n-BuLi (1.6 M 100
m, 0.16 nol) was added dropw se. O+%chour, [€érr] gas was passed 20
over the surface for 40 m nutes. Affrh%&" ﬁé:ddition, the m xture was
stirfed for 2 Hours at roomtenperature The mixture was then treated with
H20 (560 m), sogildml8getate 3[err] (45gd> 0.54 nol) and gﬁﬁroxw anm ne-
o-sulfonic acid 0: , 0.27 no]). Aftéer stirring overni ght at room

t enper at ur e, t(ﬁ?él3aq Ni{rspensi on wElgxt ract ed wi tH Bt hyl acetate (3x).

The organi c eXicipot enesr e i ed, fil t&rzet%—and concentCgied to dryness. The
resisdie was ¢ %ﬁwlﬁ% on a Stil 'c‘i—f—-“rm (100 mgyand the product was
eluted with 4 v)d 27err] to yiel®the title conpodind in 21% yi el d.
Step F: Prepar(@H_ on GHCH,NH- CH,- n—CoH,—

6, 7- Di hydro-5 z{ 2t hoxXyet hoxymet hoxyg -tp-1ret hyl t hi en@é 2-b] t hi opyran- 2-

B

sul f @nani de- 4, & oxi de 30 - To a soldit3on of oxone £10.4 g, 0.017 nol)
in H0 (100 MO, HITedded dropwi se a sdfalfson of produt®afrom Step E (4.0 g,
0.011 nol) indgfmu{100 mM). After stew+ng at roomhegpﬁr,ature over ni ght,
‘the mixture was? cvoled to [err] and sul flric acid (100 nf) ‘'was added. After
a 0.5 hour in the cold and 1 hour at roomtenperature, the m xture was
added®to H20 and extracted with ethyl acetate (5x). The organic extracts
were dr| ndrsﬂi)k ed and concentrated to dryness. The resi due was '
chr omat “3,.5“1, @h a still colum (40 mm 35 and the product eluted with 5%

o - N -

[err] t TthQrb-gﬁ- § | le-a DiRsigel 19- 221 C. Anal ysi s
Cal ¢ . S b —34= —3 3 N—A4—1+—40
SteG:A': B a?afﬁbn of 3hh-m3|_-c§¢7téﬂjio _hbhe)—ﬁnm&% loroptéNleld 3 45

6, 7- Di hydro- 51 :
4, 4- di oxi gemiliye St EBtohic aBHERATAL 6.21mBf, THF (40 ml), (C2Hs)sN (1.45 g, 0.14 mol) and 3-

6. 7- D hy@tcaptdhtbphe@Oeb gNo.00m&ly waRthBytéd A ird@BO{inder2ND hidi 20 pylk < he 2ol6tidh fvas potirede - 4, 4
- di ;)% into dilute aqueous HCI and extracted with ethyl acetate (3x). The organic extracts were dried, filtered and

: concentrated to dryness to yield the title compound in 93% yield.

| e
Founé:
i - b] t hi opyr an- 2-sul f onam de-

Step B: Preparation of 6,7-Dihydro-5H-7-oxothieno[3,2-b]thiopyran

45 Under N2 in a three-necked flask was placed product from Step A (59.3 g, 0.29 mol), DMF (1.5 ml) and
: CH2Cl2 (450 mi). To the stirred solution was added dropwise at ambient temperature oxalyl chloride (40.7 g
0.32 mol). After 1 hour, the solution was cooled to -10° C and a solution of SnCls {40 g, 0.15 mol) in CH2Cl2
(100 ml) was added dropwise. The mixture was stirred at 0° C and after 0.5 hour H20 (300 ml) was added.
The mixture was separated and the organic extract is washed with saturated Na2COs H20, and brine, dried,
s0 filtered and concentrated to dryness to yield the title compound in quantitative yield.

Step C: Preparation of 6,7-Dihydro-5H-7-hydroxy-5-methylthieno[3,2-b]thiopyran

Under Nz, a mixture of product from Step B (11 g, 0.06 mol), ethanol (75 mi) and NaBH, (2.5 g, 0.065

85 mol) was stirred at room temperature. After 0.5 hour, the mixture was heated at reflux for 1 hour, cooled and

then concentrated to dryness. The residue was partitioned between H20 and CHCl; (3x) and the organic
extracts were dried, filtered and concentrated to dryness to yield the title compound in 87% yield.
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ide 50 * To a cooled sol ut’i on (0.7 C of product fromPreparation 3 Step
G (3. 6 .0.012 mol) -in [err]. (75 m) is added dropw se concentrated [err]
(12.3 rﬂ) After addition, the mé}, % is stirred at roomtenperature
overni ght and then poured onto ic @ 68381 After stirring for 1 hour, the
m-xture is extracted with ethyl acetate (3x). The organic extracts are
dried, filtered and co e—conpound. 55 13 EP O
296 879 Bl Step B: Prepaf\vasissalgd for CsHio0S:: H, 5.41.
6, 7- Di hydr o- 5H 7- (et hylfami no) - 5- net hyFP¥1de d{§1§7- 1 Bfi¥pyr an- 2- sul f onami de-
4,4 diox- ide Into a 2-necked flask fitted with a short path distillation
head i s added product from Step A (2.5 g, .0075 5 nol) and THE ¢#0 nl). The
m Xt ur e iSteplie Rtepatatioh oETIDhEIr¢-BHI-F{Metmrybtraxyerethuty)-6-metbfithjeae3.2-blthiddyrda Ml of 10
M 24 mmol) is added very carefully. The mxture Is heated at reflux for
0.5 hour anth a balytion peeprpdudt Ggn RiegI¢ (AEIg. 0.20mal yindeMNg diifortopyiethylaminedA®&2 at 9-2it ed
to dryneswiiaed Gilald3q0vel) vastaddeddsenwisa g goletion phraethoyyhthorymetiyichierids 45 ml. E3ANWPILE 4
6, 7-\Bt My @r 1hs | qoiption yfan Stimrdngt trepp) temPerpaR AR B3 Povrsp Biprraastion was| ashea it elN7HG. di o
xi de A misgpgied NaHCQsrsslytionyand Hefph Ths Sigpiclagr pas dZ'e‘% teiedrrng coRgpnivated o qrynepss Gherri)
and 12 N'§fgwe g%"'ﬁ? atqoeapheel ey Stilk °°P’€‘f‘l(lﬂ? mm qnd hecproflyheluted: it ZQvacetiacetpte-
concentrgf”i-?ﬂe (?"ifﬂdﬁ é‘ge‘f%“%?w@l"dq/hé'efiltle conpound as the is hydrochl oride
salt. E ,

6, 7- Di Ry 1% €, e o, 9 8,7 -Dihydro-56-7-(me

e 4,4-di e*l—ge A m xture of product from Exarrple 4 (3 39, 0. 01 nol ), THF

( 100 n ). alied ) blsolidn Bt droduit fdnd S6EE @7 §,993 MENREHRSH0 Fni) ik é%ol@d fabksHd on
of i SObUtayd ¥ koi@Bh B LBLRI (& &M, 180 mDo FelmBIPNas st l¥pwisd Qe ols s, BOSGA wik pRMbESE.
The 1M %t We theSsuFhde lidr QY nktuids ORHEY {6 BRAIoALNY Rixt0N Wab biBBd foRB Bl RNodnt RAbEELM t h
sat Orat edrné fixkure B! thidnl tRBted WVEHIO BELIKE, sb&une ¥deta®CIHEO (481gl M5 LY ind AGEEFLamine3X) .
The or gamsoifdiiatia (305 027 ehol) etter $tirring eveatght atnébrcwiMp@tiire ahecahuéons Aspehisiph@ss t o
yi el d t hexteatied @ith &ty aodtdte(3x)0Thel digania rkichets aeredissd: fiseeichnd ponEsrarapd ® dynessSTep B
provi des résivige twas tteorcagnaphertion £XMMRILTN (BOGHOM) and the product was eluted with 4% CHyOH-
trans-3, @Hgianguelétmmﬂeammwdaw?%y@dnet hyl t hi eno[ 2, 3-b]

t hi opyran- 2-sul f onam de-7, 7-di oxi de and

ci s-5, 6- HepydFo- Aﬂi@'ﬁlhﬁﬂ abrT Ry Bo-pk7 Hpationysthgrynedioxy)-frmethyithienc(3 2-bjthiopyran-2-

t hi opyr atuPnanitedfdignide_ 7 7- dj OXI de St ep A: Preparatlon of
3- (2- nercap oth| Q heneg H)t an aC|I t ;
oy 5 b "e A o ﬁﬁ%"%agéa'ig AR
( ) g, (<] unc r(ﬁ gsﬁ%g?u t)%'lﬂ]
vas refl rat"u%t K '% i gﬂra&@@w% il wréasrgg\tc Sl 3N
H_CI and g ﬁer&‘&<$nﬁ%8 Qtra\ﬁédt dﬁfng%l on éﬁy leouitfh I‘(@) Mﬁ hed
Wi th the PRk @c‘ielut@@ g Pk '&,ﬁso Md:|£'9> p?me%eu\f@wmpmmp{g% }i08 g \9g-85 - @I
(37.2 g); distillation ([err] .02 mtHg) gavethetltle conpound (30.3 g,
100% _ Analysis Calc'd for CgHiy1NOsS3:

- C,3234; | H,373; | N, 471

\/40 Found: | C,3226; | H,367; | N, 472

EXAMPLE 3

45 ,7-Dihydro-5H-7-(ethylamino)-5-methylthieno[3,2-b]thiopyran-2-sulfonamide-4,4-dioxide (9)

Step A: Preparation of 6.7-Dihydro—5H-7-acetamido-5-methylthieno[3,2-b]thiopyran-2-sulfonamide—4,4~diox-
ide

50 To a cooled solution (0.7 ° C) of product from Preparation 3 Step G (3.6 g, 0.012 mol) in CH; CN (75 ml)

is added dropwise concentrated H.SO0. (12.3 mil). After addition, the mixture is stirred at room temperature
overnight and then poured onto ice (300 g). After stirring for 1 hour, the mixture is extracted with ethyl
acetate (3x). The organic extracts are dried, filtered and concentrated to yield the title compound.

65
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45 Step B Preparatlon of 5, 6- Di hydr o- 4H 6- et hyl t hi eno

[.2, 3- b]th| opyran-4-one_To a ‘sol ution of product from Step A (30.3 g 0.15
mol) in [err] (231 m) and DW EIQ é&gb} s added oxalyl chloride (14.0 m,
0.16 nol) dropwi se and the m xt 8 S rred at roomtenperature for 1
hour. 50 The mixture was cooled to -10 C and a solution of stannic chloride
(8.8 MsopQs: Préparkiidh bt &, ADhfld-St-£-behy Biniho) et ARl 3BLUHAYbySH-2 RifdAbAkiS s @ Giok-n e

t enper @eUT e~ bEIOW [ ETT] .~ The reaction was stirred at {err] for L hour and
water (T16 m) was then added dropw se nmintaining the tenperature bel ow
[err]. Theto hayesied nekdtatynhracshatipatt disillaionitad & Jaaipeodud Srom)Stdpac 2S¢, 18075h
[err§ aml abhBHD(49an). Thé anixeresis heatedl angaitie thilni dnd avsalution of 'BHL. (CHa).8U2WIE & Bonat e
sol uti &h 2amehobliis arded Brry cargfullanthesuiktyre istheatechgostik foo 0.5 aweand Hen treatddenith Ghipound
(26.9 glCl B% mY.7p miute is cORRPUHRGYIY FBsBogjsid@e e cprapound asrihegfydrochloride sait.

5, 6- Dh%dro 4H 6- et hyl t hi eno [2 3-b] t hi opyran-4-one-2-sulfonic acid To a

sol uts oduct fromStep (26.9 g, 0.14 nol) |n[err] (224 m>),
cooled to [err was added acetic anhg/drlde (39.6 , 0.42 mol) followed by
dr opwi SL-Dihydrof r?rP“H?O’EhWPtPYW“P'P[%l?M'oP 2 W{fonamtdq-ﬁ( 71_@‘??"99 5 maintaining the

tenperature regwobu t\rf,\f% The r3e ﬁa g‘ écj;q\mée 1S athgarte for
1.5 hOU{ Seﬂu;f rhoatr: ’% B( gconce% a% hér r(e ?o yi P&h —lle(i pou
t| t Ig %&9 ﬁ 9@ '§t atatl o

hg ro- nethylthleno [ 2, 3 b]thlopyran 4 one- 2- sulfonylchlorlde 10
To a syxpapsd &#n of product fromStep C (36.3 g, 0.14 nol) in CH2CI 2 (175
m), coofed—to [err] was added a suspension of [err] (45.8 g, 0.22 nol) in
[err] @73hyolo)sHALiSHy RAINBB bt Hinb8,2 b PliofyPaesufidnhiBe Belukud err]. The
m Xfuré was stirred at [err] t1or 172 nour and then poured into ice water (
250 ) . A heturetdf @rosuctibd Exaae atdesg, 0.01heoaTHRROB M RAS Bt il (B i) Brstiged: at &otne d
wi t h [ éerwgpraredwiiila @ soludparf Soldulyyye clioride (1et gLAN echl)w THF (Rtndris aded dropdsectheni t h
decol omiguyreds stianed @h roodr tomprgatas dvesmighy emd therv SpatedatithosatugptedeNaHEE: tspiufion. Tt
conpoumiktyrel (. ejctedSyitapetily! aftate Br)afThepergapic Sir@tDirh yideds filtrpdg anrbedngdntritpd teo
[ 2, 35 bdmess 3y vield ihe- asmide. Pedugliongh deiapnde B8 deseriesdi it FramplerioxdtercB Proigeshy tittec ool ed
to -30°“UMREY8%-added a sol ution of product fromStep D (39.6 20 g, 0.14 nol)
in acetone (140 m) dropw se, maintaining the tenperature between -20 C and
-30 C. The mixture was stirred a@&@%ﬁ—gor 1 hour, concentrated, the solid
oS crerled Wb InYRESLAAN- dEh§dak9ndl¥enbbEy! thienepaDauB] (31.6 0,
5, 6- Di hydrbhﬂb@ﬂrhgdzosyléoﬂé{RHQPt‘ﬁvéné[‘?xédﬁ] #Rfopyr an- 2- sul f onani de 25 To

a SuspenS'gﬁso g ﬁﬁ!ﬂgarar-@ﬁl-&e@hﬁmaena- g-methluhipnbb2aBsbllut e et hanol
(1100 n) Wwas ad edsdlum oroyr|e 5.3 .0 014 rml) The m xture was
reflgxed fERIOPDYES 1fgpardgerad—gdo PR-t-eth ght . The

'm xture was cool ed to [err] acidified vvlth IN HCI ba5|f| ed with saturated
bi carbonate sol ution, concentrated and extracted with ethyl acetate. Drying
and solsipra: Pepagion at 3- amegramethaﬁhené)lbetartoictdcd conmpound (26.8 g, 92% . Step G
Pre apation of

hy dFeoa gpiytion ¢f jirerbsnptidl (78.019y0-thihdrio TRF @8% ) viad pdded proleaic adid GAZ 91 (- 7, 7
- d| oxi e pad Fietyeming ¢H-Soml. 88BIMeN afdr ermStugywes refugedsion 22 poursy Thypojutip, was

et hané’P“ gmydnq lf%glﬂ'a%ﬁ and & wpy Pirenipdgyith ethyl acetate. The organic layers were washed
: with N HCI, water, and brine. Drying and solvent evaporation gave an oil (37.2 g); distillation (107 ° G, 0.02

mmHg) gave the tltle compound (30.3 g, 100%).

45 :
Step B: Preparation of 5,6-Dihydro-4H-6-methylthieno [2,3-blthiopyran-4-one

To a solution of product from Step A (30.3 g 0.15 mol) in CHxCl2 (231 mi) and DMF (0.7 ml) was added
oxalyl chloride (14.0 ml, 0.16 mol) dropwise and the mixture was stirred at room temperature for 1 hour.
50 The mixture was cooled to -10°C and a solution of stannic chioride (8.8 ml, 0.075 mol) in CH.Cl. (42 mi)
was added dropwise maintaining the temperature below 0° C. The reaction was stirred at 0°C for 1 hour
and water (116 ml) was then added dropwise maintaining the temperature below 10° C. The layers were
separated, the aqueous phase was extracted with CH2Cl and the organic layers were washed with water,
saturated bicarbonate solution and brine. Drying and soivent evaporation gave the title compound (26.9 g,

§5 97%).
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35 oxone ('104.5 g, 0.17 nol) in water (567 m) dropwi se and the resulting
suspension was stirred at roomtenperature overnight. The m xture was
concentrated, diluted with water t fed with ethyl acetate. Drying
and sol vent evaporation gave the %B%d%?t&’g%‘a solid, (27.9 g, 94% . An
anal ytical sanple was prepared by recrystallization fromacetonitrile; np
:]3-253[ err ]St(-gf@a"repatgﬁdn%f 86-DinQéiroRBIethylitfeno BA-bithiopyrhn-#ond B-sulldnic 4eid 1. Found: C,
trans-5, 6- dr&y,édhﬁoﬂb‘i-pﬁ]oda&h%mm(ﬁQ@Bﬁ P/tifvh ©REEI2 234 . LBbIGDYS ST, Raatidbonam
| de-7, 7- adétexdnt@riad (89.6 ml, 0.42 mol) followed by dropwise addition of sulfuric acid (8.0 ml, 0.15 mol)
cis- 5, 6- chhdintadhing- Wéltefnpetatund isamawn@r-05 Theetehatibd WasestiopP atJFedn) temipeptsdo- £5 bauks. dham d
e- 7, 7- di oxlidiesdoligeted piftler ritregars praivsiedia gve the titeesopodnd (30133, 883G (13.5 g, 0. 045
nol) in pyridine (80 m) was cooled to 45 [err] and p-tol uenesul fonyl
chl ori de tapdD:Preparatipn pf BB DinygrardH-Suneduiithinge {3 Orilliopusan-4agne@rsulpnyiehipride at [err],
70% aqueous et hyl am ne (190 n1) was - added dropw se whil e keeping the '
t enpet #t ur e TH B [SERRPTSIOP of Progyt dpm Stappt &6 %Gdf'fﬂ%ﬂ‘ Chyf Q% MY sopleduins85F I“’B?/ved
to stir d"rdo%FHsP P bels (4580 022 mawsc'am YHcA) denyissmataining @edwrerﬂ*
8[?%’3

The d %ﬁaﬁ"’&%ﬂ &t f’éd‘°‘f r’ %’9" PIRCICq WP 720 By

partit ?gdgah e 5 agfgsm;f(g o il 5 A G E %ﬁ%d“?'? 8;:ovgen. c

Iayers y w' wa?’ﬁ a7 AN TR ¢ ca O" rtymggﬁ e 2gporgliod 9 "AE was
ackea Pn SI a gel (70 230 nesh) and pI aced on a St| | col um of

S' | ' Ca geétep(@mpélg&nm?§abmy¢;9-@H B TRhihE B, 8 b Sfantd-dnB.240oh4siad L0 yield S. 6

g (38% of [ ans=Tsoner —and—tten 5.6 g (38%

of cis-i som% amm&HunT AYIRAIE ¢ide W 0@ BV-86 12 khstaaddadolutidhydi hRGdRt fdnh BRp DABI.S
yi ek di #g d, haatmiohns absyshe Qe ) brdewish mdifdming fite] terafishtded) Bet@en--Dordy sHahberd. dee Mp
270- 273 rhixturd vad Stirred alf® Cor20@uB ¢GheBilratsd, @2 solld. collectbli { vk tvd wth PateEAE atiddad giod

t rans- 5, Ghditlyamgundligi 4 gegsby)] am no- 6- net hyl t hi enof[ 2, 3- b]

t hi opyr an- 2- sul f onam de-7, 7-di oxi de To a sol ution of product from Step G
(9.2 g, OStIF: Frsioyrafion of BF-Phydra-#id-Hiry droxy GoatiyithianoR Srbjthiopyeps-2zdiivazinide opwi se
95.5% ferr] (32 m, 0.31 nol). After the addition, the susgenm on was

al lowed to \T\Saﬁrﬂ”tpﬁnsf%cﬂfrppé%é?faﬁﬂpe‘f 3aP19e P15 MPY jny ??@0"6‘?/8?1?110 1100 m'hya%eﬂdaql on
was pour e‘tﬂd'ﬁ'ﬁt‘{?mf‘%'d%lﬁ%e gt P4 éH’"‘fB}e “.‘L"“f‘\*&d’t‘as ’?Wéeds@ '\"Uﬁ and) theyy stirrqdygt foom
ext r act ed®WIHR Y 371“9 Tieamixturey % ?{ﬁ) i (N b‘iﬁ@?‘b"ﬁagm et ed
with [err ca'b ?ﬂ‘%&g' QE#%C@Z tegnaﬁ' c?BtFFE'gﬂtwr‘"af ¥ T KR and; voRt grgpottion gave
(87% %of &°’H§/&ro det yl am no- 6- met hyl t hi eno-

if; ’ké&fonthfa 99%&%@”‘ no

L ol P A SRS sohl ol

distillatiom, Q%adt.oar&dp&mﬁt i?&r%hté&@ S6S hﬁ@trﬁdﬁ .@he{nafol %0 )M)'vJa?a&leé Ql seftigAnys Of
bor anessdi gxeicibas1hf 0. fembiP irOwdidr, (sélﬁm@dﬁ i§Dhnk R FosfHgd Edspdh Wb Estittéd & room
Stirring tbhpRats 0vdmighttiie tHiGidre WadlbdnBdntrited AitntSwitht iiatedr 2@extrBcteOWithedtilyl hdbfite.
‘vol at i | e mhying iy kashf bvdpgratioNigar thd .plodidd Uk S, sdiith 627.€ @L 849N AlNandiyic® semple was
concent r gireudret @y ehcyyselstion flven dcednidlepmp ngsasedc.wi th 12 N HC , and the mi xture
heatied atAmakfhicist.for ke NOGR5C.H3G1N: H, B& Ns 43 pENSKon 30as HedHsT éingoated to
drynes® and the residue was treated with [err]. The mxture was extracted
W th et hy$t9!a6e‘ffamaéa"emmffaaﬁﬂﬁﬂhﬁ’fwhhaﬁﬁwam'ewﬁsmsthm'PEOI%F?-PMPWM-%@P@G"QQHJ'
.concentr e : o A ] K A

cis-

Under N2, a suspension of product from Step G (13.5 g, 0.045 mol) in pyridine (80 ml) was cooled to
45 -10°C and p-toluenesulfonyl chloride (19.2 g, 0.1 mol) v:as added portionwise. After 5 hours at 0°C, 70%
aqueous ethylamine (190 ml) was added dropwise while keeping the temperature below 15°C. After
complete addition, the solution was allowed to stir at room temperature for 2 hours and then heated at 50°C
overnight. The deep purple solution was concenirated to dryness. The residue was partitioned between
saturated NaHCO3; and ethyl acetate (3x), and the organic layers were dried, filtered and concentrated to
50 dryness. The residue was dry packed in silica gel (70-230 mesh) and placed on a Still column of silica gel
(230-400 mesh). The column was eluted with 4% CHz;OH-CHCl3 to yield 5.6 g (38%) of trans-isomer and
then elution with 5% CHyaOH-CHCI; yielded 5.6 g (38%) of cis-isomer. The compounds were converted to
their hydrochloride salts yielding the trans-hydrochloride mp 272-273° C and the cis-hydrochloride mp 270-
273°C. - —
55
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| somer.s: (HRLC anal ysis 87/ 13 trans: ci s). Chromatography as described in
~Step H provided pure trans- isoner. Enploying the procedure substantially

as described in Exanple 6, Step S fol | owi ng conpounds are prepared:
a- 5, 6- Di hydr o- 4H 4-i sobut yl am n?—F@!%eat%geWhi eno

[ 2, 3-b] t hi opyran-2-sul fonam de-7, 7-di oxi de maleate; 25 np [err]. (from
[err]/2-pro )i - -
[err]-5,6-D hy o 4H— lil:gggate greﬁargtlon oFt ﬁ'lgea'ﬁ'g'kg ? &1hydro
t hi opyr an- 2- sul f onani ﬁl’é"‘?"?tBYéi‘i“élé°h9d¥‘8‘éh¥éthﬁ-ﬁ€}@ RedrBJdrate: np
210-[err]. (from 2-preR@spYyran—2-sul fonamide-7, 7-dioxide
trans- 5, 6- di hydr o- 4H 4- et hyl am no- 6- et hyl thi eno[ Z, 3-bf et
t hi opyr an- 2-sul f onam de- 7, 7- di oxi de hydrochl o- ride; np [err]. (from

[ err]/ 2- pfopapipion;of ggduct from Step G (9.2 g. 0.31 mol) in CHaCN (110 m) cooled to -10°C was added
ci s-5, 6df€n“f'5¢cﬂ5<§/°4'ﬁi—s@* &3yl &34 Mol At theyadditioneihe Syspensign was allowed to warm to room
t hi opyr‘ﬁﬁpeﬁtgfﬂl Asn stisiingenvernight (ihe) sqlylien WHRIPQYEeH |98 | itpeand r?t?"e[déi"r‘] hour. {Thg, gelution

[err \],1 2935 c}ed v@p 5ethylaeﬁ: ate (4x) and the Organic exiracts were backwashed with aHCOa dried,

ﬂl re iald 9.1 g {87% -d -acotyl o-f-methyithi

trans-5 g?ﬁg&f"&' -su o mld W?Z’Tofgrﬁ% BIRTH Y PAUENET-H-4asptviamiteditarthionos ) £ on

am de- 7‘J2 xide

e C in m nd (8. n THF {18 itted with

Fnr Sgs 25? rstm n Reaé ancﬁhﬁlén%:rﬁﬁi gin gl cﬁat%elsf,lt})y ?ille ag kg :% %aﬁ‘ 9&25 (?(s) I‘%Pl fona

1 jth stirring (the short path distillation head was utifiz d to collect the volatil
trans: Sdﬁefﬂrlgm 5)0;\%#‘3?4’1@@; B QI 0 R oo B b toSbsst b S Rsafic Sy f Onam
i de-7 | the>Mixture hoaled at BRY. Atter 0.5 hour, the suspension was concentrated to dryness and
tr ans 5hh§'réildhé/ GO trébdudri BN DA hé Giurd ﬁéméﬂrwted with ethy! acetate (4x) and the organic
[ 2, 3- D] midnd Wy biadd; Ritebd| dhd Bidbtated to/drilieSXto GRId &t @ Po%) ofemRiutél df @nsOfind cis-
t r aQs, Sisfindild RLCmdibbidd 8BiNYidns:cis). Chromatography as described in Step H provided pure trans-
am no- Giseredrhyl t hi eno[ 2, 3- b] t hi opyr an- 2-sul fonam de-7, 7- dioxide 40~ A
m xt ur e ofeEmplaging the bec@gwpobﬁadtia(@aﬁegqrib@i i @8Bnpiecd .)Stapn d-H, the following compounds
di - p-t otreosgbar®kt art ari ¢ aci d nonohydrate (0.85 g, 0.0021 nol) in n-propanol
(300 nml) websb-Piugroctt-4-sotytylamira§-repiittithidne  [RPatblGiopwin:omwifdnpmiden’ &ioxipg O‘Elgl??t%
filtéf-aprdgidamidi8HPRpeRolf charcoal (Norite and Darc d&ﬂ) The filtrate
was concerrepi @d’“b “45t5PhY %’P@ %‘W&S’P"ﬁ‘ﬁ@s théﬂ?éﬁ'&'ﬂ'z?‘ﬁm?ﬁm‘ of -t ypegiged to -

|1'4°z'@""h fretes m%%‘ i | tered off
the. m r f:ﬁg g %ﬁi@@ st R aplmaiet T rerig gl d o
e

P };’%‘%*3

recr ys t hl & %t i 4-eth lamm -etth C(g g%i 9\10%- ran-2- rliﬁéngd‘ef';hfexﬁo re%g{l @r«&{' ese
sat urat ed (jol rla .laf?s“s S Bthlarhi b6 AL B HHER ﬁ% Shl2\Y, Fohan@&ehi’% il at e
(5x). The qr %r{m @éh.ﬁﬁﬁ&ﬁa metgﬂm.a.oe@emf' t\ e "@(&9 366 lg)&ledr yness

to yield @sbadd t@hs-3.6-88ydRASL4-mdtRRarhidy- @q,rblpgmz siej tﬁ@dy&anxeeﬁuoame&r £dioidedm 5.6 N
HCl gt hangls- aadraRd-/6tif drd-ALbmbthRamitd-Edbuly SR BIbPBRRPRAN-I-QilfdHamIde-7-dodiag Oof the
(+) isoner; [erT] =8.23 (C, 0.9 [err]); np 283-285 C. The comnbi ned not her

| i quor sswerieRssoRtdNed tahstd6-dihyaRt4iradisd atiad-eHnehitthzho[ 2 8-btHNplahE-satothntidecy,7-

‘mi Xt ur ediexder acted with ethyl acetate (5x). The qrganic extracts were dried,
filtered and concentrated to dryness. The residue was treated with

di - p#¢ ol udymhixtretofiihe &itd eompetind (3fom 61898¢rred)and ¢i-rgeluoyBD-GRiarc wmonemdraﬁ (?)ﬁfdpanol
(200 m 0%?ﬂd"°t')we"’Pf§Bﬁ'Fe'r(§°°s"@ peas ded E°'M§é"‘b¥"6c‘;‘@§§'“tﬂ’é§@f?"défﬂu raé\}?’cﬂi’sﬂ to
give 0. 7" a [gyer ohghayco '('?‘%'P?r?éi’ Da V’;r filtrate grasy gon ‘t‘!"at&d / boligg obabguti7ar | .
Enpl oy| ‘fdn‘@e ?'B?f"é’d °§’5?Uff's Tk "8@'9 ‘"eﬁ’ f§f"8 "l{?;

ol <t
trans- opa ( 75 to yiel i1 sa free base t ac1d e com in

st ||
4 er diq fr gw e%, rys |0 BTh | th
o §.m¢ oiémz ks o T RE T L A
there af,, a%g % Pégsbasé Tﬁ ﬁyd ochloride salt was prepared from
) 5 6- di mos f the_( +) isomer; [a2* = 8.23
[2,3-b] @I@p&m@m ps éé@aé" edl B o3 e () comer BB 5221,
99% Qpt Nﬁﬁédsyaneuﬁ&m&mrJtE’AerteoF&.@Irrétﬁvn 2D {sMO Yhe &géna:r SRENE w6 Flod, RROFATANY; 16
concentrated to dryness. The residue was freated with di-p-toluoyl-L-tartaric acid monohydrate (0.85, 0.0021
mol) and n-propanol {200 ml) and the isomers separated by the process described previously to give 0.7 g
of the (-) isomer; [«}3* = -8.34 (C, 1.0 CH;OH); mp 283-285°C.
Employing the procedure substantially as described in Step J, but using trans- and cis-5,6-dihydro-4-
55 ethylamino-6-ethyl-4H-thieno[2,3-bJthiopyran-2-sulfonamide-7,7-dioxide there are produced the following
compounds:
trans (+)-5,6-dihydro-4H-4-ethylamino-6-ethylthieno {2,3-blthiopyran-2-sulfonamide-7,7-dioxide hydro-
chloride, mp 275-277° C, 99% optically pure by HPLC. From di-p-toluoyl-D-tartaric acid {DPTDTA);

16



EP 0 296 879 B1 trans (-)-5, 6-di hydro-4H- 4-et hyl anmi no- 6-et hyl t hiteno~ = . 7. =i
[ 2, 3-b] t hi opyran-2-sul fonam de-7, 7-di oxi de hydro- chloride, np 277-[err],. . "=,
[err] = -9.43, 97.6%optically pugge 2%E§ﬁ¥§% fromdi-p-toluoyl-L-tartaric
acid (DPTLTA); cis (+ )-5,6-dihydro- yl am no- 6- et hyl t hi eno
[ 2, 3-b] t hi opyran-2-sul fonam-de-7, 7-di oxi de hydrochlo-" 5 ride, np 252-253
C, 99% opt i twas I(51-5wewr@dubMHHFau@iamfnbethWAz,wi:ﬁiopyran-z_'su|fonamide-7.7-dioxide hydro-
(-)-5, 6- dhibriddy mp Lirir-dece Chiizare FI4306926% \whiidallyepute by HPLC, from di-p-toluoyl-L-tartaric acid
[ 2, 3- b] t @RIPYMan- 2- sul f onani de- 7, 7- di oxi de- hydrochl o- ride, np 248-[err],
99% opt i caldisy/( wﬁﬁ@lmwoﬂmmmmmmﬁlafﬁmm Birhlthiopyran;2-setfoniimidé-7,7-diexids kyerocido-s -
and t r ansideMpP5eLE5 Fe99% ohtisally plve by HPLGe rorGDBTPTA; of t hi § Exanpl® ¥~ “can be
resol ved i raio Ci-b.&deyeiordti-aibylaming6-gihwibiensu [2S<bItiaysanzA-ruliaaprhigle-3.8-digddeciidiseilo-i n
Step J. fide. CPABraS0CCaPNe ortictly pyra by BPYCOHITP Mt racti ng States: AT, BE, CH,
DE, FR GB,Simierly. epch qf the qifjer cispand rang-diagiareeyngizideseribed pitns gHP 4 pt this Examele 6 1ean
wher ei n 98 9sQveddnty fienptiiomers By, grocegirgs substansialy as descrbed inRIPR - dual  enant i omer s
or n¥fur g§§ t hereof, 45 or an ophthal nol ogi cally acceptable salt thereof,

-\glhe[)giqul Im er?ltfrleioang gontg’aﬁﬂng Qéfes fé[BPE] &IL 1D€§?F?Legdﬁbldb J L&rsctog eE ;1 ?i kyI

wher ei n [1erA pdependent |y sel ected from |) hydr ogen or ii)
[err]akkyl, %‘F@a e‘ﬁ%‘%&%’! red?ln‘vvlth the nitrogen to which they are attached

forma 55 . heterocycle sel ected from norpholi ne,

pi peridine, pyrrolidine, and piper#A 5. N\err] is hydrogen; [err] is
hydr ogen; 17 EP 0296 879 Bl tral BOoNH

(-)-5, 6-di hydro-4H 4- et hyl am no- 6- et~ PTTli eno -

[ 2, 3-Jppt hi opyr an- 2- sul f onam de- 7, 7- di oxi de hydro- chloride, nmp 277-[err];
[err] = -9.9®ei07. 6% optically pure by HPLC, fromdi-p-toluoyl-L-tartaric

acid (DPTLTA);

25 . ) A t

e

35 L{’\"’RJ‘LJ:‘\&/ |
. K‘r’ /kx)la\ i'u\ ﬂ\

40 N | .;L ‘;\x’;

the individual diastereomers, the individual enantiomers or mixtures thereof,
45 :
or an ophthalmologically acceptable salt thereof, wherein:
X IS -802-

Y is -S-, -O-, or NR"™ 'wherein R is H; Cy-salkyl or benzyl,
mis0, 1 or2;

50 R"%is
a) hydrogen; or
b) -NR'7R'8, wherein R and R'® are independently selected from:
1) hydrogen or
if) C1-salkyl, or taken together with the nitrogen to which they are attached form a
§5 heterocycle selected from morpholine, piperidine, pyrrolidine, and piperazineg;

R" is hydrogen;
R%a is hydrogen;

17



. . ___—————’'“"_—_—___—-—_——-””-"I
cis (#+)-5, 6-di hydro-4H 4- et hyl ani no- 6-et hyl t hi eno - ’
[ 2, 3-b] t hi opyran-2-sul fonam de-7, 7-di oxi de hydrochio- 5 r I\“‘“‘\W\\“‘““‘\‘“\“\ '.
252-[err], 99%optically pure by gdPboos g79093 DPTDTA; cis . HIBRMREIEG B0 »
(-)-5,6-di hydro-4H 4-et hyl am no-6-et hyl t hi eno '

[ 2. 3-b] t hi opyran-2-sul fonam de- 7. 7- di oxi de-hydrochl o- ri de, np 248-[err],

"99% opt i cakbns [5itB.8-dibydréiBii-€ othylominePehilikiend| [m]!hldpyran-éadhnamdet-héd@ﬁdﬁe rhyt!ro-s-
and t r arehloffie e PERMRT S WBS Cr 1998 d97A% epticBiyepyrq b HPLG| fomEsimripliayi-gtartarisaasidhe
resol vedPPRET®i t s enantioners by procedures substantially as described in

Step J. _10 _e(arﬁﬁ-dmda%%%@v'am-nw'awmw RBG-bitpRYFaars a@ﬁe?éﬁ'%e hsﬂrs’ch'm
DE, FR, e mp52-353°C,90f% ‘ﬂflca“%‘ 9 by HPLG,) PP 1A strug0 a?_ tor n}]'e.r? 15 2
wher ei nn’é‘ﬁ%j “8_3 dfoRtt V?'H’ ?"é‘gﬁ“%{g;ﬂ ygan-Zefonamige-747 §{ple-hydrochio-
gg??t It(l‘)l %rIE Lﬁﬂ |:§ ci E%nz iran asterg‘o r? detsgé_%eggtlle fgf‘?l t\(\rs%%gngp% can

i s [el;J] [err MUP\ e antr eé{z Sr[) ure 8}b§intr ’a§d ctibe |n [err] i S a)

hydr ogengiaffs b) [err] vvherel n [err] and [err] are i ndependent |y sel ect ed

from 1)clhindeose farow:ag)c&&ra&&ngaétmmﬂrset@#%t ER @R hely, M, iNg, $dre ni trogen

to which they are attached forma het erocycl e
sel ect edt.f rAOgBmgBUnR ROLtuBEral rirRr | di ne pyrrolidine, and piperazine; [err] is
hydrogen; [err] is hydr ogen; 17 EP 0 296 879 B1 [err] is [err]

al kyl; and [err] is a) hydrogen, or olarr] alkyl. 5
- A 0¥
Y

wherein
25 | _ A “‘
is
J0
. _ R‘: f“” | K“'
35 . ;A : \ﬁ\ / ‘S ,i/
B | /U\
f\ . N x~ ‘;\ ' X» ® /\ﬂ\
40 N . Kﬁ

the individual diastereomers, the individual enantiomers or mixtures thereof,
45 .

or an ophthaimologically acceptable salt thereof, wherein:

X is -S0;-;

Y is -S-, -0-, or NR*3, wherern R™ is Hy Cy-salkyl or benzyl

mis 0, 1or2

50 R is
a) hydrogen; or
b) -NRY R wherein R and R'® are independently selected from:
i) hydrogen or
ii) C1-salkyl, or taken together with the nitrogen to which they are attached form a
55 heterocycle selected from morpholine, piperidine, pyrrolidine, and piperazine;

R" is hydrogen;
R« is hydrogen;

17



2. A'compound as claimed in Claim1 wherein [err] is [err]_and [err] is
hydrogen. 3. A conmpound as clainmed in Caim?2, of structural formula: R13.

15 [ERR] 4. The cis- or &Lr -di.ast ereoners or the
enantionmers of the diaster eonergp%?b%néjéﬁﬁr es of .the i somsrummmumﬁmnﬂm e
conmpound: .
5. 6- di hydr ogé-i£t hytarRp:-daa met hyl - 4H-t hi eno[ 2, 3- b] t hi opyran 2-sul f onam de-

7, 7- di oxi deRw3s 6- di hydr o- 4- (2- met hyl propyl am no) -nmet hyl -4Ht hi eno

[2 3- b] t hi opyr an- 2- sayhjdasgadyiode- 7, 7- di oxi de; '

5, 6-di hydr o- 4- et hyl ancnqalod.et hyl - 4H-t hi ono[ 2, 3-b] t hi opyr an- 2-sul f omani de- 7,

7-di oxi de; or 25 T e

5, 6- di h&drAcsofp@und iasrgleitngd inLlaie hyhasin RB-is--NRE Ri*end R igkydiogen. opyr an- 2- sul .f onani
de-7,7-dioxide. 5 The cis- or trans-diastereoners or the |evo- or

dext r o-ndyromaersd gs geimedia iy 3ok ptavginal fermyle: i xt ures of the isoners of the
conpound 5, 6-di hydr o- 4- et hyl am no- 6- net hyl - 4H-t hi eno[ 2, 3- b] t hi opyr an- 2-

sul fohami de- 7, 7-di oxi de. 30 6. The cis- or trans-diastereoners or the |evo-

or dextro-enantioners of the di astaﬂeorrers or mxtures of the isoners of

t he conpound

5, 6-di hydr o- 4- et hyl ami no- 6- et hyl -
7,7-dioxide. 35 7. An ophthal nol nul?dtson for the treatnent of
ocul ar hypertensi on conpri singg nol ogi cal ly acceptable carrier
and an effective ocul ar antihyperter®i ve anount of a conpound of C aim 1.

8. The use of a compound as clained in daim1l for the manufacture of a
medi canment useful for treating 40 el evated i ntraocul ar pressure. 9. The
use\0f & CespeUs tadsdidsletionBi of e (Bvé ddxirb @hantidhtrd1a Ml dRSlotbb@erfor ixieedi of ament
usef ul f onndif@atd dthe@ompaund:hypertension. 45 Cains for the follow ng
Contracti ng S6-eibgss-4-Eifylaniho-gtmethyi-pH-tdes(8 3-bbthiopiranasulfongmigieHd diokiud;ed ar omat i
sul f onam des5.@fiihgirg-4(Ztruattalprdpplaming) §-nfeittlyl-B0th®do [2,3-b]thibreraeiZrsulfotBamide- EPdioxide;

EP 0 296 8795.8dihjdrRiRpthrsmient-eiimhirthionei?. drglthicplyiag-2-gdfompnidesl. diexdet ort her eof ,
wher & n: X i $6-flibydrg-6, 6'#'"1'9%'3('=43ﬂh,¥'am00',4“1§1ie"[ﬂ3ﬁﬁrhiOkaﬁeﬂéP‘ﬁmfré#?'] 7-pigxiqs

[err]al kyl or benzyl, 25 ms 0,1 or 2; [err] is a) hydr ogen; b)

[err], Whaheri iéﬁaﬁﬂ'd'%°["é’rsr‘;[u“‘ﬁr‘%’°‘i O ETAERTION4YS o P iaSEPOPR A misitres of

ers of the com nd 56—d«hydro-4—ethylama 6-methyl-4H-th«eno[2 3-b]th|opyran-2-
sulfonamvde—7 7-dioxide.

2S b] t hi opyr an- 2-sul f onam de-

30 .
6. The cis- or trans-diastereomers or the levo- or dextro-enantiomers of the diastereomers or mixtures of
the isomers of the compound 5,6-dilrydro-4-ethylamino-6-ethyl-4H-thieno{2, 3-b]th|opyran-2-sulfonam|de-
7.,7-dioxide.

35 7. An ophthaimological formulation for the treatment of ocular hypertension comprising an ophthal-
mologically acceptabie carrier and an effective ocular antihypertensive amount of a compound of Claim
1.

’\j 8. The use of a compound as claimed in Claim 1 for the manufacture of a medicament useful for treating
40 elevated intraocular pressure.

9. The use of a compound as claimed in Clalm 1 for the manufacture of a medicament useful for treating
ocular hypertension.

45 Ciaims for the following Contracting States: ES, GR

1. A process for preparing substituted aromatic sulfonamides of structural formula ()]

50

O,8H,

B

55 wherein
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i) hydroegen or 30 i) [errlalkyl, or_taken together i =
with the nitrogen to which they are attached forma. heterocycle selected —

f rom nor phol i ne, piperidine, pyrrolidine, and piperazine; "m ,
hydrogen; [err] is  hydrogen; 3559029637[9@?] is [err]” umrmmm#
is a) hydrogen, or b) [err]al kyl; which conprises 4
treating the correspondi ng conpound of formula (1) mhereln X |s,sulphur
with aqueous OXONE in an organic solvent; (B) For preparing conpounds of
formula | in which [err] is H by trea(:iigihe correspondlng 4- oxo conpound
(a) or carbinol (b) of formnul ae 45 50 rm C1
[ERR] {a) 55 wherein [err] and [err] ate~those previvusly defir®&d-wth
triethylsilane in TFA or with di net hyl di chl orosil ane and sodi umiodide in
an organi c isol vent respectively to render a conpound in which R13 is H of
formula 19 EP 0 296 879 Bl [ERR] (C) For preparing a conpound of formula
(I) wherei n [err] and [err] each represents 10 hydr ogen,
ﬁyapoly3|s of the correspgnik ng derivative havwﬂg an N-acyl group; (D)

For preparing a conp 0l ormula (1) mherein [grr] reprgsents an
al kyl am no group, D. ) g ¥

i ve having an
N-acyl -group; or D. 2
[err] represents hyd Sxy =l

%h | fonyl chloride
fol |l owWdd by the addi tTon ast+ed al kyl a . ® by treatnent of
t he correspondi ng co mherel R13 is a ca o up with an amne in
t he presence of tita&?ﬁn1&étrachlor|de foll owed by re é%itan of the
resulting internediate with a conplex netal hydride. 2. The process of
claim,d, WRE R mdl[a?&gsleréoﬁlelsetéé ind.(?}ElQn oS él'f)»l‘\eﬂs or Mﬁﬁ!e?%@ 3. The process of
-claim?2, wherein conpounds obt al ned have t I"'owi ng structural
formul a: 25y [aE&Rthaimologically acceptable salt thereof, wherein:
X is -S02-;
Y is -S-, -0, or NR¥, whersin R is H, C;-salky! or benzyl
25 mis0,1or2;
R"3 s
a) hydrogen; or
b) -NR7R*, wherein R and R*" are mdependently selected from:
i) hydrogen or
30 if) C1-salkyl, or taken together with the nitrogen to which they are attached form a
heterocycle selected from morpholine, piperidine, pyrrolidine, and piperazine;

R" is hydrogen;
R is hydrogen;

35 RS is C1-5 alkyl; and
R* is
a) hydrogen, or
. * b) Ci-salky};
o/ which comprises
40 ’ (A) treating the corresponding compound of formula (I) wherein X is sulphur with

aqueous OXONE in an organic solvent;
(B) For preparing compounds of formula | in which R is H;
by treating the corresponding 4-oxo compound (a) or carbinol (b) of formulae

ald

i T '
:;‘\/K[/\ R ] \ s0,xe,

50 ﬁk/ks/“\s /— o2 ° " ?’S&

(ay (h)

55 :
wherein R4, R and R'® are those previously defined with triethylsilane in TFA or
with dimethyldichlorosilane and sodium iodide in an organic solvent respectively to
render a compound in which R'3 is H of formula

19



30 4.-~The'process of claim1, wherein the corrpounds obt ai- ned ar e sel ect ‘ad-
fromthe cis- or trans- di astereorrers or the Ievo-- or dextro enanti oners. of

the di astereoners, or mixtures of the isoners of the conpo m
5, 6-di hydr o- 4- et hy! ani no- 6- et h{P- 0R98EP&o[ 2, 3-b] - t hi opyr ﬂmﬂlﬂlﬂ"mum I
7, 7-di oxi de; 5, 6-di hydro-4(2-net hyl pr opyl am no) - 6- met hyl - 4H-% hiend[ 2" 3-b] *
thi opyr an- 2-sul f onam de- 7, 7-di oxi de;
5, 6-di hydr o- 4- et hyl am no- 6- et hyl - 4H—;h|
7- di oxi de; or 15 — S0,NH
5, 6- di hydro- 6, 6- di net hyl - 4- et hy| ani™h 2(? bf - t hi opyr an
-2-sul fonam de-7, 7-di oxi de. 40 5. %k cess of clalkm 1 wheref® t'he
conmpounds obtained are the cis- or trans-%di astereoners or the | evo- or
dextro-enantioners of the diastereomers or mxtures of the isomers of the
conpound
5, 6-di hydr o- 4- et hyl agi mepmhyéomnwnuroi ooyl (IGwiip dirh RB apd &'F- Sack udpkeserasti de- 7
,7- amm de. 6. The pwdreasnsbydidielsis efthe colespanding tiérivative haying ael d-agt geebwied ar e
the cis- or trans- disFesmPeppises empeund of fprmula (Ioykereim R fenresents an alkvlpminer s of
t he di astereoners od"¥Pxtures of the isoners of the corrpound '
5, 6- di hydr o- 4- et hy| d?ﬂ’l’?b’eéu%ftgﬁ wﬁ?@?’ﬁ’f"éﬁ' otive hay ’IQH’F MP% | f onani de- 7,
7-di oxi de. Pat ent ans@ ‘é’ P9 ‘1°UP°'1"8I fe eé‘q:s@’f’ﬁ’é‘t en
qertesul n

ollo e ddnt{?
‘b tre tm l’lt corréspon mg compoun ere| s a carbonyl group

- b] t hi opyr an- 2- sul f onani de- 7,

AT, BE, CH DE FR
Strukturforrrel

lﬂ‘) amme of tntamum tetrac londe fo w b)é red‘J:ctuon f. the
4, ~ oder P~~~~~~~~ ég"‘ :ﬂém glgtg jﬂﬁ; e el'nzeln nanti omer e
oder Gem sche davon oger eha m) ogl sch annehnbares Sal z davon

bed%[)ei ﬂ@ﬁr’%es&i‘c‘aﬂ1smgremﬂ‘ﬂthR‘7\ﬁ‘8'aﬁd1R“ lgﬁm%(}n NR19 ist, worin R9 H Cl
oder -Benzyl bedeutet, mO0,1 oder 2 1st; R13 30

a) \ass®r $h@pibcosd ekediaind?, vms%lgm.e&oan&undmrainad Favé tudna;oﬁag%stmaadaharﬂgtag
vonei nander aus i) Wasserstoff oder ii) G -s-Alkyl ausgewahit sind oder
zusamen mt dem Stickstoff, an de y$i € gebunden sind, einen Heterocyclus,

ausgen~hlt aus Morpholin, Pi peri di Pyrraglidin 35 und
Pi perazin, bilden; R 4 V\assers’%é et, Wasserstoff ist;
‘-\\6/
30

4. The process of claim 1, wherein the compounds obtained are selected from the cis- or trans-
diastereomers or the levo- or dextro enantiomers of the diastereomers, or mixtures of the isomers of
the compound:

35 5,6-dihydro-4-ethylamino-6-methyl-4H-thieno[2,3-b}-thiopyran-2-sulfonamide-7,7-dioxide;
5,6-dihydro-4(2-methylpropylamino)-8-methyl-4H-thieno[2,3-b] thiopyran-2-sulfonamide-7,7-dioxide;
5,6-dihydro-4-ethylamino-6-ethyl-4H-thienof2,3-blthiopyran-2-sulfonamide-7,7-dioxide;or
5,6-dihydro-6,6-dimethyl-4-ethylamino-4H-thieno[2,3-b]-thiopyran -2-sulfonamide-7,7-dioxide.

s C

5. The process of claim 1 wherein the compounds obtained are the cis- or trans-diastereomers or the
levo- or dextro-enantiomers of the diastereomers or mixtures of the isomers of the compound
5,6-dihydro-4-ethylamino-6-methyl-4H-thieno[2,3-b]thiopyran-2-sulfonamide-7,7-dioxide.

6. The process of claim 1 wherein the compounds obtained are the cis- or trans-diasteraomers or the
45 levo- or dexiro-enantiomers of the diastereomers or mixtures of the isomers of the compound
5,6-dihydro-4-ethylamino-6-ethyl-4H-thieno[2,3-b]thiopyran-2-suffonamide-7,7-dioxide.

Patentanspriiche

Patentanspriiche fiir folgende Vertragsstaaten AT, BE, CH, DE, FR, GB, IT, L, LU, NL, SE
50

1. Verbindung der Strukturformel:

O2NHy

65 ﬁl\
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R5 -~ far:C-5-Akyl steht: und K> . RI6.40-

Wasserstof f oder ‘b) Cl -3-Alkyl bedeutet. 2. Verhi. ndung nach
worin R13 fOr -NRL7R 8 steht und R16 Wasser st of f |st 45 3 | i “‘I@S “I‘l“l“l
nach Anspruch 2 der 'StrukturforndP-0p 89K~~~

oder trans-Di astereonere oder | avo- oder dextro- Enant| orrere der
Di astereomyﬁtp oder Genische der |soneren der Verbindung: 21 EP 0 296

879 . Bl _ | 1111j 1112112 111 121121111 C L M4
S o
5, 6- Di hydr o- 4- ot hyl am no- 6- met hyl - 4H-t hi eno[2 3-Db] thi opyran 2-sul fonam d- 7,

7-di 0%l d; T WS -

5, 6- Di hydr o- 4- ( 2- et hyl propyl am no) - @I -4H-t hi eno[ 2. 3-b] thi opyran-2-su
| f onam d- 7, 7- di oxi d;

5, 6-Di hydro 4- et hyl am no- 6- et hyI 4H-t hi eno[ 2, 3-b] t hi opyran-2-sul tonam d-7, 7
-di oxi d oder

5, 6-"ijdnydro 6, 6- di et hyl - 4- et hyl am no- 4H-t hi eno[ 2, 3- b] t hi opyr an- 2- sul f onam
d-7,7-dioxid. 5. G s- oder trans-Di astereonere oder |~vo- odor

dextro Enantiomere der Di astefgonmeren oder Gem sche der |soneren der

Ver bi ndung: “+ N

5, 6- Di hydr o- 4- et hyl ani ho- B« hyl - 4H t hi eno[ 2, 3- b]ﬁt ht o)gyran- 2-sul fonam d- 7,
7-diofid. 6. G s- oder --r ] ereonere oderﬂi

RY
dextro- Enanti onere der \ Bre Irer en odﬁ{eﬁem schg der
Ver bi ndung:

fﬁo- -8 hyl ¢ |

5, 6- Di hydr o- 4- et hyl am H-t hi eno[ 2, 31 -sul fonam d-7,7
-diQxhLf. 7. Ophthal nol ogi 9che Rezeptur zur Be andl wnen’ der okul aren
Hypertensi on unfassend ei nen opht hal nol o- 1s gr‘sc'fq annehnbaren Trager
und eine w rksanme okul ar-anti hypertensi ve Menge ei ner Verbi ndung nach
Anspruch 1. 8. Verwendung ei ner Verbi ndung nach Anspruch 1 zur Herstellung
ei nes Medi lgpremaéiton Dikdrdotdbrodicsiiehen Ehantidgierd @8er@emiEbrsadavdnnt r aokul ar en
Druckes geetgrintophthiimolSyischernnelmizien Gaie iaved badedtsti wmeliing nach Anspruch 1 zur
Her st el | ung 6k 805 shebli kanent s, das fur di e Béhandl ung der okul aren

Hyper t ensi dnSgeRpdpn MR jigttworiPBY dh CandykyiladereBéngy! bbddugbnde Vertragsst aat en:

ES, GR 25 mO.Vederglisgten zur Herstellung substituierter aromatischer

Sul fonani de 8&r Strukturformel (1) 30
( 3% r . pppWasserstoff; oder

b) NR'7R® ist, worin R und R'® unabhiingig voneinander aus
i) Wasserstoff oder
ii) Ci-s-Alkyl ausgewdhlt sind oder zusammen mit dem Stickstoff, an den sie
gebunden sind, einen Heterocyclus, ausgewahlt aus Morpholin, Piperidin, Pyrrolidin
35 und Piperazin, bilden;
R Wasserstoff bedsutet,
R*, Wasserstoff ist;
. R fir Gy ~s-Alkyl steht; und
\/ R16
40 a) Wasserstoff oder
b) C1-3-Alkyl bedeutet.

oneren der

2. Verbindung nach Anspruch 1, worin R' flir -NR'7R* steht und R'® Wasserstoff ist.

45 3. Verbindung nach Anspruch 2 der Strukturformel:

50
1s §

55

. 4. gif- oder trans-Diastereomere oder Evo- oder dextro-Enantiomere der Diastereomeren oder Gemische
der Isomeren der Verbindung:

21



worin+35 40 f L . _.odersv- L * 50 die
Di ast ereonere, die elnzelnen Enantlonere oder Gbnlsche davon oder

opht hal nol ogi sch annehnbares Sal z davon bedeut et, worin: ““I mlllmlz IIII
steht; Y -S-, -0-oder NRIS ist, ERG2°A8FABIH, G -3-Al kyl ode
bedoutet, m 0 1 oder 2 ist; R13 22 EP 0 296 879 BI

abhangi g

L Wa
voﬁ)e.ruiﬁﬁé?fe@““' 5‘%; S Sl il coe
zusanmen mt5 g 225 d

dro -B-Gthy- [ -ﬁth yran- -S Ifonaml -7, 7-dioxi oder 9 unden
sind, ei nen ggabiffuRred nM&hyl-aJéﬁu Ertiihdli-th H&z - h—@ulfo dndiceY F-tibkid.
1Pyrgo| idin und Pi perazin, den; R14 serstoff ‘bedeuf et *R 14
Wasser % obks- bdet tmn@bﬁstereorﬁéié 0@1 liv&-ofbrkdékiroXtneitfomerd 48 Dibstdrédmeren oﬁarﬁieaw}sche
Wasser st otidr isophefen gr VerbindungAl Kyl bedeut et, unfassend (A) di e Behandl ung der
ents pr e ¢ he n DiivieifdA-ausldanihodartietttyb4HiBlend] 2,3-btHpyram2-3ulibedmie f, BHioxid
bedeutet, mt einemwaBrigen OXON i n ei nem organi schen L6ésungsmttel; (B)
zur 65t Gist efegtrangiliastenetynanel odey Eimo-tder degirorfinkntiprthyre denDigktaredRib®n lddélmeist!@t die
Behand| underdssmesndeedidengden 4- Oxo- Ver bi ndung (a) oder des Carbinol s (b)
der Fornel n 56j@hydga14—ethqumqo§-ethyl54l1-ﬂ3§@[2 3-blthiopyran-2-sulfonamid-7,7-dioxid. I\

n510e2 - -S e " S 25
G ( a) 7. Ophthalmologische Rezeptur zur Behandlung der okular pegignsion umfassend einen ophthaimolo-

gisch annehmbaren Tréger und eine wirksame okular-antihypertensive Menge einer Verbindung nach
Anspruch 1.

8. Verwendung einer Verbindung nach Anspruch 1 zur Herstellung eines Medikaments, das fiir die
Behandlung des erhthten intraokularen Druckes geeignet ist.

N\’
9. Verwendung einer Verbindung nach Anspruch 1 zur Herstellung eines Medikaments, das fiir die
Behandlung der okularen Hypertension geeignet ist.
P_atentansprﬂche filr folgende Vertragsstaaten: ES, GR
25
1. Verfahren zui Herstellung substituierter aromatischer Sulionamide der Strukturformel (1)
Q
30 : i 0,8H,
Y
worin
35
\
40 -
pe
|
45 ?\é X~
oder
e
- &
S f\: "

50

die einzelnen Diastereomers, die einzelnen Enantiomere oder Gemische davon,
oder ein ophthaimologisch annehmbares Salz davon bedeutet, worin:
§5 X -fir SO2- steht;
Y -8-, -O-oder NR™ ist, worin R"® H, C;-3-Alkyl oder -Benzyl bedeutet,
m 0,1 oder 2 ist;
R13

22



wor i n- R14,. Rls. und RL6.: dl e zuvor gegebene Definition besitzen,
Triet hyI silan in TFA bZw. . ‘mt D rret hy| di chl orsilan und Na \‘Mw m ‘“ “
ei nem or gani schen Lésungsnittel, %£88 é/erbl ndung, in &m

Fornmel U-~~~~~~~ 2 Ko~~~ ) ~~=Ee Bdr zust el | en; (C wur® Herstel |l ung
ei ner Verbi ndung der For nel (I) ~worin R17 und R18 jeweils Wasser- stoff
darstellen, Hydroly q,vgge?st&m&prechenden Derivates, das eine N Acyl gruppe
be- 45- f;NRﬂFﬁﬂ st bvorin(FD) und e drigBHhG ldABBan@br8s  Ver bi ndung der
Formel (1), worin RLG fuiseroBdeAl Kyl ami nogruppe steht, D.1) die Reduktion
des ent sprechenden Dam(xa;.msyl ddﬁg%waﬂtnﬁnd\l'omyﬂugin‘lMEmbeﬁmt Stickstafitiaan @n2sie di e
Behangl ung der ent sprg6lired sifd, bbb Hateroeyglus, vaDsgenatiRlgs IMochhalioy Pigeridist BYriotidin i t
50 Tl ppeselh, foodeyd chl ori d, gefol gt von der Addition des
gewUnscht en RA¥kyl avassegstofidddauted. 3) di e Behandl ung der entsprechenden

Ver bi ndung, RgY i nWesrstaffiist. Car bonyl gruppe darstellt, mt einem Amn in
Geg@vvart vOR15T| t dimtCetsrAlivh$tehtiiudd gef ol gt von der Redukti on des erhal tenen
Zwi ttienpr oduRtées mt ei nem konpl exen Metal i hydrid. 55 2. Verfahren nach

Anspruch 1, bei denPPYBsergielf adRR171R18 steht und R16 Wasserstoff ist. 23
~~~~~~~~~~~~~~~~ p) Gs—3-Alkyl bedeutet,

besit zen: R13 R51 5 en nach Anspruch 1, bei dem di e erhaltenen
Verbl ndungen aus den Ccl s- oder trans Di ast ereo- neren oder den | avo- oder
trgy Enanti oneren der Diastereoneren oder aus den Gem schen der |somneren

der er bi ndung: 15

5, 6- Di hydr o- 4- et hyl am n@-‘B\uEE“h;{I/-JU—I-thi eno[ 2, 3- biti
7-di oxi d; A $\ l \ oy oder als
5, 6- Di hydr o- 4- ( 2- met hy| prqus/mj 00)< 6- WL Ryl - 4H t hi, 2
| fonaeé d-7, 7-di oxi d; P
5, 6- Di hydr o- 4- et hyl am no- - 6- ethyl 4H-t hi eno[ 2, 3-b] t hi opyofan 2-sul fonam d-7,7
-di oxi d oder

5, 6- Di hydr o- 6, 6- di met hyl - 4- et $84 ani no- 4H-t hi eno( 2, 3- bi t APdpyr an- 2- sul f onani
d-7, 7-di oxi d. ausge- WwAhIt werden 5. Verfahren nach Anspruch 1, bei dem

di e efPhal t enen Ver bi ndung § £i s-_oder %energef"% astereonnre o §|£n i®a
|met yl Iorsn an und‘%f%‘

A umifassend C.'. ~~~~b~~~~~~~T=~~~~~~~~~~~~SE~~T ~~~~~

~~~~~~~~~~~~~~~~~~~ (A) die Behandlung der entsprechenden i r Fori tin e

879 1¥1 bedeutet, mit einem waBngen OXO in ein rll :[é % ﬁhttj II ﬁ;}ﬁ‘f\(g (5 296
. r Herstell n on dunggn der For el die

Anspruch 2, bei &g"d&Z@@J‘f 20 o ﬁgmmdaige cgdgeﬂ&ec§ﬁlﬁ&é<t(ﬂirée‘9r el

-sul fonam d-7,

hsioé'\fﬁir an- 2-su

| avo- oder dextr o- Efgif G0 h SR orgam ISR DBsubssidol GHET €N

bzw. m|t
eine Verbindung, in der R'® H ist, der Formel

35 14
~
. . 1 S

X
/ ©2

40

der Verbin- dung:

herzustellen; .

(C) zur Herstellung einer Verbindung der Formel (1), worin RY und R™ jeweils Wasser-

stoff darstellen, Hydrolyse des entsprechenden Derivates, das eine N-Acylgruppe be-
45 . sitzt;

(D) zur Herstellung einer Verbindung der Formel (1), worin R13 fiir eine Alkylaminogruppe

steht, '

D.1) die Reduktion des entsprechenden Derivates, das eine N-Acylgruppe besitzt; oder

D.2) die Behandlung der entsprechenden Verbindung, worin R'3 Hydroxy darstellt, mit
50 Toluolsulfonylchlorid, gefolgt von der Addition des gewlinschten Alkylamins; oder

D.3) die Behandlung der entsprechenden Verbindung, worin R'3 eine Carbonylgruppe

darstellt, mit einem Amin in Gegenwart von Titantetrachlorid, gefolgt von der Reduktion

des erhaltensn Zwichenproduktes mit einem komplexen Metallihydrid.

55 2. Verfahren nach Anspruch 1, bei dem R'3 fiir -NR' R'® steht und R'® Wasserstoff ist. -
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5, 6- Di-hydr @- 4-.et hyl .am-no- 6- et hyl - 4H-t hi eno[ 2, 3- b] t hi opyr.a fonamd-7
7-di-oxi-d si-nd:--25 6. Verfahren nach Anspruch 1, bei dem di E]!ﬁ'ﬂm m,””m
Ver bi ndungen die cis- oder trangplgizagigdgagNeEre oder | avo- bl UL
dextro- Enanti onere der Diastereoneren oder Gem sche der |soneren der
Ver bi ndung:

5, 6- Di BBy dveftatirer tidelilAasprued 2, tebdenydie érhbittdth eemindungerbdis igemisrsriititionms! besitani d- 7, 7
-dioxi.d sind. 30 Revendications Revendications pour les Etats contractants
sulvants AT, BE, DE, CH DE, FR GB IT, U LU NL, SE 1. Conpos6 de

formul e d6ve| opp6e: 35 40 dans | aq ei | e 45

| (2N est ' ou 50 "' T R

Al LL.. ses diast6r6oi someres paidti cul i er 9;:-so §H§nant i oneres particuliers

ou Ieurs n6l anges, ou un de se S S al nol'ogl quenent accept abl es, 55
QU X est -SO2-; Y est -S, -0-7 OUsNRL9 ou R 9 est H, un groupe al kyI e en
C :3 0ou benzyle, mvaut 0, 1 ou 2 4 f t S EP O 296 879 Bi

111 11111 111252 11 INI * C S * R13 eSt a) un atone

d' hydr QA C{Stanrl n?c)'l An cZ 1Ra5 ’derqbd? en%k \R;L%d Qn]i al%h(%h %Is- oél?tr%@%a@trm%o-

I ndependaﬁ\ fon Qﬁrnaen thvb- ﬂn@%n ti 5nogé?rtﬁaster Herén oder aus den Gemischen_ der.

i) un or RLR&s )o,gm&mg ou pris conjointenment- avec |"atonme.d aiote

-au guel Us s3tiityd M&@aana‘.rfarermamyl MRRAES- Ot Bn-E-BMofdmid?BF-Biblie; @ nor phol i ne,
| a pi peri di g, DibyaroP¥ (@ mthyBiopRario)-b-FheiyIRBEREAO[ES-b HRbAyrHSd-sulfonakid- 764t KR,
d' hydr ogene;s eRiikidroesdthylarind-eadtty i -diehyTi-BieRp e an-A Sulfonamid-7,7-0f0.fd @8t un
groupe al kyls@-wiydfor6,6-Bmethydd-efRihmies §H-hijendi2)3-BftadpRract2-RydfiagbNediood) blusger
groupe al wjtteveaten.Cl -3. 15 2. Conpos6 selon | a revendication 1, dans
leqyel R13 est -NRL7R18 et R16 est un atone d' hydrogene.
5. Verfahren nach Anspruch 1, bei dem die erhaltenen Verbindungen die cis- oder trans-Diastereomere
oder die ldvo- oder dextro-Enantiomere der Diastereomeren ode: Gemische der Isomeren der Verbin-
dung:
5,6-Dihydro-4-ethylamino-6-methyl-4H-thieno[2,3-b]thiopyran-2-sulfonamid-7,7-dioxid sind.

6. Verfahren nach Anspruch 1, bei dem die erhaitenen Verbindungen die cis- oder trans-Diastereomere
oder lavo- oder dextro-Enantiomere der Diastereomeren oder Gemische der Isomeren der Verbindung:
5,6-Dihydro-4-ethylamino-6-ethyi-4H-thieno[2,3-b]thiopyran-2-sulfonamid-7,7-dioxid sind.

a0 Revendications
Revendications pour les Etats contractants suivants : AT, BE, DE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. Composé de formule développée :

35
T\
_ A Op¥Hy
o X
./
- 40
dans laquelle
e\n's ﬁ“'
wt
X
45 a K'* . K‘S i <
£ N~
F\ HAJ/‘\ /
A ‘ est /K« /U ou
RS “
RE TN [ T
50 _D\ﬂl ‘ ‘{I,LJ 53
ses diastéréoisoméres particuliers, ses énantioméres parﬁculieré ou leurs mélanges,
ou un de ses sels ophtaimologiquement acceptables,
55 ol :

X est -S02-;
Y est -$-, -O-, ou NR™ ol R* est H, un groupe alkyle en Ci-3 ou benzyle,
mvaut0, 1 ou 2;
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3. Conpoes6 selon la revendication 2, de fornul e dével opp6e: —2+6

R 13 S~~~~~~~~mmmm e .2 2 p. 15 25

02 4. Diastereoisoneres cis ou tgﬁrbszg@lwbgq 6nant i onbr es JMHMH!’IHB'I III

dext rogyres des dlast6re0|soneres 30 QU des ntl anges

conpose:

5, 6-di hydr o-d= eéthyl am no- 6- nei t hyl - 4FLthieno(2,3-b)thiopyran-2-su|fonanide-

7, 7- di oxyde; a) un atome d'hydrogéne ; ou _

5, 6- di hydr o- 4- ( 2- met hy)l -PRBBY! m‘ﬁ@)ﬂ“’asthnwdamawm@ﬁeﬂezdastet?f'r‘hropyr an- 2-su

| f onani de- 7, 7- di oxyde; i) un atome d’hydrogéne ; ou
6-

dishydr o- 4- 6t hyl ani i u8 geupRAlkyleLent G5 98 @JS N m@g’ﬁ%@Wﬁ;‘mﬂéﬁ‘fe&e 7,

di oxyde ; ou ils sont fixés, forment un hétérocycle choi orpholine, 1a ine, la

5, 6- di hydr o- 6, 6- di n6t h H’V”&"d@eé(lﬁa'ﬁ?'ﬁﬂ‘em—l-thl eno( 2, 3-b) t hi opyran-2
-sul f onam de f7°7‘ di d‘? i "% ast 6r 60i sonmeres cis ou trans ou |es
N

51
7-

6nant|oneres W%gy yre des di astereoi soneres ou des nel anges
des¥ Tres g& Conﬁﬁ@&“@’ |ﬁ1 hylanlno 6- 6t hyl - 4H-t hi 6no( 2, 3 b?

t hi opyr an- 2- SulFonani i atofie &Y gecﬁo 6. D aster6oi soneres cis ou trans
ou | es enantioneres 5 558 al 'ty ogyres des diastereoisomeres ou des
n6l anges des |soneres du ‘conpose

5, 6- dihygr Gofhpsk R¥ibRRI BRI NYdnd dgdehReBR (- IQR’&R‘b)at R'® est un atome d'hydrogéne.

t hi opyran-2-sul f onani de- 7, 7-di oxyde. 7. Fornul ation ophtal nol ogi que pour le
traitement q@Rpdddsped faeéirsmcﬁuandaeudieabmﬁaleqmemppéan end un vehicul e 45

opht al nol ogi querment acceptabl e et une quantite effiaace antihypertensive
ocul aire d' un conpos6 selon la revendication 1. 8 Uilisation d un conpos6
selionzd a revendication 1 pour |a prégaration d un nedi canent utile pour
trarter la pression intra-oculaire 50 9. Utilisation d un conpos6
selon |a revendication 1, pour |a Sg un nedi canent utile pour le
traitenent de |' hypertension ocul ZE® 0 296 879 Bl
Revendi cati ons pour les Etats ceﬁtrad%ants suivants: ES, GR 1. Proc6d6 pour
| a pré&paration de sul fonam des aronathues substitu~s de fornmul e devel oppee
(1): 6~~~~~~~~~~~r 0214H 2 dans laquelle 15 Cul ( ~~-~est

QU de ses diaster6oi soneres -particuliers, de ses 6nantioneres particuliers

QU T eur S4.”%i%%e%§sbméres cis ou trans ou les énantioméres lévogyres ou dextrogyres des diastéréoisoméres
30 ou des mélanges des isomeres du composé :
5,6-dihydro-4-éthylamino-6-méthyl-4H-thiéno(2, 3-b)thiopyran-2-sulfonamide-7,7-dioxyde ;
5,6-dihydro-4-(2-méthylpropylamino)-6-méthyl-4H-thiéno(2,3-b)thiopyran-2-suifonamide-7, 7-dioxyde ;.
5,6-dihydro-4-&thylamino-6-éthyi-4H-thiéno(2,3-b)thiopyran-2-sutfonamide-7, 7-dioxyde ; ou
5,6-dihydro-G,G-diméthyl-4-éthyIamino-4H-thiéno(2.3-b)thiopyran-2 -sulfonamide-7,7-dioxyde.

35
§. Diastéréoisomdres cis ou trans ou les énantioméres lévogyres ou dextrogyres des diastéréoisomeéres
ou des mélanges des isom&res du composé 5,6-dihydro-4-6thylamino-6-méthyl-4H-thiéno(2,3 -b)-
thiopyran-2-sulfonamide-7,7-dioxyde.

40 6. Diastéréoisoméres cis ou trans ou les énantioméres 1évogyres ou dextrogyres des diastéréoisomeres
ou des mélanges des isoméres du composé 5,6-dihydro-4-éthylamino-6-éthyl-4H-thiéno(2,3-b)-
thiopyran-2-sulfonamide-7,7-dioxyde.

7. Formulation ophtalmologique pour le traitement de I'hypertension oculaire qui comprend un véhicule
45 ophtalmologiquement acceptable et une quantité efficace antihypertensive oculaire d'un composé selon
la revendication 1.

8. Utilisation d'un composé selon la revendication 1 pour la preparatlon d'un médicament utile pour traiter
la pression intra-oculaire élevée.
50 . :
9. Utilisation d'un composé selon la revendication 1, pour la préparation d'un médicament utile pour le
traitement de 'hypertension oculaire.

55
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25 ; QU d'.un de ses sels ophial nol ogi quenent accept abl es, ou : X esf'/

-S?2-; Y est -S, -0-, cu NR9 00O R59 est H, un groupe alk

benzyl e, mvaut 0, 1 ou 2; R 3 EB0 238879 B1 E“M B ‘“3 \ “‘

d hydrogbne ; ou b) -NR1'7R8, ou R17 et R18 sont choisis d

|ndepe ant anni: 1) un atone d hydrogene : ou ii) un groupe aIker en
rh?u T2 °'bso?ﬂ“6f%t5éﬂ%ﬁ?““§9’éetsls“‘é{?'ﬁgr§% G0t e au quel ils sont fixes,

forrrent ug he erog cLe ar | ridi.n la 35
by rof it Pigei B e e aroaligh St et @%8‘&%“ “Wis. “est
un atone d' hydrogene; R 5 est un groupe al kyle en CO-s ; ;

~~~Rlr est R f a) un atone d' hydrogbne, ou b}y un group‘e*"al'kyl e en
Cl -3 qui conprend (A) le traitepéniYo \gonpose correspondant de formule
(1) dans laquelle X est un atone louf esguer de | ' OXONE aquouse dans un
sol vant or gani que; 45 Y (B) pour |la pr6paration des

oses de fornmule (I) dans Iaquelle R 3 est H le traitenent du conpos6
cor spondséstagdeloxo (a) ou carbinol (b) de fornules so ~ ~ ~~~~~~ ~ ~

~~~~~~ Qr I > 02 NN2 - 0~~~U 2 2SE k"
zI /- 02NH2 55 . 00 (al 26(. EP O 296 879 Bil
11110 1 11111 *C S ou 4{'\ ‘®s et R6 sorf#* coux pr 6cédemrent
defitsis, avec le tri et hyI Si an w“dansy TFA ou avec i i chl orosi | ane
et |'iodure de sadi dans |que@r . pour donner
un conpos6 dans {l gq EI R:3t ij & fornul e Sou

- 02 10 ~ ~ ~~~+4=~~1{(O) poutl la pre g"f’a don d! conposd de
forrmle(l) dans Taquelle RI7 e % epgr@sent en t one
d' hydrogbne, |hydrolyse du i vg correspondent * K‘b

de ses diastéréoisoméres particuliers, de ses énantiomeéres particuliers ou leurs mélanges,
25 ou d'un de ses sels ophialmologiquement acceptables,

oll :

X est -850z~ ; Y est -S-, -O-, cu NR"Y o1 R* est H, un groupe alkyle en Cq-3 ou benzyle,

mvaut0,1ou?2;

R est
30 a) un atome d'hydrogéne ; ou
b) -NR'R', ol R et R'® sont choisis de maniére mdependante parmi :
i) un atome d'hydrogéne ; ou
ii} un groupe atkyle en Ci—s, ou pris conjointement avec |'atome d'azote au quel
ils sont fixés, forment un hétérocycle choisi parmi fa morpholine, la pipéridine, Ia
35 pyrrolidine et ia pipérazine ;
R est un atome d'hydrogéne ;
R, est un atome d'hydrogéne ;
R' est un groupe alkyle en Cq1—s ; et
. R'® est .
\«)) a) un atome d'hydrogéne, ou

b} un groupe alkyle en Ci-3
qui comprend )
(A) le traitement du composé correspondant de formule (I) dans laquelle X est un
atome de souire avec de I'OXONE aqueuse dans un solvant organique ;
45 (B) pour la préparation des composés de formule () dans laquelle R'3 est H,
le traitement du composé cotrespondant 4-oxo (a) ou carbinol (b) de formules

50 : nls '
A /B\ nls l \ 50,xe
nl\ Y\ ou L s 26
>0,KH ' K =5’
nisd /’ /h 2 %
55 02

(al (h
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ayant'mn}ngrﬁoupe N-acyl e; 15 . (D) pour I-a prepar atﬂ—Oﬁ—d*W

conpose de fornule (I) dans laquelle R13 repr6sente un gr . |
.D.1.) la r6duction du derivé6 COr IE2SP fgayant un groupe'ﬂmu MUHI ,_
D.2.) le traitement du conpos6 correspondant dans | equel B

groupe hydroxyl e avec | e chlorure de tol uene-sulfonyle suivi de I addi ti-on
de |"al kyi ami ne souhaich @@, RE JPRB.shntlcBunl drétkiddiiRit ddiikls, GG FRIGINIERESAS MEIE Nt
dans |equel est un gr ouRRcaAGRBMYILiEnRRhe b Biodlié BE sRIUMOBaS QR S8valCorganique
t6trachl orure de tit an@pstivewienthdurldannseehidinbcsd des lbquettreT ¢sbH idafohaulé esul t ant
avec un hydrure netallique conplexe. 2s 2. Proc6d6 selon |a revendication
1, dams lequel R13 est -NR' R 8 at R1§ est~yn atone d~hydrogenes*3:- Proced6
selon la revendication 2, dans quuel"1 € OS\ ggggpus possedent |a
2

formul e d~vel opp~e suivante: 30 - R13

36~~~~~~~ C1S <SN xl — \ui 4. Procede selon | a

revendi cation 1, dans | equel |es conposes &atenus sont choisis parm |es

di astTé eoi - 40 sonmeres ci's ou trans ou | es 6nanti oneres | 6vogyres ou

dextrogyres des di astegeoi sonbr.es es nel n e Oner es dy,,c

5, 6- di %dro 4- 6t hyl ani ?@op%" 'at'ﬂrH- dﬂlc ‘% %lf? 135?"5 '?uH?oﬁigﬁ{)de 7
représenten un un a rogene hydroly énvé correspondan

, 7- di oxyde; ant un
5, 6- di,hydr o- 4- ( 2- 6t hy§iL ) n%iéﬁgaa pogetim s bkl F B T K o 0 2- SU

:Ifonam de-7, 7- di ox yde,groupe alkylamino,

5, 6-di hydr o- 4- 6t hyl ammq-,aB,ngcm(,Iduq,g}-vgQbr@g‘ggngan@amttlmlg%yg Ridcyls Sl f onam de- 7,
7-di oxyde ; ou 45 D.2.) le traitement du composé correspondant dans lequel R'3 représente un groupe

5, 6-di hydro- 6, 6- di et ydroxe Glvétyle aRloR- dbHoligHe&Rhye 3suit) bd)i-4aBNicrdY Falkyiamine

- su{fanam de- 7, 7- di oxy6l@aités;ou Proced6 selon | a revendication 1, dans |equel

| es conposes obt enus DA)tie raéemehit A8 tcen@sé s@Rgoadant dahs @qud estna gampé &sbonyle
6nanti oneres | 6vogyr esveswund extneogypiésnabeds tirachloare-de lembsubd deUa didactilbbd@anges
des i soneres du conpodbtednégiag dgutiarnd avbe B hydrugninételice voniiede- 4H

-t hieno(2, 3-b)thiopyran-2-sul fonam de-7,7- 50 di oxyde. 6. Proc6de sel on
| a revendi FsPBESelon a rvendicatianlydens legye! BHAsUNBYR 19t BT gat ug gieme dibiydrogene.

di astereoi sonbres cis ou trans ou | es enantionbres | evogyres ou dextr gyres
des di astefEsFeotaondareyrpdigation Aestans gue! tfcompesss gtanus G&ssé%ﬁﬂﬁ?é’““'e dévelop '
5, 6- di hydr S*¥%t'hy| ani no- 6- et hyl - 41t hi eno( 2, 3- b) t hi opyr an- 2- sul f onani de- 7.

7- 55 di oxyde. 27
_ 30 r3

[N

SCpxE,

/ 4. Procédé selon la revendication 1, dans lequel les composés obtenus sont choisis parmi les diastéréoi-
40 soméres cis ou trans ou les énantioméres lévogyres ou dextrogyres des diastéréoisomeéres ou des
mélanges des isoméres du composé :
5,6-dihydro-4-éthylamino-6-méthyl-4H-thiéno(2,3-b)thiopyran-2-sulfonamide-7,7-dioxyde ;
5,6-dihydro-4-(2-méthylpropylamino)-6-méthyl-4H-thiéno(2,3-b)thiopyran-2-sulfonamide-7, 7-dioxyde ;
5,6-dihydro-4-éthylamino-6-éthyl-4H-thiéno(2,3-b)thiopyran-2-sulfonamide-7,7-dioxyde ; ou
45 5,6-dihydro-6,6-diméthyl-4-éthylamino-4H-thiéno(2,3-b)thiopyran-2 -sulfonamide-7,7-dioxyde.

6. Procédé selon la revendication 1, dans lequsl les composés obtenus sont les diastéréoisoméres cis ou
trans ou les énantioméres lévogyres ou dextrogyres des diastéréoisoméres ou des mélanges des
isoméres du composé 5 6-d|hydro-4~éthylamuno-6—méthyl-4H -th|éno(2 3-b)thiopyran-2-sulfonamide-7,7-

50 dioxyde.

6. Procédé selon la revendication -1, dans lequel les composés obtenus sont les diastéréocisoméres cis ou
trans ou les énantioméres lévogyres ou dextrogyres des diastéréoisoméres ou des mélanges des
isoméres du composé 56-d|hydro-4-ethylamlno-G-éthyl-4H-th|éno(2 3-b)thiopyran-2-sulfonamide-7,7-

56 dioxyde.
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