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-1- BENZOTHI AZI NE DI OXI DES AS ENDOTHELI N ANTAGONI STS

BACKGROUND OF THE I NVENTION 5 The present invention relates to
novel antagonists of endot helin useful as pharmaceutical agents, to
met hods for their production, to pharnmaceuti cal conpositions which

I ncl ude t heweo sggsdsounds and a 10 pharmaceutical | y accepicinsvsomps i er,
and to pharnma- ceutical methods of treatnent. More particularly, the
conpounds of the present invention are antagoni sts of endot hel in
useful in treating elevated | evels of endot helin, acute and chronic
renal failure, essential 15 renovascul ag.mal i gnant and pul nonary

hypert ensi on, cerebral infarction and cerebral ischem a, cerebral
vasospasm ci rrhosi s, BEREOTRIAZINEK DIOXIDES tAS/ ENDOIHELIN ANTAGONISTS:,

endot oxi ¢ shock, subarachnoi d henorrhage, arrhyt hm as, asthm,

preecl anpsi a, atherosclerotic 20 di sorders including Raynaud's di sease
and restenosis, angi na, cancer, benign prosthetic hyperplasia,

I schem ¢ di sease, gastri BACKGROUND OENTHE, INVENTIOMgi C shock,

i schemi ¢ bowel disease and di abet es. Al so, the conmpounds wil |
be useful in cerebral i schemi a or, cerebral infarction resuli;ng from

a range of conquFoR§e§E%% irventiorn 5ehdbes £ MM ARLAGPR
stroke, cerebral wiseydathelbnagsefyliras, ph;pﬂgég@fi&&a agents, tordi ac

arrest, status epimugorp%%{gﬁomgt%ﬁ ?hama@éqxcp&lcglsuch as from

dromnlng pul nonary surgery cerebra?
Several studies h&ATROS3SiPBEVRLCh $nciuds: khese compoundsi@angn@ non- pepti de
ET ant agoni 36s sh@phampaecielitdéeayly acceptiableéataprberpdaid tf pwalmaachnou d

hernorr hage (SAH). é: ticalgmg&ﬁé%f tégci’néﬁ%:p“éngﬁ %aﬁﬁ@;éﬁlﬁ?ﬁ?b

vasospasm 35 I n various ra
Sci. 1993;52: 825) %ﬂ?&%u Pf(Ehe present anventmeibﬁ%uantagomsts of

endothelin useful in treating elevated levels of
endothelin, acute and chronic renal failure, essential
15 renovascular malignant and pulmonary hypertension,
cerebral infarction and cerebral ischemia, cerebral
vasospasm, cirrhosis, septic shock, congestive heart
~ failure, endotoxic shock, subarachnoid hemorrhage,
arrhythmias, asthma, preeclampsia, atherosclerotic
20 disorders including Raynaud’s disease and restenosis,
angina, cancer, benign prosthetic hyperplasia, ischemic
disease, gastric mucosal damage, hemorrhagic shock,
ischemic bowel disease, and diabetes.

Also, the compounds will be useful in cerebral

25 ischemia or cerebral infarction resulting from a range
of conditions such as thromboembolic or hemorrhagic
stroke, cerebral vasospasm, head injury, hypoglycemia,
cardiac arrest, status epilepticus, perinatal asphyxia,
anoxia such as from drowning, pulmonary surgery, and

30 . cerebral trauma.

Several studies have been reported with both
peptide and non-peptide ET antagonists showing efficacy
in various models of subarachnoid hemorrhage (SAH). For
example, BQ-123-prevents early cersbral vasospasm

35 following SAH in various rat (Clozel M, et al., Life
Sgi, 1993;52:825) and rabbit (Lee KS, et al., (Cerebral
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-2- Vasospasm 1993: 217: and Neurosurgery 1994; 34:108) nodel s.
FR 139317 significantly inhibited the vascoconstriction of the
basilar artery after 7 days in a cani ne two- henorrhage nodel of SAH
(Nirei H et al., 5 Life Sci. 1993;52:1869). BQ 485 al so
significantl| ywoesné19si nhi bited the vascoconstriction of the pggivsssoiovst ery
after 7 days in a cani ne two-henorrhage nodel of SAH (Yano, et al.,
Bi ochem Bi ophys. Res Commun. 1993; 195:969). Ro 46-2005 (O ozel M
et al., Nature 10 1993; 365: 759) has been shown to prevent early

cer ebr al vasospasm following SAH in the2rat with no significant
effect on systemic arterial blood pressure. Treatnent with Ro
47-0203- Bosent an ( CVaseepasmal®93 QR¥Tuland dleurosurgepp31884¢s)34axa8)2: 0907)

to rabbits with SAHuxe1a.15zr 13861 eﬁgnimaaqmyt L4R16{céasthar artery
cross-secti onal ar ea cogga{ éﬁ? é the e st udi es
show in vivo ef fi cacPe6PEREbThEF+PR d%ﬁh §P§ Fﬁ artery aEtep 4 days in
vasospasm resul ti ng & camiga@Htwo-hemorrhage modellhofi 8AR (Eirdj, Ha qmtﬂnt.
vasoconstrictog, is a 2§9§n3ﬂ£h§§%rj b@@yqbgcapggtgggnifggaﬂgg§'f|rst

i solated fromcul ture QPrC|ne aortic en

Endothelin-1, is ondfibited fhe ygscoconst GEPUPQIF?espﬂ?+§értﬂ§ﬁﬁﬂﬂ c
pepti des which i ncI wlter 7 daysEin2a damine mehemorehageemodenhlof;csm act or
(MO, and 25 ag,?a@_.gt gxin : t hedd

|

I nvol ved i n many hu sease everal |n Vi Vo
studies with ET ant|¥%§ﬁ%§§)hav§° 46- 2°°§xﬁﬁ4qagﬁopke8t Al dr sHak¥E®pdel s.
‘Left coronaryi@rter)yl930;365:769at has beeh rehpsn’ & pretrent ndarky npersrdilal

infarction in the re\ia%b%?a{sm ‘Eaﬂisgiﬁaﬁmi Qn/ th Fat riEtr hacégglgff idAnt

endogenous endothelln ni.stration o

wa
reported to reduce ©ffect oposyptemic ??ﬁ??ﬁ?ﬂaPEPPGnPFﬁsﬂ“HBSe-TEﬁ%ﬁﬂﬂqﬁg

nmanner 35 (vatanahﬂnip 47-aR03=Béseitare| (QlozelMpacald| aCirculation
Infarction,” Nature {dg¥1Gg(4}988re44:dd¢7r th'+aobils with SAH had a
: 15 36 + 7% reduction of basilar artery cross-sectional

area compared to sham rabbits. All of these studies
show in vivo efficacy of endothelin antagonists in
cerebral vasospasm resulting from SAH.

Endothelin-1 (ET-1), a potent vasoconstrictor, is

20 a 21 amino acid bityclic peptide that was first

isolated from cultured porcine aortic endothelial
cells. Endothelin-1, is one of a family of
structurally similar bicyclic peptides which include;-
ET-2, ET-3, vasoactive intestinal contractor (VIC), and

25 the sarafotoxins (SRTXs).
Endothelin is involved in many human disease
states.

Several in vivo studies with ET antihodieé have
been reported in disease models. Left corcnary artery
30 ligation and reperfusion to induce myocardial
infarction in the rat heart, caused a 4- to 7-fold
increase in endogenous endothelin levels.
Administration of ET antibody was reported to reduce
the size of the infarction in a dose-depending manner
35 (Watanabe T, et al., "Endothelin in Myocardial
Infarction,” Nature (Lond.) 1990;344:114). Thus, ET
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- 3- may_be jnvolved in the_pathogenesis of congestive heart

failure and nmyocardial ischema (Margulies KB, et al., "I ncreased
Endot helin in Experinmental Heart Failure,” Circulation 1990;
82:2226). 5 St udi es by Kon and col | eagues using anti-ET

ant i bodi eswowemsi9sschem ¢ ki dney nodel, to deactivate pCT/USYEAgmNous ET,
i ndi cated the peptide's involvenent in acute renal ischemc injury
(Kon V, et al., "donerular Actions of Endothelin In Vivo, " J din-
| nvest 10 1989; 83:1762). In isolated ki dneys, preexposed to

specific antiendothelin anti body and then epal | enged wth

cycl osporine, the renal perfusate flow and glonerular filtration

rate increased, vy ebe cinmolved in rhei pathegenkgis: ofc congesvhypearbeayt t h

' f519| ai ed Ki dneysdééllur? Mrﬁf’ﬁ%%f a?akala%aeggrmtn( £ dlal@én' kBSCEEML. Tpe g
ef fectiveness an ecific i - antibo re confirme
by its capacity tof‘g d %‘r‘?&theli nd%f%?? % *’c%ﬁea’a%@“ﬁ S|Pngl e
bol us dose (150 pﬂbi‘.@laﬂgn 15005 $a: RBREL. ET, but not by infusion of

angi ot ensi ngl I, n o] rm@ efip] M metic
o oeeie S in é/gg%iféjﬁg i ibh&%”d Edﬁga%‘tmﬁl 'Eﬁgg;hgl&.
Medi at es the Renaf® 30 @'Pi i ﬁHbEe %ey model, o9 ﬁSFHﬁ%‘:?n t he
Rat," J Am Soc Neghdogen®8l El,7/dndicated the pefitivia’s Havolvepent cin

i nhi bi tion of ET- dc@te 215ena1 1'§I:h%m'iﬁd9ﬁﬁdr%a§§6ﬁr\$t 'deC§100 'ﬂ&lbﬁérﬁfﬂ at ed

t horacic aorta usin nonocgl ona ET-1 (Koshi T,
et al., "Inhibiti ﬁﬁtb?nE {fpdathedin) In YivoeT. uced
Vasoconstril®ti on bg8snel:I7ed) .Milnchievdated kidneéyd, pmbexposednt&har m Bul |

1991; 39: 1295) . 30gpecitic aftAUNdiEfedds Qhéiﬁaaﬁﬁ%’%&fmﬁﬁ(% g ehged

ant i body tora |ts I cant I t1on

pressure (BP) and"?‘Eﬂa‘FY“b]rQﬁRP’fiF’Gw Fg§p5ﬁ§§ 1 pertfusate,flom, PP |, et aI .
System ¢ and Regi ghahefilacifilafration raEedbhbreéased n WwibHllle renaEffects of

Endothelin 35  r8BikPAWe ‘addr/dasetPaBN8bHBALE R HachatRalkifidys

15 preexposed to a nonimmunized rabbit serum. The
effectiveness and specificity of the anti-ET antibody
were confirmed by its capacity to prevent renal
deterioration caused by a single bolus dose (150'pmol)
of synthetic ET, but not by infusion of angiotensin II,

20 norepinephrine, or the thromboxane A, mimetic U-46619
in isolated kidneys (Perico N, et al., "Endothelin
Mediates the Renal Vasoconstriction Induced by
Cyclosporine in the Rat," J Am Soc Nephrol 1990;1:76).

Others have reported inhibition of ET-1 or

25 ET-2-induced vasoconstriction in rat isolated thoracic
aorta using a monoclonal antibody to ET-1 (Koshi T,
et al., "Inhibition of Endothelin (ET)-1 and ET-
2-Induced Vasoconstriction by Anti-ET-1 Monoclonal
Antibody, " Chem Pharm Bull 1991;39:1295).

30 Combined administration of ET-1 and ET-1 antibody
to rabbits showed significant inhibition of the blood
pressure (BP) and renal blood flow responses
(Miyamori I, et al., Systemic and Regional Effects of
Endothelin in Rabbits: Effects of Endothelin

35 Antibody, " Clin Exp Pharmacol PhysiQl 1990;17:691).
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-4- Ot her_investigators have reported that infusion of
ET-specific antibodi es into spontaneously hypertensive rats ( SHR)
decreased nean arterial pressure (MAP), and i ncreased gl onerul ar
filtration rate and renal blood 5 flow. In the control study with
nor not ensi ve w0 96126195V st ar- Kyoto rats (VKY) there were no si gorisssiées
changes in these parameters (Chno A, "Effects of Endot hel i n- Specific
Ant i bodi es and Endothelin in Spont aneously Hypertensive Rats,” J
Tokyo Wonen's Med 10 Coll 1991; 61:951) . I n addi tion,

el evated | evels of endothelin have beerg+eported in several disease
states (see Table | bel ow) Burnett and co-workers

recently denonstrated thQthes inveghigakexs have FepRrsedEthat pfusien ff)
to anesthetized ET-spegdfip’ afdtibodics dindy ispdnthnkbasty ISypedtdigive

concent ration, did has Ne0healeaflh Wsed VR orepure Sy, ana

"Endot hel i n has Bi ologic IOl 0gT Ca
Concentrations," G rifgreassd gdomerulay firraidon ratﬁué“ﬁeﬁ@ﬁ]r &loodhd
cardi ac outputs £1SECT O3S ¢Hel aoﬁﬁﬁerlé’&udy"' wﬂthhnbm&éﬁsﬂvé enal and

system c vascul ar r s and_anti studl es
support a role for gﬁtfstt%elqﬁer?tl “n ?‘ﬁ (%{ égeelsgeul% *oR%o fi fgfco*f‘ascul ar,
renal , and endocri nechEnges intbesenparameters (OhnonAgofifEfects afcart
failure in dogs and éh&&}felﬁ-Speciﬂé'm{bé‘ﬁES &nd! 8ndotRbli®l@yation of

"G roulati ng Pl asm BRRRIRSTR L AVBPEF SRSV AT o8- Tokva Hopet - bea
Congestive HedPt FaiGekle 33P1HEIaASL) . Am J Hypertension 1991; 4: 9A).
T o 1 hove hagge ot LRt SR Bt Agval W8 B BLET
1090: 358 730, 35  DeSR FeR ‘?‘ APeVeRal ‘#je’efésfo%ﬂt?‘*?sé?ee%%% or
vascul ar snoot h nusdeiqmﬁoeptor, |s wi dely distributed

Burnett and co-workers recently demonstrated that

15 exogenous infusion of ET (2.5 ng/kg/Ml) to anesthetized
dogs, producing a doubling of the circulating
concentratibn, did have biological actions (Lerman A,
et al., "Endothelin has Biological Actions at
Pathophysiological Concentrations," Circulation

20 1991;83:1808). Thus heart rate and cardiac output
decreased in association with increased renal and
systemic vascular resistances and antinatriuresis.
These studies support a role for endothelin in the
regulation of cardiovascular, renal, and endocrine

25 function.

In congestive heart failure in dogs and humans, a
significant 2- to 3-fold elevation of circulating ET
levels has been reported (Rodeheffer RJ, et al.,
"Circulating Plasma Endothelin Correlates With the

30 Severity of Congestive Heart Failure in Humans, " Am
J _Hypertension 1991;4:94).

The distribution of the two cloned receptor
subtypes, termed ET, and ETy, have been studied
extensively (Arai H, et al., Nature 1950;348:730,

35 Sakurai T, et al., Nature 1990;348:732). The ETp, or
vascular smooth muscle receptor, is widely distributed
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in cardiovascular tissues and in certajin_regions of the rai '
HY, et al., Proc Natl Acad Sci 1991; 88: 3185). The ET[err] recept or,
originally cloned fromrat lung, has been found in rat cerebellum
and in 5 endothelial cells, although it is not known if the ET[err]
receptors avevadsesssane fromthese sources. The human PCTHUS96/630%30t OF
subt ypes have been cl oned and expressed (Sakanpbto A, et al., Biochem
Bi ophys Res Chem 1991; 178: 656, Hosoda K, et al., FEBS Lett 1991;
287:23). 10 The ETA receptor clearly nedi ates vasoconstriction and
there have been a few reports inplicating t48 ET[err] receptor in
the initial vasodilatory response to ET (Takayanagi R et al., FEBS
Lett 1991;282:103)in cardiovaperlay tissues a@étanha%rm/rrem&mﬂné Etlﬁerr]

receptor 15 cqg}aq,lnsqmgdggt Eety APPLO ti ssue beds

P k RL, et al h % 2) .566).
,(A fggent st 3dyash O%Haghgé?gc%/%(%ﬂ é"'tel’:fpﬁﬁﬁh %:E:ngna%.%y i%ﬁ%@ed 2)nl y
vasodi | ation in t{ramratolung, rhas besn foundodni bay genehediuvmhandelinase of

EDRF from t he endocﬁ@i%be&ém,( 'ém}oughﬂltés is! SPO KRS AlgeehieveTT[ er 1]
agoni sts, for exa

ET d
truncated anal ogs%cept°rsﬁf€e%e ianagneil rap xhepe E‘%‘f%céfl 1%%?5%)*}“5{% and

25 N-Acet yl - EBTLre2eptor1subtypes chaseal beesocdbneditansh expressed
i sol ated, endot hel %%Egch pQECé.I‘ 4 AP : ! (Saeki T,
oph

t al., Biochem Bi ' ) ET
:nafiogs alr gcpg{nenltlgogl 178: 55550@%%??|I& s & %I%ﬁérﬁﬁgpﬁery,

a 30 t1Gsue tThe ETjppraceptor prlsssasly aediafes r*}aaammlréctﬁ.oa and
type of receptor (dy,@d have been a fewﬁéﬁnc%ﬁse'lﬂﬁlbf%ﬁfhgl trieV g Vere

dramatically I ncre In, a ant

hemangi oendot hel i FTRESAEEa avvﬁ R %1‘ 1 vag ﬁtmlﬁg&’l’%e to Elkkai
Zasshi 1990; 100: l46akdampgi R, et al., FEBS Lett 1991;282:103).

However, recent data has shown that the ETy receptor

15 can also mediate vasoconstriction in some tissue beds
(Panek RL, et al.,
1992;183(2) :566) .

A recent study showed that selective ETy agonists
caused only vasodilation in the rat aortic ring,

20 possibly through the release of EDRF from the
endothelium (ibid). Thus, reported selective ETg
agonists, for example, the linear analog
ET[1,3,11,15-A1a] and truncated analogs
ET([6-21,1,3,11,15-A1la], ET[8-21,11,15-Ala], and

25 N-Acetyl-ET(10-21,11,15-Ala] caused vasorelaxation in
isdlated. endothelium-intact porcine pulmonary arteries
(saeki T, et al., Biochem Biophys Res Commun
1991;179:286). However, some ET analogs are potent
vasoconstrictors in the rabbit pulmonary artery, a

30 . tissue that appears to possess an ET,, nonselective
type of receptor (ibid).

Plasma endothelin-1 levels were dramatically
increased in a patient with malignant '
hemangioendothelioma {Nakagawa K, et al., Ni n Hif

35 . Gakkai Zasshi 1990;100:1453-1456).
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- 6- The ET receptor antagonist BQ 123 has been shown to
bl ock ET-1-induced bronchoconstriction and tracheal snmoot h nuscl e
contraction in allergic sheep providing evi dence for expected
efficacy in bronchopul nonary 5 di seases such as asthma (Noguchi, et
al ., Am Rev Reeideéhs19s Dis 1992; 145(4 Part 2): A858). PCT/US96/01093
Circulating endothelin levels are elevated in wonen wth

preecl anpsia and correlate closely with serumuric acid | evels and
measures of renal 10 dysfunction. These observations indicate a role
for ET in renal constriction in preeclgisia (Cark BA, et
al., AmJ Obstet Gynecol 1992; 166: 962- 968). Pl asna

i nmunor eacti ve endot hel i IThel ETopeeeptart iaxtagonist BOrE2E| amilsskrn rshoadn ent s

W th sepsis and corr It _15. ' I on
of cardi ac out put r'% %1%(: g H}e tlﬁdu%%&]ng%‘?&kﬁgoéé}:giﬁggﬁﬁ 2%% % 3

In addition the ET- BraatdysNeslepepntragiiondanallergic qhgep BXPYidiRdpuse
nmodel of endot oxi ¢ séieidencBhifor expectdd [¢¥filcatyt A80BLGhcloPUlmons | v

I ncreased the gurviv te i ]m S |+ TOSPI aki I .

20. 12. 90. s Ep #Bé%%&“%ﬁ)?s dotia WSR[O8 £ Mpﬁ}g&ﬁ“’;
agoni st in the |iverRig 1992;a0854#t PaF bdt #ABSBIt-ai ned vasoconstriction of

t he hepati c vascul@ireiugadiiflg detdeiidlidnNlevels’ 826 Celdvatied in hepatic

J050; 265( 29, 17432) woner aii Brpectakbiy ds, correrabh L ety NIl 1Y
have been observed i$erum uricnpgidal &ved s and nieasures- af t di abetes
(rjrgl 0 Ejufs S cﬁoagag: a eﬁg%sdﬂi&?f I gﬂekr%&arf@tigighg?ﬁgé&%iél%ﬁ% ef°f959EZT.'
1|5?g;: (13038)9 1 eﬁ&%ﬁfgﬁ%ﬁﬁ?ﬂ ri&@ﬁe&ﬂmsgﬁdécﬁ%ﬁk tée%’n found, to
produce an anti hypere®erdl v.e A JoObstet (Gynagol: 3998w166:962-9&h) n nodel s of
hypertension with a time LQigae ifithbféadPive enddthBEihlii Gbhédrt it ksl
bl essor responses (Bas) oiiNased in pibidics vACH BpbTE°4sE dSAI SR
PCT/ US96/ 010925 the degree of illness and depression of cardiac output
(Pittett J, et al., Ann Surg 1991;213(3):262).

In addition the ET-1 antagonist BQ-123 has been
evaluated in a mouse model of endotoxic shock. This
ET, antagonist significantly increased the survival

20 rate in this model (Toshiaki M, et al., 20.12.90.
EP 0 436 189 Al).

Endothelin is a potent agonist in the liver
eliciting both sustained vasoconstriction of the
hepatic vasculature and a significant increase in

25 hepatic glucose output (Gandhi CB, et al., Journal of
Biological Chemistry 1990;265(29):17432). 1In addition
increased levels of plasma ET-1 have been observed in
microalbuminurie insulin-dependent diabetes mellitus
patients indicating a role for ET in endocrine

30 disorders such as diabetes (Collier A, et al., Diabetes
Care 1992;15(8):1038).

ET, antagonist receptor blockade has been found to
produce an antihypertensive effect in normal to low
renin models of hypertension with a time course similar

35 to the inhibition of ET-1 pressor responses (Basil MK,

et al., J Hypertension 1992;10(Suppl 4):S49). The



-7- endot hel i ns haye been shown to be arrhythnogenic, and to

have positive chronotropjic and inotrgpic effects thus EI_receptar
bl ockade woul d be expected to be useful in arrhythm a and ot her
cardi ovascul ar disorders 5 (Han S-P, et al., Life Sci 1990; 46: 767) .
The wi despread | ocalization of the endothelins and their receptors
I n the centywalesh@hyous system and cerebrovascul ar cperusssioiodon has
been descri bed (Ni kolov RK, et al., Drugs of Today 10 1992;
28(5):303-310). Intracerebroventricul ar adm nistration of ET-1 in
rats has been shown to evoke * several behavioral effects. These
factors strongly suggest a role for .yhe ET[err] in neurol ogical

di sorders. The potent vasoconstrictor action of Ets on isolated 15

cerebral arteriol enddtpetshs Hdve ibgew showd 6b béeserhythmogerdipd,i @émd in the
regulation of cer ey Qu3RCbeLe il Ghronot ropt BCARAS Eoblob Y Wee itge been
disorders, 1.€e., in o’f

reported in sone S t he patients with

subar achnoi d henoritwegETaRECEPEI PIRCkade YOS RR GFPPCLRH to be
preecl anpsia. Stiysdfali A stifydhinid endeotherdcarafovascular disorders

hypogl ycem ag have apggpsggomgtt&%cm%ﬁ 5'%078?’?9?( p[evel opnment of

striatal danhage as esulft " of a racel l ul ar, cal ci um
Circulating or |ocallyThe widespraag docEtizasinpenl stganarinad icenefout e
to 25 regul at igHeief reeaptois Uinl i et ralr adghoes fsydtenwand t he

~choroid plexus and, CSE pr lon,. ET-1.i.ndu ' devel opnent
I n a new nodel of qe&egr%yggggihézg ?#;c-(lljati%g’t ﬁ‘gng’SFﬁ %%% eﬁeﬂrga descri bed.
Circul ating and ti @tkelovdBEneet 2} vmiiagsaefi Foday 30 is increased nore

tlhan f\|e wof El d?i ndpaiémtz%mt:goalbszoa. adverdrebhevesettdundys (Lerman A et
?nﬁﬁnor \tlavac'? igv?'? y lﬁﬂmiﬁi?%'rggéﬂnagébﬁéi 3‘(%17\#1%%1}&9' ﬂgé’%ﬁ%ﬁ%@re&gom | sggge
(Kanno ‘K, et al., sevenal kebarieral 3ffects.9ofhees: faskyramtrnaiaud’ s
phenonenon (Zanor gldgest a rol&l£& -thd I tinl 88UrdB6giddY-dildbrders.
VO 96/26195 The potent vasoconstrictor action gg yg’ 9«?14 Oi]é)ogl%ted
15 cerebral arterioles suggests the importance of these
- peptides in the regulation of cerebrovascular tone.
Increased ET levels have been reported in some CNS
disorders, i.e., in the CSF of patients with
subarachnoid hemorrhage and in the plasma of women with

20 preeclampsia.  Stimulation with ET-3 under conditions
of hypoglycemia have been shown to accelerate the
development of striatal damage as a result of an influx
of extracellular calcium. Circulating or locally
produced ET has been suggested to contribute to '

25 regulation of brain fluid balance through effects on
the choroid plexus and CSF production. ET-1 induced
lesion development in a new model of local ischemia in
the brain has been described. .

Circulating and tissue endothelin immunoreactivity

30 is increased more than twofold in patients with
advanced atherosclerosis (Lerman A, et al., New England
J Med 1991;325:997-1001). Increased endothelin
immunoreactivity has also been associated with

Buerger’s disease (Kanno K, et al., J Amer Med Agsoc
35 1990;264:2868) and Raynaud’s phenomenon {Zamora MR,

et al., Lancet 1990;336:1144-1147).



An increase of circulating endothelin |evels was observed in patients
t hat underwent percutaneous transl um nal coronary angi opl asty (PTCA)
(Tahara A, et al., Metab din Exp 1991;40: 1235-1237). 5

I ncreased plasma | evel s of endothelin have been - measured in rats and
humans (Stewart DJ, et al., Ann I nternal Medicine 1991; 114: 464- 469)

wi t h pul nonar ywo 9éneé1skyper t ensi on. El evat ed | evel pcpiusosmnross
endot hel i n have al so been 10 nmeasured in patients suffering from

i schem ¢ heart di sease (Yasuda M et al., Amer Heart J 1990; 119:
801-806) and either stable or unstable angina (Stewart JT, et al.,

Br Heart J 1991;66:7-9). | nfusi on_gft an endothelin anti body 1
hour prior to 15 and 1 hour after a 60-m nute period of renal ischaem a
resulted in changes in renalmcﬂwsfeobfveris-uelaemhgoéndotnelin Leveaddi &#asn,

an increase in glone Lgl o f ttributed
to endothelin - 8§%opez égf &entf tPa@ ghéﬁ (éﬁ?éﬁggﬁ%ﬁug
444:513-522). 20 tran lsqﬂWr éﬁBéOPéﬂaT-Yf )e (FahaEp| Aas in
patients on regul ar berra)m AlMatiad 014 ExXpt 1908380p1235237). endothelin

Set (Lond) C1909 5o, O VThOAR bragma 1ebE1 B85 RS ndiix"hall: path'
adni ni stration of enweapered in rats and b&@ﬁn§héﬁhevﬁﬂﬁdﬁbc@tsﬁélh
intestinal nucosal InternslPM&Edihe 2591i;114: dG-ie&G'?pQFIiQﬂbu'I&BﬂaEy( Mrua

S, et al. 91;48:163-172). Purthernore, it has
been shown t hat an aﬂ?ﬁétﬁgTééﬂ%lbody reduced 30 et hanol -i nduced
vasoconstriction in a congtenatad devels of epdptheiin havem@lso\hegda E, et

al., AmJ Phyasigol measué&@&x?%t@l&'is@&@kerﬁh veresl HBivhEniel heakevel s
have ~been obs rve%B at| %ff rlngmgggﬂ%ééggg di sease
and ul cerative colitPa® ‘£%§Pa ag §%9g3§1g81 384) .
VWO 96/ 26195 801- 806) and either stable or upSTahlsd ANYLoe3
(Stewart JT, et al., Br Heart J 1991;66:7-9).
Infusion of an endothelin antibody 1 hour prior to
15 and 1 hour after a 60-minute period of renal ischaemia
regsulted in changes in renal function versus control.
In addition, an increase in glomerular platelet-
activating factor was attributed to endothelin
(Lopez-Farxe A, et al., J Physioclogy 1991;444:513-522).
20 In patients with chronic renal failure as well as in
patients on regular hemodialysis treatment, mean plasma
endothelin levels were significantly increased
(Stockenhuber F, et al., Clin Sci (Lond) 1992;82:
255-258) .
25 Local intra-arterial administration of endothelin
has ‘been shown to induce small intestinal mucosal
damage in rats in a dose-dependent manner (Mirua S,
et al., Digestion 1991;48:163-172). Furthermore, it
has been shown that an anti-ET-1 antibody reduced

30 ethanol-induced vasoconatriction in a concentration-
dependent manner (Masuda E, et al., Am J Physgiol

1992;262:G785-G790). Elevated endothelin levels have
been observed in patients suffering from Crohn’s
disease and ulcerative colitis (Murch SH, et al.,

35 Lancet 1992;339:381-384).



Recently at the 3rd International Conference on Endot hel i n, Houst on,
Texas, February 1993 the nonpeptide endothelin antagonist RO

46- 2005 has been reported to be effective in nodels of acute renal
5 i schem a and subarachnoid henorrhage in rats (C ozel M et

al ., "Pathophysiol ogical role of endothelin reveal ed by the first
orally actiwesariss hel i n receptor ant agoni st, " Nat Uscernd8diesPS: 759) .
A rel ated benzene sul phonam de, nanely Bosentan, has al so been 10
denonstrated to be useful in the treatnent of congestive heart
failure. ("Role of endothelin in the mai nt enance of bl ood pressure

I n conscious rats with chronic heart_dailure cute effects of Bernd
M Hess P, ' Maire J-P, Clozel M dozel J-P, Crculation 15 1994;

9g (5)t : 2510- 2538) | rke%éili:tlyoat the Hd mﬁ&%&?&fxfxl Confez%bﬁclez%ﬁha_sdbeen
shown to preven vasospasm fo g subar achnoi
henor r hage (d ozel 'R*‘ythe‘im' aﬁl‘ﬁﬁﬁﬁe Texa5 %E"aﬂé&%% 8‘%‘5834).

Most recently an Eionpsgtddei eadabhelibmi antapnist Berm&sz(i@ﬁ dwsabbeena

anti hypertensive eﬁéﬁ‘&‘te’dskﬁ' BePlrfective irfimcdels ofhfctﬁécz@(ﬁrly of

Sul f onami de gndot hel hqgaﬁlg and. %g@g@gi% and t h&ﬁ?’n%ﬁ?l o&nen{glgz&ﬁn& hy -

Oally Activ
5-i soxazol yl) - 1- nagthtaddal e Y®atthbphyaiodkbodidalverbléheom Eﬁdothel;l:lggd‘evealed

37:329-331). t e rr] receptor
ant agoni st (see W5 to%e7gfgguﬁaggagﬂ?eac@iw%adzﬁeﬂk FédépEde ] recen!

1994: 37: 1553-7) ha¥PRIAHSE 5t HatuEe 3es: '759%neobnf?’r?a'req n after
angi opl asty (Dougl sslinagdde, nalnehir Boﬁnmxﬂeshawalsa&éﬁo 7).

This specifhg ET[ e&éﬂléxgqﬁrtreh EBCFQtl‘i?éeﬁH %P@h%t treatment o8 209670, has

been denonstrated to be beneficia m a- | nduced a,cut(?1 r enal

failure (Brooks DFFongestive hearf failpr@eptf (ﬁ?l@negt prAothedn 4y £
ant agoni sts. 35 maintidnancief becblode&‘&EfﬂéJ iz etoBgX: 28um nraptmu twe the nall

Y€6?6/26195 chronic heart failure cute eff@ sU§96éQﬁﬁ9%L Hess P,

Maire J-P, Clozel M, Clozel J-P, Circulation

15 1994;90(5) :2510-2518) . 1In addition, the ET, antagonist-
BQ-123 has been shown to prevent early cerebral
vasospasm following subarachnoid hemorrhage (Clozel M,
Watanabe H, Life Sci 1993;52:825-834).

Most recently an ET, selective antagonist

20 demonstrated an oral antihypertensive effect (Stein PD,
et al., "The Discovery of Sulfonamide Endothelin
Antagonists and the Development of the Orally Active
BT, Antagonist 5- (Dimethylamino}-N-(3,4-dimethyl-
5-isoxazolyl) -1-naphthalenesulfonamide,® J Med Chem

25 1994;37:329-331).

. Furthermore, a specific ET,/ETR receptor

antagonist (see W093 08799A1 and Elliott JD, et al.,
J Med Chem 1994;37:1553-7) has demonstrated reduced
neocintimal formation after angioplasty {(Douglas SA,

30 et al., Circ Res 1994;75:190-7).

This specific ET,/ETy receptor antagonist,

SB 209670, has been demonstrated to be beneficial in
ischemia-induced acute renal failure (Brooks DP,
et al., "Nonpeptide endothelin receptor antagonists.

35 IXII. Effect of SB 209670 and BQ123 on acute renal



failure in anesthetized dogs,"” J Pharnmacol Exp Ther _ 1994,
271(2):769-975). United_States Patent 4,533,664 covers conpound
of the formul a [err] wherein Rlerr] is H M, MO F, or
a; and R2 is H M, Et, or n-Pr. The conpounds are taught as

useful as antithronbotic agents. Copendi ng application United
States Serial Wwoésne9sunber 08/339,381 filed Novenber 14, 1994pc166866h1093
endot hel i n antagonists of formula [err] 20 wherei n 25

--- denotes an optional bond; nis 0-4; Ra is

hydr ogen, al kyl of 1-4 carbon atons or cycl oal kyl, phenyl or

napht hyl, in which the phenyl or napht4n0- group i s substituted by
nethylenedloxy and 30 further unsubstituted or substituted by one or

nor e subst i t uéaddure| intanegthavized dedsp” chuRhammaceloExp Ther

hal ogen, al kyl of 1-@gedkben(af oren-9¥8) NRRlerr], SR NJerr],

o)) 017 R G I PR s

S(CH err])[err] CO2R, the foz‘l!)@l;—lZ)[err]qurr]R Q(CH2) [err] OR,

NH(CH2) [err] ORsgand S(CH2)[err]OR, in V\/mch mis 1, ZCQr 3, and R and
Rl err] are each WO 96/ 26195
PCT/ US96/ 01093 \
“—EI W—M&_
10

wherein R, is H, Me, MeO, F, or Cl; and
R, is H, Me, Et, or n-Pr. The compounds are taught as
useful as antithrombotic agents.
Copending application United States Serial
15 Number 08/339,381 filed November 14, 13894, covers
endothelin antagonists of formula

20

wherein
25 --- denotes an optional bond;

n is 0-4;

R, is hydrogen, alkyl of 1-4 carbon atoms or
cycloalkyl, phenyl or naphthyl, in which the phenyl or
naphthyl group is substituted by methylenedioxy and

30 further unsubstituted or substituted by one or more
substituents selected from the group consisting of
halogen, alkyl of 1-6 carbon atoms, OR, NRR!, SR, NO,,
N,, COR, CO,R, CONRR', SO,NRR*, SO,R, CN, CF3, CF,CF,,
CHO, OCOCH,, B(OH),, phenyl, NH(CH,),CO,R, S({CH,),CO,R,

35 O (CH,) ,CO,R, O(CH,),OR, NH(CH,),OR and S{CH,),OR, in
which m is 1, 2 or 3, and R and R? are each



-11- I ndependent |y hydrogen, al kyl of 1-4 carbon atons,

phenyl or bhenzyl ; [err] —BRb_is hydrogen, 5 SQBR, PCBH
B(OH)2, CONRerr]R2, SO2NRLR2, or [err], in which Rlerr] is as
defined above and R err] is hydr ogen, al kyl of 1-6 carbon atons,
CF3, -CF2CF3, 10 phenyl or benzyl in which phenyl or the phenyl portion
of the benaybsgraesp i s unsubstituted or substituted by PCT/US?661093 NOre
substituents as defined aQove; Rlerr] is S(OJferr]-phenyl, in
which pis 0, 1 or 2, and phenyl is unsubstituted or substituted by .
one or nore 15 substltuents selected fromthe group consisting of

hal ogen, OR, NRR[err], SR, NJerr], N3, COGR1-CO2R, CO\IRRl

S2NRR[ err], SO2R, CN, CF3, CF2CF3, CHO OCOCH3, B(OH)

met hyl enedi oxy, N&p%lﬁ@r&qmdrggmz)?bkn@;m «xcelqppncemms.
QCH2) [err] OR, NHoRéRy1 esx |Bdn=231d S(CH2) [err] OR, |n which m R and 20

Rl err] are as defi ne-d bove I ¢ on “t‘@'ﬂfour |ndependent
substituents léclt J’Y%rrgﬁ]eﬂyd?%b%d bf&"r char‘bon at omrs,

al kenyl of 2-7 car bon atons, al kynyl of 2-7 carbon at ons,

cycl oal kyl , sphenyko ﬂ@ogmenxbn Cédiﬁnln?hesa NR¥E, or

X-(CH2) [ err]-napht I 1 which I1s 0, NH or (0)[err]

met hyl enedi oxy, NRR[ err], SR N2, N3, COR CO2R CONRR[ err],
SO2NRR[ err], sozR ( enyl ,

NH( CH2) nCq err] R, er{;EF éh err d above Qéékﬁzmé

NH( CH2) [ er r] OR, s{‘ ﬁ ﬁ’f\M’n éhc ’Penlaf—%‘ébr CFs. 'Ccmﬁm R and

Rlerr] arel®ach |pnepphdentlbgmkmdrimgwhichl Bhényl or thef phehylapbebiehons,
phenyl or benzyl afdtﬁ‘@%é‘né{\l(}ﬁ”%ot%& is unsgﬁﬁ 'dle‘lxﬁ:lr%&‘:‘i%u%@ﬁ Bpeny!

I S unsubstituted Qve
phar naceuti cal |y ©8€ OF H¥e tét&GPBBaﬂﬁl‘??fﬁPQﬁ abeveisalt thereof. 35

Some of the conpounds Rf forewa)a-phenyl capmiwrecli p is 0, fuothey dmd mi ng
gg‘l_?uggg; gﬁgggt | CahbdyRCEERiARIMetAtulea or subsm&:g@%]f%ne or more
15 substituents selected from the group consisting of
halogen, OR, NRR!, SR, NO,, N;, COR, CO,R, CONRR!,
SO,NRR!, SO,R, CN, CF,;, CF,CF,, CHO, OCOCH,, B(OH),,
methylenedioxy, NH(CH,;),CO,R, S(CH,),CO,R, O(CH,),CO,R,
O(CH,),OR, NH(CH,),OR and S(CH,;},OR, in which m, R and
20 R! are as defined above, and _

R4 is one to four independent substituents
selected from hydrogen, alkyl of 1-7 carbon atoms,
alkenyi of 2-7 carbon atoms, alkynyl of 2-7 carbon
atoms, cycloalkyl, phenyl, C(O)-phenyl, X(CH,),-phenyl,

25 X- (CHp) ,-naphthyl, in which X is 0, NH or S(O},,
methylenedioxy, OR, NRR?}, SR, NO,, N, COR, CO,R,
CONRR!, SO,NRR!, SO,R, CN, CF,;, CF,CF;, CHO, OCOCH,,
B(OH),, phenyl, NH(CH,),CO,R, S(CH,),CO,R, O(CH,),CO;R,
O(CH,) xOR, NH(CH,;),OR, S(CH,;),OR, in which m is 1, 2 or

30 3 and R and R! are each independently hydrogen, alkyl
of 1-4 carbon atoms, phenyl or benzyl and where n and p
are as defined above and phenyl is unsubstituted or
substituted as defined above, or a pharmaceutically
acceptable acid addition or base salt thereof.

35 Some of the compounds of Formula I are capable of
further forming both pharmaceutically acceptable acid



-12- addition and/ or base salts. Al of these fornms are

within the scope of the _present invention. - Pharmaceutically
acceptable acid addition salts of t he conpounds of Formula | include
salts derived from 5 nont oxi ¢ i norgani ¢ aci ds such as hydrochloric,
nitric, phosphoric, sulfuric, hydrobromc, hydriodic,

hydr of | uori c, wahesmefar ous, and the |like, as well as the PCTRRADEG1093
derived from nontoxic organic acids, such as al i phati c nono- and

di carboxylic acids, phenyl- 10 substituted al kanoi ¢ aci ds, hydroxy

al kanoi ¢ aci ds, al kanedi oi ¢ acids, aromatic acids, aliphatic and
aromatic sulfonic acids, etc. Such salts thus-iz¢cl ude sul fate,
pyrosul fate, bisulfate, sulfite, bisulfite, nitrate, phosphate,
nonohydr ogenphosphat 8ddigsion au/fyuiroagensadsshat 811nef aprasifams are
pyrophothate | thﬁﬁkﬁrtﬁé s%ﬁﬁé“dfithhpikéﬁenéc§ﬁ6éﬁtiéd'f'Uoroacftate
propi onate, caprylate at e succi nate
suberate, sebacate, funargg rMﬂ%?%&&Qéfiy accepﬁﬁﬁgglﬁf%p it sa salts

chl orobenzoat e, net hgheegonpoendg of Fonmumatﬁo&aaiudeesaxtnrdanﬂmgd £rom
benzenesul fonase,  gopeokgbugis F?Qxifh“a&adsoh%ﬁ' a8hphfockldtill Cnikagbat e,

mal eate, tartrate, nethanesul so cont enpl ated

are salts of anino a?PB?pQHEEC ssulf“nc'alhgdl’?&k’é"’ﬁ‘?lﬂ th%d’r'fl?&i%md
gl uconat e, gal act ur ohgtizoZ3iuoric{( splgspghmrouss nphnd, tBer k&M asetwedll. as the

" Phar maceut i cal I 3 I e
1977; 66: 1- 19) . sa1 8! birivdd A hincdidlcd BEGHhLEMcHE) Ok Eompounds

are prepared by cont ééﬁpﬁﬂtﬂ'ﬁem?‘i‘%e apg Aicarhoyifcashds, phepwlci ent
anount of the uesiresubstdtucedr alkaoidi@acids, hydraky alkaﬁmicxzcwﬂmtional

manner . STRANERGBYET €214y (3Rl 3c3aae affhrdaik s'*3'| | ne earth

are formed with netal S or am nées, such as a
metal s or organic anﬁ?@g‘atEﬁaﬁﬁiggn’-%?cm'-oF%t aPuchseales this dnslude

sodi um potassium sulfatennppessulfats Gisulfane,t balfike, Hieulfiee,of
Eg}}3252/01093 WO 3828895 phosphate, monohydrogenphosphate,

15 dihydrogenphosphate, metaphosphate, pyrophosphate,
chloride, bromide, iodide, acetate, trifluoroacetate, -
propionate, caprylate, isobutyrate, oxalate, malonate,
succinate, suberate, sebacate, fumarate, maleate,
mandelate, benzoate, chlorobenzoate, methylbenzoate,

20 dinitrobenzoate, phthalate, benzenesulfonate,
toluenesulfonate, phenylacetate, citrate, lactate,
maleate, tartrate, methanesulfonate, and the like.
Also contemplated are salts of amino acids such as
arginate and the like and gluconate, galacturonate

25 (see, for example, Berge SM, et al., "Pharmaceutical
Salts," Journal of Pharmaceutical Science
1977;66:1-19).

The acid addition salts of said basic compounds
are prepared by contacting the free base form with a

‘30 . sufficient amount of the desired acid to produce the
salt in the conventional manner.

Pharmaceutically acceptable base addition salts
are formed with metals or amines, such as alkali and
alkaline earth metals or organic amines. Examples

35 of metals used as cations are sodium, potassium,
magnesium, calcium, and the like. Examples of suitable



- 13- am nes are N, N -di benzyl et hyl enedi am ne, chl or opr ocai ne,

choline _diethanolam ne di.cyclohexylamne. ethyl enedi am ne,

N- net hyl gl ucani ne, and procai ne (see, for exanple, Berge SM et al.,
5 "Pharnmaceutical Salts,” Journal of Pharnmaceuti cal Sci ence 1977,
66: 1- 19). The base addition salts of said acidic conpounds

are prepar M0 bg26e9snt acting the free acid formwith a PCIshéGlooNt
anount of the desired base to produce the 10 salt in the conventional
manner . Certain of the conmpounds of the present invention

can exist in unsolvated forns as well as 5ol vated forms, including
hydrated forns. In general, the sol wa3ed forns, including hydrated
fornms, are 15 eqU|vaIent to unsolvated forns and are intended to be
encorrpassed wi t hi aminessaop N d¥’ -dibepepienhylenediamnine,

SUMARY OF THE |NVENT6£Bb§£ha1ne, chol inéheapées@idlanivent i on i s conpounds of
oY) o of “hhke BtevelongRiamiaesopthr e BRACRER! WMkt RGEGRARLS 201
(CHerr])[err] ahRgl poocaimen (Bee; 357 example, RengsSM, et al.,
(CH2) [err] - gycl oakkhrRhcéieital SA18sCar §OfiERal of Pharmaceutical
Science 1977;66:1-19).
The base addition salts of said acidic compounds
are prepared by contacting the free acid form with a
sufficient amount of the desired base to produce the
10 salt in the conventional manner. _
Certain of the compounds of the present invention
can exist in unsolvated forms as well as solvated
forms, including hydrated forms. In general, the
solvated forms, including hydrated forms, are
15 equivalent to unsolvated forms and are intended to be
encompassed within the scope of the present invention.

SUMMARY OF THE INVENTION

20
The present invention is compounds of formula
R!
25
I
30

or a pharmaceutically acceptable acid addition or base
salt thereof wherein:

R
(4
R, is H, (CHz)r—@ , alkyl of from 1 to
35 .

7 carbons, (CH,),-cycloalkyl of from 3 to 8 carbons;
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- 14- Rlerr] and Rlerr] are each 1 to 5 substituents and Rb is from

1 to 4 substituents

i ndependent |y sel ected from hydr ogen,

al kyl of from1l to 7 carbons, 5 al kenyl of from2 to 7 carbons,
al kynyl of from2 to 7 carbons, cycl oal kyl of from3 to 8
car bons, wo 96126195 phenyl , C(O -phenyl, 10 pcrUsIsniIns

met hyl enedi oxy,
NRR[ err],

et hyl enedi oxy, )
SRlerr], 15 NC2, N3,

COR, CO2R, a, 20 Br,

F, I,
25 SQ2R,
CF2CF3,

NH(CH2) [err] CO2R,

QCK2)[err]CTderr] R,
NH(CH err])[err] OR,

5

10

15

20

25

30

35

CONRR[ er 1] ,.34- SA2NRR[ err]
CN CF3

R, @d Ri0are each 1 #dCGRsubstituents and K, OH)s? from

13 o 4 subtitﬁéa%%}%géé%%ﬁ’ly selected from:

hydrogen,

alkyl of from 1 to 7 carbons,
alkenyl of from 2 to 7 carbons,
alkynyl of from 2 to 7 carbonmns,
cycloalkyl of from 3 to 8 carbons,
phenyl,

C(0) -phenyl,

methylenedioxy,
ethylenedioxy,

OR,

NRR,,

SR,,

NO,,

Ni,

COR,

CO,R,

c1,

Br,

P,

I,

CONRR, ,

SO,NRR, ,

SO4R,

CN,

CF3,

CF,CF,,

CHO,

OCOR,

B(OH) ,,

NH(CH;) ,CO,R,

S (CHy) ,COzR,

0(CH;) ,CO-R,

0 (CH,) ;OR,

NH (CH;) ,OR,



WO 96/26195 PCT/ US96/ 01093
- 15- S(CH2)[err] OR aqr wherein R and Rlerr] are-each——
i ndependently sel ected from hydr ogen, al kyl of from
1 to 6 carbon atonms, 5 : al kenyl of from2 to 7 carbon atons,
al kynyl of from2 to 7 carbon atons, - cycl oal kyl of from3 to 8
carbon at oWp 966195 phenyl or benzyl wherein the phecTygsseniobenzyl
ring is substituted by 1 or nore hydrogen, nethoxy, and 10
met hyl enedi oxy substituents; Rd is H CO2R SOBR, PG3R, B(OH) 2,
CONRR[err], SO2NRR[err], C(O) NHSO2R[ err], [err] 15 nis an
integer of fromO to 2; pis an intygger of from1l to 4, ---
i ndi cates a single or double bond; and Xis (CH)[err], O NR or
ggc»[er{] . s (Cup dokevels of endot helin have been postul ated

0 be inv er, £§§%?g I
I ncl udi ng di seasgglgggs%gll1 Zat.rgﬁ‘d'ﬁ’ ge{éar vz;’isacﬁ'ﬁmzi:l‘r\yfj1 se%ekegyg% as wel |
as various metabolic Bydrogen, endocrlnologlcal di sorders. As antagonists

of endot hel i n, alﬁ?lcﬁfmmﬁi& @b Bocarben latoms useful in 25 t he
t r eat ment o% essentla%l ?@Cﬂlﬂe B! 1,g atoms, and pul nonary

hypertensi o cerebra etes cer'ebral vasospasm
cirrhosis, septic shoékkynyl of fxsmy@stPyd ﬁ%ﬁ??nf%ﬁ?mﬁe endot oxi ¢ shock,

subar achnoi d heyBLoATREL off rfincmhBi 66, 8 acaton atums)i c and acute 30

renal fallure, breec gBaLR o2 WIBLAACLALILLS EhaBHEER or bem&nsmgn ng

Raynaud' s di sease andP noSi'S beni gn proSthetic
hyper pl asi a, ischenicis SUbSti%FF"S%M 1g&§tﬂ?€erﬂ%§%ﬂe‘&aﬁ%ﬁf@°ﬂen§? hagi ¢
shock, andyg | smheRytehedbbxylisinateculaesi cul arly, the conpounds of

35 Rq is H, CO4R, SOjR, PO3R, B(OH)z, CONRR,, SO,NRR,,
B
N /N\ NN N
C(O)NHSO,Rl,/JL~0n , O | ,u ;
N ctomn” ¥
15 n is an integer of from 0 to 2;

p is an integer of from 1 to 4;
--- indicates a single or double bond; and
X is (CH,),, O, NR, or S(0),.
Elevated levels of endothelin have been postulated
20 to be involved in a number of pathophysiological states
including diseases associated with the cardiovascular
system as well as various metabolic and
endocrinological disorders. As antagonists of
endothelin, the compounds of Formula I are useful in
25 the treatment of essential, renovascular, malignant,
and pulmonary hypertension, cerebral infarction,
diabetes, cerebral vasospasm, cirrhosis, septic shock,
congestive heart failure, endotoxic shock, subarachnoid
hemorrhage, arrhythmias, asthma, chronic and acute
30 renal failure, preeclampsia, atherosclerotic disorders
including Raynaud’s disease and restenosis, angina,
cancer, beﬂign prosthetic hyperplasia, ischemic
disease, gastric mucosal damage, hemorrhagic shock, and
ischemic bowel disease. Particularly, the compounds of
35
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-16- Formul a |_are useful_in_treating subarachnoid

henorr hage, hypertension, congestive heart failure, and cerebral

i schemi a and/ or cerebral infarction resulting froma range of

condi tions such as thronboenbolic or 5 henorrhagi ¢ stroke, cerebral
vasospasm = hedXPD 966105y hypogl ycem a, cardi ac arrest, PITAIS9601093

epi | epti cus, perinatal asphyxia, anoxia such as drowni ng, pul nonary
surgery and cerebral trauna. A still further enbodi nment of the
present 10 I nvention is a pharmaceutical conposition for

adm nistering a therapeutically effective amelt of a conpound of

Formula | in a mxture with a phar maceutical |y accegtaple carrier in
unit dosage form Formulg gIharerwsefiehtininedddngefuparaghapeide. 15

Finally, the presenhedmorehhge) hgpdrtessish,! tongestiveonehrt Nf£11EAd, aand

used for the product] f f rqul et O .
DETAI LED DESCR P11 CRSHRoYaY ARERRTT O/ Sr °%reggaqu+§51‘58ﬁ%)8ﬁ RSB e

i nvention are novel from a rpageoofii gonditinnsisnch asr thxombeembdlim OFul a |
above. 5 PlefiorrhadieoBbeukds eérdiiall %fsaagahﬂvenéw Ny uirys 5

those of Fornula | erei.n . s (CH Lr . . rr] and
Rlerr] are each 1 tg]y?ogi‘ysclepﬂﬁénfgr&%ﬁc F&éqess@l, %%ag 8 epx%egﬁbgR\llqe.t uents
i ndependent |y sel ecth®rinagal asphyxia, anoxiaimygbnas drowning, pulmanaryof
from1l to 3 carbons,gurgery and cerBBLaY! €RAMLXY.
ethyl enedioxy, 35 A ;gill further emboég%hggx%i the present
10 invention is a pharmaceutical composition for
administering a therapeutically effective amount of a
compound of Formula I in a mixture with a
pharmaceutically acceptable carrier in unit dosage form
in the treatment methods mentioned above.
15 Finally, the present invention is directed to
novel intermediates used for the production of
compounds of Formula I.

20 DETAILED DESCRIPTION OF THE INVENTION

The compounds of the invention are novel
benzothiazine dioxides derivatives of Formula I above.
Preferred compounds of the instant invention are
25 those of Formula I wherein

Rc
RZ is (Cﬂz)sa_@ H

R, and R, are each 1 to 5 substituents and R, is 1 to

30 . 4 substituents independently selected from:

hydrogen,

alkyl of from 1 to 3 carbons,

methylenedioxy,

ethylenedioxy,
35 OH,

methoxy,
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-17- propyl oxy ' benzyl oxy : a., Br

F, 1, O CH err])[err]-cycloal kyl of from3 to 8 carbon atons,
5 Q[ CH2) [ err] CO2H, Rd is CO2H, n is an integer of
fromO to 1, pis an integer of from1l to 4, --- indicates
a doubl e bwohkérens 10 Xis (CH2)n, NH S, SO or SQ2. pCT/US96/01093 Mor e
preferred conpounds of the invention are those of Formula |I wherein
R2 is (CH2) [err] Rlerr] and Rl err] are each independently 1 to 5 -
substituents sel ected from hydrogen, nethoxy, OH and d;

Rb is independently 1 to 5 substituents sehgcted from hydr ogen

met hoxy, propyloxy, OH, and d; 20 Rlerr], Rerr], Rerr] my also

i ndependent|ly be 0 to propyloxy] net hyl enedi oxy or ethyl enedi oxy

substituents, | H, nis 0 or 1, ---

I ndi cates a doubl e bon%jn%c?% Xis (CH) n or S

Particul arly preferredCtoBouldsIef the instant i nvention are those
of Formula | selected ¢(CHY),-cycloalkyl of from 3 to 8 carbon atoms,

4-Benzo[ | , 3]di oxol - 5-y} ; 23 -1, 1- di oxo-
1,2-dihydro¥I[err 6-be%g%Tg;kF¥+2]thiazine-3-carboxy|ic 30 aci d,
4- Benzo[ 1, 3] di oxoRA5i§|CS¥henzo[ 1, 3] di oxol -
?-y|?ELhy|-1,l-diﬂXQslaR-iﬁﬁégBr}of from 0 tdexry][err]-benzo[e]
1, 2] t hi azi ne- 3-car boxyl i Cl
4-Benzo[1,3]dioxo?—ggy%ﬁzgﬁégé%%-gf,f?gpoﬁogo
1, 2- di hydro- | [ errF=beniadigatesja oukilaebondardnskyl! i c acid,
10 X is (CH,),, NH, S, SO, or SO,.
More preferred compounds of the invention are
those of Formula I wherein

_ y
R, is (cnz)n—-@
15

R, and R, are each independently 1 to 5 substituents
selected from, hydrogen, methoxy, OH, and Cl;
Ry, is independently 1 to 5 substituents selected from,
hydrogen, methoxy, propyloxy, OH, and Cl;
20 Ra, Ry, R may also independently be 0 to
2 methylenedioxy or ethylenedioxy substituents,
Rd is CO,H,
n is 0 or 1,
~-- indjicates a double bond, and
25 X is (CH,), or S.
Particularly preferred compounds of the instant °
invention are those of Pormula I selected from
4-Benzo{l,3]dioxol-5-yl-2-methyl-1,1-dioxo-
1,2-dihydro-1A8-benzole] [1,2]thiazine-3-carboxylic
30 acid, :
4-Benzo{l,3]1dioxol-5-yl-2-benzoll,3]dioxol-
S-ylmethyl-1,1-dioxo-1,2-dihydro-
1A\é-benzo[e] [1,2] thiazine-3-carboxylic acid,
4-Benzo[l,3]dioxol-5-yl-2-benzyl-1,1-dioxo-
35 . 1,2-dihydro-1k‘-benzo[e][1,2]thiazine-3-carboxylic
aciqg,
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- 18- 4- Benzol 1, 3] di oxql -5-yl - 2- (4-net hoxy- benzyl ) -

1, 1-di oxo-1, 2-di hydro-1[err] 6-benzo[e] [1, 2]t hiazine- 3-carboxylic
aci d, 4-Benzo[ 1, 3] di oxol -5-yl -1, 1-dioxo- 5
2-(3,4,5-trinmethoxy-benzyl)-1, 2-di hydr o- 1l err] 6-benzo[ e]

[1, 2] t hi azi ne~@o sesissxyl i ¢ aci d, 4- Benzo['1, 3] di op@rosdenion-
(2- car boxymet hoxy- 4- met hoxy- benzyl ) -1, 1- di oxo- 1, 2- di hydro-

1l err] 6-benzo[e] [1,2]thiazine-3-carboxylic acid, 10

4- Benzol[ 1, 3] di oxol - 5-yl - 2- (6-chl or o-

benzo[ |, 3] di oxol - 5-yl met hyl') - 1, 1- di oxo- 1, 2- di hyfr o- 1[ err] 6-benzo[ e]
[ 1, 2] t hi azi ne- 3-carboxylic acid,

4-Benzo[ 1, 3] di oxol - 5-yl| - 24 (Fed®d 10 dioxol -5-yl-2- {4-methoxy-benzyl) -

[T 2]t hi azi ne- 3+ car baxgT PLoRR Ty 2-diBIire- D BUELSTerh 21 entalipe>” Pen=ol
2- i3enzo[ 1, 3] di oxol - S%IMDWU& (aeid,di net hoxy- phenyl) -1, 1-di oxo-
1, 2-dihydro- 1] ent bénhenz, )i dxb12b- il 874 Nt dka-ar boxyl i ¢ aci d,

421 (BgnZO[Slt ﬂ (rjr{et 81(9-5%19(5‘;%‘%%‘2&1-?ﬁl-&i?gé’g}’e%ozyl) -L ?I%ﬁ’l?}l%g%'enzo[ e]

[ 1, 2] t hi azi ne- 3- car b+ benzaiel [1,2] thiazine-3-carboxylic acid,

N- (4-Benzo[ 1, 3] di oxol - 5- yly- Ba£dE0[3) adloko2%8l y1 - 2 - (2- carboxymethoxy-
5-yl net hyl - 1, 1- di oxo-1, Z-gl %cgﬁo ,

1[err] 6- benzo[ e] [ 1, 2/ FEEPPRE-RENZ 6y Y- 819%0- 1, 2 (YRR | f onani de,
2-Benzo[ |, 3] di oxol - 5-WNErbehzs [el (13- 2hthiarine-3-carboxylic acid,

phenyl) -1, 1-digxo-1, 2- di hydg@nzo11,3) aickdl 5L 108076l &1oro-
[ 1, 2] t hi azi ne- 3- car bgx

lic.a .
4- Benzo[ 1, 3] di oxol - 5-3A™ i&eﬁi@ﬁ%ﬁ'&‘éﬁ%&}eﬂy&’ -1,1-dioxo-1,2-dihydro-
5-yl net hyl - 6, 7- di net vy bénie fBloiag 21 thidiziiner 8- carboxylicl [aeid,6- benzo [ e]

[ 1, 2] t hi azi ne- 3- carboxyl i G_Bghsw 1 4 OxOL-5-v1~2- (7-methoxy-
4- Benzo[ 1, 3] di oxol - 5-yl - 2- i 13 gioxgL-5-y1-2- (7-methoxy

5-yl met hyl - 6- met hoxy PERES]L 02 1340%0 i §rydmethyl) -1, 1-diQx0 1%, 3rdihydep-
[ 1, 2] t hi azi ne-B5 car baNfi-benac(e] [1,2] thiazine-3-carboxylic acid,

2-Benzo{l,3)dioxol-5-ylmethyl-4- (3,4-dimethoxy-
phenyl) -1,1-dioxo-1,2-dihydro-
1\5-benzo(e] [1,2] thiazine-3-carboxylic acid,

2-Benzo[1l,3)dioxol-5-ylmethyl-1,1-dioxo-

20 4-(3,4,5-trimethoxy-phenyl) -1, 2-dihydro-
: 1N\%-benzo(e] [1,2)thiazine-3-carboxylic acid,

N- (4-Benzo(1,3)diox0l-5-yl-2-benzo[1l,3)dioxol-
5-ylmethyl-1,1-dioxoc-1,2-dihydro-
1A®-benzo(e] [1,2] thiazine-3-carbonyl) -

25 benzenesul fonamide,
2-Benzo[l,3]dioxol-5-ylmethyl-4- (3-methoxy-
phenyl)-1,1-dioxo-1,2-dihydro-
12S-benzole) [1,2)thiazine-3-carboxylic acid,
4-Benzo(l,3)dioxol-5-yl-2-benzo{l,3]dioxol -
30 5-ylmethyl-6,7-dimethoxy-1,1-dioxo-1,2-dihydro-
1A%-benzof{e] [1,2) thiazine-3-carboxylic acid,
4-Benzo[l,3]dioxol-5~-yl-2-benzo(1,3)dioxol-
5-ylmethyl-é&-methoxy-1,1-dioxo-1,2-dihydro-
1\6-benzo[e] [1,2) thiazine-3-carboxylic acid,
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-19- 8-Benzo [1, 3] dioxol-5-yl-6-henzol[ 1, 3]di oxol -

5-yl met hyl - 5, 5- di oxo- 5, 6- dlhydro 1, 3-dioxa-5[err]6-thia-

6- aza- cycl opent a[ b] napht hal ene- 7- car boxyl i ¢ aci d, 4-
(Benzo[ 1, 3] di oxol -5-yl sul fanyl)-2-nmethyl- 5

1, 1- di oxo-Wwodedédey dro- 1[err] 6-benzo[e] [1,2]thiazine- PCT/USOsRFdOBOXY| i C
aci d, 2- Benzo[ 1, 3] di oxol - 5-yl net hyl - 4- (benzo[ 1, 3] di oxol -

5-yl sul fanyl)-1, 1-di oxo- 1, 2-di hydr o- 1[ err] 6-benzo] €]

[ 1, 2] t hi azi ne- 3-carboxylic acid, 10

4- (Benzo[ 1, 3] di oxol -5-yl sul fanyl )-2-benzylqg-

1, 1-di oxo-1, 2-di hydro-1[err] 6-benzo[e] [1, 2]t hiazine- 3-carboxylic
aci d, 4- ( BeBeogd | 8] 3] dikako o~ 5H yliH 6 -enkzd { 2; 3 Yd haxdilox y-

benzyl) -1, 1- d'O&QPémw%mghhxdéﬂaiaib -5, 6-d1Hydrs-R692816%a - 5A6- thia-

[1, 2]th|a2|ne 3-carboxylic¢c

4- (Benzo[ 1, 3]d|oX%ﬂa??'fW?&PP%ﬂ??’bhpﬁPQﬁQﬁ&?ne 7-carboxylic acid,
2-(3, 4, 5- trlnethoxy banzpbhzdlﬂ 3] dd/olxal - S -ylsul fahyl ) } B-hetinyg] €]

[1, 2Jthia2| e- 3-ca Csasl -1)6._ 2 S
By ol 3]d| Oxol 5 e lean£| ihygro-1\ benzble] [1,2) thiazine
2- (car boxynet hoxy? IR Cb%ﬂ!?&) 1, 1- di oxo-

1, 2-di hydro-1[ err] 6- berBehed1, ] diowal - mehydx gt (benzol(1l, 3rnmukol-
4-(B 1,3]d | I I
¢ (penzol1, 3] di orgl ﬁss&if%“‘(f‘w A L

1[ err] 6- benzo[ e] [¥A Zﬁeﬁiz élazlfd?’fﬁﬁé';ﬂq -3 -&&% oxyl:.c acid
4- (Benzo[ 118] di oxol - 54stuhECMIL3}dxéibIE54yhaﬂ1fany1) 2-benzyl-

b 1, 3]di | 3l
1?2??][ 6- b!anlzg?g] [€ %%:‘L?ﬁe g}ﬁg&goxyﬁ %egxz%gﬁ t1,2)thiazine-
2- Benzo[ 1, 3]d|oxcﬁ-QﬂﬁHQ¥§9h9IaQ1?8 4- di met hoxy- 30

phenyl sul fanyl)-1, 1- dmmmaehza{ﬂlmydidxol_s ylsulfanyl) -2- (4-methoxy-
LS L B e
4- (3, 4, 5- t ¥ net holdy™ |I§ Ha?M*;iqzizx%W&oxyhc aciderr] 6- benzol €]
[ 1, 2] t hi azi ne- 3-car bow-:mmelm ,3P@ioxol-5-yls\lfanyl) -1, 1-dioxo-
2ol 110,21 5 by 3 i

benzo[e [1, 2]thia21ne 3 carboxylzc acid,

4- (Benzo[1,3]dioxol-5-ylsulfanyl) -

20 2- (carboxymethoxy -4 -methoxy-benzyl) -1,1-dioxo-
1,2-dihydro-1A®-benzo(e) [1,2] thiazine-3-carboxylic
acid,

4- {Benzo[l,3]dioxol-5-ylsulfanyl) -2- (6-chloro-
benzo(1,3]dioxol-5-ylmethyl)-1,1-dioxo-1,2-dihydro-

25 1A6-benzole] [1,2)thiazine-3-carboxylic acid,

4- (Benzo(1,3]dioxol-5-ylsulfanyl) -2- (7-methoxy-
benzo(1,3}dioxol-5-ylmethyl)-1,1-dioxo-1,2-dihydro-
1AS.benzole] [1,2] thiazine-3-carboxylic acid,

2-Benzo[1l,3]dioxol-5-ylmethyl-4-(3,4-dimethoxy-

30 - phenylsulfanyl)-1,1-dioxo-1,2-dihydro-
1Aé-benzole) [1,2] thiazine-3-carboxylic acid,

2-Benzo[1,3]dioxol-5-ylmethyl-1,1-dioxo-
4-(3,4,5-trimethoxy-phenylsulfanyl)-1,2-dihydro-
1A®-benzole] [1,2)thiazine-3-carboxylic acid,

35 N- (4-Benzo[1,3)dioxol-5-ylsulfanyl-
2-benzo[1,3)dioxol-5-ylmethyl-1,1-dioxo-1,2-dihydro-
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- 20- 1l err] 6-benzo[e] [1,2]thiazine-3-carbonyl)- _—
benzenesul f onam de, 2- Benzo[ 1, 3] di oxol - 5-yl net hyl - 4- ( 3- met hoxy-
phenyl sul fanyl ) -1, 1-di oxo- 1, 2-di hydro- 5 1[err] 6-benzo[e] [1, 2]
t hi azi ne- 3-carboxylic acid,
2- Benzo[ 1, 3] dwoeghstes y| net hyl - 4- (benzo[ 1, 3] di oxol - PCT/US96/01093
5-yl sul fanyl) -6, 7-di met hoxy-1, 1- di oxo- 1, 2- di hydr o-
| [err] 6-benzo[e][1, 2]thiazine-3-carboxylic acid,
2- Benzo[ 1, 3] di oxol - 5-yl net hyl - 4- (benzo[ |, 3] di oxol - 10
5-yl sul fanyl) - 6-nmet hoxy- 1, 1- di oxo- 1, 2-di hydr Qgng. 1[ err] 6-benzo[ e]
[ 1, 2] t hi azi ne- 3-carboxylic acid,
g-BFnzF¥1,3}?igxglaajﬂ-mehhyugﬁ{ihmh&n%?ifﬂéﬂsﬁﬁérbo?gl)h_
-yl sul fanyl) -5, 5-di - - dI =1, 3-di oxa-5[err]6-thia-

ﬁjﬁ%ﬁ%uq f%_g.{ngd% b

6- aza- cycl opent a[ b] na al ene carboxylic acid, 15
4- (Benzol[ 1, 3] di oxol - 5- y| ArBeaze|(}, 3] diekel ¢F-ylmethyl-4- (3-methoxy-
1,1adioxo-1,2-dihydr égh@mgquahgm;oi¢1{31§§5{1;ﬁﬂeﬁiégro. . Bigarborylic
aci d, - Benzol 1, 0xPlv -yl e - 4- nzo i oxol -
5-y|su|fany|)-%-net jpf, 9&?11%1éfé?%ﬁ%%&ﬁlébgﬂfbo ifﬁr*f ~benzo [e]
[ 1, 2] t hi azi ne- 3- car boxy| i2-Bemz¢[1,3]dioxol-5-ylmethyl-4- (benzo[1l,3]dioxol-
2- Benzo[ |, 3] di oxol - 55 wigmileanyd) 8, 3-dikeehéxy-1,1-dioxo-1,2-dihydro-
benzo[ 1, 4] di oxi n-6-y |.fan Ié—%il-f'o o-1 2§£ih q;o- R id
1[err] 6-benzo[e] [1, t?ﬁ%ﬁf%& 13102 %%§§?*%9' 79%4 oxylic acid,
4- (Benzol 1, 3] di oxol - 5- y| siiHen»@ [}, 3] @2oRol Hyyfiwetiyd - 4- (benzo[1,3]dioxol -
?[enZO][ é, ;1] di Ofd)]ni 2- 32/ét _Mﬁan&l%z@l-ﬁéaxléx?:ﬂlféédiiﬁcoq,z-dinydro-

err] 6-benzo[ e : l.azi ne- 3--carboxyligc ac
2-cycl ohexyl net hyl - 1, 1- di @8snzclld3iddexol - 5 -ylmethyles-|(bebenid]| 2] dioxol -

[112]thiaZi”ej3'Carb9¥*1§61£§ﬂyi)-395-dioxo-5,6-dihydro-1,3-dioxa-5k‘-thia-
2- Benzo[ |, 3] di oxol - 5.yl -

benzo[ 1 | 0XQl -
5-yl sul fanyl ) -1, 1- di $5@%&" %“&W&iynapﬁtm’r?‘é‘?ﬂ Earbpxyiic acid,
[ 1, 2]t hi azi nel8- car boxyl i4- éBsnko[1,3]dioxol-5-ylsulfanyl) -2-isobutyl-

2'Ben20[|13]di0X0|'51Yi:éiéiﬁﬂiQiLkd%bﬁkgxQk‘-henzo[3%41,2]thiazine-

5-yl sul fanyl)-6, 7-di pet hoxy- 1, .1-di Qx0- 1, 2- di hydr o-
1[ err] 6-benzo[e][1, 2?fﬁ?53¥ﬂét1§- @§a§0xyl ic acid, WD 96/ 26195
PCT/ US96/ 01093 2-Benzo[1l,3)dioxol-5-ylmethyl-4- (benzo[1,3]dioxol-
5-ylsulfanyl)-7-methoxy-1,1-dioxo-1,2-dihydro-
20 1Aé-benzole] [1,2]thiazine-3-carboxylic acid,

2-Benzo[1,3)dioxol-5-ylmethyl-4-(2,3-dihydro-
benzol[l,4]dioxin-6-ylsulfanyl)-1,1-dioxo-1,2-dihydro-
1\é-benzole] [1,2) thiazine-3-carboxylic acid,

4- (Benzo[l,3)dioxol-5-ylsulfanyl)-2- (2, 3-dihydro-

25 benzo{l,4}dioxin-6-ylmethyl)-1,1-dioxo-1,2-dihydro-
- 1A\f-benzo[e] [1,2) thiazine-3-carboxylic acid,

4- (Benzo(1l,3]dioxol-5-ylsulfanyl)-
2-cyclohexylmethyl-1,1-dioxo-1,2-dihydro-
1Aé-benzo(e} [1,2]) thiazine-3-carboxylic acid,

30 2-Benzo[1l,3]dioxol-5-yl-4- (benzo{l,3)dioxol-
5-ylsulfanyl)-1,1-dioxo-1,2-dihydro-
1A6-benzo(e] (1,2]thiazine-3-carboxylic acid,
2-Benzo[1,3]diox0l-5-yl-4- (benzo[1,3)dioxol-
S-ylsulfanyl)-6,7-dimethoxy-1,1-dioxo-1,2-dihydro-
35 1Aé-benzole] [1,2]1thiazine-3-carboxylic acid,



-21- 2, 4-Bi s-benzo[ 1, 3] di oxol -5-yl -, 1, 1- di oxo-

1, 2-di hydro-1[err] 6-benzole] [1,2]thiazine-3-carboxylic acid.
2,4-Bi s-benzo[ 1, 3] di oxol -5-yl -6, 7-di met hoxy- 5

1, 1-di oxo-1, 2-di hydro-1[err] 6-benzo[ e] [ 1, 2]t hi azi ne- 3-carboxylic
aci d, 4- Benzol[ 1, 3] di oxol - 5-yl - 2- (2-chl or o- benzyl ) -

1, 1- di oxo-Wwodwdkfeydro-1[err] 6-benzo[e] [ 1, 2] t hi azi ne- PCT/USH6ORO9BOXY! | C
acid, 10 2-Benzo[ |, 3] di oxol - 5-yl nmet hyl - 4- (4- chl or o-

2, 6- di net hoxy- phenyl ) -1, 1- di oxo- 1, 2-di hydr o- 1[ err] 6-benzo] €]

[ 1, 2] t hi azi ne- 3-carboxylic acid,

4- (Benzo[ 1, 3] di oxol - 5-yl sul fanyl ) - 2- ( 2- chl g5yQ- benzyl) -1, 1-

di oxo-1, 2 -dihydro-1[err]6 -benzo [e] [1,2] - 15

ghEaZi”Fi3éfgfb0X¥|iC ?Qidﬂfﬁ-ggpfgll.?]dioxol-s-yl-l.l-dioxo-

-Benzo[ 1, I oxol_- 2-yl, - (4 z -3- 1i

2,6-dinethoxy-pheﬁyﬁééﬁg§§§¥3%§L %98%§§§i§}2g{ﬁ¥%&ﬁ¥¥§ 3-carboxy 1?

1[ err] 6-benzo[ e] [ridt hi azi ne-3-carboxylic acid, '

‘11- (2 Bg_nﬁO([jL 3]1F“ OXf'6- g- h',hzité%&ﬁﬂd/(l t |1_'.§1];aidkaxos-yﬁ%.l'?'dimethox!" »
, 2-di hydro-1[ err].6-benzo[ e | azi ge: 3- ; . aci

2- Benzo[ 1, 3]51i oxoll-'é'-'?l"ﬁﬁg'hiﬂé?ﬂ%? ?oﬁ}, 3?%?%@@%0& 21tniazine

5-yl)-7-net hoxy- 1,3k-cdirboaylie-akid.dr o- 1[ err] 6- benzoel -

[ 1, 2] t hi azi ne- 3- car boxyl_aends{f), 3] &oxo0l-5-yl-2- (2-chloro-benzyl) -
2- Benzo[ 1, 3] di oxol - 5-yl net hyl

benzo[l,4]dioxin-E%qu§?f??f P%QQ£éié%é¥12§g$§92°[e][1'2]tffgf%?%:benzo[e]
E‘l,(é]etngio?iig&e ﬁéig%?ﬁazif;@émlo 1methyl-4- (4-chloro
~ ’ : - 9" Y-penzofl 3149 S-ylmethyl-4- (4- -
o L a2t e
4- (Benzo[ 1, 3] di oxdk zolel {t) 2thdplzimen - carboxylic acid,
1, 1- di oxo- 1, 2- di hydr o- I efgehfo1P 7Pl didil-2lyalguazangl) -2- (2-chlooear boxyl i c
acid. Nove_ L nt r nedj at es, uUs foql:lkwbérbfo&rﬁﬁ%?t-' on of 35
the final productsPgR%¥1)-1,1-d °xvv}éhﬂ
PCT/ US96/ 01983 thiazine-3-carboxylic acid, |
2-Benzo(1l,3)}dioxol-5-ylmethyl-4- (4-chloro-
2, 6-dimethoxy-phenylsulfanyl) -1,1-dioxo-1,2-dihydro-
1A\6-benzo[e] [1,2) thiazine-3-carboxylic acid,
4- (Benzo[l,31dioxol-5-yl) -2-isobutyl-1,1-dioxo-

20 1,2-dihydro-1A¢-benzole] [1,2] thiazine-3-carboxylic

acid, '
2-Benzo[1,3}dioxol-5-ylmethyl-4- (benzoll,3])dioxol-

s-yl)-7-methoxy-1,1-dioxo-1,2-d;hydro-1k‘-benzo[e]-

(1,2]thiazine-3-carboxylic acid,

25 2-Benzo(1l,3}dioxol-5-ylmethyl-4- (2,3-dihydro-
benzo[1,4)}dioxin-6-yl) -1,1-dioxo-1,2-dihydro-
1)\6-benzo[e] [1,2]thiazine-3-carboxylic acid,

4- (Benzo[1,3]dioxol-5-yl)-2-(2,3-dihydro-
benzo[1,4]dioxin—6-ylmethyl)-1,1-dioxo-1,2-dihydro-

30 1A8-benzole] [1,2)thiazine-3-carboxylic acid, and

4- (Benzol1l,3]dioxol-5-yl) -2-cyclohexylmethyl-
1,1-dioxo-1,2-dihydro-1A®-benzole] [1,2] thiazine-
3-carboxylic acid.

Novel intermediates useful in the preparation of

35 the final products are:




-22- 2- Methyl -1, 1-dioxo-4- (trifluoro-nethane-
sul fonyl oxy) -1, 2-di hydro-1[err] 6-benzo[e] [1, 2]thiazine-
3-carboxylic acid nmethyl ester,

2- Benzo[ 1, 3] di oxol -5-yl nethyl -1, 1-di oxo- 5

4-(trifluoro-nethanesul f onyl oxy) -1, 2-di hydr o- 1l err] 6-benzo[ e]

[ 1, 2] t hi azi nevwo o¢dspdxyl i ¢ aci d net hyl ester, PCT/US96/01093

2-Benzyl - 1, 1- di oxo-4- (trifl uoro-mnethane-

sul fonyl oxy) -1, 2-di hydro-1[ err] 6-benzo[e] [ 1, 2] t hi azi ne- 10 3-carboxylic

acid nethyl ester,

2- (4- Met hoxy-benzyl ) -1, 1-di oxo-4-(trifluoro- _55. nmet hanesul f onyl oxy)

-1,2-dihydro-l[err]6-benzo[e] [1 2] - t hi azi ne- 3-carboxylic acid

gezgyl ester, ] -m diékbiuugrﬁmﬂeaaesuhﬁenyl oxy)- 15
4, 5- trlnet oxy .

[1, 2]th|a2|ne 3- carb§§§FX%} &?Bgd%ée{i (%JHQEQQE?L 2}thiazine

2- (2- Et hoxycar bonyl - ﬁeFﬁ§R9¥¥ﬂ4ﬁﬂﬂﬂéﬁymﬁéh!¥I?Bter' 1, 1-di oxo- 4-

trifluoro- nethanesulfonyiogaﬁzgpl 3) adokuls 9-ylmethyl -1l 168ibobenzol e]
1, 2] t hi azi ne- 3- car bgx i d | 29 9. . -

6- Chl or o- benze 1, 3] gksffig: %ﬁhegglfonyfgﬁfy 1,2-dihydro
8y

1- di oxo-4-(trifl uoﬂ-b neengmied U2, ahyhbazina- I-earboxydic acid methyl
err] 6-benzo[e] [1, &btlipzi ne-3-carboxylic acid nethyl ester, 25

|1:

- (7-Met hoxy-benzo[ 1, 3]d 0x0l - . ﬁloxo 4-
trifluoro- nethanesulfony# é ﬁfxzqehﬁéﬁ% 4- (Crifluo gPF enzo[e]
1, 2] t hi azi ne- 3- carbsn#ﬁPan@*xi1ia@h?hhydr°-1l enzole] (1,2]thiazine-
2- Benzo[ 1, 3] disgxol - Saycaebbxy1 o %diumbh Y-egfer, 1,1-dioxo-4-

(trifluoro-nmethanesul f ony o§¥) #l Fex 9) 1,3 ?%ﬁxojxaqugfggg%g[e]

[1, 2] t hi azi ne- 3- car boxyl i
2- Benzo[ 1, 3] di oxol - Smythanhghltpnninhwiylla1ddhndno 1\6-benzoje) [1,2] -

(trifluoro-methanesulchqayhagyi- cairb%xyihbyd&s?a méehyl feé?t@}w- 35 [ €]
L1, 2] Lhi azi ne- 3-carboxyl i %%10::@4 ytr‘iﬁuoto methan \5\2 T 11261 2
PCT/ US96/ 01093 ( lepplionylo

15 2-(3,4,5-trimethoxy-benzyl) -1,2-dihydro-1AS-benzole] -
(1,2]thiazine-3-carboxylic acid methyl ester,

2- (2-Ethoxycarbonyl -methoxy-4-methoxy-benzyl) -
1,1-dioxo-4- (trifluoro-methanesulfonyloxy) -1,2-dihydro-
1\6.benzo(e] [1,2]thiazine-3-carboxylic acid methyl

20 ester,

2- (6-Chloro-benzof{l,3]}dioxol-5-ylmethyl) -
1,1-dioxo-4- (trifluoro-methanesulfonyloxy) -1,2-dihydro-
1AS-benzole) [1,2)thiazine-3-carboxylic acid methyl
ester,

25 2- (7-Methoxy-benzo[1,3)dioxol-5-ylmethyl) -
1,1-dioxo-4- (trifluoro-methanesulfonyloxy) -1,2-dihydro-
1A8-benzo[e] [1,2])thiazine-3-carboxylic acid methyl
ester,

2-Benzo(1l,3]dioxol-5-ylmethyl-6, 7-dimethoxy-

30 . 1,1-dioxo-4-(trifluoro-methanesulfonyloxy)-1,2-dihydro-
1\6-benzole] [1,2] thiazine-3-carboxylic acid methyl
ester, '

2-Benzoll,3}dioxol-5-ylmethyl-6-methoxy-1,1-dioxo-
4- (trifluoro-methanesulfonyloxy) -1,2-dihydro-1A6-benzo-

35 {e) [1,2)thiazine-3-carboxylic acid methyl ester,

(
[
(
1
1
2
(
[



6- Benzo[ 1, 3] di oxol -5-yl net hyl -5, 5-di oxo- 8-

(trifluoro-methanesulfonyl oxy) -5, 6-dihydro-1. 3-dioxa- . ,
S[err]6-thia- 6-aza-cyclopenta [b] naphthal ene- 7-carboxylic acid

nmet hyl ester, 5

2-Benzo[ 1, 3] di oxol - 5-yl met hyl - 7- met hoxy- 1, | - di oxo-

4- (trifl uomwosegsimnesul fonyl oxy) - 1, 2-di hydro [ err] 6- benzocm;smm”[ e]
[ 1, 2] t hi azi ne-3-carboxylic acid nethyl ester,

2-Benzo[ |, 3] di oxol - 5-yl nmet hyl - 6- pr opyl oxy-

1, 1-di oxo-4-(trifluoro-nethanesul fonyl oxy)-1, 2-di hydro- 10

1l err] 6-benzo[e] [1, 2]thiazi ne-3-carboxyli.gsacid net hyl ester,
2- Benzo[ 1, 3] di oxol - 5-yl nmet hyl - 7- pr opyl oxy-

1, 1- di ox0-4- (trifl uor c-Benzarfts3) dioxd x5~ ylmet:hiilbdsedioxo -

1[err] 6-benzo[ e] ?tf'ih%%b“ﬁ? benz&?iéﬁ’&xgﬁ&s&)d 5”? B!h%&Po &fa-

2-Benzo[ 1, 3] di ox0 nmet h | 0X0- 4-
(trifluoro- met harRsul ﬁyPo %3-cycl ° [?]d;a[%hglgfzgﬂ]@/

[1, 2] t hi azi ne- 3- cariﬂm;duhglaestler, rret hyl ester, 20

2- Benzo[ 1, 3k di oxol lry 6 - L0~ 4-
(tri fIZuE)r o- %sre!t h)z;nesul ?’Q}S[} BP&{&%?@ %lnclieﬁ'uh)yc} 77- ﬁg??ﬁ% %e:h]dfu fB(

[ 1, 2] t hi azi ne- 3- d'aﬂﬁﬁ?;ﬁ u@rgc;nethanesulmm s"t'-'el2 dihydro-1A°®-benzo-

2- Benzo[ 1, 3] di oxotePry,21ehinkzifie-3; cdrboxyrid@qgid Aethyl éstdrdi oxo-4-
(trifluoro-nethanesul fé)'ﬁéln X Sfd%?ﬂ;fygrﬁmethgl -6- },Egﬁﬁgxpenzo[e]

[ 1, 2] t hi azi ne- 3- car boxylicC aC| y
2-Benzo[ 1, 3] di oxot+%: ‘%ﬂlcﬁ@t'ﬁyI‘1'-5161‘?"801‘&%?1?“35“1f°nYHf€%‘l‘ibX§/ 2-axhyd%sco- 4-

(trifluoroioet harexfubenzpllexy),2] Hiazind- P-clbokydid[ 614 Gdrtio] e]
[ 1, 2] t hi azi ne- 3- ?g yI|c acid met hyl ester,
y

2- Cycl ohexyl met h "1- di ox0- 4- é fluoro- ' et hanesul fonyl oxy) -
1,2 -di hydro- 1X6- benAsBeggoll,3) i°x?11 ?‘]Y:\fﬂ‘%ﬂe"’spé'a%b?’ﬂ‘rc acid met hyl
ester, W) DA iB% - (trifluoro-methanesulfonyloxy) -1, 2-dihydro-

EC-&/glsggégth??mt hy* Pejx_xz& 5](61 2](% ij%er o- carboxyhct%a:h%snlxj ".fh(YnyI oxy) -
-di hydt8- 1[ #9Y9&F» benzo[e] -
2-Benzo[1,3]dioxol-5-ylmethyl-7-benzyloxy-
6-methoxy-1,1-dioxo-4- (trifluoro-methanesulfonyloxy) -
1,2-dihydro-1A8-benzole] [1,2)thiazine-3-carboxylic acid
methyl ester,

20 2-Benzo[1,3}dioxol-5-ylmethyl-6- benzyloxy-
7-methoxy-1,1-dioxo-4- (trifluoro-methanesulfonyloxy) -
1,2-dihydro-1A¢-benzole] [1,2]1thiazine-3-carboxylic acid
methyl ester,

2-Benzo[1l,3)}dioxo0l-5-ylmethyl-6,7,8-trimethoxy-

25 1,1-dioxo-4- (trifluoro-methanesulfonyloxy) -1,2-dihydro-
1A8-benzole) [1,2) thiazine-3-carboxylic acid methyl
ester,

2-Benzo{l,3]dioxol-5-ylmethyl-5,6,7, 8 tetra-
methoxy-1,1-dioxo-4- (trifluorco-methanesulfonyloxy) -

30 . 1,2-dihydro-1AS-benzole] [1,2]thiazine-3-carboxylic acid
methyl ester,

2-Cyclohexylmethyl-1,1-dioxo-4- (txrifluoro-
methanesulfonyloxy) -1, 2-dihydro-1A5-benzo[e] -
[1,2)}thiazine-3-carboxylic acid methyl ester,



[ 1, 2] t hi azi ne-3- carboxylic acid nethyl ester,

2-(2-Chl oro-benzyl)-1, 1-dioxo-4-(trifluoro- 5 met hanesul f onyl oxy) -
1,2 -dihydro- 1[err]6-benzo [-€]- [ 1, 2]t hi azi ne- 3-carboxylic acid
met hyl ester, 2- (2, 3- D hydr o- benxol[ 1, 4] di oxi n- 6-yl net hyl ) -

1, 1-di oxo-4-(trifluoro-nethanesul f onyl oxy) -1, 2-di hydr o-
1[ err] 6- benzo[wo¢26195 t hi azi ne- 3-carboxylic acid nmethyl 10  pcfR6ésthi093

2- Benzo[ 1, 3] di oxol -5-yl -1, 1-di oxo-4-(trifluoro- met hanesul f onyl oxy)
-1,2 -dihydro- 1[err]6-benzo [e] - [ 1, 2] t hi azi ne- 3-car boxylic acid
met hyl ester, 2- Benzo[ 1, 3] di oxol - S-yl -6, 7-di net hoxy- 1, 1- di oxo-
15 4-(trifluoro-nethanesul fonyl oxy)-1, 2-dipydro-1[err] 6-benzo-

[e] [1,2]thiazine-3-carboxylic acid nethyl ester,
2- Benzo[ 1, 3] di oxol - 5-yl - 62r€yhbapedtinkthyd--1,1-dioxo44- {trifluoro-

(trifIuoro-nethanesuhgggghg§ﬁifcﬁyfb£¥;u%ﬂil&UHydibﬁlheﬂﬁéhzo[e]-

[e][1,2]thiazine-3-c rbaoxyl i c g g %
2-Benzo[ |, 3] di oxol -5 9P Hé?ﬁ R6-3-qarhoptic alci meghyl ester,
(trifluoro-nethanesul f onyRexXg}Chlor@-hkenmyd)o-1,1-dioko~defzpifluoro- [ €]

1,2]thiazine-3carb | estar 6_ -
E BeLzo[l 3]d|§;ol 5ﬂ§¥h%ﬁe§ﬁiffﬁgia¥}Jfﬁhf’dihydro -1A %gnzo[e]

(trifluoro- nethanesulﬂcﬁ}F ; YRRIGLLIG AGIPsMBERYL-e8ter. [
[ 1, 2] t hi azi ne- 3- carboxylla -42i, 8- Dthﬁdtofhéﬁxq[l 4)dioxin-6-ylmethyl) -

2- Benzo[ 1, 3] di oxol yI Q I
4-(trifluoro-net hanes:L 1 (Z)‘ﬁ'y gxé} ?§¥§hfﬂ?.€%?%&ﬁa“r Et%foggloxy) -1,2- dithir]O
[1, 2] t hi azi ne-3-carb r penzeial kb4 -3-carboxylic acid methyl

6- Benzo[ 1, 3] dixol - 5-edtex,5- di oxo- 8- (trlfluoro- 30 met hanesul f onyl oxy)

-5, 6-di hydro- 1, 3- di oxa- 5[ gy, a )
6-aza- cyclopenta[b]naphthalglr?g %Q%é?£d1°¥°1 5(?(1 ﬁetﬁiPxo -4- (trif1ﬁ9r°

2-1sobutyl -1, 1- di oxo-“?—t("PF’iePPGSPBYMhnb&Z dihydro-3)’f begrolsl)-
-1, 2-di hydro- 1[err] 61, 29nehdakéhel 3 - 2diboxygiie-acith methyB- ést&oxyl i ¢ acid

met hyl ester, W9 ) ]
PCT/ US96/ 01093 ge%@%?i 3)dioxol-5-y1-6,7 dig\ethoxy -1,1-dioxo

(5, 6, 7- Tri net hbky- 1, B3tEHifduere-peghapesel fonyloxy) -1, 2-dihydro-1A8-benzo-
1[err] 6-benzo[ d]i sot hiaznl ﬁtﬂihzdﬁét-Bccm&qﬂﬂ&ﬁclashethyl ester,

2-Benzo[ 1, 3] di oxol - 5-yl - i )
1, 2-di hydro-1[err] 6- benzo sot? id%o%of §¥§i &ymethoxy-1,1-dioxo

4- (trifluoro- methanesulfonyloxy) -1,2-dihydro-1\6-benzo-
[e][1,2]th1a21ne 3-carboxylic acid methyl ester,
20 2-Benzo(1,3]dioxol-5-yl-7-methoxy-1,1-dioxo-
4-(trifluoro-methanesulfonyloxy)-1.2-dihydro-1k‘-benzo-
[el [1,2)thiazine-3-carboxylic acid methyl ester,
2-Benzo{l,3}dioxol-5-yl-6-propyloxy-1,1-dioxo-
4- (trifluoro-methanesulfonyloxy)-1,2-dihydro-1A%-benzo-
25 [e]l {1,2]thiazine-3-carboxylic acid methyl ester,
2-Benzo[1.3]dioxol-5-?1-7-propyloxy-1,1-dioxo~
4- (trifluoro-methanesulfonyloxy) -1, 2-dihydro-1Aé-benzo-
{e] [1,2]thiazine-3-carboxylic acid methyl ester,
6-Benzo(l,3]dioxol-5-yl-5,5-dioxo-8- (trifluoro-

30 methanesul fonyloxy) -5, 6-dihydro-1,3-dioxa-5A%-thia-
6-aza-cyclopenta (bl naphthalene-7-carboxylic acid methyl
. ester,

2-Isobutyl-1,1-dioxo-4- (trifluoro-methane-
sulfonyloxy) -1,2-dihydro-1A®-benzo{e] [1,2]thiazine-
35 3-carboxylic acid methyl ester,



5 2- Benzo[ 1, 3] di oxol -5-yl -1, 1-di oxo- 1, 2-di hydr o-
1[err] 6-benzaoldlisaothiazol-3-one.

|, the term"al kyl" means a straight or branched hydrocarbon radica
havi ng froml to 12 carbon atons unl ess ot herw se specified 10

and includes, for exanple, nethyl, ethyl, n-propyl, I sopropyl,
n-butyl, swwo%smsyss, i sobutyl, tert-butyl, al 1yl , n-pegRrisvéroiesy hexyl,
n- heptyl, n-octyl, n-nonyl, n- decyl, undecyl, and dodecyl.

The term "al kenyl " neans. a straight or branched 15 hydr ocar bon radi cal -
having from2 to 12 carbon atons unl ess ot herw se specified and
havi ng at | east one doubl e bond in iy carbon atom chain and

i ncl udes, for exanpl e, 1-ethene, 1-propene, 2-nethyl-1-propene,

1- but ene, 2-butene, 1-[5péeNeTrikmguinixgyna, 123 retigko-12,0 -dihydrbut ene,
3-met hyl - 1- but ene 8- ﬂgﬁggtiﬁéﬁgﬁﬁ'&@ol 3-yb) - Jné@’&e'& &dlﬁgeﬁfﬁn&te"r oct ene,

1- nonene, 1-decene,

The term "al kynyl " nea35383§?F%m%ﬂﬁi9§°1bﬁaﬁéh5dﬁ dlmethq¥ydﬂo%a¢bﬁﬁ°TadlcaI
having from 2 to 122cdihgdra:kfsbenzo (d] isbertazslia-vnee andcified and

having at least one  g-pendfi Pl diad-slyile £ARGD A AMkehghpoand

i ncl udes, for neth | -

1-butyne, |-pentydd® Qeﬁéﬂ @%ﬂ?°¢9ﬂi§?}né °%ﬂd the li ke. The
term "cycloal kyl " nmeangnatheét ¢hnipirthdi of Fobddl®CH) khe nherm WALR$L€ONt ai ns

f 3to 12 b | i f
c;grgprogyl, gsglo aP’yla 8§€$%é¥§h&ﬂ’ﬁ?iicﬁgﬁeﬁiﬁéééé¥ﬁ%h rhﬁQCfi 'fﬁﬁfpand
adanmant y . €013 eArbans amomarvﬁlee%m@q%sebﬂgﬁphé

i odi ne. 10 HBdQQbE@ﬁ&Es. for example, methyl, ethyl, n-propyl,
PCT/ US96/ 01093 Sone

2
of the conpounds 8?°?‘°RHF3 -3 but ﬁg butyl iSOb“HPthhethBFEY% bot h
phar naceutical |y &@é&ﬂbaBrEGEEY¥b n hexyladﬂrh?E#V%ﬂHﬂTﬂCQU&SensaPFE Al of
these fornms are n-decyW, tbnaeéﬂe Sa.‘naoaoaécybe present invention. 5

Phar maceutically accep I 1,0 t f unds of
Formula | include saltgﬁ §é¥§#}i ﬂeﬁgL 2 ékraight or B§388H38
15 hydrocarbon radical having from 2 to 12 carbon atoms

unless otherwise specified and having at least one
double bond in the carbon atom chain and includes, for
example, l-ethene, l-propene, 2-methyl-l-propene,

_ l-butene, 2-butene, l-pentene, 2-pentene, 2-methyl-

20 l1-butene, 3-methyl-l-butene, 3-methyl-2-butene,
l-hexene, l-heptene, l-octene, l-nonene, i-decene,
l-undecene, l1-dodecene, and the like.

The term "alkynyl®” means a straight or branched
hydrocarbon radical having from 2 to 12 carbon atoms

25 . unless otherwise specified and having at least one
triple bond in the carbon atom chain and includes, for
example, l-ethyne, 1l-propyne, l-butyne, 3-methyl-
1-butyne, l-pentyne, 2-pentyne, l-hexyne, and the like.

The term "cycloalkyl" means a saturated

30 hydrocarbon ring which contains from 3 to 12 carbon
atoms unless otherwise specified, for example,
cycloprop&l, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, and adamantyl.

"Halogen" is fluorine, chlorine, bromine or

35 iodine.



nont oxi ¢ i norgani ¢ acids such as hydrochloric, nitric, phosphori c,
sul furic, hydrobromc,_hydriodic, ____ hydrofluoric, phosphorous, and the
like, as well as the 10 salts derived from nontoxic organic acids, such
as al i phati c nmono- and di carboxylic acids, phenyl-

substituted al kanoi c aci ds, hydroxy al kanoi ¢ aci ds, al kanedi oi c

aci ds, aronat wossdetss, al i phatic and aromatic sul f oni ecraisdsens C-
Such salts thus include 15 sul fate, pyrosulfate, bisulfate, sulfite,
bisulfite, nitrate, phosphate, nonohydrogenphosphat e,

di hydr ogenphosphat e, net aphosphate, pyrophosphate, chl ori de,

brom de, iodide, acetate, trifluoroacetate, _j¢. propi onate, capryl ate,

i sobutyrate, oxal ate, nalonate, 20 succi nate, suberate, sebacate,

fumarate, nual eate, Some dst aihe dompoQAls, of WermilNZDal® capable of

met hyl benzoat e, L it . €, s
t ol uenesul f onat e, ph§H§F§§€t%@gﬁﬂ%f?%%Pegn%g§+§%€fl$giffQﬁ%%%%%@@% acid
tartrate, nethanesul RgRation andiar basgesarts. Al f Ehesenfiormsdazee
salts of am no aci dswighinache scope dTJtha! présént NEnventdamd gl uconate,

gal acturonate (see B t oA r e Lca
Salts," Jour naI5 of Phar nag)é’%ﬁ'aé%@gagﬂ'gegaggp?%ﬁgfg{&:?—#3)%.0%53%8 °£
The aci d addition salthe sepmpeunrfishofi Formupaufdinclude salhs derdyedefrpp

contacting the free haatokO&Mnbidaric acids stthidsi pdrcdmericof nibeic,
desired acid to prody e conver}}y;f al ..manner .

t . salt pn.t
Phar maceutically acc@ﬁ‘?ggggrbﬁsémrﬁi%nhggf? romLc qd&’:ned wth
metal s or am nes, sudydxofinaric¢, phosphorous, said| the lilke,h amwelld as the

organi ¢ am nesyg ExangaltsOfierived from'\Hoheo%9d9%rganic acids, such as
PCT/ US96/ 01093 tals used

as cations are sodiuﬁﬂiEBFgégiTﬁR°° and dﬁﬁ@ﬁ??*&%*cg%&%ﬂﬁﬂnpqﬁﬂ¥ "he 1ike.
Exanpl es of suitabl e substitubed axlkaneic\aridsbechydtreoxyaldrantiioriacdds,
Chor coem e, o npepdpsblenien brhacicheted AT
gerée SM et al ., ard&?ﬂé%nﬁﬁlih#*ﬁﬂaQ§gF?s?‘gﬂou$$éh ééi §PW§cgﬂfggg?
15 sulfate, pyrosulfate, bisulfate, sulfite, bisulfite,
nitrate, phosphate, monohydrogenphosphate,
dihydrogenphosphate, metaphosphate, pyrophosphate,
chloride, bromide, iodide, acetate, trifluoroacetate,
propionate, caprylate, isobutyrate, oxalate, malcnate,
20 succinate, suberate, sebacate, fumarate, maleate,
mandelate, benzcate, chlorobenzoate, methylbenzoate,
dinitrobenzoate, phthalate, benzenesulfonate,
toluenesulfonate, phenylacetate, citrate, lactate,
maleate, tartrate, methanesulfonate, and the like.
25 Also contemplated are salts of amino acids such as
' arginate and the like and gluconate, galacturonate
(see, for example, Berge SM, et al., "Pharmaceutical
Salts,® Journal of Phaxmaceutical Science
1977;66:1-19).
30 - The acid addition salts of said basic compounds
are prepared by contacting the free base form with a
sufficient amount of the desired acid to produce the
salt in the conventional manner. '
Pharmaceutically acceptable base addition salts
35 are formed with metals or amines, such as alkali and
alkaline earth metals or organic amines. Examples of



Sci ence 1977; 66: 1-19) . The base addition salts of said acidic
conpounds 10 are prepared by contacting the free acid formwth a

sufficient anmount of the desired base to produce the salt in the
conventi onal rmanner. Certain of the conpounds of the present
I nvention can exist in unsolvated forns as well as solvated 15

forms, inchgesngieBydrated forns.  In general, the S PYAegb1dg3" NS,
i ncludi ng hydrated forns, are equi val ent to unsolvated fornms and are

i ntended to be enconpassed within the scope of the present invention-
Certain of the conmpounds of the present invention, 20 possess one or
nore chiral centers and each center may .27. exist inthe Ror S
configuration. The present i nvention includes all enantioneric and
epi meric for Ns metalsassedlds a:aﬁﬂmasaapeopbdaum, bt smrimmyeri ¢ m xt ures

t her eof . 0 ar

ant agoni sts of eh“égf‘%ef“‘ﬁ r% es’ts Errg'?mygékl ndsgme&%@ ot suﬁt?ble
conpounds of theamipenst R pdtscidenzyderbllanediaming, i agoni st activity.
Thus, the corrpouaﬁaonapﬁoéamieed choline,f diethaholatidéty to inhibit

[[err]l] ET I([[((=i rr%H'O dot é,ll %E#thgén%lﬁéwgiggﬁéngssay

Sel ect ed oun a so ant agoni s t1 Vi
i nhi bition of ETaﬁdsPFﬁﬁm%d(%cIfOc}'oﬁP‘émRéPdW&%a@& et al. -and ET 1
stinmul at ed vasocophbkiingéetical Sad1dd, eWiTeg

used (Doherty Al Jssi gn of Term aI Pept [ deAnt agoni sts
of Endot %Fi%‘n‘eé %9?’?11% Ac]t%v'l ty Relationships of ET-1 WO
96/ 26195 The base addition salts of syicl/agysl/c rempounds

- 28- 10 [16azé pDebhﬁé@rﬂﬁlconth%ganhe gpde i i fom GACK &t ry

‘Il_'ﬁfat ?(r)ISI g\?\ﬁgﬁg cu%tulg?gél%%hasm%'?t c{}ag; 2 Iﬁlgg Elnggég%ésbs‘?é’g‘é’ﬁ %8ft s:
rabbit renal art@B}tvé§cgb%fcgnﬁﬁnq$°nal mannsscle cells (ERBA-A), Ltk-cells
expressing reconbi nantertain of the compounds of the present invention

can exist in unsolvated forms as well as solvated

15 forms, including hydrated forms. In general, the
solvated forms, including hydrated forms, are
equivalent to unsolvated forms and are intended to be
encompassed within the scope of the present invention.

Certain of the compounds of the present invention,

20 possess one or more chiral centers and each center may
exist in the R or S configuration. The present
invention includes all enantiomeric and epimeric forms
as well as the appropriate diastereomeric mixtures
thereof.

25 The compounds of Formula I are valuable
antagonists of endothelin. The tests employed indicate
that compounds of the invention possess endothelin
antagonist activity. Thus, the compounds were tested
for their ability to inhibit [}251]-ET-1((['251]-

30 Endothelin-1) binding in a receptor assay. Selected
compounds were also tested for antagonist activity by
inhibition of ET-1 stimulated arachidonic acid release
and ET-1 stimulated vasoconstriction. The following
testing procedures were used (Doherty AM, et al.,

35 "Degign of C-Terminal Peptide Antagonists of
Endothelin: Structure-Activity Relationships of ET-1




human ET[err] R (HERBA-A), and CHO K1 cells expressing reconbi nant
human ET[err] R (HERBA-B). 10 Menbr anes_were prepared fromcul tured
cells by lysing cells in cold lysis buffer (5 nM HEPES, 2 mM

EDTA, pH 7.4) and honogeni zing with a Dounce "A" . honogeni zer. The
honbgenat e was centrifuged at 30,000 x g for 20 minutes at 4[err]C
Menbr ane pel | Q{. oclares were suspended in cold buffer contai 1094
Tris, nmv EDTA, 200 [err] M Pefabl oc, 10 [err] M phosphoram don 10
[err]M Ieupeptln 1 [err]Mpepstatin at pH 7.4 and frozen at
-80[err]C until use. Menbranes were thawed and honogeni zed with

a Brinkmann Polytron then diluted in tissue bujd‘ er 20 contairning 20 nM
Tris, 2 [err] M EDTA, 200 [err]M Pefabl oc, and 100 [err] M bacitracin

(pH 7.4). Radiol i gangygngh cqsnigregn, 1P
buffer containing mM_Tri s, 0
i

Conpet i ng bi ndi ng as@%%%r’e"%:’rﬁ AT B com.:)l ni ng menbranes,
[1251]-ET-1 (40 pM and the conpeting ligand in a final volune of

250 [err]L and F‘a‘dﬂg f at 37[err]C The assay was
term nated by f||tra on oV

presoaked with350 mM Tri s? ?)ﬁ"inzf"b‘dﬂ &%%egocells R E?SRdaler PéBd{"é?r] M
bacitracin. Nons pece:’tper:melthm rabbit wanaleartery amdouldimgmonthhe -

presence of 100 nM Efgdey 118 (RHBA%)26 -cell i
PCT/ US96/ 01093 Eladcle cells { %. 1R-ce1 s_?&ressing ”ef’ﬂ“‘Pn%

| NHI Bl TION OF ET-1 Shrree Ffad ARERHAOMY . cang BHO-K1 celds eXprepsing | N
CULTURED RABBI T VASC&W&-I mma-r,n (HERBA-B} CELLS (ETA) BY THE

COMPOUNDS COF ;_rlIdE | NVENT shes w re aganh?é%taﬁh] ided ice1 gr ed by

the ability o npoun uce en I n- stlrru ate

arachi donic acid rel E&§§n9n°%h"r§ lﬂf’é&%@m%a onbter (5 mM HERES, @ ®Y| | s,
[ 3H] Arachi doni ¢ Aci dEbUAdi pg Mot carid omogenizing MElZJohrﬁeS%FCS x 0.25

nCi/nmL [[err]H arac &“‘@5‘5{ a %&qf nol ayers
of cultured RB@BQ re%% ar??é:y vascul ar glrr%o? nmus c e ce s were

i ncubated in 0.5 nL 3P.PA8 ¥\FRRF AB miNNLes at 49Fcr Mambrane pellets
15 were suspended in cold buffer containing 20 mM Tris,

2 mM EDTA, 200 gM Pefabloc, 10 uM phosphoramidon, 10 uM
leupeptin, 1 uM pepstatin at pH 7.4 and frozen at -80°C
until use. Membranes were thawed and homogenized with
a Brinkmann Polytron then diluted in tissue buffer

20 containing 20 mM Tris, 2 mM EDTA, 200 uM Pefabloc, and
100 gM bacitracin (pH 7.4). Radioligand and competing
ligands were prepared in binding buffer containing
20 mM Tris, 2 mM EDTA, and 0.1% BSA.

Campeting binding assays were initiated by

25 combining membranes, [125I]-ET-1 (40 pM) and the
campeting ligand in a final volume of 250 uL and
incubating for 2 hours at 37°C. The assay was
terminated by filtration over Whatman GF/B filters
which were presoaked with 50 mM Tris, pH 7.4 containing

30 0.2% BSA and 100 uM bacitracin. Nonspecific binding
was defined as binding in the presence of 100 nM ET-1.

I\)




in 5% CO2. The LM was aspirated and the cells were washed once with

the_assay buffer (Hank's BSS + 10 mM_15 HEPES + fatty acid-free BSA (1
ng/ m.)), and incubated for 5 mnutes with 1 nL of the prewarned

assay buffer. This solution was aspirated, followed by an additiona
1 nL of prewarned assay buffer, and further incubated for another 5
m nut es. Awlio %Rb195- Mi nut e i ncubati on was 20 carri ed ogetigBestngozi | ar
manner. The sane procedure was repeated with the inclusion of 10
[err]L of the test conmpound (1 nMto 1 [err]M and 10 [err]L ET-1
(0.3 nM and the I ncubati on was extended for 30 m nutes. This

sol ution was then collected, 10 nL_gf.scintillation cocktail was 25
added, and the anount of [[err]H arachidonic acid was determned in

a liquid scintil | VITROOINHIBITION OF ET-1 STYMIRAOTENRSXAUIDOINIE REID

ARTERY (ETA) AND oLinss (URL g suypusl SESedr hseipc SR MRy |
THE CELLSAHBITR) FRY \EHEACPMRRVNRY QETTHE (INVENTION

Mal e New Zeal and rabbits were killed by cervical 35 di sl ocati on and

exsangui natjon.  Ferongle 40ds0u! JOPALiey 1o mesBbEh 5P R Suri13:g BF

cl eaned of connectlve
PCT/ US96/ 01093 added compounds to reduce endothelin-ggimulated gnd cut into

4-mmrings. The eiriHidoni® Wesdaleelslksk in culbiréd asidthliaie siodgh over

h d 1 ¢ tubi 28

pul monary rings. mstieldidis. paw%%‘eﬁ%?énéw%a%% RLEC A
rolling 5 t he¥§ DMB/Fi@ed PiBYsFORre Cr@SnmEd/mh hﬁgngpgéﬁonachs

cont ai ni nga{r ebs-dihr Reiexietialyf f ecdmmsmhemay@réﬂ% cul:ureHaCI 118. 2;

Cadl [of 1] 2+20; CRNGEF EOTAT BEOEY VARGPAF, smootn mislyd deine s, '

mai nt ai ned at 37[@?‘]1@%igagsédmﬁoof thes M pHevuULS Ww!tﬂw % BH2Cin oxygen
(pH 7.4). Restingn 5% Co,.t ePREODMWaSs Alipishedd! £nd thed dedll sf e@peal and 4.0

9 _ washed once with the assay buffer (Hank’s BSS + 10 mM

15 HEPES + fatty acid-free BSA (1 mg/mL)}, and incubated
for 5 minutes with 1 mL of the prewarmed assay buffer.
This solution was aspirated, followed by an additional
1 mL of prewarmed assay buffer, and further incubated
for another 5 minutes. A final 5-minute incubation was

20 carried out in a similar manner. The same procedure
was repeated with the inclusion of 10 uL. of the test
compound (1 nM to 1 M) and 10 gL ET-1 (0.3 nM) and the
incubation was extended for 30 minutes. This solution
was then collected, 10 mi: of scintillation cocktail was

25 added, and the amount of [3H] arachidonic acid was
determined in a liquid scintillation counter.

IN VITRO ANTAGONISM OF ET-1 STIMULATED VASOCONSTRICTION
30 : (VERA-A) IN THE RABBIT FEMORAL ARTERY (ET,) AND
SARAFOTOXIN ‘6¢c STIMULATED VASOCONSTRICTION IN THE
RABBIT PULMONARY ARTERY (ETg)

Male New Zealand rabbits were killed by cervical
35 dislocation and exsanguination. Femoral and pulmonary
arteries were isolated, cleaned of connective tissue,



pul mronary arteries; the rings were left for 90 m nutes to

equi |l i brate. Vascul ar rings were tested for |ack of functi onal
endothelium (i.e., lack of an endothelium 15 dependent rel axation
response to car bachol (2.0 nM in nor epi nephrine (0.03 nM
contracted rings. Agoni st peptides, ET-1 (fenoral), and S6¢

(pul nonary), ey %26195 cunul atively added at 10-m nute i nt ciasSsn1dene ET
ant agoni sts were added 30 m nutes prior to adding the 20 agoni st .

The data in Table | bel ow show the endot helin recept or binding
activity of representative conpounds ' of the instant invention. 25
WD 96/ 26195 .3p- PCT/ US96/ 01093

- 31- TABLE '? Exanpl e HERBAA

VERAA andelBABnto 4-mm rings. The en@bthélidmwdd)denudddCo0,
[err] M (pA2) (I % p[lerrilj!gfhe rings over hy%odemzc g%:.n% {32 gauge

26 0.3 for femoral rings argl 28 gauge for pulmaary rimgsl,c
4.6 %hall Pa®ts/ Inc., Miami Florida) and dently rollin
‘;’93 1.8 5 d:hﬁulonenuded rings4 Jere mounted in 20 ngnL orga19 'b0a5t€s
4.7 I®ntainipg7Rrebs-bicarbonate buffer (comp@sition in mM:
gg 3 ,Jact, 118.8é6uaaco>,22§4.a; XCl, 4.6; ?}: ga,o?-i.z;
43 0. 12 KH,PO,, 1.2; CaCl, 2H,0; Ca-Na, 'E%TA, 2026; dextrose,
2.3 48).0), thaf was maintained at 37°C and Iassed

362 0.5139 continuously with 5¥ CO, in oxygen (pffl87.4) . Qle%%ing

tension was adjusted to 3.0 g for femoral and 4.0 g
pulmonary arteries; the rings were left for 90 minutes
to equilibrate. Vascular rings were tested for lack of
functional endothelium (i.e., lack of an endothelium-
15 dependent relaxation response to carbachol (1.0 nM) in
norepinephrine (0.03 nM) contracted rings. Agonist
peptides, ET-1 (femoral), and S6c (pulmonary), were
cumulatively added at 10-minute intervals. The ET
antagonists were added 30 minutes prior to adding the
20 agonist.
The data in Table I below show the endothelin
receptor binding activity of representative compounds
of the instant invention.

25



20 49 0. 51 8.7 50
0.3 3.5 20 The compounds of Fornul a

| may be prepared by several nethods. These nethods are illustrated
by way of Scheme 1 through 12 and in a detail ed manner by way

of illustration in the exanple section of the specification. 30
Schene 1 i|wWoseén69ses a procedure used for pr epar i ngrcalteo§p1093
substituted saccharins. The 1, 2- benzi sot hi azol -3(2H)-one (Burri KF.
[ 4+2] Additions with Isothiazol-3(2H)-one 1, 1-dioxide. Hely

Chim Acta 1990; 73: 69-80) is al kylated with an al kyl 35 hal i de,
typically propyl iodide, in the presence ofzja base, typically cesium
carbonate in a dipolar aprotic sol vent at roomtenperature.
Treatnment with acid, typlcally trwﬁbggrgacetlc acid at reflux for
sever al ) 2) SRAF ERayE

Schenme 2 outlines a prgceUul” D(ESAL M D2 :
substituted benzoth|a2|né4d|OX|d@B by may of the coPFéspondlng
anthranilic _acid. azoti Zafion of the aniline in acf

acconpllsheé typlé 1y by’ﬂ gatnent w th aqueous sodliﬁ nltrite.
WD 96/ 26195 PCT/ US96/ 010934 .9

- 32- Sul fur d|0X|de and copper (I'1) chloride are then;added

and the mxture stirred 88 room tlbnp%raturé Jor several 0.3%ays in which
time the o%?-chthlodlbe oic aci® . methyl ester precibitates
(Meerwein Chem Ber 5 957 90;?2?) An alternative progg fre for the
preparation of substltutq 0, 0' - g fhi odi benzoi ¢ aci ds asi nvol ves the
treatnment of the diazoti a@d anthramwséi c 1.2 acid ¥$.bh potsssi um et hyl
xant hate, Bdsic hydrol ysi4d 0.3Rd air oxidation as descRkbed in

(Katz.L, Karger LS, 10 %% Scroed®f® W Cohen M Hydrazine E%ﬁ%vatives.
| . Benzal thio- and BisbedZaIdlth“ps§al|cylhydra2|des

22
48 0.23 8.2
20 ' 439 0.51 8.7
50 0.3 3.5
25 The compounds of Formula I may be prepared by

several methods.  These methods are illustrated by way
of Scheme 1 through 12 and in a detailed manner by way
of illustration in the example section of the
specification.

30 Scheme 1 illustrates a procedure used for
preparing alkoxy substituted saccharins. The
1,2-benzisothiazol-3{2H)-one (Burri KF. [4+2]
Additions with Isothiazol-3(2H)-one 1,1-dioxide. Helwv
Chim Acta 1990;73:69-80) is alkylated with an alkyl

35 halide, typically propyl iodide, in the presence of a
base, typically cesium carbonate in a dipolar aprotic
solvent at room temperature. Treatment with acid,
typically trifluoroacetic acid at reflux for several
days affords the intermediate 6-propyloxysaccharin.

40 Scheme 2 outlines a procedure for the preparation
of appropriately substituted benzothiazine dioxides by
way of the corresponding anthranilic acid.
Diazotization of the aniline in acid is accomplished
typically by treatment with aqueous sodium nitrite.



J Org Chem 1953; 18: 1380-1402). The di sul phide is converted to the
sul phonyl chloride by _treatnent with sul furyl chloride and potassi um
nitrate at room 15 temmrﬂure(Pwk YJ, Shin HH, Kim YH Conveni ent
One- Pot Synthesis of Sulfonyl Chlorides from Thiols Usi ng Sul furyl
Chloride and Metal Nitrate. Chem Lett 1992: 1483- 1486) . Addition of
gl yci ne net hywesgrzsiosand base, typically triethyl am negpcraidobidss
after several 20 hours the correspondi ng sul phonam de. Treatnent of
this adduct wi th sodi um net hoxi de in DVF and acidification with
aqueous HC affords the required benzot hi azi ne di oxi de i nternedi ate.
Schene 3 denonstrates the nethod enpl oyed for-43e 25 conversion of a
saccharin derivative to the correspondi ng benzot hi azi ne di oxi de.
Briefly, the swbﬁﬁmndibxkﬂe\snd\tbppng%&Ekybnlaxﬂdatdranﬂquladded

brompacetate in DVF gopl gyl gk @?6_}% gta§ erature f £ sg@gygi

is rearranged to the correspon N enzot
treatment with sodi uBRY8 in whigh,sdne: the pvwe’ aPiFB%ﬂ4#Qﬁﬁﬁ9- @Fé@v
Schene 4 dennnstrateﬁeanyBJésugrﬂpggcﬂpﬂuamdurngg;ggin_gngmmgggaring t he

requisite beanghggzig§7§J?&%gﬁ'1 JHTSPi 5§5§3@5§h9°°é5h44]f§ g@tlon

treatnent of t wth er
substi tuted aﬁF?Pﬁh@%ﬁq’br‘h"s qwrétﬂuﬁﬁénanpdedmwwqm AcAgs
WO 96/ 26195 involves the treatment of the dPadotidd Qithianilic

- 33- affords b It et hyl
chl or oacetate and soﬁ%gﬁn Wg‘y é%égr%gsﬁ'ﬁ? t%ﬂthﬁgg ﬁé’%&[é;t drOl?st"EE

i nt er nedi at e benzot hABRi AT dexidaflon as descrlbeécﬁ%néﬂ%ﬁﬁrka|ﬁﬂﬁ9ﬁﬁe§5ate
benzot hi azi ne 1@i oxi dSCi:éedér w, Ceney Ml ediyldraiziak! Derivdrives.

3, 4- net hyl di hl o b
'Eypl ch! yy sned oggé enzﬁ?‘&?ﬁ“a%"i%c ’ﬁ @ie I nﬁ%lﬁﬁﬁ%h%!,o %?%g 1g8gPa5¢
with trifluoronet handsQrghChen h&h&d&&tﬁﬁ&ﬂﬂi4@?ﬂ|d|ﬁbe disulphigendshy| ene

chloride at room terreeheéﬂﬁedf@é abgtﬁuﬂﬁhonyl tnlievide ByitrddtnRintedighe is
used directly in the

action Schene 6
illustrates the procgﬁﬁfgrgﬁp$%§%%1$ potassium nitrate at rool
15 temperature (Park YJ, Shin HH, Kim YH. Convenient

One-Pot Synthesis of Sulfonyl Chlorides from Thiols
Using Sulfuryl Chloride and Metal Nitrate. Chem Lett
1992:1483-1486). Addition of glycine methyl ester and
base, typically triethylamine, affords after several

20 hours the corresponding sulphonamide. Treatment of

' this adduct with sodium methoxide in DMF and
acidification with aqueous HCl affords the required
benzothiazine dioxide intermediate.

Scheme 3 demonstrates the method employed for the

25 conversion of a saccharin derivative to the
corresponding benzothiazine dioxide. Briefly, the
saccharin derivative is N-alkylated with methyl
bromoacetate in DMF employing sodium hydride as a base.
The adduct is rearranged to the corresponding

30 benzothiazine dioxide by treatment with sodium
methoxide in DMF at room temperature.

Scheme 4 demonstrates an alternative procedure for
preparing the'requisite benzothiazine dioxide
intermediate. In this situation treatment of the

35 sulphonyl chloride with an appropriately substituted
aniline affords the sulphonamide which upon warming



t he synfhesis of 4-ary|su|fany| benzot hi azi ne di oxi des. Typically
sodi um (3, 4- net hyl enedi oxy) phenyl thiolate is 15— added-+te—a—selutienr—ot—

the vinyl triflate in DM. The adduct is isolated by chromatography
and saponified wi th aqueous |ithium hydroxide. : Schene 7
Il lustrates the procedure enpl oyed for the synthesis of 4-aryl
benzot hi aziypaeeé19xi des. 20 Typi cal |y (3, 4- net hyl enedPSKY596/01083 |

boronic acid is enpl oyed in a palladi um nedi'ated cross coupling
reaction with the corresponding vinyl triflate. The adduct is

| sol ated by chromat ography and saponified wi th aqueous |ithium
hydr oxi de. 25 Scheme 8 depicts t{g. procedure for derivatization
the 3-carboxylic acid of the parent benzothi azi ne di oxi de. The acid

I S activatﬁdlvmprhgfdga@FQﬁgiﬁid@bsuitutgq gayphasiny Addition of

coupl ed i th a s O APAGEERCFEF Jid FBeifm pyarige ] ”“-@,spé‘%%i@ng bl Gheand

garbpgyl-?rylsglFi;?ﬁgﬁimzﬁgfsthel&mtsﬁmeaiate b&BF?%Q:::iZ:g::znmidbopgI
Iinidazol e and additiguhefle 5 the in@éiifdiatebenzet el

correspondi ng am de. This . e fm‘ggﬁ | S 3d‘ihﬁugEﬁ%féh¢¥&itJ§8})@éﬂmr oacetyl

chl ori de and benzylated, FVRAFRELY B Pt hgte Frespon Ln%H1|triIe. 35

Addi tion of sodi uchharite dmdDMEndni the prenense o§ anease tYPICALlYj|e in

DVF and several h thydir@¥el €dThe N-benzyi@ted/ 28duét is treated
PCT/ US96/ 01093 808 St ﬂ e

t emper at ure, typiE%F?ytﬁkﬁﬁﬂQHQFEFhﬁPF5?%8??&%5 ggpygggéémﬁﬁ%)pyridine
tetrazol e. in metiidiene: chlozide att¥oomitenpesabute £9% AR
preparati ogoof thg &g I s inebnddldes tie usdasaitectly in i s

situation the saccharin is N a | ated by the addition of a base,
typi cal |y sodi um fYRPRERERLFRAGELIONS-  H4dition of the alkylatin%bagent,
typically (3, 4- Sehémed dnddluspyates ythe nracedure RRPRL A8 F9%n by

the addition of cphgrgyAEidudees alarghguliathyl bezbehiazink plaxidsmol i c
r L Y o e Gk
prepare sulstitut addedctbaa isolwridnhefctheheinyl triflate in DMF. The
adduct is isolated by chromatography and saponified
with aqueocus lithium hydroxide.
Scheme 7 illustrates the procedure employed for
the synthesis of 4-aryl benzothiazine dioxides.

20 Typically (3,4-methylenedioxy)phenyl boronic acid is
employed in a palladium mediated cross coupling
reaction with the corresponding vinyl triflate. The
adduct is isolated by chromatography and saponified
with aqueous lithium hydroxide.

25 Scheme 8 depicts the procedure for derivatization
the 3-carboxylic acid of the parent benzothiazine '
dioxide. The acid is activated with a carbodiimide,
typically 1-(3-dimethy1aminopfopy1)-3-ethy1carbodiimide
hydrochloride and coupled with a sulphonamide to afford

30 - the corresponding carbonyl-arylsulphonamide. Similarly
activation with carbonyl diimidazole and addition of
aqueous ammonia provides the corresponding amide. This
‘amide is dehydrated with trichloroacetyl chloride and
triethylamine to afford the corresponding nitrile.

35 Addition of sodium azide and ammonium chloride to the
nitrile in DMF and several hours at elevated



correspondi ng benzot hi azine dioxide. In this situation 15 t he
ort ho- nmet hyl sul phonyl _¢chl ori de product is isaolated upon treat nment

of the parent toluene derivative with chl or osul phoni ¢ aci d.

Oxi dation to the correspondi ng benzoic acid is achieved with
aqueous pernmanganate. The acid chloride and sul phonyl chloride are
prepared 20 wosmss treatnent wi th phosphorus pentachl ori depcrédshéioido9n

of amoni um hydroxi de affords the correspondi ng sacchari n.

Scheme 11 illustrates a procedure enpl oyed for the synt hesi s of
substituted 2H 1, 2- benzot hi azi ne-3-carbo- 25 nitrile, 4-hydroxy-,

1, 1-di oxi de and the subsequent steps r-8qui red for conversion to the
conpounds of Formula 1. In this situation the aryl sul phonyl
chloride is convertedt@metﬁ;ugﬁan§H§ecaé1¥u1@ﬁﬂﬁwuﬁﬁi9rds the cexresponding
addition of am no acetggrdzdile. This sul phonam de is treated wth
sodi um net hoxi de to afforqg Lre benzot§|a2| X|de upon

aci di ¢ wor kup (for chemg Pe?ﬁa??v@gg R ogssutLe ?Iﬂ azi ne
derivative. ES 508671ptepaxption\efr tbe Raquered benzothigzine m:nimﬁez In

J]Qfse gdzgnso) ghis heﬁfé @p&ﬁﬁdns th35sac§h29ﬁ¥Yﬂ[é\tlﬁ-?lkp'ldaéédhwttﬂé\?d tg
af f or e correspon n S an uc e
condi ti ons Vﬁqg tign pf a basg %ypzcaﬂy olamm h dgig t:t}}/e
PCS/ US96/ 01093 addition of the alkylating agemh- typicallyreviously
described. The nitril ¢3ig-héey 1%-Ie|a%xs:)benz91/déﬂdizi% .l OR2L§OELpANSion by

d d I d he, t et I
OO Bt ed by e G b BB P, BEEBY LGRS B50, M. SR e

chl ori de and sd®i um adipielan dpfetic solvent, Setkas TMS@epatfords gheedure

for preparing bﬁnaﬂkfﬁéwwnz%tmaz%exaﬂ&m@nd hence the
correspondi ng benzot hi azi ne di oxi des, é§ FEE ation of

correspondi ng 1, 2- benzoi soPFReHH 10338, Ihate pﬁ%ﬂﬂ&¥§eLE5ed"qﬁe
Chemi stry of Het er ocypkepafengpuhstdtitted sacchsrisduamgkhefice the

Wl ey-Intersci ence: N@?Sggé onding béﬂ%@%h&a%gﬁezafbiﬁﬁé Da&hStﬂEsASWEuatlon
Heterocycl Chem !E; ea(‘:)é_iP n OS‘ zof | zed %nthr | C am&is
with potassi um¥ hyl ¥t HEFE°T 1xie & %F??H ofpipxide product is '1adidte
upon treatment of the parent toluene derivative with
chlorosulphonic acid. Oxidation to the corresponding
benzoic acid is achieved with aqueous permanganate.
The acid chloride and sulphonyl chloride are prepared
20 upon treatment with phosphorus pentachloride. Addition
of ammonium hydroxide affords the corresponding
saccharin.
Scheme 11 illustrates a procedure employed for the
synthesis of substituted 2H-1,2-benzothiazine-3-carbo-
25 nitrile, 4-hydroxy-, 1,1-dioxide and the subsequent
steps required for conversion to the compounds of
Formula 1. In this situation the arylsulphonyl
chloride is converted to the cyanocacetic sulphonamide
by the addition of amino acetonitrile. This
30 sulphonamide is treated with sodium methoxide to afford
the required benzothiazine dioxide, upon acidic workup
(for an alternative procedure see 1,2-Benzothiazine
derivative. ES S508671A1 Foguet Ambros, Rafael,
Ortiz Hernandez, Jose Alfonso). This intermediate is
35 benzylated and derivatized to afford the corresponding
4-aryl and 4-arylsulfanyl products by the conditions



15 typically with potassium hydroxi de, and oxi dati on, typically
W t h—odine, .affords the caorresponding 2.2 -dithiosalicylic acid.

Addi ti on of thionyl chloride and glycine nethyl ester affords the

correspondi ng am de which was cyclized to the 20
1, 2- benzot hi azol - 3-ones. Oxidation of the 1, 2-benzo-

| sot hi azol -8eea2s19D t he benzoi sot hi azol - 3- one 1, 1-di

achieved with peracetic acid. (Galdi F, et al., Farnaco Ed SC|
16: 509- 526) . 25 SCHEME 1 [err]

96/ 26195

PCT/ US96/ 01093 - 36- -35- SCHEME 2 [err]

previously described. The nitrile is then either

hydrolyzed to afford the corresponding amide and

ultimately the carboxylic acid. The tetrazole is

generated by the reaction with tributyltin azide or
5 ammonium chloride and sodium azide in DMF.

Scheme 12 depicts a procedure for preparing
benzoisothiazol-3-one dioxides, and hence the
corresponding benzothiazine dioxides, by oxidation of
the corresponding 1,2-benzoisothiazol-3-ones (see

10 Bambas LL. "The Chemistry of Heterocyclic Compounds®;
Weissburger A. Wiley-Interscience: New York,
1952;4:225-227 and Davis M. Adv Heterocycl Chem
1972;14:43). Reaction of diazotized anthranilic acids
with potassium ethyl xanthate followed by hydrolysis,

15 typically with potassium hydroxide, and oxidation,
typically with iodine, affords the corresponding
2,2'-dithiosalicylic acid. Addition of thionyl
chloride and glycine methyl ester affords the
corresponding amide which was cyclized to the

20 1,2-benzothiazol-3-ones. Oxidation of the 1,2-benzo-
isothiazol-3-one to the benzoisothiazol-3-one
1,1-dioxide was achieved with peracetic acid.

(Gialdi F, et al., Farmaco Ed Sci 1961;16:509-526).

25 SCHEME 1
0

, Pri, Cs, CO,
| NH
"HF RT 16 h Refl ux, 48 h 7/
’ ‘ PrC PrO S°=

1961,
VO .



SCHEME 3 [err] SCHEME 4 20 [err] 25 - SCHEME

5 [err] 30 35 __ . __WD 96/26195 .
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The compounds of the present invention can be
prepared and administered in a wide variety of oral and
parenteral dosage forms. Thus, the compounds of the
present invention can be administered by injection,

15 that is, intravenously, intramuscularly,
intracutaneously, subcutanecusly, intraduodenally, or
intraperitoneally. Also, the compounds of the present
invention can be administered by inhalation, for
example, intranasally. Additionally, the compounds of

20 the present invention can be administered
transdermally. It will be cbvious to those skilled in
the art that the following dosage forms may comprise as
the active component, either a compound of Formula I or

. a corresponding pharmaceutically acceptable salt of a

25 compound of Formula I.

For pfeparing pharmaceutical compositions from the
compounds of the present invention, pharmaceutically
acceptable carriers can be either solid or liquid.
Solid form preparations include powders, tablets,

30 pills, éapsules, cachets, suppositories, and
dispersible granules. A solid carrier can be one or
more substances which may also act as diluents,
flavoring agents, binders, preservatives, tablet
disintegrating agents, or an encapsulating material.



exanple, intranasally. Additionally, the conpounds of 20 t he present
invention can be administered ... _transdermally. It will be obvious to

those skilled in the art that the foll owi ng dosage forns may conprise
as the active conponent, either a conpound of Forrmula | or a
correspondi ng pharmaceutically acceptable salt of a 25 conmpound of
Formula I. w0 96126195 For preparing pharnmaceuti cal conpositi 0?&&1&&@?&99
conpounds of the present invention, pharmaceutically accept a

carriers can be either solid or |iquid. Solid form preparations

I ncl ude powders, tablets, 30 pills, capsules, cachets, suppositories,
and di spersible granules. A solid carrger can be one or nor e
substances which may al so act as diluents, flavoring agents,

bi nders, preservatives, t¥blpewders, thé slaxrdgraisng tipedy diorided solid

encapsul ating materi ghich is in a W88 MAth the finely divided active
PCT/ US96/ 01093 -40- I'n

powders, the carrier SPEPERRYL| v di vi ded solid which is in a mxture
with the finely divided atnitvablets, thenamtdive component is imixesbiwdth, thee

active conponeny is waxedep Mbixt%éxe nedddary’ BRANLAY 3t mh”? shape

bi nding properties in suit por I oNs and,_cpnp
and size desir&yitable propor rcé’mgﬁﬂt?gbf%té‘
contain from bBize desiredi o about seventy percent of the actlve 10

conpound. Suitable carrigpg ﬁ%ﬁhé?gﬂﬁﬁﬁlEHH%@&EOEQEferably

stearate, talc, sugar | act ose ectin trin t"ar ¢ ge atl n,

tragacanth, methyl celfE¥POSE, ten Lo abpRt REVENLY, PREFRDE RF |the actiyel oy
melting wax, amoa compobndterSubtrabldccdriiersThret magndginep oaribomatel, s 15

I ntended to include 3?-“LQEHM|§&§£EEE& tégiéﬂﬂdu ¥, lacto rnygggi\m th

encapsul ating materi as.,a carrier capsule in mhlch t he

active conponent witReXtrin, gtaxehygRlakife QEQHPFgFEh ERN¥Qﬁh%ﬂ%HSBy a
carrier, whi Clsaddumhoarboxymetity bée Xluldse) at 1owi meltai“ﬂg wa3} cocoa

cachets and | 0zenges i ekNChydlethe TA0L © S YR Spreparac1 &P ©S.

pills, cachets, and [ 0zen
is intended to include the formulation of the active

compound with encapsulating material as a carrier
providing a capsule in which the active component with
or without other carriers, is surrounded by a carrier,
which is thus in association with it. S8imilarly,

20 cachets and lozenges are included. Tablets, powders,
capsules, pills, cachets, and lozenges can be used as
solid dosage forms suitable for oral administration.

For preparing suppositories, a low melting wax,
such as a mixture of fatty acid glycerides oxr cocoa

25 butter, is first melted and the active component is
dispersed homogeneously therein, as by stirring. The
molten homogeneous mixture is then poured into
convenient sized molds, allowed to cool, and thereby to
solidify.

30 . Liquid form preparations include solutions,
suspensions, and emulsions, for example, water or water
propylene glycol solutions. For parenteral injection
liquid preparations can be formulated in solution in
aqueous polyethylene glycol solution.

35 Aqueous solutions suitable for oral use can be
prepared by dissolving the active component in water



solid dosage forns suitable for oral admi ni strati on. For

preparing suppositories, a |ow nelting wax such as_a m xture of
fatty acid glycerides or cocoa 25 butter, is first nmelted and the
active conponent is di spersed honogeneously therein, as by stirring.
The nol t en honbgeneous m xture is then poured into conveni ent
si zed nol dswoasérderesed to cool, and thereby to sol i digctrrussélornes

Liquid form preparations include sol utions, - suspensi ons, and

enul sions, for exanple, water or water propyl ene gl ycol solutions.
For parenteral injection | iquid preparations can be formulated in
solution in aqueous pol yet hyl ene glaaael sol ution. 35 Agueous
solutions suitable for oral use can be prepared by dissolving the
active conmponent ARdvdding suitable\\coderantss flavors, stabilizing and

PCT/ US96/ 01093  thickening agents as desired. -41- and addi ng

sui tabl e col orants, fl tabilizi n t hi nj S as
desi red. Kg%‘géo?ﬁjss ?ﬁ’?g’@ﬁgliSﬁg gﬁ?f%]lee S °§F§| hggeé%grrlgeoe

made by di spersi ngade oy diaperaing sheafinely «dividednactive compongnter with
viscous mat@rial , iilgicés widl/hdlscdus materi&Vidifdh @sJHABuraESHPS,

nmet hyl cel | ul ose, | carb met hyl cel l.ul qse,. and.ot her wel | - known
suspendi ng sﬁgtﬁ?%;c gums, ﬂéSQ§¥AIg%¥*¥i% Offq §8F$ﬁgform
prepar ati ons whi cfarboxymethyldedilaigse .t andcother aelddknownr sugpending use,
to liquid hgeatsl eparations for oral adm nistration. Such

i Poe el U0 SRS R RRILa0Ea £ prepaentTohS R "
col orant s, 0 avor 8relntendeq diy |ber qonveptedershorthlyi befpze wee, e ur al
sweet eners, di spel§giia, £dih GPetRiratidAsURbL | d¥dl) administ28€068, Ak he
Ilke. lIhe. h rnaceut.c r cation is rgggrabl in .
unit dosage form ﬁ“t‘gcﬁom rﬁntc;\'é‘aﬁ %ﬁgﬁg??ﬁﬂ' j USpgns §Ubﬁ¥9| ded into
unit doses cont ai #MEsipes op'Thase preparagionsimdysoptaihe intaddition
conponent. The unkb €gpeaskEcive comdaaggkgaeopgngmgﬂc&qgegrggeparation, t he
package 15 - stabilizers, buffers, artificial and natural
sweeteners, dispersants, thickeners, solubilizing
agents, and the like.
The pharmaceutical preparation is preferably in
unit dosage form. In such form the preparation is
20 subdivided into unit doses containing appropriate
quantities of the active component. The unit dosage
form can be a packaged preparation, the package
containing discrete quantities of preparation, such as
packeted tablets, capsules, and powders in vials or
25 ampoules. Also, the unit dosage form can be a capsule,
table, cachet, or lozenge itself, or it can be the
appropriate number of any of these in packaged form.
The quantity of active component in a unit dose
preparation may be varied or adjusted from 0.1 mg to
30 100 mg preferably 0.5 mg to 100 mg according to the
particular application and the potency of the active
component. The composition can, if desired, also
contain other compatible therapeutic agents.
In therapeutic use as antagonists of endothelin,
35 the compounds utilized in the pharmaceutical method of
this invention are administered at the initial dosage




containing discrete quantities of preparation, such as packet ed

tabl ets, capsul es, and powders in vials or 25 anpoul es. Also, the unit
dosage form can be a capsul e, tabl e,. cachet, or |ozenge itself, or
it can be the appropriate nunber of any of these i n packaged forn1
The quantity of active conmponent in a unit dose preparati on may be
vari ed or adj wwoesnéisom 0.1 ng to 30 100 ng preferably O. de/8100y0 MU
according to the particul ar application and the potency o the
active conponent. The conposition can, if desired, also

contain other conpatible therapeutic agents. I n therapeutic use
as antagoni sts of endothelin, 35 the conpoaxds utilized in the

phar maceuti cal method of this invention are adnmi nistered at the
initial dosage of apougsP281igmag to about 100 mg/kg daily. A daily

gcgéUS96/Olog3 100doefkrangelof about 0.01 mg todabdﬂt 10 mg/kg ak abgugl
ng to about i gse out

ng to about 10 ny/ kg r% e%re% ?h?A ‘?‘F%e’cﬁésrhé“’HS"%ﬁeS %%\Yé’rm&ay be
vari ed dependud@easéngtnpoae%nﬁ rrReeavirement s het Me @atliente the

severity of thescondigeveii®¢l B8 théaicHlitdthh beeng treacé‘d)rrmm@heel ng
enpl oyed. Determ nation of th ticul ar

situation is within t‘?‘i’é“p&‘i"ﬁ g Er Opem%lrox% ﬁeggéhﬁ%ﬁ ag t&;’[ PERPeFS
initiated with dosaglel §ordaspaetiowdiagh sdtuation imariuhi@ e skdliiose

of llP . the ;:orrpog_ralﬁw thEha&teafteén?fmydO%%acﬁntnﬁeﬁﬁﬂ&\ed with

smal | increments unti e optinum e r _the ci r,cuns ances is
reached. For conveni eﬁ\'?é‘ STHECLRBSP W wnfd ar(fa(liF?sdB% i PRI, 8988 QR4
adm ni stered i}0 thep @amponnddur Thereadfsetsy thef dosage cs ircreased by The

fol I owi ng ng“' bt n%n@ﬁ?ﬁ.'nﬁ:%ehbhk‘&t&%ﬂ 5.7 optimum%@f&'tr RfhdeRt ks for
preparing the Conpouru¥§é%mgfances is reaéiae'yI “%or conven;ence, the total
daily dosage may be divided and administered in

portions during the day, if desired.

- 18 The following nonlimiting examples illustrate the
preferred methods for preparing the compounds of the
invention.

20
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To a solution of saccharin (40 g, 0.218 mol) in
DMF (100 mL) at 0°C was added sodium hydride (8.73 g,
60%, 0.218 mol). After 15 minutes methyl bromoacetate
(20.7 mL, 0.218 mol) was added and the mixture was
stirred at room temperature for 18 hours. Diluted with
dichloromethane (250 mL) and washed with saturated
sodium bicarbonate (2 x 180 mL), water (100 mL), brine
(2 x 150 mL). Dried organic phase with magnesium
sulfate, removed solvent in vacuo, and crystallized
product from hot ethanol to give the title compound
(36.3 g, 65%).
Analysis calc’d for C,,HgN,0:S,:

C, 47.06; H, 3.55; N, 5.49;

- Found: C, 47.02; H, 3.68; N; 5.37.

MS (CI) m/e 256.
Svoboda J, Palecek J, Dedek V. Phase transfer
catalysed N-substitution of 2H-1,2-benzoisothiazolin-

3-one 1,1-dioxide. Collect Czech Chem Commun
1986;51(6) :1304-1310.

4~ -3, 1~ -1,2- -1)\S-benz -

To methanol (100 mL) was added sodium (5.4 g,
0.23 mol) portionwise. Once all the sodium had
dissolved the solution was concentrated in vacuo and
the final traces of methanol were removed under high
vacuum. The sodium methoxide was suspended in dry DMF
(65 mL). Dissolved 1,2-Benzisothiazole-2(3H)-acetic
acid, 3-oxo-, methyl ester, 1,1-dioxide (20 g,
0.078 mol) in DMF (30 mL), cooled to 0°C, and added the
freshly prepared sodium methoxide suspension over
7 minutes. Stirred solution at 0°C for 30 minutes.
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-47- .. EXAMPLE 1 e
1. 2- Benzi sot hi azol e-2(3H)-acetic acid, 3-oxo-. nethyl ester.
1. 1- di oxi de To a solution of saccharin (40 g, 0.218 nol) in 5
DMVF (100 nlL) at O[err] C was added sodi um hydride (8.73 g, 60% 0.218
nol ). After 15wogssué®s net hyl bronpacetate (20.7 m., Opép®: doz\\as
added and the m xture was stirred at roomtenperature ?or ours.
Diluted with di chl oronet hane (250 nlL) and washed with saturat ed 10
sodi um bi carbonate (2 x 180 nL), water (100 mL), brine (2 x 150 nl).
Dried organi c phase with nmagnesi um sul Lage, renoved solvent in
vacuo, and crystallized product from hot ethanol to give the title
conpound (36. Adgledb3N) KC15 (430 /il vy reaxitdon via &€43HOAMMGRinnel ,

C 47.06; H 3.55; N’co"_ll‘é%ted and wEQHQ&’ &reci%itﬁ:eozpitﬁ wat8s, '\brﬁd?‘7

M5 (Cl) me 256. %\é(.)i | ece igtrans er 20
catal ysed N substit uthxf ci‘l‘l-elaﬁ Eéngo‘\’%%%"éﬁﬂ% overnightaitg give the

1, 1-di oxi de. Coll ect tGadeh compoufaniud.6 g, 68¥)386; 51(6): 1304- 1310.

EXAMPLE 2 25 G}0 ].[err]6 benzo[e] [1.2]-

t hi azi ne- 3-car boxyl I C ac%ljs %aQE: & t&rzc Bh*décs To nmet hanol (100 nl)
was added sodium (5.4 g, '0“1’3°Frt)li)t poridiotni $e49%nce all the sodi um
had di ssol ved Bdundzol ut ioQN4%as1gcoBLeni8Ht Ak isnnéacuo and 30 t he
final traces of neth I dﬁr%/%ged under hi gh vacuum The sodi um
nmet hoxi de was suspended I n

. Dissolv
1, 2- Benzi sot hi azol e- vpedic ¢t Falecek Jac‘éﬁ’ X 0-T ermpeﬁiﬁe?f
1, 1- di oxi de (2804, substi(tv.{t‘éa wel-n, rznb%t(mzmﬁea aqa-adoked@gerr] C, and

added the 35 freshl %%e SUEH&I3E9719YET 7

m nutes. Stirred sol

(1]
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EXAMPLE 3

15 -d4 -1)8- i -3-

To 4-hydroxy-1,1-dioxo-1,2-dihydro-
1k‘-benzo[e][1,2]thiazine-3?carboxylic acid methyl
ester (1.48 g, 5.84 mmol) in DMF (10 mL) was added

20 sodium hydride (0.257 g, 60%, 6.4 mmol) and the mixture
stirred for 5 minutes. 3,4-methylenedioxybenzyl
chloride (2.2 g, 50 wt.¥ in dichloromethane, 6.4 mmol)
was added and the mixture stirred at room temperature
for 18 hours. Diluted with ethyl acetate (100 mL),

25 washed with water (2 x 80 mL), brine (80 mL), dried
over magnesium sulfate, removed solvent in vacuo, and
crystallized from ethyl acetate/heptane to give the
title compound (1.63 g, 72%);

Analysis calc’d for C,;gH;cN,0,S,:

30 C, 55.52; H, 3.88; N, 3.60;
Found: C, 55.45; K, 3.72; N; 3.49.
MS (CI) m/e 389.

: EXAMPLE 4
35 - 144 -5- - - - -di -
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-48- . Added 1IN HC1 (430 m) to reaction via addition funnel.

col lected and washed precipitate with water. Dried precipitate at
52[ err] C under. vacuum overni ght to give the title conpound (13.6 g,
68%; 5 . Analysis calc'd for CLOHON1OGS1: C, 47.06; H,
3.55; N, 5.vw@o6en6195 Found: C, 47.11; H 3.67; N 5.16 019935 (Cl)
me 256. Svoboda J, Pal ecek J, Dedek V. The Synt he5| S of’ 89
substituted 2H 1, 2-benzot hi azi nes 1, 1-di oxi des. Col | ect Czech Chem -
Conmun 1986; 51(5): 1133- 1139. EXAMPLE 3

2- Benzo[ 1, 3] di oxol - 5-yl net hyl - 4- hydr oxy- 1.-39di oxo- 15 :

1. 2-di hydro-I[err] 6-benzo[e] [1,2]thiazine-3-carboxylic acid met hyl
ester To d'dmdlcohgrinl(slimxg), 10 D2F3hmoild- in DMF (10 mL)

1[ err] 6-benzo[ e 4 c X id 1neRh e 1.48
g[ r ]84 mm|)[|]n[“%>a|\i'9ﬁ]mea haR- %1 i‘!’s Yéd€ @f og.(J). |Bm“%“ mol) (vg%g%;cg 5006

6.4 nmml) and theb?'ﬁlidclﬂ"émg EFFr‘P%ﬁ‘?jd?g 5"°FF1?I (pinutes. a
3, 4- et hyl enedi oxgdilastzAiydn of 3, 4-mbatbylemeditsGbenzyld chléride in

di chi or omet hane. e dhy V) chloride S0 R P cedafhet 19251 3t U6 o3 iy at T oom

t enperature houyr t t ace ate (100 nL), 25
washed with wat er"?sz ARF tBFl D%"Y"B‘EF rﬁ_‘ﬁirr&a gér houxg.er Th&gnesi um

sul fate, renoved midture was ddtubtedawiith ethyl acesaskl (200 mlilom et hyl
acet at e/ hept ane tg, d 7
Anal ysis calc'd forrgi a&%ﬁigysﬁletggiéﬁg anfbriae aﬁé Qé ‘%I—?hé 88 N,
3. 60; Fouriel (2 188 wb) .| The 70orgapic;phgse was "a%?"( ®ifhn e 389.
EXAMPLE 4 88 _&ﬁmm{d d3fiddosver SMySOERL hhelmixeioe owds 2- di hydr o-
1[err] 6-benzo[ d] | sGillAYred QAE11 crystals were apparent. After

standing for 16 hours the product was collected by

filcration (4.2 g, 49%);

Analysis calc’d for C,;gH,;N;0:S;:

15 C, 56.78; H, 3.49; N, 4.41;
Found: C, 56.26; H, 3.50; N, 4.56.
MS (CI) m/e 317. :

20 2- i -5-ylme -4- - -dioxo-.
-dih ~1A8- iazine-3-ca ic a
methyl ester (Alternative procedure)
To 2-Benzo(1,3]dioxol-s-ylmethyl-l,1-dioxo-
1,2-dihydro-1Aé-benzo[d] isothiazol-3-one (1.115 g,

25 3.517 nmol) in DMSC (6 mL) was added methyl
2-chloroacetate (0.61 mL, 6.96 mmol). The mixture was
heated to 40°C and sodium hydride (0.562 g, 60% in oil,
14 mmol) was added slowly over 1 hour. The mixture was
maintained at 40°C for 3h and then cooled to room

30 temperéture and diluted with 1N HCl1 (100 mL). The
mixture was extracted with ethylacetate (2 x 100 mL)
and the organic phase washed with brine and dried over
MgSoO, . Chramatography, silica gel, eluant CHCl,, and
crystallization from methylene chloride/hexane afforded

35 the required product (0.596 g, 44%);
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- 49- To saccharin_(5.0 g, 0.0273 mol) in DVF (10 nl)

was added NaH (1.15 g, 60%in oil, 0.0288 nol) with ice bath
cooling. After stirring for 10 mnutes. a sol ution of

3, 4- et hyl enedi oxybenzyl chloride in 5 met hyl ene chl ori de, 50% by
wei ght, (10 gwdedéty8 nol ) was added and the m xture Sidrussélohsy 16
hours. The m xture was diluted with ethyl acetate (200 ni)

cont ai ni ng 10% net hyl ene chl ori de and washed with 1N HC (2 x 100
mL). The organi c phase was washed wth 10 brine and dried over MySH.
The m xture was concentrated until crysals were apparent. After
standing for 16 hours the product was collected by filtration (4.2
g, 49%; Anal hoatysts cﬂad-q'@r fors> a1 gy slp94S, 115 C
56.78; H, 3.49; N, 4.41; , B3usd; n, £.885.86:3.180;3.50; N, 4.56.

M5 (Cl) me 317. LE520

2- Benzor[ 1, 3] di oxol - g°§?ﬁét hylc’4 ﬁ?y&%x? 1318%11 oo 3-

1, 2-di hydro-1[ err] 6- M8n1GIk]mfel 3Bt.hi azi ne- 3- car boxyl ic acid met hyl
ester (Al ternatg ve procedure) To :
2-Benzo[ 1, 3] di oxol - 5-yl met hyl - 1, 1- di oxo-

1, 2-di hydro-1[err] 6- benzo[d] [ sothr azoI 3 oﬁ”&lﬁlﬁj g, 25 3.517 mmuol)
in DMSO (6 nl) was agddke { X Op

mmol ). The m xture 6. O C and sodr um hydri de (0.562
g, 60%in oil, Sl 0 The m xjure
was mai nt ai ned at 36[%&‘1\/%%“ anﬂefﬁe‘??‘“d@ols S‘YBE"?‘KOM jpdioxo-
tenperature arkb dil uued Qi hydxid 1X8- beh@o [d] isothiazol -3 -oneni &t 45& g\as

extracted with et hyl aﬁﬁoi)z 2 BME b mh&was ai&héd‘%e%&%%ﬁrﬂb&é@e

washed with brine an over SHA. r omat ogr,a , .St lica gel,
el uant CHO 3, and 188y st 29 |“2‘<‘ﬂ]1)oﬁl;‘/ar BPrPn’E}’ﬁSHr@né%é'l’fﬁﬁ i §8F hexane
af forded 35 t he n.eqminablespr odudtodcpropéng, (8424 mL, 2.67 mmol) was
added and the mixture stirred for 16 hours. Added
15 ethylacetate (100 mL) and water (50 mL). The organic .

layer was washed with brine and then dried over MgSO,.
Concentration in vacuo afforded the reguired product
{0.526 g, 99%). A portion was crystallized from ether/
hexane to afford long colorless needles;
20 Analysis calc’d for C,,H;4N;0,8,:

C, 56.55; H, -6.44; N, 4.71;
Pound: C, 56.72; H, 6.46; N; 4.66.
MS (CI) m/e 298.

25 EXAMPLE 7
-Dioxo-6- -1,2-di -1)\5- -
iazol-3-
A solution of z-tert-butyl-l,1-dioxo-é-propyloxy-
1,2-dihydro-1A€-benzo{d] isothiazol-3-one (0.346 g,

30 . 1.165 mmol) in trifluorocacetic acid (10 mL) was
refluxed for 48 hours. NMR of the reaction mixture
revealed quantitative deprotection. The mixture was
concentrated in vacuo and crystallized from methylene
chloride, methanol and hexane, to afford the required

a5 product (0.130 g, 46%});
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- 50-__ . Analysis calc'd for CIS8HISNIO/IST. C, 55.52;
H, 3.88; N, 3.60; Found: C, 55.62; H 3.85; N, 3.52. VB
(Cl) me 389. 5 EXAMPLE 6
2-tert-Butyl-1.1-di oxo-6-propyl oxy-1, 2-di hydr o- llerr]6

- benzo[ d] i swoi9saa9s - 3- one To a solution of PCT/US96/01093
2-tert-butyl -6-hydroxy-1, 1-di oxo- 10

1, 2-di hydro-1[ err] 6- benzo[ d] i sot hi azol - 3-one (0. 454 g, 1.78 mml) in
DMF (10 nL) was added cesium carbonate (1.16 g, 3.56 nmmol) and the
m xture stirred for 10 m nutes. 1-ieslpDpropane (0.26 nL, 2.67 mmmol)
was added and the m xture stirred for 16 hours. Added 15

et hyl acetat e (100 Analygis eailelrd (Bur M pH,Mi®gSer gani c | ayer was

washed with brine and then driggl mvem MiS@h; N, 5 giConcentration in vacuo
af forded the requige r odugt 0. A portion was
crystallized fromge?’r‘\"'*g‘#3 8 43 h%’;daré' %gf'f 8¢ d I‘/%%g col orl ess needl es; 20

Anal ysi s cal cd f oMSCIOT) omi©42A2. C, 56.55; H, 6.44; N,
4.71; 5 Found: C, 56.72; H, 6.46; N, 4.66. M5 (Cl) me 298.
25 EXAMPLE 1.

1- Di oxo- 6- pr opyl oxy- 1 2- di hydr o- 1[err]6 5‘3[8] :

i sot hi azol - 3- one

2-tert-butyl -1, }"?6 propyl oxy-
1, 2-di hydro-1[err] enzo[d] | so zol -3-one (0.346 g, 30 1.165 nmol)
in trifluoroaceti L{'TE é\/\é&' cBH" 1olsf1efl uxed for 48 hours. NWR of

the reacti oBOm xture o res'em'nedi.qwaml.t Wi ée5Ueprotection. The
m xture was FourfiCeNnt gat g&l 34, MACHO 3gndyncr gséal i zed from nethyl ene
chl ori de, net hanol %Irgeé ne to afford the required 35 pr oduct

(0.130 g, 46%;
Prepared accordlng to Scheme 10 and the method of

Haworth RB, Lapworth A. "Sulphonation of m-cresol and

15 its methyl ether". J Chem Soc 1924-1299.
EXAMPLE 9
- - - - - - - 3 x -
- -y 5‘_ 1 2 - -0
20 Prepared according to Example 3;

Analysis calc’d for C,.H;;N;048;:

C, 55.33; K, 3.77; N, 4.03;
Found: C, 55.31; H, 3.81; N; 3.89.
MS (CI) m/e 347.

25
EXAMPLE 10
5-Methoxy- 3-trioxo-1,3-d4 ro-1)é-be -
hia -2- -ac id o 1 o
Prepared according to Example 1;
30 . Analysis calc’d for C,;,H;,N;0¢S;:
~C, 46.31; H, 3.89; N, 4.91;
Found: C, 45.93; H, 3.90; N; 4.78.

MS (CI) m/e 286.
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-51- Anal ysis calc¢'d for CLOHLI N1O4S1: C,_ 49.78;
H, 4.60; N, 5.81; Found: C, 49.61; H 4.49; N 5.80. VB
(Cl) me 242. 5 EXAMPLE 8

5- Met hoxy- 1, 1- di oxo- 1. 2- dlhydro | [err] 6-benzor[d]isothiazol - 3-one
Anal ysi s cal ¢ wolsaieo8 H/N1OAS1: 10 C, 45.07; H, péroissoibes
6.57; Found: C, 45.23; H 3.31; N 6.52. VB (CI) me 213.
Prepared according to Schenme 10 and the met hod of Hawor t h RB,
Lapworth A. " Sul phonati on of mcresol and 15 its methyl ether”. J Chem
Soc 1924-1299. -52EXAMPLE 9

2- Benzo[ 1. 3] di oxol - 5-yl nmet hyl - 5- met hoxy- 1. 1- di oxo- 1,2 -di hydro-

1[ err] 6-benzo [d] |soth|azol 3-one 20 EXAMPFEéEhred accordlng to
Exanpl e 3; Ana,A =1 3 O -GhaHEZN 5-din y h
55.33; H 3.77; N, 4.0 _ Found: C, 55 31 H, 3 81 N, 3. 89

M5 (Cl) me 347. 25 EXAMPLE 10
(5- Met hoxy- 1, 1, 3-t ri oxo- 1T9- @i syspenaion Qfs meshyd| 8ramino-4,5-dimethoxy-

:E)S(Oth: aZ(i" :230)"@ acelﬂeﬁzéﬁté WEI@O’L esiCQ.rllHﬂnol) in acetienidfdl @ airdi addt o
26,30 H 389 N, 4%5%lSI ° BBLCfy iy Q‘JE‘S%E“ HESBPRTREYE S p3-3%
M5 (Cl) me 286. was sSlowly added a solutlon of sodium nitrite (0.55 g,
' 7.97 mmol) in water (5 mL); the solid went into
solution upon the final addition of the agqueocus sodium
10 nitrite. The solution was stirred for an additional
30 minutes. and then sulphur dioxide was bubbled
through the cold solution for 30 minutes. Cupric
chloride dihydrate (0.471 g, 2.76 mmol) in water (5 mL)
was added and the green mixture allowed to warm to room
15 temperature over 48 hours. Filtration and washing with
water (3 x 100 mL) afforded the required product as a
white solid (0.800 g, 49%).
Analysis calc’d for C,nH,,08,:
C, 52.85; H, 4.88;
20 Found: C, 52.64; H, 4.89.
MS (CI) m/e 454.

EXAMPLE 12
25 dimethyl estexr
Prepared according to the procedure of Example 11
from 6-amino-benzo(l,3]}dioxole-5-carboxylic acid methyl
ester. Crystallized from methylene chloride/hexane;
Analysis calc’d for CygH,4048,:
30 C, 51.18; H, 3.34;
Found: C, 51.04; H, 3.33.
MS (CI) m/e 422.

EXAMPLE 13

35 2-Chl nyl-4,5-dim ci 1

)
=]
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-52- EXANVPLE 11 Benzoic acid, 2.2

-di thiobis [4.5-di net hoxy-. dinmethyl ester To a suspensi on
of methyl 2-am no-4,5-dinmethoxy- 5 benzoate (1.50 g, 7.11 nmol) in
acetic acid (10 nL) and conc. HCO (13 nL) at an internal tenperature
of 1-3[errwboenetos was slowy added a sol ution of sodi Umpgriseisieds® 55 9.
7.97 mmol) in water (5 nlL); the solid went into sol ution upon the
final addition of the agueous sodi um 10 nitrite. The solution was
stirred for an additional . 30 m nutes. and then sul phur di oxi de was
bubbl ed t hrough the cold solution #68-30 m nutes. Cupric

chl oride di hydrate (0.471 g, 2.76 mmﬂ% in water (5 nl) was added
and the green m xtur e TQ RoRBEPERBIRN (AL PeFSRc1Hcid, 2 ApdithicPigver 48
hours. Filtrati on s@imetfbikig, vdinethyl esteat €0.130xg 100, 37 mablor dad t he

requi red product . i Y i 0 9 o ysi s
calc'd for C20H2 :nitra.le M' tﬁf) sacg &é Q'?% &geﬁél&d{éwi% 1ut:l%gg%und:_
C, 52.64; H 4.89(0.095 g, RE94¢ImmoY)e asgY then sulfuryl chloride

EXAMPLE 12 s (ol 0¥sBail7 00i 930 ind )C aldupwtloet afi gel Yowb solhithioabi s- 25

di net hyl t . ' t Ex |
T Y O o o.Sommes pEAsELY ik Mo edihesl BT L Balley = P! ©
ester. Crystalli Reeqipdvage: hyTee daltiure washerirred for 1 hawx @& 8°Gal c' d

for Cl8HI40BS2: 3hd then for 4 hours 3k Wbonltefpéfature. saterdded C
51.04; H, 3.33. VS (C

EXAVPLE 13 35  NaJiGQy SFOSuﬁ%mrﬂ}fe’- }2'%‘ SEVARSRTEERNAD BL1c M8 Ret hy|

10 added. The organic fraction was washed with brine and
dried over MgSO,. Crystallization from ethylacetate/
hexane afforded the required product {0.11% g, 54%);
Analysis calc‘'d for C,gH,,0¢S,Cl,:
C, 40.76; H, 3.76;
15 Found: C, 40.79; H, 3.74.
MS (CI) m/e 294.

EXAMPLE 14
- 1- iox -S5-car
20 methyl estex
Prepared according to the method of Example 13
from 1,3-benzodioxole-5-carboxylic acid, 6,6’-
dithiobis-, 'dimethyl ester.
Analysis calc‘d for CgH,0.S,Cl,:
25 C, 38.79; H, 2.53.
Pound: C, 35.19; H, 2.42.
MS (CI): m/e 287.

EXAMPLE 15
30 4.5-Di h -2-{m carb - -
benzoi i r

To a solution of 2-Chlorosulfonyl-4,5-dimethoxy-
benzoic acid methyl ester (0.100 g, 0.339 mmol) in
methylene chloride (5 mL)} was added triethylamine

3s (0.28 mL, 2.012 mmol) and methyl glycinate.HCl
(0.128 g, 1.02 nmol). The mixture was stirred for
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-53-. To a suspension_of benzoic acid, 2,2' dithiobis

4, 5-di net hoxy-, dinmethyl ester (0.170 g, 0.374 nnDI) in acetonitrile
(4 nmL) at O[err] C was added potassiumnitrate (0.095 g, 0.940 mml)
and then sulfuryl chloride 5 (0.075 ni, 0.934 mmol) dropw se.

yel | ow sol uti owo9ér2619s forned briefly which was repl aced rapi a(m%gp,l?eavy
precipitate. The mixture was stirred for 1 hour at O[err]C hen
for 4 hours at roomtenperature. Saturated NaHCO3 ag. (10 nmL) and
et hyl acetate (50 nL) were 10 added. The organic fraction was washed
with brine and dried over MgSHA. Cryst-gkl-i zati on from et hyl acet at e/
hexane afforded the required product (0.119 g, 54%; Anal ysis calc'd
for CLOHI106S1Cl2: 2 hours and then dilupedowith efhyg; atetate [5Qrmk) and,

é?(AK/I%LEHEM& 74. ‘. :grluﬂ@ (@0 nmﬁf ﬁ@ﬂe org ar]uac fraction was washed w:.tah 20
or osu -benzo i car C_aci

nmet hyl ester Iﬁ’@p ¥GFd %g 40 %B%?ﬁ g? e 13

from 1, 3- benzodi oxol m&mmlmidel Hexan¢' affords thei !:M‘-bbl compoumdt hy|

ester. Anal ysig, @@i dqfsQ-I’ .COH706S1A 1: 25 C, 38.79;
H, 2.53. Found %2 MB (Cl): mle 287.
EXAVPLE 15 30 4. Bpa rﬁ%%f f°fn§!~§%ﬂ§¢3¢%dnyl methyl - sul famoyl -
benzoi c acid net hyI ester C, 44.95;TH, a4 utN 0B .A3;
2- Chl orosul fonyl - 4, 5pgihEl hox;c 44.91; BENZ08%; a¢) &y et hyl ester (0.100 g,
0.339 mmol) in rrﬁ eech orlde(5 rrL3 was added triethylam ne 35
(0.28 nmL, 2.012 mmlﬁ"sa IyC| nat e. HCl (0.128 g, 1.02
mmol ). The m Wure was stlrred for
EXAMPLE 16
- m - - -
- i m
Prepared according to the method of Example 15,
15 from 6-Chlorosulfonyl-benzo[l,3)dioxole-5-carboxylic

acid methyl ester;
Analysis calc’d for C;,H;3N;048,:
C, 43.51; H, 3.96; N, 4.23;
Found: C, 43.41; B, 3.71; N, 3.99.
20 MS (CI) m/e 331.

EXAMPLE 17
- -6,7-di -1.1-dioxo-1,2- -

25 estexr _

To a solution of 4,5-dimethoxy-2- (methoxy-
carbonylmethyl -sulfamoyl) -benzoic acid methyl ester
(0.555 g, 1.60 mmol) in dry DMF (3 mL) was added dry
and freshly prepared sodium methoxide (0.345 g,

30 6.39 mmol). A red colour was generated upon the
addition of the sodium methoxide. The mixture was
stirred for 45 minutes. and then diluted with 1N HCl
(100 mL). The pale yellow solid that precipitated was
collected and washed with water (0.341 g, 68%);
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-54- 2 haurs and then diluted with ethvl acetate (50 nlL) and

IN Hd (50 nL). The organic fraction was washed with brine and dried
over MgSO4. Crystallization from. met hyl ene chl ori de hexane affords
the title compound 5 (0.092 g, 78%; - Analysis calc'd for
C13H17N106 S¥0 9626195 C, 44.95 H 4.93; N 4.03;perusesmredPund:

C, 44.91; H 4.81; N, 4.09. M5 (Cl) me 347. 10

EXAMPLE 16 6- ( Met hoxycar bonyl net hyl - sul f anoyl ) - benzo[ 1. 3] di oxol e-
5-carboxylic acid nmethyl ester Prepared according to the method
of Exanple 15, 15 from 6- Chl orosul fonyB®%benzo [ 1, 3] di oxol e-5-carboxylic
acid nethyl ester; AnaIXS|s cal c' d f or C12H13N108S1

C, 43.51; H, 3. 96“%%?9482531° for KomafldaM10-8¢: 43.41; H, 3.71; N, 3.99. 20
M5 (Cl) mle 331. C, 45.71; H, 4.16; N, 4.BEXAVPLE 17

4- Hydr oxy- 6. 7- d| (y- 1. dpexps 1. | I Qf 1[ err] 6-benzo[ e]

[ 1. 2] t hi azi ne- 3- car 0X I |ca:élclf‘g ﬁ"e’t h%/‘l d&'qud: %'es“t'gp' To a

sol ution of 4, 5- /e Bhet hoxy- :

carbonylnetbyl-sulfannyl) benzoic acid nmethyl ester (0.555 g, 1.60
nmmol) in dry DM (3 nL) was added dry E g freshly prepared sodi um
met hoxi de (0.345 g, 30 6. 39 nnDI xﬁypeg colour _\Was oqperated upon the
addition of the StHINRRICH P ba Ax0rded-dioxa-SAlthdd=f or 45

m nutes. and t hengH s 3

solid that precip] at d was ) collected "and mashed‘MAth wat er (0.341
g, 68%; 6/ 26195
PCT/ US96/ 02093 Prepared according to Example 17 from

6- (methoxycarbonylmethyl-sulfamoyl) -benzo(1,3]dioxole-
5-carboxylic acid methyl ester;
Analysis calc’d for C,,HgN,0,8,:
C, 44.15; H, 3.03; N, 4.68;
15 Found: C, 44.14; H, 2.87; N, 4.24.
MS (CI) m/e 2985.

20

~car lic id

Prepared according to the method of Example 3 from
4 -hydroxy-6,7-dimethoxy-1,1-dioxo-1,2-dihydro-
1\8-benzole] [1,2] thiazine-3-carboxylic acid methyl
25 ester; '
Analysis calc’d for CygHgN;048;:
C, 53.45; H, 4.26; N, 3.,12;

Found: C, 53.27; H, 4.23; N, 3.01.
MS (CI) m/e 449.

30
EXAMPLE 20
-Be 1 -5-vim 1-8- X - -dioxo-
hthal -7-carb 1 i l e
35 Prepared according to the method of Example 3 from

8-hydroxy-5,5-dioxo-5,6-dihydro-1, 3-dioxa-5A5-thia-



- 55- Anal ysis calc'd for CL2H13N1O7S1: ' C, 45.71; H

4.16; N, 4.44; Faund: C, 45.67; H 4.14; N, 4.40. , M (C)
me 316. 5 EXAMPLE 18

8- Hydr oxy- 5, 5- di oxo- 5. 6-di hydro-1. 3-di oxa-5[err] 6-thi a-

6- aza- cycl opent a[ b] napht hal ene- 7- car boxylic acid net hyl eater 10
Prepared accor wow2smsExanpl e 17 from PCT/US96/01093

6- ( met hoxycar bonyl net hyl - sul f anoyl ) - benzol[ 1, 3] di oxol e- g?car oxylic
acid nethyl ester; Anal ysis calc'd for CL1HIN1O7S1:

C, 44.15; H 3.03; N, 4.68; 15 Found: C, 44.14; H, 2.87; N, 4.24.
Ms (Cl) mle 299. -56 EXAMPLE 19

2- Benzo[ | . 3] di oxol - | met h 7-di.met hgxy- 20 .

L oxo- 1 9 af hyar 6 2Br PYel eraet B5apap Tab A starboxy1 i achy, gepya
aC|d met hyl ester ester; Prepar ed accordlng to the nethod of Exanple 3
from 4- hydr oxyn@a ¢yedsneaiexy - éog Rgg-dlhydro-

1l err] 6-benzo[e] [1, 23thiazine;3 r XY, %rl h ester;

Anal ysis calc'd for c20H19N1ce%1 £5168) A (5 3 “neé ¥§g 45: H, 4.26; N,
3.12; F&nd: Fou@d:53.2¢, $R.9M32H, N.&L;0N, 3.17. M (C) me 449.

30 , MS (CT) m/e 438 XAVPLE 20
6- Benzo[ | . 3] di oxol - 5-yl| met hyl - 8- hydr oxy- 5. 5- di oxo-

5. 6-di hydro-1. 3-di oxa-5[err] 6-thia-6-aza-cycl opent a[ b] -
napht hal ene- 7- carboxylic acid nmethyl ester EXRAMPLE 21 Prepared according

to the method of ExamRi@n3offh98) dioxol-5-vimethyl -4 -hyvdroxy-6-methoxy-
8- hydr oxy- 5, 5- di oxo- 57-dI nydr 0- 1, 3- dI 0Xa- }N”.J Al a- D
96/ 26195 10 1.1-dioxo-1.2-dihvdro-1A®-bengofel,Ehs2 baliagine-

3-carboxylic acid methyl ester
Prepared according to the method of Example 3 from
4-hydroxy-6-methoxy-1,1-dioxo-1,2-dihydro-
1A\6-benzole] [1,2]) thiazine-3-carboxylic acid methyl
15 ester;

Analysis calc’'d for C,gH;qN;0.S,:

C, 54.41; H, 4.09; N, 3.34;
Found: C, 54.22; H, 4.15; N, 3.26.
MS (CI) m/e 419.

20
EXAMPLE 22
- n - - - -l - -
_ £ -1.2- -1\S-benz -
[1.2)thiazine-3-cazl 1 id methv]
25 A solution of benzol[l,3)dioxol-5-ylmethyl-

4-hydroxy-1,1-dioxo-1,2-dihydro-1\8-benzo(e] -
[1,2]thiazine-3-carboxylic acid methyl ester (0.40 g,
1.03 mmol) and pyridine (0.42 mL, S5.14 mmol) in
methylene chloride (5 mL) at 0°C and under N, was
30 treated with trifluoromethanesulfonic anhydride
{(0.21 mL, 1.23 mmol) and the reaction mixture stirred
at 0°C for 2 hours. The solution was diluted with
ethyl acetate, washed with 1IN HCl (2x), brine, dried
over magnesium sulfate, and the solvent evaporated.
35 Drying under high vacuum overnight afforded the crude
triflate. This was passed through a pad of silica gel



- 56- 6- aza- cycl opent a[ b] napht hal ene- 7-car boxyl i c acid net hyl

ester, .~ . _Analysis calc'd for CLOHISNIQOST: C, 52.66;
H 3.49; N, 3.23; 5 Found: C, 52.93; H 3.81; N, 3.17. VB
(Cl) me 433. EXAMPLE 21

2- Benzo[ 1, 3] di oxol - 5-yl net hyl - 4- hydr oxy- 6- net hoxy- 10

1, 1- di oxo- Iwésaré1ydr o- 1[ err] 6- benzo[e] [1.2]thiazine- PCT/Uso610eP XYl 1 C
acid nethyl ester Prepared according to the nmethod of Exanple 3
from 4- hydr oxy- 6- met hoxy- 1, 1- di oxo-1, 2- di hydr o-

1l err] 6- benzo[ e][1, 2] thi azi ne-3-carboxylic acid nethyl 15 ester;

Anal ysis calc'd for CI9H17N1CBSL: -57- C, 54.41; H 4.09; N,
3'034’ Foundlutedcwn?}f' hze%canquﬁgém‘l_z Qgetate 1:1; evap'c\a/ga\(.gn)x anxjxf 419.
2- benzo[ 1. 3] di oxoRBrging mendest -High diacuamiaffordédche title compound;

met hanesul f onyl oxx},al g s dbdnehp fgxe@rlﬁlmgo&e} [ 1, 2] t hi azi ne-
3- carboxylic acid nethyl est er_ 25 1 ut9| on of

benzo[ 1, 3] di oxol - 5-yl net hy| €. 43.77; H, 2.71; N, 2.63;
4- hydr oxy- 1,51- di ofouhd?2- di gdrag Jsr H,62084208e]2:59.

[1, 2] thiazine-3-c | 4 j«d nethyl ester (0.40 g, 1.03 mmol ) and
pyridine (0.42 m_ﬁégé?)( %f#f’n nmet hyl ene chloride (5 nL) at
Jerr]C and under N2 was 30 treated with trifluoronethanesul fonic
anhydri de (0.21 nm, 1.23 mmvol ) RXAMPLE: 23caction m xture stirred

at Oferr]C for 2 RAWES .;,,!m t| %1033 dil yiede it -dioxo- €t NY!
acetate, washed w N~ HC ) g, arreq \éer Agnesi um

sul fate, ard® the dsiidefesatbibing Hioxronenvl) - 153 oAy ARQrdA APERZS kM

over ni ght affordedit,Ré¢thiagline-3-carkcxyilagee. Thi s was passed t hrough a
pad of silica gel 2-Ben¥I D Z A5k - 5-ylmethyl -1, 1-dioxo-

PCT/ US96/ 01093
4- (trifluoromethanesul fonyloxy)-1,2-dihydro-

1AS-benzole] [1,2]thiazine-3-carboxylic acid methyl

15 ester was taken up in toluene/ DMF (10 mL/2 mL] and
treated with (3.4,S-trimethoxy)phenylboronié acid
(0.35 g, 1.65 mmol}, potassium carbonate (0.23 g,

1.67 mmol), and P@°(PPh,), (0.19 g, 0.16 mmol). The
reaction mixture was heated to reflux for 2 hours,

20 cooled to room temperature, diluted with ethyl acetate,
washed with sat. ag. NaHCO,, brine, dried over
magnesium sulfate, and the solvent evaporated. The
residue was purified by silica gel chromatography
eluting with hexane/ ethyl acetate 1:1. The resulting

25 oil was treated with diethyl ether, the precipitated
solid collected, and dried to give the product as an
off-white solid;

Analysis calc’d for Cp,HygN;0484:
C, 59.42; H, 4.41; N, 2.67;

30 . Found: C, 59.04; H, 4.42; N, 2.48.
MS (CI) m/e 539, mp 182-183°C.



-57- eluted with hexane/ ethyl acetate 1:1; evaporation and

dryi ng under high vacuumafforded the title conpound; Anal ysi s
calc'd for Cl9H14NO9S2F3: C, 43.77; H 2.71; N, 2.69; 5
Found: C, 44.15; H 2.84; N, 2.59. M5(Cl) nle 521

EXAMPLE 23 Met hyl 2-benzo[ 1. 3] di oxol -5-yl net hyl - 1. 1-di oxo- 10 4-
(3,4,5-trinmet hevomwnsms! ) - 1, 2-di hydro- 1[ err] 6- benzo[ e] -

[ 1. 2] t hi azi ne- 3- car boxyl ate PCT/US96/01093

2- Benzo[ 1, 3] di oxol -5-yl net hyl - 1, 1- di oxo-

4-(trifluoromet hanesul f onyl oxy) -1, 2-di hydr o- 1l err] 6-benzo[e]"

[1, 2] thiazi ne-3-carboxylic acid nethyl 15 -88ter was taken up in

t ol uene/ DMF (10 nlL/2 nlL) and treated with

(3, 4,5- trlnethoxy)phenylboronlc aC|d Ex@yPés 34 1.65 mmol ), potassi um
carbonate (0.23 g, 2o G D bk A Rh3iéx60. 19 g, 0.16

mml ). The
cool ed to roomtenper#
sat. agq. NaHCCB, bri

sol vent evaporaged. The p soluﬁ;%hdue maénwrzfnéﬁo% suhwﬁogel

2 hours, 20
washed with

chr omat ogr aphy eIut| mnth xane/ ceta The, resul ting
25 oi | was treated Y }e9h§r F# 355&F%§P§the y) - solid
coll ected, and dried 192gﬂihydﬁoelb aHenzoBs]Eﬁmzlthiazinéfamnarhoxxiaug

Anal ysi s calc'd for C¥8FE§ %5 mmol) 1n THF/methdﬁol?%aﬁgr H, 4 41, N,
2.67; 30 Found: N g ( r‘de 539,
np 182-183[err]C. (10 mbL %/32&£©5wa§ ti:'eat:e with 1it:h1um roxide

PCT/ US96/ 0109310 (0.33 g, 7.78 mmol) and the reacti®® mixture stirred at

room temperature overnight. - The solution was diluted
with ethyl acetate, washed with 1N RCl, brine, dried
over magnesium sulfate, and the solvent evaporated.
The foam was crystallized from methylene
1s chloride/isopropyl ether;
' MS (CI) m/e 525.

EXAMPLE 25
-B -5-y1-2- - - -1.2- -
20 1Aé-be {1, -3-car 1 id
Prepared according to the method of Example 23,
from 2-methyl-1,1-dioxo-4- (trifluoromethane-
sulfonyloxy) -1,2-dihydro-1A8-benzole) {1,2) thiazine-
3-carboxylic acid methyl ester, and saponification
25 according to the method of Example 24;
Analysis calc’d for C;,H;3NOgS:
C, 56.82; H, 3.65; N, 3.90;
Found: C, 56.68; H, 3.69; N, 3.79.
MS (CI) m/e 359, mp 204.0-205.0°C.

- 30
EXAMPLE 26
4-Ben ox0l-5-yl-2-benzo[l ioxpl-5- ] -
- -1,2-dihydro-1AS-benz -
35 Prepared according to the method of Example 23,

from 2-benzo(l,3]dioxol-5-ylmethyl-1,1-dioxo-



EXAMPLE 24 2-Benzo [1, 3] dioxol-5-ylnethyl-1, 1-di oxo- 4-
(3, &5=trinethoxyphenyl) -1 2-dihydro- dlerr]6-bepnzo[e] [1. 2]

t hi azi ne-3-carboxylic acid 5 A sol ution of methyl

2- benzo[ 1, 3] di oxol - 5-yl net hyl - 1, 1- di oxo-4- (3, 4, 5-tri met hoxyphenyl) -
1, 2-di hydro- 1[err]6-benzo[e] [1, 2]thiazine-3-carboxyl ate (0.28 g,
0. 05 mmo| ) wp9anésset hanol / wat er (10 m/3 nlL/3 nlL) pEgudsspipbd W th
| it hi um hydroxi de 10 (0.33 g, 7.78 nmmol) and the reaction m xture
stirred at . room tenperature overnight. The solution was diluted
with ethyl acetate, washed with 1IN HC, brine, dried over nmagnesi um
sul fate, and the sol vent evaporated. '5ﬂ%e foamwas crystallized from

nmet hyl ene 15 chlorl /|sopr (CI n e 525. '
EXAMPLE 25 24 BEH 'ﬁéwetﬁ??ﬁwmm 4 -dg ’%Y"&S?o | . 2-di hydr o-
20 1[err] 6- bemlﬁ{bgm{cSLEeZ]lﬂ-hlzazhmazsneas boashaxyldd dcid methyl

Prepared accordi nggt@ Jﬁﬁﬁﬂﬁicﬁ%@gﬁlﬁcggrdln% to ﬂH@pmethod of
2-met hyl -1, 1- di oxQ- 4- EL% uor omret hane- onyl oxy)

-1, 2-di hydr o- 1[er e] [1,2] thiazine- 3-carboxylic acid

nethyl esters, andMsapon) fmbatdzen 2Mp 229-28008Cding to the nethod of Exanple
24; Anal ysis calc'd for C1L7H1L3NGGS: C, 56.82; H
3.65; N, 3.90; Found: C, 56.68; 3. 69 N, 3.79. M5(Cl)

nle 359, np 204.0-205.0[err]C. 30 BxnvbLE EXAVPLE 26

4- Benzo[ 1. 3] di oxo-Bexke P2 y ] - i 2-ai

1, 1-di oxo-1. 2-di h %8 Opd . o f e

* _} L 2 . -

acid 35 Prepar ead ' 11

from 2-benZd 1, 3]d|oxo?r§P§¢?ﬁH4ﬁﬂqﬁﬂiPSdFexéhe method °‘s:"'

PCT/ US96/ 01093  from 2-benzyl-1,1-dioxo-4- (trifluoro- 59-
methanesulfonyloxy) -1,2-dihydro-1AS-benzole] [1,2] -

thiazine-3-carboxylic acid methyl ester, and

saponification according to the method of Example 24;

15 MS (CI) m/e 435.
EXAMPLE 28
1,2-dihydro-1A6-b el[1.21th ne-3-car i id
20 Prepared according to the method of Example 23,

from 2- (4-methoxy-benzyl)-1,1-dioxo-4- (trifluoro-

methanesulfonyloxy)-1,2-dihydto-1k‘-benzo[e][1,2]-

thiazine-3-carboxylic acid methyl ester, and

saponification according to the method of Example 24;
25 MS (CI) m/e 465, mp 200-201°C.

EXAMPLE 29

30
Prepared according tc the method of Example 23,
from 1,1-dioxo-4- (trifluocro-methanesul fonyloxy) -
2-{3,4,5-trimethoxy-benzyl) -1, 2-dihydro-
1A8-benzo(e] (1,2) thiazine-3-carboxylic acid'methyl
as ester, and saponification according to the method of
Example 24;



4-(trifluoro-nethanesul f onyl oxy) -1, 2-di hydr o-

1[err] 6-benzo[e] [ 1, 2] t hi azine-3-carboxylic acid nethyl ester, and
saponi fication according to the nethod of Exanple 24; 5 Ms (Cl)
me 479, np 229-230C. EXAMPLE 27

4- Benzo[ 1. 3] di oxol - 5-yl - 2- benzyl - 1. 1- di oxo- 1. 2- di hydr o-

1[ err] 6- benzo[ WP 9526193 t hi azi ne- 3- car boxylic acid 10 PEFBsRthos
according to the nethod of Exanple 23, from

2- benzyl - 1, 1- di oxo-4-(trifluoro-
nethanesulfonyloxy) 1, 2-di hydro-1[err] 6 - benzgée] [1,2]-

t hi azi ne- 3-carboxylic acid nethyl ester and saponi fication
according to the nehhgdygis & &b c MS (Cl) me 435.

EXAMPLE 28 4- Benzo[l 3 dIOXO| 5- f ﬁa nethox benzyl) 1, 1- di oxo-
1, 2-di hydro-1[err] 6- benzo [ €] {1 ﬁqﬂ JCQ%bEX? rc acid 20

Prepar ed accordi ng Founfle rretmpcse).fZ.Exairplqe:%m N, 2.40;fHgn 4.42.

2- (4- met hoxy- benzyl $ dT ( féf{D@Qzlz 0°C met hanesul f onyl oxy) -1
2- di hydr o- 1[e@{](5 bgﬁig ?f2§é% tﬁﬁ hi azi ne- 3-carboxylic acid nethyl

ester, and saponlfication accordlng to the nethod of Exanple 24; 25
VB (CI) m e 465, np 200- 201[err]C EXAMPLE 30 EXANMPLE
29 4-Benzo[ | 43hdihe | : ' V -
benzyl)-1. 2-di hydr o=

acid Pr efreneed

from1l, 1-di oxo-4-(t

(35,5111 etjipey: boNe braindid d¥iiring co v BBEGa0GE7EL

[ 1, 2] t hi azi ne- 3- carboxyllc cid r, and sapon| |cat|on
according to the mef®eR & ¢ 'eth°x¥5%%HHQ¥'z!Fth°xY

PCT/ US96/ 01093 1,1-dioxo- 4-(trifluoro-methaneaul£6ﬁyloxy) 1,2 dlhydro-
1A\f-benzo(e] (1,2]thiazine-3-carboxylic acid methyl
ester, and saponification according to the method of

15 Example 24;
Analysis calc’d for C,¢H,;NO,.S:
C, 57.88; H, 3.92; N, 2.60;
Found: C, 57.62; H, 3.90; N, 2.54.
MS (CI) m/e M-C10H1104 = 345, mp 182.0-192.0°C.

20
EXAMPLE 31
- - - - - -1\6- 1 -
25 Prepared according to the method of Example 23,

from 2- (6-chloro-benzo[l,3]dioxol-S-ylmethyl) -

1,1-dioxo-4-(trifluoro-methanesulfonyloxy)-1,2-dihydro-

1Xé-benzole] [1,2)thiazine-3-carboxylic acid methyl

ester, and saponification according to the method of
30 Example 24;

MS (CI) m/e 513,

35 - -1,31-dioxo-1,2- -1)\8- -



Anal ysis calc'd for C26H23NMOS: C, 59.42; H 4.41; N

2. 6Z; Found: _C 56.23; H_4.38. N _2.40. H20 4.42. M5(Cl)
me 525, np 211.0-212.0[err]C. 5 EXAMPLE 30
4- Benzor [ 1. 3] di oxol -5-yl -2- 2-car boxynet hoxy- 4- met hoxy-

benzyl ) -1, 1- di oxo- 1. 2-di hydro-1[ err] 6- benzo[ e] - [1, 2]

t hi azi ne- 3-wapdRsssl i c acid 10 Prepar ed accor di ng Fornusbeoiosst hod of
Exanpl e 23, from 2- (2- et hoxycar bonyl - met hoxy- 4- met hoxy- benzyl ) -

1, 1-di oxo-4-(trifluoro-nethanesul f onyl oxy) -1, 2-di hydr o-

1l err] 6-benzo[e][ 1, 2]thiazi ne-3-carboxylic acid methyl ester, and
saponi fication according to the nethod of -€%- Exanple 24;

Anal ysis calc'd for C26H21 92; N,

2 60 Found: _Fepazsdgaccording so ghe;maghod of Exiggia Fiyi o

M Cl OB1104 - 345,fxum 12937Gméeﬁoﬂf:-bé}tzo[1 3]dioxol-5-ylmethyl) -

EXAMPLE 31 ‘i 'Eﬁla%[-ﬁ - e 3 neSug# Po PJ2- Ehyaexo! -
5-ylnethyl)-1.1- £E¥dro enzo e

t hi azi ne- 3- carbo ,geagp&e 2)thia @p&PEH He MHHE et hod of
Exampl e 23,8 estfexgmadd( Sapbhi)fbedrdrum [a.’b,c@]rdnngoteSt;lyé maegtthdd of
1,1-dioxo-4-(trif eﬂg hanesulfonyloxy) 1, 2-di hydr o-

1l err] 6-benzo[ e] Zi ne- 3- carboxyllc aci d net hyl ester, and
saponi fication a “38 BR2. R ntRL 8236 - Exanmpl e 24; MG (C)
me 513. EXAMPLE 32 4- Benzo

[ 1, 3] di oxol -5-yl -2- (7-methoxy-benzo[1
-1, 1-di oxo: 1, 2-di hydro- 1] err

{ @ X 5-yl et hyl)
?k“g g §§ ‘ th|a2|ne 3- car boxylic

aci d 10 WO SrRengadd X e iimethoxy-phen
PCT/ US96/ 01093 -ai - - 18- 2 iaz -
3-carboxvlic acid

Prepared according to the method of Example 23,
from 2- (benzo[1,3]dioxol-5-ylmethyl)-1,1-dioxo-

15 4- (trifluoro-methanesulfonyloxy) -1,2-dihydro-
1A\S-benzo[e] {1,2]thiazine-3-carboxylic acid methyl
ester with 3,4-dimethoxyphenyl boronic acid, and
saponification according to the method of Example 24;
MS (CI) m/e 495, mp 267-268°C.

20
EXAMPLE 34
- -10S- ine-3- lic
Prepared according to the method of Example 24,
25 from 2- (2-chloro-benzyl)-1,1-dioxo-4-{trifluoro-

methanesulfonyloxy) -1,2-dihydro-1Aé-benzole} [1,2] -
thiazine-3-carboxylic acid methyl ester, and
saponification according to the method of Example 24;
Analysis calc’d for C,;H,.N;0.8,Cl,:

30 C, 58.79; H, 3.43; N, 2.84;
Found: C, 58.53; H, 3.61; N, 2.84.
MS (CI) m/e 470.



Prepared according to the nethod of Exanplé 23, from
2- (7- met hoxy-benzo[ 1, 3] di_oxol - 5-yl net hyl ) -
1, 1- di oxo- 4- (trifl uor o- met hanesul f onyl oxy) - 1, 2- di hydr o-

1[err] 6-benzo[e] [1,2]thiazine-3-carboxylic acid nethyl 5 ester, and
saponi fication according to the nethod of Exampl e 24; M5 (Cl)
me 509, np 18WOob826i9s EXAMPL Epegusddtiniees
2-Benzo[ | . 3] di oxol - 5-yl nmet hyl - 4- ( 3, 4- di met hoxy- phenyl ) -

1, 1-di oxo- 1. 2-di hydro-1[ err] 6- benzo[e] [1, 2]thiazine- 3-carboxylic
acid Prepared according to the nethod of Exanple 23,

from 2- (benzo[ 1, 3] di oxol - 5-yl met hyl') - 1, 1- di oxt#2-15
4-(trifluoro-nmethanesul fonyl oxy) -1, 2-di hy 1[ err] 6-benzo[ e]

[ 1, 2] t hi azi ne- 3- carboxyllc aC|d nethyl défh“%&ﬁe55 mﬁth

3, 4- di met hoxyphenyl dnBenz« DX D adlddoxedar ding to
the nmet hod of Exanpl €.¢4meth 34 1(cfdo)- 1 148 : B heatdieft] C. 20
EXAMPLE 34 4-B '
1. 2-di hydro-1[err] 6- t@ E

Prepared accor& ng to theTmmmﬁlwiqa(&preBEnzOQ’é.BldiWnﬁ yl-

2-(2-chl oro-benzyl) - 3. ﬁeﬁh€¥9 ﬂTéidﬁJﬂJﬂa meth ,1-dioxo-1,2-dihydro-

Uhi ozt no- 3. cal boxyl | EAScPBRR I Fietiasing” Mﬁw&r&&&nwsaé?o%s g

according to the netboGGOmmEkbnbmemﬁmwlene chlgnifigsis mid oag added

g23;136’g%05310 16130Nbenzene 91.11!Eona§|\1<fé<3 69110'@ 298@5 miho13-,84; O 96/ 2658;”‘1:
EXAMPLE 35 N- hirdBerhiptide d(mxm - Y. 68- mmokb[dnd] di oxol

S-ylmethl -1, 1-di 0x0- ;fethY dhfadpfriditid’qd286€5) . The mixture was

stirred for 3 days and then diluted with ethylacetate
(50 mL} and water (20 mL). The organic phase was

15 washed with brine, dried over MgSO, and evaporated in
vacuo. Silica gel chromatography, eluant methylene
chloride/ ethylacétate afforded the title compound
(0.15 g, 46%).
MS (CI) m/e 618.

20

Prepared according to the method of Example 23,
25 from 2- (benzo[l,3}dioxol-5-ylmethyl)-1,1-dioxo-
4- (trifluoro-methanesulfonyloxy) -1, 2-dihydro-
1AS-benzole) [1,2) thiazine-3-carboxylic acid methyl
ester with 3-methoxyphenyl boronic acid, and
saponification according to the method of Example 24;

30 Analysis calc’d for C,H,N,0,8,5:
C, 61.93; H, 4.11; N, 3.01;
Found: C, 61.50; H, 4.40; N, 2.90.

MS {CI) m/e 465.



[ 1. 2] t hi agzi ne- 3-car bonyl ) - benzenesul f onam de 5 To a sol ution of

4- Benzo[ 1, 3]dioxal -5-yl -

2- benzo[ 1, 3] di oxol - 5- ylnethyl 1, 1- di oxo- 1, 2-di hydr o-

1[err] 6-benzo[e] [1,2]thiazine-3-carboxylic acid (0.25 g, 0.56 mmmol)
in methylene chloride (5 nL.) was added benzene sul fonam de (0.10 g,
0. 65 mmol ) , WO®6/26195 1- ( 3- di met hyl am nopr opyl ) - 3- et hyl car bodpé&russRmnioss
hydrochl oride (0.12 g, 0.65 nmol) and di met hyl am nopyri di ne (0. 05
g). The m xture was stirred for 3 days and then diluted with

et hyl acet ate (50 m.) and water (20 nL). The organi c phase was 15
washed with brine, dried over MgSO™4 and evHﬁ%Tated I n vacuo. Silica
gel chromat ography, eluant nethyl ene qpl i de/ ethyl acetate afforded
the title conpound (0 15 g, GQQEXAMPL (CI) m e 618 20

EXAMPLE 36 BRRzo h1 NG| 2-ena doxaie| | mé
1.2-di hydro-1[err]g

2- (benzo[ 1, 3] di ox OtesSsstiiypiiagsy : '
4- (tr|fIuordsnethanesuPtep@tenqgech:aidghydrbhe method of Example 23,
1[ err] 6- benzo[ €] [ k 2kt BiBgh 33%%9&' scgmé?ffléﬂ -dimethoxgster with

3- met hoxyphenyl boronlc acl d, cati_on accor to the
met hod of Exanpl e 124:-dagxo-4 '9&Eﬂ§%EQ§°CQFE negpl fonyhexyisis 2 -ainyaro-
C, 61.93; H 4.11aXR%-b&unzd[e) [1,2)thEarhde-3- carbddyli® adiddmdthyN, 2. 90.
M5 (Cl) nmfe 465.

PCT/ US96/ 01093 ester, anavgéﬁgﬂ¥%k%§tlon according Q%xipe method of
EXAMVPLE 37 10 Exapeheof4i 3] di oxol - 5-yl - 2- benzo[ 1, 3] di oxol - 5-yI net hyl -
6, 7- di met hoxy- 1. 1-ahadyeis. éalie'fy diox T,gH NyORg8IZ:0][ €] -

[1. 2]t hiazi ne- 3-carboxylic @C|5d7 8‘% H. 3.82:PREPar&s. according to the
met hod of Exanple 23, fr e bt ’

2-benzo[ |, 3] di oxoFORP et HG4 %775%;. Het BoR$s N. 2.51.

1, 1- di oxo-4-(trif Msor(GIvemfersssul f onyl oxy) -1, 2-di hydr o-

15
EXAMPLE 38
- - -ai - -dj =S -
thiazine-3-carboxylic acid
20 Prepared according to the method of Example 23,

from 2-benzoll,3)dioxol-5-ylmethyl-6-methoxy-1,1-dioxo-
4- (trifluoro-methanesulfonyloxy) -1,2-dihydro-
1Aé-benzole] [1,2] thiazine-3-carboxylic acid methyl
ester, and saponification according to the method of
25 Example 24;

Analysis calc’d for CygH;gN;0g8;:

C, 58.%4; H, 3.76; N, 2.75;
Found: C, 58.63; H, 3.86; N, 2.64.
MS (CI) m/e 509. '

30 i
EXAMPLE 39
- z joxol-S5-yl-6- z i -5- thyl -
1 hal -7-
35 Prepared according to the method of Example 23,

from 6-benzoll,3}dioxol-5-ylmethyl-5,5-dioxo-



1[err] 6-benzo[e] [1, 2]thiazine-3-carboxylic acid nethyl ester, and

saponi fication according.to the nethad of 10 Exanpl e 24;

Anal ysis calc'd for C26H21N1OL0OSI: C, 57.88; H 3.92; N
2. 60; Found: C, 57.64; H, 3.94; N, 2.51. M5 (Cl) mle 539.
15 EXAMPLE 38

4- Benzor [ 1. 3] dwo@slzéBsy| - 2- benzo[ 1. 3] di oxol - 5-yl net hyl - PCT/US96/01093

6- met hoxy- 1. 1-di oxo- 1. 2-di hydro-1[ err] 6- benzo[e] [1.2]- t hi azi ne- 3
-carboxylic acid 20 Prepared according to the nethod of Exanple
23, from 2-benzo[ 1, 3] di oxol - 5-yl net hyl - 6- met hoxy- 1, 1- di oxo-

4- (trifluoro- nethanesulfonyloxy) -1,2- di hydré4- 1[err]6 benzo[e]

[ 1, 2] t hi azi ne- 3- car box yllc ster, nlf

according to the net% thFf 3°r° m?£$éﬁﬁ%?%ﬁPn§i° Y- SAH P§§§§ -
C25H19N1 (OS] 5Af-thia-6-aza Sirdpentaibl@apNthalese-7- carbo:ﬁd.l.mxi

C5863H386N 6 (&3Ad 508 ca39 ding to t
EXANPLE 39 gﬁé’oﬁi‘:yl.%‘% F, (dnd digorik CEEIPY; aSSPreing ko the
5. 5- di ox0- 5. 6- dlhydraﬁ$ 9dPHx €19%%*t hi a- 6- aza-

cycl opent a[ b] napht halamadygisacadeydi toncCL4HIGN; 0,48, Prepared accordi ng

to the nethod of Exanple 23,

6- benzo[ 1, 3] di oxol - | met hy I-g 5241 0 ié nﬁ 3-27; NWB 8&/26195

PCT/ US96/ 01093 ound: C, 56. 95, H, 3.52; N,

8- (trifluoro-nmethanews fieayl myg) 523 6- di hydr o- 1, 3-di oxa-

5[err] 6-thia-6-aza-cycl opent a[ b] napht hal ene- 7- car boxylic aci d net hyl
ester, and saponification according to the nmet hod of Exanple 24; 5
Anal ysis cal c'¥for CZSHl?NlOlOSl EXAMPLE 40C 57 36; H, 3 27; N,
2.68; Found: : L1953 g , - 4 : 8

To 2-Benzo{l,3]dioxol-5-ylmethyl-4-hydroxy-

15 1,1-dioxo-1,2-dihydro-1Aé-benzo[e]} [1,2]thiazine-
3-carboxylic acid methyl ester in dichloromethane
(6 mL) and pyridine (0.65 mL, 7.75 mmol) was added
trifluoromethanesulfonic anhydride (0.32 mkL,

1.71 mmol). This mixture was stirred at room

20 temperature for 30 minutes. Diluted with ethyl acetate
(100 mL), washed with 1N HC1 (2 x 50 mL), brine
(50 mL), dried with magnesium sulfate and then
evaporated in vacuo to afford the crude
2-benzofl,3)dioxol-5-ylmethyl-6,7-dimethoxy-1,1-dioxo-

25 4- {trifluoro-methanesulfonyloxy) -1,2-dihydro-
1AS-benzole] [1,2] thiazine-3-carboxylic acid methyl
ester. A solution of this ester, in DMF (3 mL), was
added to sodium 1,3-benzodioxole-5-thioclate (0.31 g,
2.0 mmol) {prepared by dissolving 1,3-benzodioxole-

30 . S-thiol (0.31 g, 2.0 mmol} in DMF (3 mL} and stirring
with sodium hydride (0.081 g, 2.0 mmol) for 5 minutes)
in DMF (3 mL). After stirring at room temperature for
16 hours the mixture was diluted with ethyl acetate
(100 mL), washed with 1N NaOH (2 x 50 mL), brine

35 (50 mL), dried with magnesium sulfate, and evaporated
in vacuo. Silica gel column chromatography eluting



10 EXAMPLE 40

2-Benzo[ 1. 3] di axol - 5=yl net hyl - 4- (henzol[ 1. 31 dioxol - 5-vl sul fanyl) .
-1. 1-di oxo- 1. 2-di hydro-1[ err] 6- benzo[ €] - [ 1. 2] t hi azi ne- 3-carboxylic
acid nmethyl ester To 2-Benzo[ 1, 3] di oxol - 5-yl net hyl - 4- hydr oxy-

15 1, 1-di oxo- 1, 2-di hydro-1[ err] 6-benzo[e] [1, 2]thiazine-

3-car boxyl WMo s2s¥5net hyl ester in dichloronethane POTBY6mIeYI

pyridine (0.65 nL, 7.75 mol) was added trifluoronethanesul fonic
anhydride (0.32 ni, 1.71 nmol ). This mxture was stirred at room 20
tenperature for 30 mnutes. Diluted wth ethyl acetate (100 m.),
washed with 1IN HO (2 x 50 nmL), brine -65- (50 nmL), dried with magnesium

| f at dth te t f d, t
2-benzo[ 1. 3] di oxBLEE. 3PS HRYL dicF Atk 130 BexhRe bt Fifadd Tl HiRae
4-(trifluoro-net campound oag | xgdan  (B-.64hgdr 39%) ; 1[ err] 6- benzo[ e]

[1, 2]th|a2|ne3mb9§yg|§af@4@f&tl%hn N,0.S.ester. A solution of this
ester, in DWF (3 nL); 'R

Bt
1, 3- benzodi oxol e- 5-t hi ol at‘é (%7'31f %4' g Og]nﬂ)i) {prepared by
di ssol vi ng 51, 3- b&ovud: oxol @, 55).93. HS-BhBBI. ¥9.315y, 2.0 mol) in DWF (3
m.) and stlrrlngMS c1) Myéhsspdi um hydride (0.081 g, 2.0 nmol) for 5

m nut es} (3-nm). After stirring at roomtenperature for

16 hours the mxture was diluted with ethyl acetate (100 nL), washed
with 1IN NaOH (2 x 50 nL), brine 35 EXBWPLE )41 dried with magnesium

sul fate, and evagangbade d1datb1V-3NA gudichhG ey 08l miGl Ny pRE ography
el uting D 96 A '
PCT/USQG/GPOQB Hﬁ 0-1)\°-benzole ' - FoARMUSLE L2y 25%
ethyl acetate in hexakReepafed deccarding ttloethe methmbrqﬁ)mnmeamoam (0.64
g, 79%; 423y 3L Riy42b dzfns& 2RLN nydro- G,
57.14; H, 3.64; N.g2.067," Ry 4 e, 1030 1, 2, adhyaro

MB (C) me 525. 1A° benzc?e] (1, 21¥niazine-5- carboxémqégg’ ) % 1.

ester and saponified according to the method of
15 Example 42;
Analysis calc’d for C;,H,3;N;0.S,:
C, 52.17; H, 3.35; N, 3.58;
Found: C, 51.94; H, 3.34; N, 3.60.
MS (CI) m/e 391.

20
EXAMPLE 42
- -1,1-dioxo-1,.2-dihydro-1\6- -
{3.2)1thiazine-3-carboxylic acid
25 To 2-benzo[l,3)dioxol-5-ylmethyl-

4- {benzo[1,3]dioxcl-5-ylsulfanyl)-1,1-dioxo-
1,2~dihydro-1k‘-benzo[e][1.2]thiazine-3-carboxylic acid
methyl ester (0.467 g, 0.89 mmol) in THF:methanol:water
(5 mL:2 mL:2 mL) was added LiOH (0.46 g, 19 mmol).

30 Stirred at room temperature for 5 hours, diluted with
water (80 mL) and 50% HCl (10 mL) then extracted with
chloroform (3 x 80 mL). Dried with magnesium sulfate
and removed solvent to afford the title compound as a
foam (0.4 g, 88%);



4- (benzo[ 1. 3] di oxol - 5-yl sul fanyl ) -2-net hyl - 1. 1- di oxo- 10
1.2-di hydro-1[err] 6-benzo[e][ 1. 2]thiazi ne-3-carhoxylic acid

Prepared according to the nethod of Exanple 40, from

4- hydr oxy- 2- met hyl - 1, 1- di oxo- 1, 2- di hydr o- :

1l err] 6-benzo[e][ 1, 2]thiazi ne-3-carboxylic acid methyl ester and
saponi fi ed accwodsne9so t he net hod of 15 Exanpl e 42; PCT/AOSRI0YooE S
calc'd for Cl7HL3N1O6S2: C, 52.17; H, 3.35; N, 3.58;
Found: C, 51.94; H, 3.34; N, 3.60. M5 (Cl) me 391. 20
EXAMPLE 42 2- Benzo[ | . 3] di oxol - 5-yl net hyl - 4- (benzo[ | . 3] di oxol -

5-yl sul fanyl)-1. 1-di oxo- 1. 2-di hydro 1[err] 6-be®éo[e] -

[ 1. 2]t hi azi ne- 3- carb ic,acid
2- benzol 1, 3] di oxol - B taréa for Cuﬂl-}gogsz
4- (benzo[ 1 3] di oxol - 5 yl sul f ang} )5€,35diox3-.35; N, 2.74;

1,2-di hydro 1[err]6- mq[ e] [&, 24d mgazll.pe?,?,-‘lgarhoxylsg; acid met hyl
ester (0.467 g, 0.89 mm n, THE: rret anol : wat er (5 m:2 nm:2 )
was added Li OH (0.46M { )n%?) Stirred at roomtenperature for 5
hours, dilutedSuth wat er (80 nm) and 50% HCA (10 nL) then extracted
wth chloroform (3 x 80 nL). Dried ﬂggﬁasmmsulfate and
renoved solvent to afford th nd foam(O 4 g, 88%;
WD 96/ 26195 ‘ S :

- 66- Anal ysi 9.2ald : ib6a
'('|le’ ?r;15e glllz 4, EQ"éBgred a&oﬁﬁn@g’toHt %A@g Eé\g' gt Eiﬁtamplf 40.
(benzo[ 1. 3] di oBébl - 5- JiTOm RaReRFYD-4ehwdnony -1.di-gigxo-1,2-dihydro-

1. 2-di hvdr o- 1] er r] 6- aexfzbpakoleé] P (dlitidiandne-GachphykyXicaaicid methyl

Prepared according tgq fé&%oxoh? ga§$%ﬁ:;?é@|£cc%(}diﬁg to tié WBthod of

2- benzyl - 4- hydr oxy- 1,

1[ err]-6- benzo[ e] [ 1, 2|84 @Len423- car boxyl ic acid methyl
Analysis calc’d for C,3H;,N;0.8,:
15 C, 59.09; H, 3.67; N, 3.00;

Found: C, 58.74; H, 3.91; N, 2.68.
MS (CI) m/e 467.

EXAMPLE 44

20 - _ : -B. 1 -Ye (de - -

Prepared according to the method of Example 40,
from 4-hydroxy-2- (4-methoxy-benzyl)-1,1-dioxo-

25 1,2-dihydro-1A8-benzole] [1,2] thiazine-3-carboxylic acid
methyl ester and saponified according to the method of
Example 42;

Analysis calc’d for Cy H,gN,0,8,5:
C, 57.94; H, 3.85; N, 2.82;
30 Found:’ C, 57.897; H, 4.12; N, 2.59.
MS (CI) m/e 498.. '

EXAMPLE 45
nzoll ~5- 1 =2- -tri -
35 =1,1-4dj -1.2-dj =1)6- -



ester and saponified according to the nethod of Exanpl e 42;

Analysis calc'd for C23HI7N 06S2: 15 C. 59.09; H 3.67; N

3. 00; Found: C, 58.74; H 3.91; N, 2.68. M5 (Cl) me 467.
EXAMPLE 44 20 4- (benzor[ 1. 3] di oxol - 5-yl sul fanyl ) - 2- (4- met hoxy- benzyl ) -
1. 1-di oxo- 1. 2-di hydro-1[err] 6-benzo[e] [1.2]thiazine- 3-carboxylic
acid w0 9612619%r epared according to the nethod of Exanpgfyddenies

from 4- hydr oxy- 2- (4- met hoxy- benzyl ) -1, 1-di oxo- 25

1, 2-di hydro-1[err] 6-benzo[e] [ 1, 2] t hi azi ne- 3-car boxylic acid met hyl
ester and saponified according to. the nethod of Exanpl e 42; :
Anal ysis calc'd for C24H19N1O7S2: -67- C, 57. 94 H '3.85; N,
2.82; 30 Found: C, 57.97; H 4.12; N, 2.59. Cl) me 498.
EXAVPLE 45 4- Pseaétﬁfd asacmréx-as- SOyFbalm%WWQ of @5amp et APpet hoxy-

35  benzyl)- 1. Frdmoxonarox-ny,d-aibker 2] §3 heygalwimelthodl~benzyl) -
;2%?6&82;gigggbOX&qudiﬁ§gro~1A‘-benzxﬁé??i?fféﬁﬁazine:g7garboxylic acid

Prepared accordi n@etdylhester and srpprifhpd according tof the, method of
4- hydroxy-1,5- di 06capl 2, 42 -trlnethoxy benzyl) -

cstar Qﬁﬁriaéf)ﬁfﬂ S{?&%[a%h%]q? N 5 Ceamle a2

Anal ysis calc'd for C26H23NQC98201 H, 4.16; N, 2.533 56.01; H, 4.16; N
2. 51: Foun¢°undici 55,' %.ﬁ:; ﬁ,411.4M$ ﬁ; %.‘36. WS (CI ) me 557.

10 MS (CI) m/e 557.
10
EXAMPLE 46
[ - - - - x - - -
6_ - - 'c
15 Prepared according to the method of Example 40,

from 2-(6-chloro-benzo(l,3]dioxol-5-ylmethyl}) -
4-hydroxy-1,1-dioxo-1,2-dihydro-1AS-benzo(e] [1,2] -
thiazine-3-carboxylic acid methyl ester and saponified
according to the method of Example 42;

20 Analyszs calc’'d for Co H,gN;,048,C1,:

C, 52.80; H, 2.95; N, 2.57;

Found:- C, 52.91; H, 2.87; N; 2.42.
MS (CI) m/e 544, mp 203-204°C.

25 . EXAMPLE 47
4- Z -5~ ~2-{7- -
-5 - b - - o -
5. -3- i
Prepared according to the method of Example 40,
30 from 2- (7-methoxy-benzo(l,3]dioxol-5-ylmethyl) -

4-hydroxy-1,1-dioxo-1,2-dihydro-1Aé-benzofe} [1,2] -
thiazine-3-carboxylic acid methyl ester and saponified
according to the method of Example 42;
MS (CI) m/e 541.

35



EXAMPLE 46 4 - (Benzor[1l.3]dioxol-5-ylsulfanyl) -2- (6-chloro-
benzof 1. 3] di oxol -5-yl nethyl) -1.1-di oxo-1.2-di hydro-

1l err] 6-benzo[e] [1.2]thiazine-3-carboxylic acid 15 Pr epar ed
according to the nmethod of Exanple 40, from

2- (6-chl oro-benzo[ 1, 3] di oxol - 5-yl met hyl ) -

4- hydr oxy- 1, 1- WO9626195 2- di hydr o- 1[ err] 6- benzo[e] [1, 2] - PCT/US96/01093

t hi azi ne-3-carboxylic acid nmethyl ester and saponified according to
t he net hod of Exanple 42; 20 Anal ysis calc'd for C24H16N1O8S2C 1:

C, 52.80; H 2.95; N, 2.57, Found C, 52.91; H 2.87; N 2.42.

M5 (Cl) me 544, np 203-204[err]C. -68- EXAMPLE

47 4- benzo[ 1. 3] di oxol - 5- ylsulfanyéiaﬁﬁ§é g@thoxy-
benzo[ 1. 3] di oxol - 5- ylnethyl) 1. 1-dioxo-1 1[err]6 benzo[ e]
[ 1. 2] t hi azi ne- 3- car BaRBg , ) - g cdimet h

met hod of Exanpl e 4@
2- (7- met hoxy- benzo[
4- hydroxy- 1, 1- di 0x0=1 A A ‘

t hi azi ne- 3- caeroxyI I C acPdepetérylawmhrg\ctasmnmbthdd of Bxamplerali,ng to

t he net hod of Exa 2, | 1 26195
PCT/ US96/ 01093 "Plegofi?a - hydroxy M2 ('4- d¥nfetibky- ﬁénggl) -1,1- Y38

EXAVPLE 48 2 1g2n S PYAse i ienzafieldin 2) thipgine 13 1Ranhexylic acid
phenyl sul fanyl) -1. ihetthgXoedtér didndraapireirfiled lacecoeféhg-to the method of
[1. 2] thiazine- 3- car&g&*&ig 1d 5 Prepared according to the nethod
of Exanpl e 40, rox 3,4- dlnethoxy benzyl)-1, 1- di oxo-

1, 2- di hydr o- fﬁbrr]GABQHZBFQ]CT 2582 8%1CaS6xyi i ¢ acid net hyl
ester and saponlfled accordlng.tssiguxrnﬂflxhxﬁ N, 2.65;Exanple 42; 10

Anal ysis calc'd for g2pd2IN1QBS%7 02, u, 4.10; N; 2Cs5926.92; H 4.01; N,
2 65 4 ’ »
MS (CI) m/e 527.

15 EXAMPLE 49
-B 3 -5- -4-{3- -

Prepared according to the method of Example 40,

20 from 2-Benzo[l,3)dioxol-5-ylmethyl-4-hydroxy-1,1-dioxo-
1,2-dihydro-1A®-benzole) [1,2)thiazine-3-carboxylic acid
methyl ester and saponified according to the method of
Example 42;

Analysis calc’qd for Cg H,gN,0,8,:

25 C, 57.93; H, 3.85; N, 2.82;
Found: C, 57.73; H, 4.02; N; 2.63.
MS (CI) m/e 497.

30

Prepared according to the method of Example 40,
from 2-Benzo[l,3]dioxol-5-ylmethyl -4-hydroxy-
35 6,7-dimethoxy-1,1-dioxo-1,2-dihydro-
1AS-benzofe] [1,2)thiazine-3-carboxylic acid methyl



Found: C, 57.02;, H 4.10;, N, 2.59. M5 (Cl) me 527. 15

EXAMPLE 49 2-Benzo[ 1, 3] di oxol - 5-vl net hyl - 4- (3- net hoxy-
phenyl sul fanyl) -1.1-di oxo-1.2-di hydro-1[err] 6-benzo[e] -

[ 1. 2] t hi azi ne- 3-carboxylic acid - Prepared according to the

nmet hod of Exanple 40, 20 from

2- Benzo[ 1, yosenemds 5- yl net hyl - 4- hydr oxy- 1|, 1- di oxo- PCT/US96/01093

1, 2-di hydro-1[err] 6-benzo[e] [1, 2]thiazine-3-carboxylic acid met hyl
ester and saponified according to the nethod of Exanpl e 42;

Anal ysis calc'd for C24H19N1O7S2: 25 C, 57.93; H 3.85, N
2.82; Found: C, 57.73; H 4.02; “&®-2.63. Ms (Cl) nmfe 497.
EXAMPLE 50 30 -Benzol |, 3] di.@xol.- 5- vyl mef hyl - 4- (benzo] 1. 3] di oxol -

5-yl sul fanyl) - 6.%2‘&%&%"#3?8@9%9%&?%}& (ém meg{“"31‘][’& r]6- benzol e]
[ 1. 2] t hi azi ne- 3- cExampds i42jaci d Prepared according to the

met hod of Exanpl eadihysis cald’id0Fos- éﬁ%ﬁhioa?bbqizoxm - 5-yl met hyl - 4- hydr oxy-

35 | 6, 7- di net hoxy-1, 1-di pxQ-,1,.2-d . 1X6- benzol e]
[1,2]thiazine-3-carboxy|ic‘gc%&'ﬁéfhbr P Ny 208566/ 26195

PCT/ US96/ 01893  Pound: C, 54.96; H, 4.08; N, 2.09.-69- ester and
saponi fi ed accor du€i9(¢H e Mpfhod of Exanpl e 42; Anal ysi s
calc'd for C27H23N1OLOS2: C, 54.64; H 3.70; N, 2.45; 5
Found: C, 54.96; H 4.08; N, 2.009. M5 (Cl) me 571
EXAMPLE 51 2- Benzo[ 1. 3] di oxol - 5-BXAaMPLEYyB14- ( benzor [ 1. 3] di oxol -

- i -5 -4- i -

10 - -6- -1.1- -1.2-dj -
6

- - -

Prepared according to the method of Example 40,
from 2-benzo(1,3)dioxol-5-ylmethyl-4-hydroxy-6-methoxy-
1,1-dioxo-1,2-dihydro-1A8-benzo{e] [1,2]thiazine-

1s 3-carboxylic acid methyl ester and saponified according
to the method of Example 42; '
MS (CI) m/e 541.

20

Prepared according to the method of Example 40,
from 6-benzo[l,3[dioxocl-5-ylmethyl-8-hydroxy-5,5-dioxo-
25 5,6-dihydro-1,3-dioxa-5)\6-thia-6-aza-
cyclopenta [b) naphthalene-7-carboxylic acid methyl ester
‘and saponified according to the method of Example 42.
MS (CI) m/e 555.

30 EXAMPLE 53
- - - - - - - n -
-di - - -1)\6- -
3- I 13 id
Prepared according to the method of Example 40,
35 from 2-(2-chloro-benzyl)-1,1-dioxo-4- (trifluoro-

methanesulfon?loxy)-1,2-dihydro-1k‘-benzo[e][1,2]-



10 5-yl sul fanyl ) - 6- met hoxy- 1. 1- di oxo- 1. 2- di hydr o-

1[err] 6-benzo[e] [1, 2] thiazine-3-carboxylic acid_ Pr epar ed
according to the nethod of Exanple 40, from

2- benzo[ 1, 3] di oxol - 5-yl nmet hyl - 4- hydr oxy- 6- net hoxy-

1, 1-di oxo-1, 2-di hydro-1[err] 6-benzo[e] [1, 2]thiazine- 15 3-carboxylic
acid met hyl eswews/zsass saponified accordi ng to the net hgergdoshrpadtp! €
42, M5 (Cl) me 541. EXAMPLE 52 20
6- Benzor [ 1. 3] di oxol - 5-yl met hyl - 8- (benzo[ 1. 3] di oxol - 5-yl sul fanyl)
-5. 5-di oxo- 5. 6-di hydro-1. 3-di oxa-5[err] 6-thi a- 6- aza-cycl opent a

[ b] napht hal ene-7-carboxylic acid -Fmepared according to the

nmet hod of Exanple 40, from

6- benzo[ 1, 3] di oxol - Shimzéneyp-garbaxykic RE.dimerbyl ester, and

5, 6Id|hy?r?b% 3- ﬂ{g I Eﬁhﬁtlbhaaﬁcéidtn to the meghod of Exampﬁf 42;

cycl opent a[ b] nap ene ster an

saponi fied accordlnngHyPﬁg %§? é g?r ézc MS (CI) nmfe 555.
30 CexARP0E; I8, 21: Ng-2.79;

(18§né_0[1-3] dizcséolh gﬁd@df:anyl bfsd?thﬁ)@;ﬂ@ﬁ@y! 2-.46. ; ol

. 1- di oxo- i hydr, rr]6- o[ e : i azi ne- -carboxylic
acid é% gpai’@&r gﬁﬁlg to the method of Exanple 40, 35

from 2-(2-chl oro- benzyl)-l,1-dioxo-4-(trif|uoro- met hanesul f onyl oxy)

-1,2-di hydro-1[err]6 -benzo[e] [1,2] - BXAMPLE V¥3 96/ 26195
PCT/ US96/ 01093

t hi azi ne- 3- car boxyl i %,é%ﬁ%§QﬁgﬂﬁyﬂlS§g%9l_éﬂ*&EE&h!ll—éag%$ﬁ§${iﬂ%¥ﬂigiﬁl:
accordi ng to 10e netdxylawfin h3 AG-benzdblel 1,21 -
C23H16N106S2d 1: jazine-3- 21d, 3. 21 N, 2.79; 5 Found:

G 54.82; H 3.85 N dition of meta- nioro %%%benzoic acid (1.1
equiv) to a solution of 2-({2-benzo(l,3]dioxol-
5-ylmethyl) -4- (benzo(1,3]dioxol-5-ylsufanyl)-1,1-dioxo-

15 1,2-dihydro-1Af-benzofe] {1,2]thiazine-3-carboxylic acid
methyl ester in methylene chloride and stirring for
10 minutes affords, upon workup, 2-(2-benzo[l,31dioxol-
5-ylmethyl) -4- (benzo[1l,3)dioxol-5-ylsufinyl) -1, 1-dioxo-
1,2-dihydro-1Aé-benzole) [1,2)thiazine-3-carboxylic acid
20 methyl ester, which was saponified according to the
procedure of Example 42;
Analysis calc’d for C, H,,N;048,:
C, 54.64; H, 3.25; N, 2.66;
Found: .C, 54.75; H, 3.38; N, 2.61.
25 MS (CI) m/e 527.

30 To a solution of 3,4-methylenedioxyaniline (9.5 g,
36.5 mmol) and pyridine (3.53 mL, 43.6 mmol) in
chloroform’ (20 mL) at 0°C was added 90% methyl
2- (chlorosulfonyl)benzoate (9.5 g, 36.5 mmol) in
6 portions over 45 minutes. Stirred at room

35 temperature for 3 days. Diluted with ethyl acetate and
washed with 1N HCl. After drying over MgSO, the crude



EXAMPLE 54 2- (2-Benzo [1.3]dioxol-5-ylnmethyl) -4- (benzo
[1.3]dioxol- 10 5- vlsufinyl) -1, 1-dioxQ-1.2-dihydro- 1[err]6-benzofe]

[1.2]- t hi azi ne- 3-carboxylic acid Addi ti on of

met a- chl oro perbenzoic acid (1.1 equiv) to a solution of
2-(2-benzo[ 1, 3] di oxol - - 5-yl nmethyl) -4-

(benzo[ |, 3] wooesmd19H- yl suf anyl ) -1, 1-di oxo- 15 PCT/US96/01093

1, 2- dlhydro 1l err] 6-benzo[e] [1,2]thiazine-3-carboxylic acid met hyl
ester in methylene chloride and stirring for 10 m nutes affords,
upon wor kup, 2-(2-benzo[ 1, 3]di oxol - 5-yl nmethyl) -4-

(benzo[ 1, 3] di oxol -5-ylsufinyl)-1,1- d|0x0'71’

1, 2-di hydro-1[err enzo 1,2 -3- car,boxyl i met hyl
ester, which was é‘é’pﬂ%ﬂ'\af'&%]e %Eﬁrhi Wlenegp#gegdﬂgé ¥4 Exanpl e
42; Analystseatﬂd:withopyﬁidtﬂéhmEGEan. 7.64 mmol) and DMAP 54. 64; H,

' ﬁfgSSZ;I 2. 66, (0.93 fpundigy m91)54n351ed'éed3 t@re@luﬁ fdr 28 nourdB (C)

o9
2-Benzo[ | . 3] di oxoFe%- 5&39F¥P“dFB%S“§32“§Hfﬁﬂﬂﬂ?rated in YRERP|#3Penzo- [d]
[i sot hi azol §3- onetfﬁturated witholN HOL ut iThe colidiwast bplbeetedxyani|ine

9.5 g, I 6
E:hl orgf orni (20 Esﬁwoiietrh?] t%gl a g%f%ﬁ%a%%%d cHE tcid

2- (chl orosul fonyl § ie (9.5 g, 36.5 Mmol) in 6 portions over 45
mnutes. Stirred AtaXymin alc’'d forpe{MNi@;S:0or 3 days. Diluted with ethyl
acetate and washed w tlhellls HGy. Afdealr »fr Wi over - MgSO4 t he crude
WO 96/ 26195 €1 8stheld; A9 ) M'%SCT/ Us96/ 01093

- 71- 10 gy| pRoWRt de fas 584361 e i¥BixN-eded%% 100 nL) and

treated with pyriMsnéec)0.ng/e 3103.7. 64 nmol ) and DVAP (0.93 g, 7.64
nmml ) and heated to reflux for 18 hours. The reaction m xture was
evaporated in vacuo and 5 triturated with 1IN HCO. The solid was

col | ect ed, washed with water, affPMPLEd560 afford the title
conpound; i i '

15

To a solution of 2-benzo(l,3]dioxol-5-yl-
1,1-dioxo-1,2-dihydro-1Aé-benzo[d] [isothiazol-3-one
(2 g, 6.5 mmol) in DMSO (11 ml) was added methyl
20 2-chloroacetate (1.16 mL, 13.2 mmol) and the mixture
heated to 40°C. To this was added 60% NaH (1.05 g,
26.4 mmol) in portions over 1 hour. The reaction was
maintained at 40°C for a further 3 hours, acidified
with 1IN HCl, extracted into ethylacetate, washed with
25 brine and dried over MgS804. Chromatography afforded
the required product; -
Analysis calc’d for C;,H;;3N,0,S:
C, 54.40; H, 3.49; N, 3.73;
Found: C, 54.11; H, 3.66; N, 3.60.
30 MS ({CI) m/e 375.



AnaIyS| C14HON1OBS: C, 55.44; H 2.99; N,
4.62; 1 L'![m ﬂﬁm ﬂ,uum 55.43; H,_ 3.08; N 4.70. M5 (Cl) me 303.
EXAMPLE or[ 1. 3]d|oxol 5-yl - 4- hydr oxy- 1, 1- di oxo- 1. 2-di - 15
hydro-1[err] 6- benzo[e] [ 1. 2] t hi azi ne- 3-carboxylic aC|d To a
solution of 2-benzo[1, 3]dioxol -5-yl -

1, 1-di oxo-1, 2-viopgae10s L[ err] 6- benzo[ d] [ i sot hi azol - 3-one PCtéssbnidhs ©°
mol) in DMSO (11 nl) was added net hyl 20 2-chl oroacetate (1.16 ni,
13.2 mml) and the m xture heated to 40[err]C. To this was added
60% NaH (1. 05 g, 26.-4 mmol) in portions over 1 hour. The reaction
was mai ntai ned at 40[err]C for a furtk&®-3 hours, acidified

with 1IN HO, extracted into ethylacetate, washed with 25 bri ne and
dried over MySO4. Chronat ogr aphy af f orded CLAIMS the required product;
Anal ysis calc'd for CL7H1L3N1O/S: C, 54.40; H, 3.49; N,
3.73; Found: C and’ of - £6rmiYa 3: 60. 30 Ms (Cl) mle 375.
WO 96/ 26195 1. Cn ebmpdund of Bommita 500 20 o (6

-72- CLQI M5 1. A compound of
formul a [err] 3

w

10

or a pharmaceutically acceptable acid addition or
base salt thereof wherein:

RC
R, is H, (Cﬂz)n——@ , alkyl of from 1 to
15 '

7 carbons, or (CH,)},-cycloalkyl of from 3 to
8 carboﬁs;
R, and R, are each 1 to 5 substituents and Ry, is
1 to 4 substituents independently selected from:
20 : hydrogen,
alkyl of from 1 to 7 carbons,
alkenyl of from 2 to 7 carbons,
alkynyl of from 2 to 7 carbons,
cycloalkyl of from 3 to 8 carbons,
25 phenyl,
C(0) -phenyl,
methylenedioxy,
ethylenedioxy,
OR,
30 NRR, ,
SR, ,
NO,,
N,
~ COR,



—_—

bawlli"’"#"&'uﬂﬂﬂiﬁg'iﬁcem | Cal ! é?afgepl—lt aPli?; 1aCI d additi On;a?rk\/l of from1
or

(CH2)[err]- cycloalkyl of from3 to 8
car bons; R[err] and R[err] are each 1 to 5 substituents and Rb
S 1 to 4 substituents independently selected from 20
hydr ogen, W0 96/26195 al kyl of from1l to 7 carbons, PpcT/MUS96/01093
al kenyl of from2 to 7 carbons, aIkynyI of from2 to 7
car bons, cycl oal kyl of from3 to 8 carbons, 25
phenyl , C(O) - phenyl , nethylenedioxy,
et hyl enedi oxy, OR 30 -73- NRR[err],

SR1, NC2, : Nerr], COR,
WD 96/ 26285 1, | PCT/ US96/ 01093
-73- 35 CBx, Br, F,
I, CO2RE,40 CONRRL,
I,
COZR,
40 CONRR, ,
SO,NRR, ,
SO,R,
CN,
CF,,
45 CF,CF;,
CHO,
OCOR,
B(OH) ,,
50 S (CH,} ,COR,
O(CH,) ,COR,
O (CHy) oOR,
NH (CH;) ,OR, and

55 wherein R and R, are each independently selected

from
hydrogen,
alkyl of from 1 to 6 carbon atoms,
alkenyl of from 2 to 7 carbon atoms,

60 alkynyl of from 2 to 7 carbon atoms,
cycloalkyl of from 3 to 8 carbon atoms,
phenyl or benzyl whergin the phenyl or benzyl
ring is substituted by 1 or more H, methoxy,
and methylenedioxy substituents;

65 Rq is H, CO,R, CO,R, PO,H, B(OH),, CONRR,, SO,NRR,,
" B
—~N N~ N

C (0) NHSO,R, , )"L‘u or D
N eonm” N

n is an integer of from 0 to 2;
70 p is an integer of from 1 to 4;



S@ NRR1, CN, CF3,

CHO, _ OCOR,
B<oH>z I IIIIIIIIITﬂﬂﬂTIII N (Cre) pOPR, 50 S (Cr) pacBR,
Q( CH2) pOR, NH( CH2) pOR, and
S(CHZ)pOR 55 wherein R and Rlerr] are each independently selected
from wo 9626195 hydr ogen, al kyl of fr gpriusbéorfes
carbon atons, al kenyl of from2 to 7 carbon atons, 60
al kynyl of from2 to 7 carbon atons, cycl oal kyl of from3
to 8 carbon atons, phenyl or benzyl wherein the phenyl or
benzyl ring is substitutedMy 1 or nore H, methoxy,
and mnet hyl enedi oxy substituents; 65 Rd is H CORR, CXBR, PMH,
B(OH)2, CONRRL, SCPNRRL:-- indicateg @ pjingle or double benfs amdi nteger of
fromO to 2; 70 xpslecmzr)nl,noegpg ®r fg@n.l to 4; WO
96/ 26195 BCT/ Us96/ 01 093
-74- i ndi cates a single or double bond; and X
is (CH2)n, O NR 8r S(®) ¢empqund according to mmrﬁomereéaor ding to Claim
1 wherein R,
R, is (CHz)n—@ » alkyl of from 1 to
5 carbons, or (CH,),-
5 cycloalkyl of from 5 to

7 carbons;
R, and R, are each 1 to 5 substituents and Ry, is
1 to ¢ substituents selected from:
hydrogen, _
10 alkyl of from 1 to 3 carbons,
methylenedioxy,
ethylenedioxy,
OH,
methoxy,
15 propyloxy,
benzyloxy,
Cl, Br, F, 1
O(CH,) ,-cycloalkyl of from 3 to 8 carbon
atoms,
20 O (CH;) ,CO,K,
Rd is CO,H,
n is an integer of from 0 to 1,
P is an integer of from 1 to 4,
--- 1indicates a double bond, and

25 X is (CH,),, NH, 8, SO, or S0,.
3. A compound according to Claim 1 wherein
. R_
R, is (CHz);—-<<::E§; . alkyl of from 1 to
5 carbons, or (CH;),-
S cycloalkyl of from 5 to

7 carbons;



Rlerr] is [err] , alkyl of from1l to

¢ om = NN IN) MRYIARRA NI T earbo

Rlerr] and Rerf] &re' each 1 to 5 substituents and RbIS 1to 4
substituents selected from hydr ogen, 10

al kyl of fxwg9ehsig® 3 car bons, met hyl enedip@¥X596/01093

et hyl enedi oxy, OH, : nmet hoxy, 15

propyl oxy, benzyl oxy, a, Br, F, |

Q(CH2) -cycloalkyl of from3 to 8 carbon atons, 20

Q[ CH2) pCO2H, Rd i s CO2H, -75- nis an integer of fromoO
to 1, pis an integer of from1l to 4,

i ndi cates a doubl e bRgdandaRd @Be each indegendepCiP)h tdH, S, SO or S2.
3. A conpound accogdifsriuehtbMd186€EE from, hydrogen, meB@o ,Lerr]

, alkyl qf from1l to carbons, or
(CH2) [ er(rjl] 5 OH, and Cl; cycl oal kyl of fromb5 to
7 carbons; RY i36/i2depéndently 1 to 5 substituents selected

E[Cl:/r E]Sggﬁ]gl%?grr] ar crom cHaEe enénmethoxy, propyloxy,” 68; ands(l:Jlbst i tuents
sel ected from hydroge'n #‘hd&{ﬁf a%go ikdepwdwlﬁr‘h?a £0 Rb is
i ndependently 1 to 52sméshylienedioxygcbrcethilenedioxy subst:ituent:s,
15 R4 is CO,H,
n is 0 or 1,
--- indicates a double bond, and
X is (CH,), or S.

4, A compound according to Claim 1 and selected from
4-Benzo(i,3)dioxol-5-yl-2-methyl-1,1-dioxo-
1,2-dihydro-1Af-benzo(e] [1,2]thiazine-3-carboxylic
aciq, :

5 4-Benzo(1l,3]dioxol-5-yl-2-benzo(1,3]dioxol-
S-ylmethyl-1,1-dioxo-1,2-dihydro-
1A6-benzole] [1,2) thiazine-3-carboxylic acid,

4-Benzo[1,3)dioxol-5-yl-2-benzyl-1,1-dioxo-
1,2-dihydro-1Aé-benzole] [1,2] thiazine-3-carboxylic
10 acid,
4-Benzo(l,3]dioxol-5-yl-2- (4-methoxy-benzyl) -
1,1-dioxo-1,2-dihydro-1AS-benzofe] (1,2] thiazine-
3-carboxylic acid,
4-Benzo[1l,3]dioxol-5-yl-1,1-dioxo-
15 2-(3,4,5-trimethoxy-benzyl)-1,2-dihydro-
1A\6-benzo(e] [1,2] thiazine-3-carboxylic acid,
4-Benzo[1,3]dioxol-s-yl-z-(2-carboxymethoxy-
4-methoxy-benzyl)-1,1-dioxo-1,2-dihydro-
iA8-benzole] {1,2]thiazine-3-carboxylic acid,
20 4-Benzo(l,3]dioxol-5-yl-2-{6-chloro-
| benzo[1,3]dioxol-5-ylmethyl)-1,1-dioxo-
1,2-dihydro-1A®-benzole] [1,2) thiazine-3-carboxylic
acid, :



from hydrogen, nethoxy, propyloxy, OH and d; Ra, Rb, Rc may

al sa.i nde | R .2 nethyl_enedi oxy or ethyl enedi oxy
substitueﬁ ﬂmnll ml Im)Rd is CO2H, nis 0 or 1,
--- indicatest atdo#bl & bond, and Xis (CH)[err] or S

4. A conpound according to daim1l and selected from

4- Benzol[ 1, 3] di woebkméiey | - 2- net hyl - 1, 1- di oxo- 1,2-ﬂbﬂ§

1[err] 6-benzo[e] [1,2]thiazine-3-carboxylic aci d, Hahioss
4- Benzol 1, 3] di oxol - 5-yl - 2-benzo[ 1, 3] di oxol -

5-yl met hyl - 1, 1- di oxo- 1, 2- di hydr o- 1l err] 6-benzo[ e]

[1, 2] t hi azi ne- 3-car boxylic acid, -76-

4- Benzol[ 1, 3] di oxol - 5-yl - 2-benzyl -1, 1- di oxo-

1, 2-di hydr o- 1] err] 6- benzo[ e] 4 fBen3e i idiexPlcH-ydx @l il 2 -methoxy - aci d,

i'FGSZO[l,?]%BSXﬁ|85'YHF%nﬁéé ifﬁ&bﬁgﬁﬂéﬁqyﬂe;hyl)-1.1-dioxo-

, | - di oxo- 1, 2- di hydr o- 1[err ,6: benzo , iazine: . ,

3- car boxyl i ¢ acidY | 1'%'hlhygéé'{k43%%ﬁ§%F§}§TBEEQb?g%ﬂiﬂgﬁfaﬁqﬂ*i}&g 15
2- (3,4, 5-trinmet hoxy-benagi§, 1, 2- di hydr o- 1[ err] 6- benzo[ €]

[ 1, 2]t hi azi ne- 3- carboxylic aQLﬂenzo[l,3]dioxol-5-ylmethyl-
4- Benzo[ 1, 3] di oxol -5-yl -2

- (2-car boxynet hQxy- .
4-nethoxy-benzy|)-1,1-dﬁd%é!ffgiﬂﬁégéﬁXiéhéﬁyl)'1'1'di°Ffé+r?GgiR¥E§ﬂ¥ﬂ
[1, 2] t hi azi n#0 3- car boxy LA -henz (€10{1,2) thiazine-3-carboxylic acid,
4-Benzo[ 1, 3] di oxol - 5-yl - 2- (62C86R%811,3) dioxol-5-ylmethyl-1,1-dioxo-

benzo[ 1, 3] di oxol -5-yl methyl)-1_1-d] oxQ-
1,2-dihydro-l[err]6-benfﬁ‘ér4f5:Ef%?ﬁéﬁﬁ#%&ﬁ&%ﬂ?ﬂad%yFréihYdr°° aci d,
WO 96/ 26195 1M\°-benzo{e) [1,2) thiazine-3-cREHOKEDGE CaldiAR

- 76- 4- Bengolid. ' I ced--EL et hoxy- 25
benzo[ 1, 3] di pxol - 5-yI et hyl ?1?3{-%’8’&‘8&3%%‘& 6lyTe )
1,2-dihydro-gferr]6-benfﬁ%@%zfi}2?1¢#é§9*ﬂ§1¥*§ﬁQN§}yFP&‘dl°x°‘ acid,

2- Benzo[ 1, 3] di oxol - 5- y| tahyiihydro-1Aé-benzo(e] (1,2]thiazine-3-carbonyl) -
benzenesul fonamide, :
2-Benzol1,3]dioxol-5-yl-4- (3-methoxy-phenyl) -
1,1-dioxo-1,2-dihydro-1k‘-benzo[e][1,2]thiazine-
40 3-carboxylic acid.,
4-Benzo[1,3}dioxol-5-yl-2-benzo[l,3)1dioxol-
5-ylmethyl-6,7-dimethoxy-1,1-dioxo-1,2-dihydro-
1Aé.-benzo[el [1,2]thiazine-3-carboxylic acid.,
4-Benzo(1,3)dioxol-5-yl-2-benzo{l,3]dioxol-
45 5-ylmethyl - 6-methoxy-~1,1-dioxo-1, 2-dihydro-
AAé-benzol[e} [1,2] thiazine-3-carboxylic acid,
8-Benzo[1,3)dioxo0l-5-yl-6-benzo{l,3)dioxol-
5-ylmethyl-5,5-dioxo-5,6-dihydro-1,3-dioxa-
SAS-thia-6-aza-cyclopenta (b]naphthalene-
50 | 7-carboxylic acid,
2,4-Bis-benzo(1,3)dioxol-5-y1-1,1-dioxo-
1,2-dihydro-1A8-benzo[e] [1,2])thiazine-3-carboxylic
acid,
2,4-Bis-benzo[1,3}dioxol-5-yl-6,7-dimethoxy-
55 1,1-dioxo-1,2-dihydro-1Aé-benzole) [1,2]thiazine-
3-carboxylic aciqd,
4-Benzo{l1,3]dioxol-5-yl-2-(2-chloro-benzyl) -
1,1-dioxo-1,2-dihydro-1AS-benzolel [1,2] thiazine-
3-carboxylic aciq,



4- (3, 4- -1, 1-di oxo- 1, 2-di hydro- 30
[ err]6- m m illy azi ne-3-carboxylic acid.
2- Benzo[ t hyl -1, 1- di oxo-

4-(3,4,5-trinet hoxy- phenyl)-1,2-dihydro-
1[err]6-benzo[e][1,2]thiazine-3-carboxy|ic aci d,

N- ( 4- Benzo[wo gértbassxol - 5-yl - 35

2-benzo[ 1, 3] di oxol -5-yl net hyl -1, 1- di oxo- PCTUSIEI01093
1, 2-di hydro-1[ err] 6-benzo[e] [ 1, 2] t hi azi ne- 3-car bonyl ) -
benzenesul f onam de,

2- Benzo[ 1, 3] di oxol -5-yl - 4- ( 3- net hoxy- pheiwyi-) -

1, 1-di oxo- 1, 2-di hydro-1[err] 6-benzo[e] [1, 2]th|a2|ne- 40

3-carboxy80 ¢ acid., 2-Benzo (1, 3]d10xol -ylmethyl-4- (4-chloro-
451- Blenszli 3]6di70>0<|_0| Ezyé - Lo eyl » %&xoh 1 dioxo-1,2-dihydro-

-yl nme yl-6b, /-4l nme 3(

1l err] 6-benzo[e] [1, g? 'ﬁ? Qné]?i 535 ?ﬂ‘ cif.rboxyllc acia,

4- Benzo[ 1, 3] di oxol - 5-yl - 4 béHenzq(1,3] dioxol -54¥l) -2-isobutyl-

FlyIZ]rrﬁ]hyl 6- rrgt hOX%lllﬂdﬁé:EB‘-Ci D-&18yRY¥dL @26 -benzo[e] [1,2] theazidfe Denzol e]
i ne- 3-carbgxylic a

8- Benzo[%é%]dlox 8 ?ﬁﬁ%ﬁﬁ:?9§ﬁdloxol

5-yl net hyl -5, 5- dIOXO 5 6 2ii Bearalll 33 ddiowed~5-yl-4- (benzo [15B24i0%0L hi a-

6- aza- cycl opent a [b]5n N EahéiiinyRq , 1-dioxo-1,2 SRy ¢ acid,
2, 4-Bi s-benzo[ 1, 3]d|

1,2-dihydro-1[err]6 Qﬁ%pfﬁéﬁt% §§gﬁ€i§ec%f?ﬁ58ﬂﬁ“}lc acid, aci d,

2, 4- Bi s- benzo[ 1, 3]d|oxol -Z~Beén® [2-,3i) ddokxokyS - pb-4- (benzo[1,3]}dioxol -
1, 1- di oxopgl, 2- di hydr g- }i?fﬂxﬁe:ﬁ&&lﬁﬂd&h&ihﬁﬁﬁ Hjfro-

3-carboxylic acid, l-2-

(2- chl or o- benzyl ) - 1A®-benzolel (3, fJ&P6§61382£fﬁ4€kﬂ*gqife? 8¢ benzo[ e]
[1, 2] t hi azi ne- 6- BenzmihGlyilioxode belyl-8- (benzo [1, HDAD6XSL 95

PCT/ US96/ 01093 Y ,5 dloxo 5, 6 -dihydro-1,3- diokh-5\6Ehia-
2- Benzo[ 1, 3] di oxol -5-yl ne

t
2, 6- di met hoxy- phenylf a§a1°%#¥BRFqL§2- pﬁpgpaalene 7- carb°xyiﬁﬁr?fﬁdbenzo[e]
[1 2] t hi d#8 ne- 3- car boxyl i 2-Bemnzh[1,3)dioxol -5-ylmethyl-4- (2,3-dihydro-

4- (Benzo[ 1 I oxol
BRI R sl b g
3-carboxyI|c aci d, xylic acid,
4- (Benzo[1,3)dioxol-5-yl)-2-(2,3-dihydro-
benzoll,4)dioxin-6-ylmethyl)-1,1-dioxo-1,2-di-
80 hydro-1Aé-benzole] [1,2)thiazine-3-carboxylic acid,
and
4- (Benzo[1,3]dioxol-5-yl) -2-cyclohexylmethyl-
1,1-dioxo-1,2-dihydro-1A%-benzole] {1,2]thiazine-
3-carboxylic acid.

5. A compound according to Claim 1 and selected from
4- (Benzo(1l,3)dioxol-5-ylsulfanyl) -2-methyl-
1,1-dioxo-1,2-dihydro-1A8-benzofle] [1,2]thiazine-
. 3-carboxylic acid, :
S 2-Benzo[1l,3]dioxol-5-ylmethyl-

4- {benzo[1,3)dioxol-5-ylsulfanyl)-1,1-dioxo-
1,2-dihydro-1AS-benzole] [1,2] thiazine-3-carboxylic
acid,



2- Benzo[ (benzo[l 3] di oxol - :
5-yl) - 6- m l Hﬂt - di hydr o-
1l err] 6-be zi ne- 3-carboxyl i c acid,

2- Benzo[ 1, 3] di oxol - 5 yl - 4- (benzo[ 1, 3] di oxol - 70
5-yl)-7-nmet hoxy- 1, 1-di oxo-1, 2-di hydr o-

1[ err] 6- benzo[wobdreissd hi azi ne- 3-car boxylic acid,

6- Benzo[ 1, 3] di oxol - 5-yl - 8- (benzo[ 1, 3] di oxol -

5-yl)-5, 5-di oxo- 5, 6-di hydro-1, 3-di oxa- 5[ err] 6t hi a-
6- aza- cycl opent a[ b] napht hal ene-7-carboxylic acid, 75
2- Benzo[ 1, 3] di oxol - 5-yl nmet hyl - 4- (2, 3-di hydroyg-
benzo[ 1, 4] di oxi n-6-yl)-1, 1-di oxo- 1, 2- di hydr o-

1[err] 6-benzo[e][1, 2] thiazine- BBenzdﬁlprﬁdozbld$ ylsulfanyl) -2-benzyl-

4- (Benzo[ 1, 3gli oxol - 5- yll) 1281650 31 B JoA o lk‘-benzo[e] [1,2)thiazine-
benzo[ 1, 4] di oxi n- 6-yl nmet | OXO-

hydr o- 1[ err] 6- benzo[ e] [ Ef%hPﬁg}ﬂ %F%ﬂarboxyl|c acid, and
4- (Benzo[ 1, 31di oxol - 5-yl ) - 2- 4y (hexdnzoxjal /3 dipxol -5 - ylsulfanyl)-‘

1,1-di oxo-1, 2- di hydro- 1peri] fiebh I@anlglhzht EL&M@ 1,2-dihy
3- carboxyllc aci d. 6 ccord to n11 and
sel ected from i benzoh; {1, 2]thiaz1ne 3- oxylic acid

Benzo[ 1, 3] dix&ol - 5- yIsuIfanyh){ﬂenmﬁthSJdioxol -5- ylsulfanyl) -1,1-dioxo-

3 carboxyl 16 aci 4, 5 i SVERER Gy s i dr
4- (benzo[ 1, 3] di oxol - 5- QQSUPFBHQ;?lfP +2)Ehiagine-3-carboxylic acid,

PCT/US96/01093

1, 2-di hydro-1[ err] 6- benzo[ e] 4F 1B&hzd | B3 ) okolasbpXxsghlfanyl) - aci d,
WO 96/ 26195 U

7 Gl TR Lo pRE) RS- |

1, 1- di oxo- 1,22 di hydr o- 1[leRrrPEh¥8ERD i},%b&hiazlne -car. °xY11°

3-carboxylic acid, acid, 4- Benzo[l 3] di oxol - 5-yl sul fanyl) -

2-(4-meth b 1)-1,1-d
I[érr?g bgﬁﬁo[g?f{ é]thlaz:géoéécarggg?ﬁydloxOI ‘h {%sulfanyl)-

(Benzo[ 1, 3] di oxol - 5- y| s@f&nFhloxo-Rengqlly3ldioxol -5-ylmethyl) -
2- (3, 4, 5-tri net hoxy- benay,l)-dibxd- 1| dydimydro- 126 -benzole) [1,2) thiazine-

1[err]6-benzgge][1,2]trﬂj@gdy%b§?igébgéﬁéjc aci d,

4- (Benzo[1,3]dioxol-5-ylsulfanyl) -

2- (7-methoxy-benzo(1,3]dioxol-5-ylmethyl) -
1,1-dioxo-1,2-dihydro-1AS-benzole] (1,2]thiazine-
3-carboxylic acid.,

30 : 2-Benzo[l,3)dioxol-S5-ylmethyl-
4-(3,4-dimethoxy-phenylsulfanyl) -1,1-dioxo-
1,2-dihydro-1Aé-benzole] {1,2)thiazine-3-carboxylic
acid,

2-Benzo(1l,3]dioxol-5-ylmethyl-1,1-dioxo-

35 4- (3,4,5-trimethoxy-phenylsulfanyl)-1,2-dihydro-
1)\6-benzo[e] {1,2)thiazine-3-carboxylic acid,

N- (4-Benzo[1,3)dioxol-5-ylsulfanyl-
2-benzoll,3]dioxol-5-ylmethyl-1,1-dioxo-
1,2-dihydro-1A%-benzo{e] [1,2) thiazine-3-carbonyl) -

40 benzenesulfonamide., _

2-Benzo(l,3]dioxol-5-ylmethyl-4- (3-methoxy-
phenylsulfanyl)-1,1-dioxo-1,2-dihydro-
1A8-benzo (e} (1,2)thiazine-3-carboxylic acid,

4-



Ben | sul fanyl) -
car Emﬁﬁﬂliﬂ hoxv- benzyl)-1,1-di oxo- 20
, dlhy zo[e] [1,2] thiazine-3-carboxylic acl d,
Benzo[l 3]d|oxol 5-yl sul fanyl) -
6- chl or o- benzo[ 1, 3] di oxol - 5-yl net hyl ) -
di oxo- lwgeghkdiysir o- L[ err] 6-benzo[e] [ 1, 2] t hi azi ne-

(
(
2-
(
(1
car boxylic acid, 4- (Benzo[ 1, 3]d|oon!5cT 4 g%@l)
(
1
c
(
2-
B

4-
2-
1
4-
2-
1,
3-
2- (7- met hoxy- benzo[ 1, 3] di oxol - 5-yl net hyl ) -

1, 1-di oxo- 1, 2-di hydro-1[err] 6-benzo [e][1, 2]thiazi ne-

3-carboxylic acid., 30 2-enzo[ 1, 3] di oxol - 5-yl net hyl -

4- (3, 4- di met hoxy- phenyl sul fanyl )-1, 1- di oxo-

1, 2-di hydro-1[err] 6- benzd-&@enzo 2} 3dwiale 53 ydmebby}ti c aci d,
2-
4-

enzo[k,S]dloxol 5¢ Yiv@iZoth; 31 41 GkOXG- iulfanyl) 6,7-dimethoxy-
(3,4,5-trinethoxy- hen Isulfany

Y
| [err] 6-benzo[e][1, e 132 c9%¥%959|¥§ ng?o[eltl,Z]thlazine-
N—(4-Benzo[1,3]dioxo&-éhghawuﬂﬁan;hzd
2-benzo[ 1, 3] di oxol - 5-yl ey Kol - 5 ylmeth

1-
1, 2-di hyd I 6-b 1 b |)
L 2-dihydro-| Lerr] - pepzole ) naloxs,fzs'n G000 VL ey -

2-Benzo[ 5] di oxol - 51 y1 sitdxpl- 142661hzdfu»@h5-benzo[e][1,2]th1azine-
phenyl sul fanyl)-1, 1- 1$?¥bégai

1l err] 6-benzo[e][1, 2]thiaz g ﬂ% lic acid, WO 96/ 26195
PCT/ US96/ 01093 BEBZO[J. 3[61 XO]. 5- ylmethyl 79-

2- Benzo[ 1, 3] di oxol - 58y(bﬁﬁi@ﬂ1—3laioxol S ylsﬁlfanyl) -5,5-dioxo-
(benzo[ 1, 3] di oxol -5-y hQ{ﬁla -aza-

1,1-di -1, 2-di hyd b th -

3-car Lgifﬁ-‘ﬁ C ac: dy rgy‘:{q”e ta[b(]ap‘ag :"%?Pg?‘U}BF acidmet hyl -

4- (benzo[ 1, 3] di _oxol -yl sﬁH(IBenyb)[lﬁB.‘er:mﬂy—S-@qulfanyl) -2-isobutyl-

1 Lodi oxord, 2 iy 4 i gDashdd Al BeAgbier (1 21cnsazine-

3- carboxyllc aci d. | OXO0
8- (benzo[1, 3]d|oon3EF§N§9ﬂﬂ%&ﬁyPF1¢5 5- dIOXO- 5, 6- dlhydro-l,
3-di oxa-5[err] 6-thi a- 6- azx-Benzo[1,3)dioxol-5-yl-4- (benzo(1,3]dioxol-

60 S-ylsulfinyl) -6, 7-dimethoxy-1,1-dioxo-1,2-dihydro-~

1A\8-benzo(le] [1,2]thiazine-3-carboxylic acid,
2-Benzo([1,3]1dioxol-5-yl-4- (benzo{1,3]dioxol-
s-ylsulfinyl)-6-methoxy—1,1-dioxo-1,2_dihydr6-
1A6-benzole} [1,2]thiazine-3-carboxylic acid,
€5 2-Benzo[1,3}dioxol-5-yl-4- (benzo(1,3]dioxol-
5-ylsulfinyl) - 7-methoxy-1,1-dioxo-1,2-dihydro-
1Aé-benzole] [1,2)thiazine-3-carboxylic acid,
6-Benzo(1,3)dioxol-5-yl-8- (benzo(1l,3)dioxol-
S-ylsulfinyl)-5,5-dioxo-5,6-dihydro-1,3-dioxa-
70 5ASthia-6-aza-cyclopenta [bl naphthalene-
7-carboxylic acid, '
2-Benzo([1,3]dioxol-5-ylmethyl-4-(2,3-dihydro-
benzo(1l,4]dioxin-6-ylsulfanyl)-1,1-dioxo-
1,2-dihydro-1A8-benzole] [1,2] thiazine-3-carboxylic
75 acid,

4- (Benzo{l,3]dioxol-5-ylsulfanyl) -
2-(2,3-dihydro-benzo(l,4]dioxin-6-ylmethyl) -
1,1-dioxo-1,2-dihydro-1A®-benzo[e] [1,2] thiazine-
3-carboxylic acigd,



55 al b] na hthalene-?-carboxylic aci d,
4- (Benzo[ 1, @'l w;i , ﬂﬂlra_nyl )-2-i sobutyl -
1, 1-di oxo-1, - - ¥ 6- benzo[ e] [ 1, 2] t hi azI ne-

3-carboxylic acid,
2- Benzo[ 1, 3] di oxol -5-yl -4-(benzo[ |, 3] di oxol - 60
5-yl sul finyl) -wobeaé19®t hoxy- 1, 1- di oxo- 1, 2- di hydr o-

1l err] 6-benzo[e] [1, 2]thiazine-3-carboxylic acid, PCT/US96/01093
2- Benzo[ 1, 3] di oxol -5-yl -4-(benzo[ |, 3] di oxol -
5-yl sul finyl)-6-nethoxy-1, 1-di oxo- 1, 2- di hydro- 1l err] 6-benzo[ e]

[1, 2] thi azi ne- 3-carboxylic acid, 65 -80-
2- Benzo[ 1, 3] di oxol -5-yl - 4- (benzo[ 1, 3] di oxol -
5-yl sul fi nyBP- 7- met hoxy- 1, 1-4di(8e829 (2, 3] Aiexel-5-ylsulfanyllt[ err] 6- benzo[ e]
%1,82] t hi[ c’itzi?,]ng_- 3- c?r goxl}’iicﬁycﬂ(ﬁtﬁxylmefh_yl-l, 1-dioxo-1,2-dihydro-
-Benzo[ 1, i 0X0l - 5-yl -8 | Ol e o 14
5-y|su|finy|)?5,5-dioxo% ,%£§?é3%i5£1?%§%ﬁ%ﬁﬁﬁe'ﬁ)carboxyllc acid,
5[ err] 6t hi a- 6- aza- cycl opent &-Benzolindl dhexol-5-yl-4- (bengadd, Bddipxel aci d,
t2)- Ben[zi[ 411], g] di _0x0I6- 5|- yl mfmillﬂnﬂ,ﬁmihadéﬁo-x,2-dihydro-
enzo[ 1, i.axi n-6-yl su]{@ - -di - . .
1 9. di hydr o8P err] 6. beﬂ%[‘%%‘ij“z’i t[gl’giz(%rﬁjé%%’:%%.r%'o%?ﬁblogy}gc acid, and,
4- (Benzo[ 1, 3] di oxol - 5-yl sul farRengo(1,3)dioxol-5-yl-4- (benzo[1,3)dioxol -
2- (2, 3-di hydr o- benzo[ 1, ¢ gxtifam@iy - geybdihet hoxy-1, 1-dioxo-1,2-dihydro-
1, 1- di oxo- 1, 2-di hydr o- 1{£g_rd 6-%n§8;e%{lé%ﬂtpl AZ| Ner 4 oyl ia
3-carboxylic acid, enZ30°981 2 zine-J-carboxyllc acid,
PCT/ US96/ 01093 4- (Benzo(1,3]dioxol-5-ylsulfanyldp2-
g'(BePZg[l,ﬁ&ﬂLgXF|i5iYk§L@ﬁEHEHQ§§pzyé)-1,1-dioxo-1,2-dihydro-1k‘-benzo-
-cycl ohexyl net hyl - 1, 1- di px0-.1, 2-.di rQ- .
1[err]6-benzo[e][1,2]thfﬁgﬁhéééﬁggfgéfygrEaﬁe?ﬁ¥llc acid,
2- Benzo[ 1, 3] di oxol - 5-yl - 4- ( brBesizo [3], 3] dtokol - 5-ylmethyl-4- (4-chloro-

S-yl sul fanyl)-1, 1- di oxoz lg 2afidttitng - pBenylsul fanyl] &1 /1 Qi al, 0l ai -
[1, 2] t hi azi ne- 3- car boxy

| ¢_aci,¢ ,and . .
2-Benzo[1,3]dioxo|-5-y|£ﬁ§f%éh§6 fpgf&ﬁb&%rg]thxazine-B-carboxylxc acid,
5-yl sul fanyl95 6, 7- di met &msty- 1, 1- di oxo- 1, 2- di hydr o-
1[err]6-benzo[e] [1,2]thiazizetR -gedizdPiybl@iskby-5-yimethyl) -
¢ (Benol 1 310 Grol S ARSI, B -s-yraveski I b))
[e][1, 2]t hi azi ne- 3- car bdx§+dthydstat 1A6-benzofe] {1,2] thiazine-3-carboxylic

acid.

6. A compound named
2-Methyl-1,1-dioxo-4- (trifluoro-methane-
sulfonyloxy) -1,2-dihydro-1A%-benzo(el [1,2]thia-
zine-3-carboxylic acid methyl ester,
5 2-Benzo(1,3]1dioxol-5-ylmethyl-1,1-dioxo-
4- (trifluoro-methanesulfonyloxy) -1,2-dihydro-
1A\8-benzole] [1,2]thiazine-3-carboxylic acid methyl

ester,
2-Benzyl-1,1-dioxo-4~- (trifluoro-methane-
10 sulfonyloxy) -1, 2-dihydro-1A¢-benzole] [1,2])thia-

zine-3-carboxylic acid methyl ester,

2- (4-Methoxy-benzyl)-1,1-dioxo-4- (trifluoro-
methanesulfonyloxy) -1,2-dihydro-1Aé-benzole] [1,2] -
thiazine-3-carboxylic acid methyl ester,



2- Benzo t hyl - 4- (4-chl or o-
2, 6=-di n’&ﬂ"mﬂ“ HQHFI'!EM) -1,1-dioxo-1.2-di -
ydro | [errf6-bemzofse 1, 2] t hi azi ne- 3-carboxylic acid, 95 and
2- (2-Benzol[ 1, 3] di oxol -5-yl net hyl ) -
4- (benzo[l 3] di oxol - 5-yl sufinyl)-1,1-di oxo-

1, 2- di hydr ovdp&6ids6- benzo[e] [ 1, 2]th|a2|ne 3-carboxylic  permsesniess aCi d.
6. A conpound naned

2- Met hyl - 1, 1- di oxo-4-(trifl uoro-net hane-
sulfonyloxy)-1,2-dihydro-l[err]6-benzo[e] [1, 2] thia-

zi ne-3-carboxylic acid nethyl ester, 5-81-

2-Benzo[ 1, 3] di oxol -5-yl nethyl -1, 1- di oxo-

4- (trlfltkﬁC)nethanesulfdmﬂ19éﬂwol424§rﬁ§H¢Qro methanesulfonylexy) 6- benzol e]

[ 1, 2] t hi azi ne- 3- car bmxviw %Amaehbxy benzyl) -1,2-di%yae6- 176 -benzo-
2- Benzyl - 1, 1- di oxo- 4+

sul fonyl oxy) - 1, 2- d|h§é Li %tﬁﬂ%ﬁg B§n§6°?§?°fﬁ;%ﬁtﬁﬁ¥9 methyl ester,

zi ne- 3-car boxylic acid nethid-Eshoxycarbonyl -methoxy-4-methoxy-
2- (4- Met hoxy- ben2y|)bén%?IN1@“14&ﬂ6h6LiLWQfﬂfluoro -methane-sulfonyl-

met hanesu‘Jé{ onyl oxy) g%lég Eék S Pélelll leﬁél.gg;%l§-5carb-

t hi azi ne- carboxyll
PCT/ US96/ 01093 oxylic acid methyl ester, -81- 15

1, 1-Di oxo-4-(trifluoro- mhmmlo&annbﬁéah 3]d:.oxol -5-ylhethyl) -

3,4, 5-t t hoxy- b -1, 2-di h
Ee][l Z]ILP22|ﬁéy3 g ?% 9:1a3|éqﬁg Hyerr ékﬁnesdifcnyloxy)-

2- (2- Et hoxycar bonyl - &E@fﬂﬂ@&erﬂﬂ: ekenzo(e] {1,2]thiazine-3-carboxylic

benzyl) - psl- di oxo- 4- gEL4f rggttlgq.ne sul fonyl - 20
oxy)- 1, 2-d hydro- 1[er To- D b LA BLTA 6 AL G2 yamaciys
2- (6- Chl or 0o- benzol[ 1, 3} ¥t dkapo-I-ltmdifAubyo-methanesul fonyloky)+ bx2~di-

4-(trifluoro-met haneﬁyhfseﬂﬂ%zo[e] (1, 2)thiaz'11r?e 4. Q&%exi(if‘é rddigbenzol e]

[1, 2] t hi azi ne- 3- car box % aci d ester,
2- (7- Met hoxy- benzo[ 1™8 EY X%ﬁt§§7ylnethyl)
1, 1- di ox@®- (trifl uor o- ne2 {Berenllif,3)dioxp) - S Plmethyl -6, 7-dimethdwyds o-

1[err] 6-benzo[ €] [ 1, 2}t hi azahS-a- G319 rbCm@thAhesul fonyloxy) (Bl Fudi ester,
- hydro-1AS-benzo(e] (1,2]thiazine-3-carboxylic acid
methyl ester,
2-Benzo(1l,3]dioxol-5-ylmethyl-6-methoxy-

35 1,1-dioxo-4-({trifluoro-methanesulfonyloxy)-1,2-di-
hydro-lk‘-benzo[e][1,2]thiazine-B-carboxylic acid
methyl ester,

6-Benzo([l,3]dioxol-5-ylmethyl-5,5-dioxo-
8- (trifluoro-methanesul fonyloxy) -5,6-dihydro-

40 1,3-dioxa-5A-thia-6-aza-cyclopenta [b]naphthalene-

7-carboxylic acid methyl ester,
2-Benzo(1,3]dioxol-5-ylmethyl-7-methoxy-

1,1-dioxo-4- (trifluoro-methanesulfonyloxy) -

1,2-dihydro-1\A-benzo(e] {1,2] thiazine-3-carboxylic

45 acid methyl ester,

2-Benzol1,3]dioxol-5-ylmethyl-6-propyloxy-
1,1-dioxo-4- (trifluoro-methanesulfonyloxy)-1,2-di-
hydro—lhs-benzb[e][1,2]thiazine-3-carboxylic acid
methyl ester,

oxylic



30 2- Benzo[ 1, 3] di oxol - 5-yl net hyl - 6, 7- di net hoxy-

1, 1-di oxo- 4- I _ sul fonyl oxy) -1, 2-di - hydr o-

1l err]6- benzﬂmmw"ﬂlmml"mr?» car boxylic acid met hyl ester,

2-Benzo[ |, 3] di*ox6l - 5- yt mex hyl - 6- met hoxy- 35

1, 1-di oxo-4-(trifluoro-nethanesul fonyl oxy)-1, 2-di -

hydro-1[err] 6-Wweesaéi98 [ 1, 2] t hi azi ne- 3-carboxylic acid o6/Fdol Y |

ester, 6-Benzo[1,3]dioxo|-5-y|methyl-5,5-dig‘>:<:'1(;’!Is 'B

8- (trifluoro-nethanesul f onyl oxy) -5, 6-di hydro- 40 1, 3-dioxa-5[err]6

t hi a- 6- aza- cycl opent a[ b] napht hal ene- 7-carboxylic acid nethyl

ester, 2- Benzo[ 1, 3] di oxol -8yl net hyl - 7- net hoxy-

1, 1-di oxo-4-(trifluoro-nethanesul fonyl oxy) -

1,2-dihydro-5?err]6-benzo[e]2f§?2f?¥ﬂe&ﬁ$;9391c5r56m9¥hxlYﬂipropyloxY'acid

rlretl hé! est 2r rif 1, g.ﬁdioxof?Bml Tuolodime¥Randawl Foriy1dagH--nr, PRk OXY -
, 1-di oxo-4-(trifluoro- anesslf o AR edi L o dr Q:

1[err] 6-benzo[e] [1,2]t H\!}gff’ng-i:s-%%ﬁ%%%)l[i)ldaglng*zme 3 carboxxé?éy{agégt er,

WD 96/ 26195 methyl ester, - PCT/ US96/ 01093

-82- 50 2- Benpohénad ¢i 030 idxall-8E{ bt Hy DI PEnEyloxy -

1, 1-di oxo-4-(trifluoro-nethapesul fopyl oxy)-1,,2-dl=

hydro-l[err]égbenzo[e][%EZT%HPﬁff%ef?éiESQi§£¢%F3fﬁB?ﬁo'mEthane'sulfﬁEYﬁyI

ester, | oxy) Ban20fihpdue o -bengo kel [l 21xiazipieoy cags-

6- met hoxy- 1, 1- di 0x0- 4- (1gyylllie0hei AthaeRfy eitiedn)y! - _

oxy)- L 2, dihydro- Al err] 6-Bengobgh bt 21 SIS §162ERy1 -6 -benzylaxy V! 1 €

2- Benzo[ 1, 3] di oxol - 5- y| remerhogybdnty@bsego-4- (trifluoro-methane-sulfonyl-

7-met hoxy- 1, ggdi 0X0- 4- (1dyiyh)l-40R0aiBRYy ARG LI LIDeRR Y] e] 6D, 2] thiazine-3-carb-
oxy)-1,2-d|hydro-l[err]6-b§2;oL%kd[még$t | azi ne-3-carb- . oxylic
acid methyl ester, oxyiic yl ester,

2-Benzo[ 1, 3] di oxol - 5-yl net hyl2-Bepze{t;3ldioxol-5-ylmethyl-6,7,8-tri-

met hoxy- 1, 1- di oxo-4-(tri - - - -
acid nethyl ester, ’ >4 e ’ azine
2- Benzo[ 1, 3] #50xol - 5- y| mstthilc acdd7methyl rester,
2-Benzo{1l,3]dioxol-5-ylmethyl-5,6,7,8-tetra-
methoxy-1,1-dioxo-4- (trifluoro-methane-sulfonyl-
oxy) -1,2-dihydro-1A%-benzo(e) [1,2] thiazine-3-carb-
oxylic acid methyl ester,

70 2-Cyclohexylmethyl-1,1-dioxo-4- (trifluoro-
methanesul fonyloxy) -1,2-dihydro-1A6-benzo(e] -
(1,2)thiazine-3-carboxylic acid methyl ester,

2-Cyclopentylmethyl-1,1-dioxo-4- (trifluoro-
methanesul fonyloxy) -1,2-dihydro-1A8-benzole] [1,2] -

75 thiazine-3-carboxylic acid methyl ester,

2- (2-Chloro-benzyl) -1,1-dioxo-4- (trifluoro-
methanesul fonyloxy) -1, 2-dihydro-1\€-benzo[e] [1,2] -
thiazine-3-carboxylic acid methyl ester,

2-(2,3-Dihydro-benzo(1,4)dioxin-6-ylmethyl) -

80 " 31,1-dioxo-4- (trifluoro-methanesulfonyloxy)-1,2-di-
hydro-1A6-benzofe} [1,2]thiazine-3-carboxylic acid
methyl ester,

2-Benzo(1l,3]dioxol-5-yl-1,1-dioxo-4- (tri-
fluoro-methanesulfonyloxy) -1,2-dihydro-1A8-benzo-

85 (e} (1,2]thiazine-3-carboxylic acid methyl ester,




met hoxy- 1, 1- di oxo-4-(trifl uoro-nmet hane-sul fonyl -

g)é?/ﬁgtzhﬂlmmlﬂ l,“mlm mmeazo[ e] [1.2lthiazjine-3-carb- oxylic

2- Oycl ohexyl mét hyl -", = di*oxo- 4- (tri fl uor o- met hanesul f onyl oxy)
-1,2-dihydro-l[err]6-benzo [e] - [ 1, 2] t hi azi ne- 3-carboxylic
aci d net hyl weste19s PCT/US96/01093

2- Cycl opentyl met hyl -1, 1-di oxo-4-(trifl uoro-

met hanesul f onyl oxy) -1, 2-di hydro-1[err] 6-benzo[e] [1,2]- 75

t hi azi ne- 3-carboxylic acid nethyl ester,

2-(2-Chl oro-benzyl)-1, 1-di oxo-4-(trifl uordd-

met hanesul f onyl oxy) -1, 2-di hydro- 1£err]6 benzo[e] [1, 2]

t hi azi ne- 3- car boxyl i ¢ aci2-BangaJl,3fipxol-5-y1-6,7- -dimethoxy-

2- (2, 3- Di hydr o- benzof 1 4dibxo<i4n-(eriEiRbby! pet Bdhesul fonyloxy) -

1, 1-di oxo-4-(trifluo 05 ko

hydro- 1[ err] 6- benzo] é] nﬁhgﬁ% gg‘l ng&é?égélo@y%]%ug&aae 3-carboxylic met hyl
ester, acid metiwrd; @Bted) di oxol - 5-yl -1, 1- di oxo-4- (tri -

f1 uoro- meganesul f onyl oxya - ﬂen%diub!qlaszoﬁbershﬁriaemmx%x 1-dioxo- [ €]

!{133_2] t hi azi ne- 3-car bQX){L’;@ r%[ %E%{Eé]“sg‘g féngllfo’g) 2mgf‘.‘_HV\g 96/ 26195
1, 1- di ox0- 4- (tri f | uoid® reenzeled its ahyhiagine- carboxylic éctzcﬂ‘%-'lo-

1[err]6 benzo[ e] [ 1, 2kkbeazi ne- 3-car boxylic acid nethyl ester,
90 2- Benzo[ d o] di gx
4-(trifluoro-methanesul f %;é%g?‘*i 5iééxﬁ°g gW&nyQﬁg%hoxy 172-dsoxo-

1[err] 6- b¥nhzo[e] [ 1, 2}t ﬁta&f-m mtb@;@ysubf@mkpmt-ﬁyz dihydro- ester,

2-Benzo[ 1, 3] di oxol - 51Xf-yert [#9Y; 2] thdaHxee-3 - Farboxylic acid methyl
4-(trifluoro- nethanesukfonyloxy) 1 2- di hydr o-

1l err] 6-benzo[e][1, 2 PRPa%Zi ne-3 car boxylic acid nethyl ester,
2- Benzo[ 1, 3] di oxol - 5-y| - 62pRenAd [3xp]dioxol -5-yl-6-propyloxy-

i % gl gxo 4- (1 trifl goni 1nai&a&mqlcf:?ﬂhaw)me&mhesulfonyloxy)- -
methyl o8, OO L Rare 3 B R RN 6 -3 - corhoriiae.
1, 1- di oxo- 4- (trlfluoﬂcldﬂmmdndswsﬁgmyloxy)
2-Benzoll,3]dioxol-5-yl-7-propyloxy-
1,1-dioxo-4- (trifluoro-methanesulfonyloxy) -
1,2-dihydro-1A\8-benzole] [1,2)thiazine-3-carboxylic

105 acid methyl ester,

6-Benzo[1l,3)dioxol-5-yl1-5,5-dioxo-
8- (trifluoro-methanesulfonyloxy) -5, 6-dihydro-
1,3-dioxa-SA-thia-6-aza-cyclopenta [b]naphthalene-
7-carboxylic acid methyl ester,

110 2-Iscbutyl-1,1-dioxo-4- (trifluoro-methane-
sulfonyloxy) -1,2-dihydro-1A8-benzo(e] [1,2] -thia-
zine-3-carboxylic acid methyl ester,

(5,6,7-Trimethoxy-1,1,3-trioxo-1,3-dihydro-
1A6-benzold] isothiazol-2-yl) -acetic acid methyl

115 ester,

2-Benzol(1, 3]d10xol 5-yl-5,6- dlmethoxy-
1,1-dioxo-1,2-dihydro-1)é-benzo[d] isothiazol -
3-one, or '

2-Benzo{l,3]dioxol-5-yl-1,1-dioxo-

120 1,2-dihydro-1A5-benzo[d] isothiazol-3-cne.



1, 2- di hydr o- 1[err ] [ 1, 2] t hi azi ne- 3- car boxylic 105 acid
nmet hyl estﬂ“\m“‘ mm 6- Benzo[ 1, 3] di_oxol - 5-yl -5, 5-di oxo-
trifluo nyloxy) 5, 6-di hydr o-

(
, 3- di oxa- 5["er r] 6-t hi a- 6- aza- cycl opent a[ b] napht hal ene-
carboxylic acid nmethyl ester, 110

| sobutyl -1, {yelé¢emys4- (trifl uoro-nmet hane-
ul fonyl oxy) -1, 2-di hydro- 1[ err] 6- benzo[e] [1, 2]-thia- PCTIUS3601093
I ne-3-carboxylic acid nethyl ester,
5,6, 7-Trimethoxy-1,1, 3-trioxo-1, 3-di hydro-
[err] 6-benzo[d]isothiazol -2-yl)-acetic acidggret hyl 115 ester,
2- Benzo[ 1, 3] di oxol -5-yl -5, 6-di met hoxy-
1, 1- di oxo- 1, 2- di hy@ro- 1hephdBnareutdicilli sompogision comprising a 3-one, or
i'gegzg[é,3]g|0X0|65by|tﬁeia 6&%&a1¥¥)effective amount of a ¢ oun of
PbT}UEg%/Bibggerr] engpLgh' £ St Y Sien a Qarmaceutép
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10. A method of treating essential, renovascular,
malignant and pulmonary hypertension comprising
administering to a host suffering therefrom a
therapeutically effective amount of a compound of

5 Claim 1 in unit dosage form.

11. A method of treating congestive heart failure
comprising administering to a host suffering
therefrom a therapeutically effective amount of a
compound of Claim 1 in unit dosage form.

12. A method of treating cerebral ischemia or cerebral
infarction comprising administering to a host
suffering therefrom a therapeutically effective
amount of a compound of Claim 1 in unit dosage

S form.



admnlsterln fferlngtherefroma ' t herapeutically
effectiv mmw m ound of 5 - Claiml in unit_dosage form

11. A et ng= congestive heart failure conpri si ng
adni ni sterf ng to a host sufferi ng therefroma therapeutically
effective anmount of a conpound of Claiml in unit dosage form
12. A net hwbssheioseati ng cerebral ischemia or cerebral PCT/US96/01093
i nfarction conprising adm nistering to a host . suffering
therefroma therapeutically effective anount of a conpound of
Caiml in unit dosage 5 form WD 96126195
PCT/ US96/ 01093 -85-85- 13. A process of the
preparation of key internediate [err] whi ch
conprises treatfAg 1B pPEpegss of the Preparﬁ—’e?fl tQﬁ Ke¥oLBREFREAERES phoni c
anhydride and pyridine in met lvgbene chloride at room
tenperature for about 1 hour.. co,Me
N
5 563
o

which comprises treating
10
oH with trifluoromethanesulphonic
X M  anhydride and pyridine in
5 methylene chloride at room

temperature for about 1 hour.

14, Process for the preparation of
0

10 ot
: which comprises adding sodium (3,4-methyl-
enedioxy)phenyl thioclate to a sqlution of



14. Process for the preparatfon of [err] 5 10 whi ch

conpri ses addi ng sodi -s enedi oxy) phenyl thiolate to a
sol ution of wﬁﬂm&ﬂmm‘“ | "~ PCT/ US96/ 010
93
526- [ *‘ ¢ L wnnsDVE isolating the adduct 15 20
' WO 96/26195 PCT/US96/01093
-86-
080,CF, in DMF, isolating the adduct
CO'He
15 - séu
3
(]
o/
20 /e

)
Y 5
\*\* :
o i
”\/'\ 80,

25
L}
o~/
30 by chromatography, and saponifying it with aqueous
lithium hydroxide.
15. A process for the preparation of a compound
o\
o
5 O
- C0H
S0,
10
ot

15



30 by chro i ponifying it with aqueous |
|itiﬂJHnlnM“(DdC£$“ﬂﬂ“mﬂ. UHﬂ Hg@rQQess_i;u_JJma_pLepaLaLLQn_QL_a_g0apaund__
* [ I /

[err] 10 195
PCT/ US96/ 01093 _ -87- [err] 20
whi ch conprises coupling wth 25
(3, 4- met hyiowsdspxy) phenyl boronic acid nedi at ed pchysdsmldesdi um and
i sol ating the adduct produced by chr omat ogr aphy and saponi fyi ng
it with aqueous | i t hi um hydr oxi de.
-87-
©0SO,CF,
N SOMe
' 56"
20 which comprises coupling 2 with
0
o—/
25 (3,4-methylenedioxy)phenyl boronic acid mediated

by palladium and isolating the adduct produced by
chromatography and saponifying it with aqueous
lithium hydroxide.



PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

110 4§41~ G

'INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5 :

(11) International Publication Number:

WO 96/26195

9/02, Al —
E,"-,’,‘,’.,f’z-,smf};’é‘l",‘g ;m" anz, (43) International Publication Date: 29 August 1996 (29.08.96)
(21) International Application Number: PCT/US96/01093 | (81) Designated States: AM, AU, BG, BY, CA, CN, CZ, EE, Fl,
- : . GE, HU, JP, KG, KR, KZ,LT, LV, MD, MX, NO, NZ, PL,
(22) International Filing Date: 26 January 1996 (26.01.96) RO, RU, KGl SI, SK, TJ, UA, UZ, European patent (AT,
- BE, CH, DE, DK, ES, FR, GB, GR, [, IT, LU, MC, NL,
PT, SE).
(30) Priority Data:
08/393,143 21 February 1995 (21.02.95) US
e Published

(71) Applicant: WARNER-LAMBERT COMPANY [US/US]; 201
Tabor Road, Morris Plains, NJ 07950 (US). P

(72) Inventors: BERRYMAN, Kent, Alan; 3211 Mc Comb, Ann
Arbor, MI 48108 (US). BUNKER, Amy, Mae; 2341
Woodridge Way #2B, Ypsilanti, M1 48197 (US). DO-
HERTY, Annette, Marian, 106 Tulip Tree Court, Ann Ar-
bor, MI 48103 (US). EDMUNDS, Jeremy, John; 3957
Beech Drive, Ypsilanti, Ml 48197 (US). yd

(74) Agents: RYAN, M., Andrea; Wamer-Lambert Company, 201
Tabor Road, Morris Plains, NJ 07950 (US) et al.

With international search report.

(54) Title: BENZOTHIAZINE DIOXIDES AS ENDOTHELIN ANTAGONISTS

{57) Abstract

~
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