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e I I T T T N ens$ss coo~ooa Z . ., GERAEADY2
BEN~CLTHI A~Iri 1' ~ DI OXI DE EN riddiad* x' ~i ELI N ANTAGONI STS AND PRC~~E~SE~ FOR
Tpl EIR P12. EFA, RAT | (~N B THE xI WI :, N1"I ON The present .

I nventi on me) &@s16t O | rnpémnmmmmks of known and novel ’f'@ﬁiﬂﬂ%ﬁGaXi ne
di oxi de which are potent and s%!mg&;i ve endot hel i a ant agoni sts. e
processes of the instant invention are i mdroved aver Chase recited In

United States P3 ' i ar ' t rence.
The conpauttds é#&héﬁﬁﬁé%@ﬁ@@n Ethghglﬁ%gwﬁ.s

i nprovenents aver those GaSDPROOESSESFORIHBIRPGSEFARATION 599, $11. These
i O inmprovenents iztclude; binding affinity to the ETp receptor, ETp
selectivity, function$l activity, long ph$rmacokinetic half life, high

bi oavailabllity) in viva activity in inhibiting the pressar effect caused
by bET-1) oral activity w tIgAECKGROBND OFDHEUNMENTION section, and

of ficacy in acute hypoxlc pul nonary hypertension in rats. 15 The processes
of the instant inveatian provide nore facile syntheses with higher yields.

They are short) cl eﬁﬁzéprg&ﬂf Rﬁ!ﬁi&i&lﬁ@ﬁoﬂﬁ:ﬂ%ﬂ%ﬁ%ﬁ%@%@%%ﬂb o*é Cor

ri eedtd. Mboreover, t rocesses are scale 93 re useru
| arge. stal e denzdthiaminedioxidewbivhesn poifentandiselective endothdlimtantagonistsnTheoni st s

f endot hel i f ul 20 ph tical f h tj gal
Conpos i ons. VPEREE o¢ R B R RO e A5 AeroRadioter hese TeRIARIA T eef Sates
accept abl e carpgdt 5,598 11 WHilAisResht in6athofatddtynefiiete. t C~eat ment. Mare

particularly, the conmpounds of the present invention are antagonists of
endot hel i a usef ul i’Rzeth@mom@s@ﬁ@véﬁ%@tuwauenﬁmibﬁamésméyﬂgcute and

chronic enal frptdvibiiinisaPiliobs led ABOY HPOHNA SHftk PARARS, S99 %1 PITARRRAr Y 25

hypert ensi on) cereb arction and cerebral 1schem a, cere'br'al
vasosgabin ci rimposiementedpslide; dtimding affinitydo the/BT § secaptaoraEN iy selectivitnt oxi e
shock.) subarachnoi d henorrhage, ar r%hm’ as, .asthma). greec| anpsi a,

at her osel er ot ifynctional atsivity. lang p cplsipatic halElifa, bighshioavailabllity, dm¥ivos

angi na) cancer,,; ' ' | nl asi i m i ngastric
cncal anmoriiET e PRI AL pesd it Ghisd by BT ofa) 2eA08 G )
di abet es. O Telativell laE0durit{dnpcrlaction urfd@fficat $I6 4dB6 hgHoxE pulmarary conpounds

wi |3 be useful, in cerehral ischern3a or cerebral infarction resulting from
a range of corlyPETUWONIRIMSas t hr onboexrrbal i ¢ or hemarrhagic stroke,

cer ebr aj 5 vasospas mTiadecdsRisWithe hkpaginvemitnorovids fore fadsileayhthess atitls

egi | eptious, perinatal asphyxia, anoxia such_@é f r om dy,owni ng, Sgﬁsthrmnary
surgery, and déghepyiglds: Thevare shortydgaryepreducilpe andgo tedtouse to tion
i's inproved pr ao%.@ | f@mgﬁ;ﬁ, [ foildrde-l R 1
", ~ R3 CQOR4 ligﬁg@%g.?&?%vléxggn ~ E{%@g&rﬁg@p %a}’naceut I ca rle?}sg%cept agT e salt

t her eof wher eisal¥develspthgnttr ogen, al kyl, or a3kaxy; R2 is hydrogen ar

| kaxy; R3 is alkyl | koxy: |t d, R~ be j.0i ned ing ~ ~
15 U4 15 nyar ogen T pepeeyt ivpgarCelfd s WiupiBpls GbabBeliRbiy o0 e
2 ar 3,207 4, fhankadeQtiéd iaﬁée}gsj% pRémifeedtich] bomipésidomnasich inludentiesey i s CF3,

hal ogen, al kyl’, benzyl, |, hydrox or rrale conprising: ,a
al ky?at | ng 2 wmmungw@?a pharmasatically zgceptab e carier, and tgpphaxmacgeutwgl

methods of treatment. More particularly, the compounds of the present invention
are antagonists of endothelin useful in treating elevated levels of endothelin, acute

and chronic renal fajlure, essential renovascular malignant and pulmonary
25 hypertension, cerebral infarction and cerebral ischemia, cerebral vasospasm,
cirrhosis, septic shock, congestive heart fallure; endotoxic shock, subarachnoid
hemorrhage, arthythmnias, asthma, preeclampsia, atherosclerotic disorders
including Raynaud’s disease and restenosls, angina, cancer, benign prostatic
hyperplasia, ischemic disease, gastric mucosal damage, hemorrhagic shock,
30 ischemic bowel disease, and diabetes.



05 April 2002 W~ Q11291 d PG'f/U~-981168~~b -3 C~oMe d2 1 ~ Ft$ A ..using
sodi um hydride in DMF foll owed by reaction with rnetl ~yl bnrr??gﬁﬁl%gzto
produce a conpound of fornmula B Cc70Me f- CO-R~, ,r, SANCa I ~, Rsr s b)
conbittit~g compound B m THF with ~ solution of T1Cl4 in solvent at -73$C,

treating w bet hyl am r~e end quenching with an acid to p e.g%
conpound \(l)\w&%gt[l%ﬁa CHCOR~I "'fs~N,,. coa! .~~s1 E ) ?sr/gsgfﬁl ng

conpound Cwith triflic anhydride its a s@kvent in the presence of pyridine
for from1l to.5 hours to produce, a cqnppupd, of forpula D Of G ~OR4 g,,' |~
,, t~—~ 1 ,~ ~5 Re |Also, rﬁscmmn@ou%qnmﬁsﬁﬂmmwai"éc a\3T CRIeI®l 16856 d, ~
coupling the ' ok athromBoembalicer ~ 3 1 ~. .,
B(OH)2 in > ~l%§ aﬁ&ﬂ%#gté%ﬁpﬁ&f ﬁg&g?g@e;ﬁ%@sﬁclg pg%? agP?}ﬁ] C}ﬁ arl yst and 5
pot assi um car denmirehagic sitokeitcetdhes] viasospasmiiead dnjupnypoglyeemiaacardiaa 1. The

free acid of fiormuls 1 |,s pbtainged onificatian of, the ester with, for
exanpl e, >Ji oHrTegt, §taftis RUEPTERS WW@E%@MW’% ?‘!f??gqsxfrwgﬁ‘?wgg‘sol ution
In 5 pulmonary surgery, and cerebral trauma. ,

SUMMARY OF THE INVENTION

This invention is improved processes for the preparation of compounds of
/ Formula 1

10 or a pharmaceutically acceptable salt thereof wherein
R is hydrogen, alkyl, or alkoxy;

Rj is hydrogen or alkoxy;
R3 is alkyl or alkoxy;

0
R, and R3 may be joined to form a ring / \(]) ;

-
15 R4 is hydrogen or alkyl;
Rs is hydrogen, alkyl, alkoxy, halogen at the 2 or 3, or 4, or 5 positions or
Rg is a 3,4-methylenedioxo; and
Rg is CF3, halogen, alkyl, benzyl, pheny!, hydroxy, or pyrrole comprising:

a) alkylating a compound of formula A



met hanol can be used. 1 d Conpounds afthe invention are those prepared by
t he above process, especially those selected from 05 April 2002
4-{3, 5-1~i net hoxy- phetayl j-2-(2-triflaaranethyl -phenyl)-1, 1-di % R

1, 2-di hydra- 17~~' benzo[ e] (1, 2] t hi azi ne- 3-car baxyl i o aci d;

2-(2-Chl oro- - (3, 5-di met haxy-phenyl). 1, 1-dioxa- | .2-dihydra 15

| ~, d- benzo[ e???dé% i azi rre3-carboxylic acid, PCT/US98/16856
2- (2 “$rorr ~o- phenyl ) - 4- (3, 5- di nmet haxy- phenyk) 1, 7 -diaxa-1, 2-di hydm
17d-benza[e] [ 1, 2)t hi azi ne- 3- car baxyiic acid;

2- (2- Chl ar o- phenyl ) -4. (7-rnet haxy-h CCKHdboon 5-y1)-1, 1-di oxa

1, 2-di hydro-1~.d-bett2~[e)} 1, 2]t e-~ arbaxyllc acid; ~U

2- (2- &enzyl - phenyl ) - 4( 7- met haxy- : 5 yl)-7 ,1-diaxo

| ,,2-di hydro-17~$-berrzale] [, 2]th|a~ineS§'~c; aci d;

2 (2 b- ~i met hyl - phenyl ~4- (7- nethoxy benQQ [ oI-S—yI~-1,1-dioxa
|, 2di hydra-1~, d-berxzal[e][I|, 2]thi~i ne-3-ca* yTic $cid nonosodi um sal t;
4,(7 Met haxy-benzo [ 1,3 ]diaxal5 y1l) -1, 1¥di oxo- 2- (2-trifluaranet hyl 25
phenyl)-1, 2-di hydra-| ~, d- benzo[e][l 2]th|agLne-3-carboxylic aci d; 05
Apri | 2002 wo ~~ns9is -5 FcT~rsasn ~s5~ 4 r-a[ 1,3 ]diaxal-5-yl=

1. di axo-2-(2-tri#l uarat net hyl - phenyl)

1, 2-di hydr o- 1?~~- benza[ua Sodiuihhwdtidedn DMEF Thowed

4- $enzo( 1, 3] di oxol - Mg$2 eth m phenyl)-1, 1-di o%%&bﬁh%wﬁhglemXHM
benza[e][I,2]t] vari ne “?,‘B Keia O&raéwa@mm@dp&fqmmlaam di axol 5-yl-2-(a
propyl - phenyl) 1, 1-di oxo-1, 2di hydra-1 ~, ~
benzo[e] [ 1, 2]t hi a~i ne- 3- carboxyllc sai d; %yﬁenxa
1, 3] di oxol - 3-yl - 2- (2-i sopropyl - pise gf) |oxa |, 2-di hydra
1~ 5-benza[ e] [ 1, 2]t hi axi ne- 3-car, ic ac¥d C

4 Benzo[l 3]d|axal 5-yl-2-(2-but [ r% I axa-1, 2-di hydro-1 ~,6 | ~
benzo[e] § I, ~]thiazine-3-cerboxylia ag?d i %ﬁ

1, 3] di axal - 5 yl - 2-(2-fl uara-phenyl) -1 diroxg#1, 2~di Rydro-1 ~, d_
henna[e][l ~] t hi ~i ne- 3- car boxyl i ¢ aci d; Es$enza[1 3] di axal - 5- yI

a-(2- hydxaxy phenyl)-1, 1-di axo- 1, 2- dlhydro | ~,d-benza(e] |

, 2] t hi azi ne- 3-carboxylic acid; B

b) combining compound B in THF with a solution of TiCl4 in solvent at

-78°C, treating with triethylamine and quenching with an acid to
produce 2 compound of formula C

HO
COOR,

10 ¢) treating compound C with triflic anhydride in a solvent in the presence

of pyridine for from 1 to 5 houts to produce a compound of formula D
OTf



| 5 4-Benzo[ 1, 3]dioxal-5-yl-~-(2,3-dichlaro-phenyl)- I , |
-di axa-1, 2-di hydra- . 1~,~-benza[e][i,~]thiaxi ne-3-carboxyl igs &l d002- Benza

[ 1,3 ]Jdiaxol-5-yl-2-(2,4-d ichloro-phenyl)- | , | -dioxa-1,~-dlhydro
| 7~~-benzo(e][I, 2]t hi azi ne-3-carboxylic acid; 4-Benza |

|, 3] di axol (2-chl or o- 4- net haxy- phenyl)- | , | -diaxa

1, Z-di hydr‘galm‘%gl%ema[ e][1,2]th,iazine-3-carboxylic acid; &é{rj]szgg/[mm

1, 3] di oxal - 5-yl -a- (3-chl ara-~-nmet hyl - pherdd ) - 1, 1- di oxa 1, 2-di hydro-|
~,6-benzale] [ 1, 2],t hi a~j ne-3-carbox

4. Benzo[ 1, 3] di oxol dISWPPfZUR *eﬁmePHdh/W‘gﬁm’)m peid ofifornia X _ i hydr o
17~~-benza(e][1 2] t hi azi ne- 3- csxbaxylic |d 25

4- Henzo[ | , 3] di axal -5-yl -1, 1-di oxa- 2- (~- pyr -1.yl-phenyl)-1 .2-di hydro
17~~-berJZa[ e] [ 1, ~] t hi azi ne- ~- car b&gy] i ¢ .C|d'R§ Henzo[

X, 3] di axol -5-yl -2-(3, 4-di n~et hyl -i saxazgl ~8yy1l)-1, | ~diaxa
1,2-dittydro.l~, ~-benza[e] (I,2]thia~ir arboxyllc sai d;
4-(G—Nhthoxy-benza[1,3]dioon-S—yI)-I,I-c-oxo-2-(~-trif|uoronethy| 30
phenyl) - 1, 2-di hydro-1~, ~-ber~o[e] [1, 2]thiazine 3.carboxylic acid; and ‘05
Apri | 2002 we~ ~nasis ~ G'1'/~S~8J16$5~ 'BEOH

4- (3, 5-Dirnat hyl - phenyl ) - 2-( 2- trlfluororxlethﬁl phenyl) -1, 1- di oxol, 2- di hydm
-176- benzo[ e] [ 1, 2] t hi azi ne- 3-car boxylic id, Tha invention is also s
pxocoss for the preparation ofa conpound “Of Fornula 11 5 R- n~ conprising:
a) treating aryl brOrihftﬂ\mahhmummlthépidsemdfalpm&ﬂmb@maigmumn de to
generate an aryl ainc bromde of Fornula ~ R ~n$r Y 1 re%ctlng t he
product Sof step a) alpeiassinm earbmmate atabouLbQMmprodmaqqmnpyﬂ R~ Pin

THF in the presence o;, a E)ailadl um cat al yst to produce a conpound of
Formula 1 )

The free acid of Formula 1 is obtained by sponification of the ester with,
for example, LIOH in THF/MeOH or in dioxane. Any strongly atkaline solution in
methanol ¢an be used. '

10 Compounds of the invention are those prepared by the above process,
especially those selected from:
4-(3,5-Dimethoxy-phenyl)-2-(2-trifluoromethyl-phenyl)-1,1-dioxo-
1,2-dihydro-1A6"benzo[e][1,2]thiazine-3-carboxylic acid;
2-(2-Chloro-phenyl)-4-(3,5-dimethoxy-phenyl)-1,1-dioxo-1.2-dihydro-
15 1).6-benzo[e][1,2]thiazine-3-carboxylic acid;
2-(2-Bromo-phenyl)-4-(3,5-dimethoxy-phenyl)-1,1-dioxo-1,2-dihydro-
1AS-benzoe][1.2]thiazine-3-carboxylic acid;
2-(2-Chloro-phenyl)-4-(7-methoxy-benzo[ 1,3]dioxol-5-y1)-1,1-dioxo-
1,2-dihydro-126-benzofe][1,2)thiazine-3-carboxylic acid;
20 2-(2-Benzyl-phenyl)-4-(7-methoxy-benzo[ 1,31dioxol-5-yl)-1,1-dioxo-
1,2-dihydro-116-benzo[e][1,2]thiazine-3-carboxylic acid;
2-(2,6-Dimethyl-phenyl)-4-(7-methoxy-benzo[1,3]dioxol-5-yl)-1,1-dioxo-
1,2-dihydro-1A6-benzo[e][1,2]thiazine-3-carboxylic acid monosodium salt;
4-(7-Methoxy-benzo[1,3]dioxol-5-y1)-1,1-diox0-2-(2-trifluoromethyl-
25 phenyD-1 ,Z-dihydro-l?«.ﬁ-benzo[e][l ,2]thiazine-3-carboxylic acid;
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Rs The free acrd of Fa~tnula 1 is obtained by spanificati %Aﬂriléb@,
ester. T he followi ng three conpounds are obtained 6y the above process: r
2- (Z- Broma- phenyl ). ~4- ( 7- net haxy- ber ~a[ 1, 3~di oxal -5-yl)-1, 1-di oxo 5

1, 2-di hydr 0'W6an§3§20[ e][l, 2] thiazine-3-carboxylic acid mattosodi ur nﬁé
4- (7- Et hyl - be~ w8/

o[. 1, 3]dioxol-5-yl)-1, I-dioxo-2-(2-tr|ftuorarrefF{",

0z S

i1t
Byl )

1, 2- di hydro- 1~, ~-benzo[ c] [ 1, 2] t hi azi ne- 3- cg-boxyl i c acid, potassium salt:
arrd 4-B enxa ( 1, 3]dioxol -5-yl-2-(2-benzyl -phenyl)-1, 1-di oxa- a
,2..dihydra | -, d- bengﬁjeaﬁ[igﬁﬁpﬁglaéﬂl*ﬂé@ﬂwgt{&&yﬂu@mtwl-mpyhha

i nvention is alf

cA~Me rN=' ~'
chloride with
formula F H |

of step bJ above wi t4-Benzofil3]dickylef-yH2-(24ptopylphem)-d | Iediorou(d-dibydro-116-

10

15

20

25

30

& BRIl R ol B eyt L0 oy

1 equi y: Aniil 4 0,19 azsnl f rni.de

S ~ N @ﬁ%[&%ﬁ‘i{p@%*ﬁ 28%ggxﬁhﬁ@éﬁ‘%%f@’]fﬁ’fxﬁféﬂ%ﬁéﬁ12%'5% b)
l'i;thiatiag thebgazoféldi2]diazideePcirboRfltvVaidt | aw tenperatures snd quenching
wpth Ca2 to farm$ conpound of formula ~ Rs ~R5 5 c) treating the product

net hanesul f oni ¢, aci toduce a, compound of formula HN S\ RS ~a ~S H
d) treating thebWBgm&]&“ﬂe$°@° BRI t h NaQwve fol |l owed by net hyl

4-Benzo[1,3]dioxol-5-yl-2-(2-isopropy!l-phenyl)-1,1-dioxc-1,2-dihydro-
1A8-benzofe][1,2]thiazine-3-carboxylic acid;
4-Benzo[1,3]dioxol-5-yl-2-(2-butyl-phenyl)-1,1-dioxo-1,2-diydro-1A6-
benzo[e][1,2]thiazine-3-carboxylic acid;
4-Benzo[1,3)dioxol-5-y1-2-(2-fluoro-phenyl)-1, 1-dioxo-1,2-dihydro-1A6-
benzo[e][1,2]thiazine-3-carboxylic acid;
4-Benzo[1 ,3]dioxol-5-yl-2-(2-hydroxy-pﬁenyl)—1 ,1-dioxo-1,2-dihydro-
1A6-benzo[e][1,2]thiazine-3-carboxylic acid;
4-Benzo[1,3)dioxol-5-yl-2-(2,3-dichloro-phenyl)-1, I-dioxo-1,2-dihydro-
1A6-benzo[e][1,2]thiazine-3-carboxylic acid;
4-Benzo(1,3]dioxol-5-yl-2-(2,4-dichloro-phenyl)-1,1-dioxo-1,2-dihydro-
126-benzo[e][1,2]thiazine-3-carboxylic acid;
4-Benzo[1,3]dioxol=5-yl-2-(2-chloro-4-methoxy-phenyl)-1,1-dioxo-
1,2-dihydro- 1A6-benzo[e][1,2]thiazine-3-carboxylic acid;
4-Benzo[1,3]dioxo]-5-yl-2-(3-chloro-2-methyl-phenyl)-1,1-dioxo-
1,2-dihydro-1A6-benzo[e][ 1,2]thiazine-3-carboxylic acid;
4-Benzo[1,3)dioxol-5-y1-2-(2,6-dimethyl-phenyl)-1, 1-dioxo-1,2-dihydro-
1A6-benzofe](1,2]thiazine-3-carboxylic acid;
4-Benzo[ 1,3)dioxol-5-yl-1,1-diox0-2-(2-pyrrol-1-yl-phenyl)-1,2-dihydro-
176.benzo[e][1,2]thiazine-3-carboxylic acid;
4-Benzo(1,3)dioxol-5~yl-2-(3,4-dimethyl-isoxazol-5-yl)-1,1-dioxo-
1,2-dihydro~1AS.benzofe][1,2]thiazine-3-carboxylic acid;
4-(6-Methoxy-benzo[1,3]dioxol-5-yl)-1,1-dioxo-2-(2-trifluoromethyl-
phenyl)-1,2-dihydro-1A5-benzo[e][1,2)thiazine-3-carboxylic acid; and



branpacetate to produce a conpound $ as above. 10 Compound $ is carried
aver to Fornula 1 as described before. Conpounds of the inveggApil 2802 t hose
prepar ed fromthe above process, especially 4-(7-Ethyl-benzo(

, 3] di oxol -5-yl)-1, |
-d| axoz- ( romet hyl phenyl ) - 1, 2- di hydr o- 1~, 6- benza( e] (m, ne- 3-
car boxyl i gwgégé&%t hyl ester. 15 The sodi um and pot assi um sa é%ﬁh@#ﬁ
above conpound are preferred. The inventi.gn is also a procass far the
preparation of a co ound of Fornula 1 which conprises -~ “( .N
~, . a) refluxin~ »»Dimethylphenyba2(2tdafvorometiyliphenyd)- AH%BMP to produce

ril. 2002 wo, ~~N~~~ s0S R5 a~

cyclic intenxed| ate,of

R~ b) treatfngf&t‘&%‘yﬁ?"d%@{’ewﬁﬁit%mﬁfz@ﬁ' b °|¢?\§ﬁa35| um PGT/ r J$9~J1885G
hexanet hyl di si | yl azj, rqgduce 5 the
Keto ostor of formd g%@%&l&)ﬂ‘ﬁ?ﬁ;&)‘p}oc@g%lﬂ'ﬂgéﬁteﬁ&ﬁubﬁofgkﬁnﬁ%}ﬂgrﬁﬂgaatI o

t he product f Form@adp b) above to produce an internediate o fornula d OO
~ 1Br ~t-Hu sud R~ J d) cycliziagg4he pnduct of Step c) above usi ng

pot assi um carbonate i nn DI VI F to produc2 enol of fornula Ka.H,~) ,
Ca~r-~u R6 -..- ~ RS K 10 ~' he eggl is thenRJ_,’lsed to produce a aanpound of
fiarmula 1 above.

comprising:
a) treating aryl bromide with n-buty! lithium followed by zinc bromide to
generate an aryl zinc bromide of Formula Y

Ry Ry
ZnBr
Y
10 b) reacting the product of step a) above with
OTf
% CO5R,
L X
S
02 /\Q
P

in THF in the presence of a palladium catalyst to produce a compound

of Formula 1
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are those prepared by the above process and especially thosepsabgiciopd from

2- (6- Met hyl - benao[ 1, 3]di oxol -5-vyi p-4-hydraxy-1, | -diaxo-1, 2-di hydm ~, d

benzo[e)[ 1, 2] t hi axbne- 3-carboxylic acid tart-butyl ester; 5

~-(2-) anmo- -4- hydroxy- 1, 1-di axo- 1, ~-di hydro- 17~~~

ber~o[e] [ | ,%%é%‘i‘ne- 3-carboxylic acid tit-butyl ester; PCT/US9R/1 6856

x~(d- Chl orcr phenyt) - 4- hydr oxy- 1, 1- di oxo- 1.2~ di hydro- 17~~. ~

benzo(e][ 1, 2]t hi azi ne-~-carboxylic acid tort-butyl ester; and

2- (6- Chl oro-beazo[ I,3 ]dioxal-5-yi)-4%hydroxy. .1, 1-di oxo-1,2-di hydrol a 1

~, ~-benzo[e] [ 1, 2)thiaaane-~- cq{ boxyllic agid tent-butyl ester. The

invention is also a process far e [@ 3on @ a conpound of Fornmula 1
N

conprising: a) reacting 2-nethyl anal ith benzenest~lfanyl chloride to
ptoduce a conpound of formula F HS Rd RS 15 . F' h) treating the

product of step s) above with n-butyl {lithiumand then with

3- met haxy- 4, 3- net hyl enedi oxybcnz=a F ' uce a conpound of f ordmul a
Vi< ~3 J~--~Hi "-'2 ~, ~6 _° D5 April 2002 WO ~~11291d '
P~' ~"Nb~811685b -11 c) treating pr odNct @ step b) above with sodi um
hydride foll owed by methyl bronpa&etate to duce,a conmpound of fornula N
~1. ~3Hj)] ~(~"- Ca~Me R6-~;-yﬁ2. OX1'08 zi ng the product of
step c) above to produce the Correspondpgg S™keto ester of formula a , R

r--co-mMe g N,~.. 02 ~5 U ~d e) cyclizihg the product of step d) abcwe by
treating wih 3hORee agl ot Foflia 138 bhaldbaBy spRRfticafibh B fheRfter'er ~t L0 produce
t he correspondi ng ester o rmula
The following three compounds are obrained by the above process:
- 2-(2-Bromo=-phenyl)-4=(7-methoxy-benzo[1,3]dioxol-5-y1)-1,1-dioxo-
5 1,2-dihydro-1A8-benzo[e][ 1,2]thiazine-3-carboxylic acid monosodium salt;

4-(7-Ethyl-benzo[1,3]dioxol-5-yl)-1,1-dioxo-2-(2-triflucromethyl-phenyl)-

(@]~

1,2-dihydro-1AS-benzo[e][1,2]thiazine-3-carboxylic acid, potassium salt; and
4-Benzo{1,3]dioxol-5-yl-2-(2-benzyl-phenyl)-1,1-dioxo-1,2-dihydro-
1A6-benzo[e]{1,2]thiazine-3-carboxylic acid.

10 The invention is also a process for the preparation of a compound of
formula B
COOMe
~N
5
0, D" Rs ,
Rg
B
comprising:

g) reacting a phenyl sulfonyl chloride with 1 equivalent of aniline to
15 produce a sulfonamide of formula F

N
ool
R



05 April 2002 12 Rs Conpounds of the invention are those prepared by the

above process, especially 05 April 2002

4- (7- Met hoxy- benzo[ 1, 3] di oxol -5-yl)-1, 1-di axo-2-o-tolyl -1, ~. . di hydro- 1~, 6be
r~o[e]tl, 2~t hi azi ne43~aarboxylic acid nethyl ester. ~"he invention is also
a pharmaceyti nposition of the conmpounds of p'ornmula | a=have

conpri szrrgwg_sﬂfgrgpeuti c2~.1ly effective anount of a corxt pgpgﬂ'@"fﬂ““

Formula. 1 iri admixture with a pharmaceugically acceptable carrier. The
conpounds of the invention ark useful in inhibiting elevated |evels of
endot hel i n conpri sitiglithdsting the pradugt efstep Habove at lovctamprrateres and

t herapeutically effectjve tggi g& {ﬁg rrugl ¢in unit dosage
form They are al so uéléﬁf“ﬁ*l% atﬁéﬁﬁﬁrg%g 8@ % f)@tﬂ’ &o r hage,
essential, z-~enovasoular, nalignant axtes H i nonary hypertension,
congestive heart failure, cerebr@g¥ ™echemea, or cerebral in~ arction.
According to anot her enbodi nent @ i sh‘ie}qﬁventi on there is provided tie use
of a conmpou~~nd of the iuaventi ohf.aX prepegati on of a medi canment ih
unit dosage ormfor inhibiting el evat I evf endathelin in a host. .
Accordi ng to anot her etnbodl nent of thi%ije s on there is provided the
use of a conpound of the invention for t prepdRatl otl of a nedicanent ira
unit dosage formfar treating a condition selected fromthe group
consisting of treating subarachnoid he~t ndfer hage, treating essenti al

hypert ensi on, ret~oyascular hypertension, | i gnant h rtension, pul monary
hypert ensi on, treat ng"%‘mﬂg@gﬁ) c %%‘QP%MrE%UFg?&¢§%¥%@BF%$QI

i schem treating ce ﬁ?@,ﬁ i i i A6 { ,

treati ngj chronic r enaF I FL~r g?{ﬁ%‘%ﬁ%ﬁg@g%?lgﬁs\?g@(%gg?%ﬂp?%g?iﬁng

cirrhosis) treating sépmuaBhock, treating endotoxic shook, treating
arrhythm as) treating asthma, treating @reecl anpsia, treating

at herosclerdtic disorders, treating angina, treating cancer, 05 April
2002 12a treatrrrg benign prost rpl AS¥a, treating i schem c disease,
| at, 3 2

treating gastric nucos~,| damag s por r hagi ¢ shack, treating
i schem ¢ bowel damage and treati et es 3
further enbodi ment of this invention tnﬁrgﬁls prowv ded a conpoui nd of the
i nvention when used in unit dosage fornfar ¥ nhibiting el evated | evel s of
endothelia in a host. According to another enbodi ment of this invention
there is provided a conmpound c~f the i r&entian when used in unit dosage

formfor treating condition se] ect from t he.gr. [.Sti treating
subar achnoi d henor ?‘Ha 8‘,‘“‘1&@5“ °E§€589ﬁ?)aﬁ 0K B t%@&gﬁ‘#%%@g?%my r
hypertensi on, mali gnagjoniodeelated Produce RWoipoand Buépdbi&nsi on, treating
congestive heart failure, treati ng cerebral ischem a,_ heating cerebral

!

i nfarcti®n, t feompowpd i carmiedever i Fommala 1 o5 dascribed befosthi ¢ renal failure,
freat | br al e . . . : hock.
reating cerebral  Cofipnmus A ol i Gerdg a§é %ng{eaareah%?ﬁ HIALB O ploRe 1 OC

treating endotaxic xeating arr hyt treating as ., treating
preecl anpsi a, espeiellydr(AEtigldentafi S]dioxaliByh-1; bdioxp-2-(2tifluogomethyha,

treating cancer, treating benign prastatic hyperplasia, treatjng ischemc
di sease, tr eatnhﬁ@ylb'ds'&'dmd%%%mmeﬁﬂﬂg@?ﬁ?ﬂé&@rWWﬁB ﬁmﬂr%?ji‘g esiedek,

Desor i ption of t he THCANER AR RORRih Rk tfife thREbRpopnf pft pefiley, o1 21 1 €C
"al kyl "1§ neans a stTih igthéntion il eRo i PhesksH fod tee prepiration ofaleempolrgivofng from 1
to 12 carbon aP; ons umy%ﬁl, ot her\é\g/se specified and includes, far exarraple,

met hyl ) et hyl ,Fosmylaohvhichcommrtses; | n-butyl, sec-butyl, xsobutyl,

indecyl . and dadecyi  Hal ogqr e T OBAERe) ohl orine, brom oxe or i odi pe.

The term " adkoxy" is art alk oup descxi bed above attached by oxygen

4 \g]ost. According to a.

to the rest of the nmolecule. Preferge gxoup are from1l to 4 carbon
atoms. 05 April 2002eflBimD119x6 Rys;' 1 6856with gnerequivadent ofecei vi ng a
conmpound of the invention is a Rt ularly a human, The canpow ds

of Formula | above may be prepared b)ﬁssever al Rsnet hads. These nethods are
illustrated in Schemes 1 thnugh 3 angl in a detail ed manner by 5 way of
illustration in the exanple section of the specification. Schenme 1

il lustrates the gener pyrigineaad DMAPdD prddnce cegiriatermadiafe dfffermmdaipbunds of
Fatrmula 1. Synthesis of the internediate A, was described in United States
Patent 5,599,%$ | | . Reaction of methyl-2-(chlarosul fonyl)benzoate with
ate. aniline in nmethylene chloride with 1 to 2 equivalents of pyridine arid
a catalytic 10 anount of MAP at room tenperature overni ght affords the

sul fonam de A The



reaction can al so be run using neat pyridine as the solvent. Al kylatian of
A was achieved by treatnent a f A wth sodiumhydride in DW nghﬁlv%zby
reaction with nmethyl bronmacetate to give internediate S. ~ caa be
converted to the key internediate C via C sisen cyclizatian which were
found to bewpnanzed by at 15 |l east two different catal yst. Ipgramegiiéssen |)
the,internedi at-e B in tnethylene chloride was added to a solution of 2

equi valents of Tid4 in nmethylene chlori dP-at -78C fol | owed by the
treatment with 2.2 equivalents of trietfgyl am ne. The reaction was quenched
with I'I~T HC foll owed by aqueous rk mp and recrystallization. The
condition Il is simlar to cart di W t e use of 20 ~ 1.2

equi val ents of TICl2(OTfj2 (~u~I m N
quench with pH 7 phosphate buffe
Cwas treated with triflic anhydride iy vents 8uth as methyl ene
chloride in the presence of 2 to 5 equi Val '&hts of pyridine for I to 5 hours
tto afford the triflate la quantitatively. The coupling reaction was carried
out between the trifiate D-and 25 the cofresponding boronic acid in DM "and
toluene (ratio of 1;4) ip the presen of 10 mal €% t et r.aki s(tri phenyl
phasphl ne) pal | adi ut B wﬂm%ﬁﬁ%ﬂm 2} apoye with notassieak s of pot assi um
carbartate under refl g KT b 3%'5%% i d, and
t he product was purifi eﬁﬁgﬁh@gﬁﬁﬁdﬁrfgﬁﬁﬁﬁ?gﬁg‘ or by ?%???s{osdr I zati an.
The free acid of the Formula 1 was obtained by @pani}icatioa 30 of the
ester with aqueous LiCOH in TIdFI MeO~i or in diolfanej| The free acid can be
converted, for exanple, to a sodium or oY sal t Ot-Bdi ch are nuch mare
05 April 2002 W- 9911916 ~GINS981t 1856 -
wi'th arts equival ent ~OH REH ok FoWee recrystallization.
Schene t a indicates %e%ggzt%fg&o@eauggsenbl y r@acti r the fannstian of
tl Ze 4-aryl benzat hi axi ne denivativcs exenplifi €ty per nedi ate ~. The
coupling 5 reaction was conducted by reacting an ‘a®yl zi nBsbr om de)
prepared by txeatir~;g an aryl brom de w th one_:equival ent of n-butyl
lithiumin THF foll owed by zinc bromde, with tfHe intennediat~ D in the

presence; of 10% t et fyaki ' ' ' ¢atal yst under
refl ex 1950r 2 hour s.é)' 5*??@&%’%@@%%2%%@% h%og{e#?gg(?q%gs.g&u e\./@nte

rel atively expensive bffdmmidsIng naterial,

nmet hyl - aa( chl or asul f onyl ) benzoat e, wi h penyl sul fonyl Chloride. The
process (Scheme |b) is proven to be pre conom' cal and workable in | arge
scal e. The sul fonam de F was farned Py re# bitrﬁ]the phenyl sul f onyl
chloride with one equivalent o ot | a

ﬁ? mlar condltiorr as
described far A or using an eq ﬁo sat us~at ed sodi um bi car bonat e

, 1989; 62: 1917) foll owed by
trac esjpar kup. The cyclized enol

solution in THE , It was 1 S |1 ey uLi at | ow tonperature and
guenched witlx CC~ to farmthe inter i at n 92% yield. The acid G was
then treated with acetic anhydride wit% ti e®B¥ount of

met hanesul fonic acid to formthe inter iate M4 This cyclic conpound was

treated with NaOwve foll owed by quenching with nethyl brarnoacetate to form
Bdirectly in 71%yield. 05 April 2002dr MO g9na~rs 15Sche~ne 1

FCTIrJ$~8118856 Ca2 Nt 1DIVAP~ 2 ~ ~~RT,. . t 6 2m ~

as Ar 4$ J\{E c%zumg thepﬁo uct of Stefgl c%‘bove using potdssium carggrlnjart,es o
OH

COzl-Bu

N

DMF to produce enol of formula K 8 I;
2 .
Rg

10 The enol is then used to produce a compound of Formula 1 above.



CazMe NaH, DVF ,,~, ~ ~~ N -C02Me Condition 1 Br~ Co2Me ~ ~ ~ ~ 1 or Il 2
-16 hours B C Condition !: Tid 4, Cl-1ZCl~; Et3N Co:ldition 08Aprfi2002( OT~~,
CH-Cly; Et3N Tiao, Py CHCh, 0C D LiaH, rHF RT,16 hours ~ a~ (Ha)2 ~ t~
Pd( Pph3) ~,. 1 CZC03 DMWFI t ol uepe, reflex, 2 hours KO ~t or NsClH MeCH HZO or
Nay ~s~N a 05 April 2002 wJ 9~~riaW6 P CTNS9$116$S~ Schene
1l a pd(PPh?}v&f”nﬁg 70C, ~ hours ti mTHF ~ . ~~uLi a, ZnBr2 816856
Schene 1 b E~ HZN-~", 1'y, DMAP "~ ~ ~Njg.~ ~+ FC~1 RT, t 6 hours @
s0201 3 F3~ F a~t~f Ro~o , i , ~auL~. S ~r~~..~~1 ,~\ [ oz ~ ~.
M-so~H ,..92 a ~3G Campoundzaif i@ iventide arethose prepared by the above process and

especially those selected from:
2-(6-Methyl-benzo[1,3]dioxol-5-yl)-4-hydroxy-1,1-dioxo-1,2-dihydro-
1A8-benzo[e][1,2]thiazine-3-carboxylic acid tert-buty! ester;
5 2-(2-Bromo-phenyl)-4-hydroxy-1,1-dioxo-1,2-dihydro-1A6-
benzo[e][1,2]thiazine-3-carboxylic acid tert-butyl ester;
2-(2-Chloro~phenyl)-4-hydroxy-1,1-dioxo-1,2-dihydro-1A6.
benzo[e)[1,2]thiazine-3-carboxylic acid tert-butyl ester; and
2-(6-Chloro-benzo{1,3]dioxol-5-yl)-4-hydroxy-1,1-dioxo-1,2-dihydro-
10 128.benzo[e][1,2]thiazine-3-carboxylic acid tert-butyl ester,
The invention is also a process for the preparation of a compound of
Formula 1 comprising:
a) reacting 2-methylanaline with benzenesulfonyl chloride to produce a

compound of formula F

15 -
b) treating the product of step 2) above with n-butyl lithium and then with

3-methoxy-4,5-methylenedioxybenzaldehyde 1o produce a compound
of formula M



CCaMe MAC C + ~\ 02 I Hx ~ Zn~r NaCxll~e; ~rCHzCA2Me 710 COzMe |

~N, r-C-2Me FCC H 05 April 2002 WO 9~911%~I b P~TI U991~116%0%AprilZ00Sever al
conpounds in the Exanpl es were synthesized through a syntktesis outlined in
Schenme 2. Conpound A, obtained as described in Schene 1 was refluxed in- -
xyl ene for woewzddés with 1 equival ent of pyridine and a Cat BEYPUSES/H88AINt
of DMAp to afferd the cyclic internediate,H This conpound was treated ~

wi t h pot assi um hexanet hyl di sil yl azi de foI'H)V\ed by t=butyl acetate in THF at

-7$8C to yield the KetRq ﬁﬁ%ﬂx@ph‘odu@f@ﬂtép ﬁ)tavwewh SuAturs Adriddfollotvedibyh N~~
in carbon tetr,,achlorid 0 Obtain J which is in turn cycliaed via

treat ment with pot assimsthydrereacstate torproduge a camepasnd of forftla Nonverted to
the ester L with simlar procedures illugjrated in Scheme | . Finally, the
t~butyl ester was removed 10 by treatmentf"n th TFA in nethyl ene chloride at
reamteaxperature to give the freeps Ké{)ril 2002 rwo 9~na9is -18

1

Scherre 2 PC~"NS9%JI 6856 CaMe H PY~ DVAR ~S~ ~'N '~ xylene, ret~ux
¥ ~,~~~AcC1 Bit, THF U2 ~ ~ 1 d h¢ "2 Me -?2$C Me A H ~" OE-Su N$S,
CC34 'S ~~ reflux, 5 hours ~2 Me | see Schene 1 TFA, ~~1~Cl2 RT) 16

hours | ~Z2C&t ~~, ~7MF ~, T, 16 hours L OH
P COZM& !

N

3

0y I Q
Rg Rs
N

d) oxidizing the product of step ¢) above to produce the corresponding

5 keto ester of formula O

e) cyclizing the product of step d) above by treating with a base or a
Lewis acid in an appropriate solvent to produce the corresponding ester

of Formula 1



05 April 2002 WD 991i ~9~16 PCT/ US98Ji b856 ' -1 ~ Schenme 3 illustrates an
alternative synthesis thgt has been successfully utilized i s Agil2002 hhesi s
of certain analogs. This is illustrated by the synthesis of Exarrtple $.
Internmediate F was treated with 2 equivalents of rt-butyl lithiumat -78C
to generate the dianion. 'Thema solution of 3-methaxy-4,5 5

nmet hyl enedi oxybenzal dehyde in tetrahydrofuran was added to the reaction
mxture. It was then warned to ~C over 1,& hours. Aqueous work up afforded
1Vx which wss treated with sodi uuz heriée foll owed by nmethyl bronpacetate
to gfve N. ()ones oxidation of N was garried out in acetone to afford the
keto ester Oin 60%yield, The cyclizg f O can be pronoted by a base
ar a ~,ewis $cid such 10 as titlarj ym Fgra-bis-taflate ary an
apQopriate solvent such as net hyljg | oride. The ester ~ was purified
by col um chromat ography to providg¢ purelsanple in 53%yield. The esters
synt hesi zed through this route werwe,spesXified according to procedures
described is ~ck~ene 1, 05 April 2092 WD 991139y6 -2Qschene 3 1 g,.N,~ 2
eq) rr-BulLi) Et3GL 02 Me MeL~ CHO zongs reagent ~H scetorie ,~-CO3Me "~ Me
N Li C~F~ | e di oxane FCT~S/ i~ @PRer G3M 0z | ~,,. MM

Ti (C-T~ZCl~ o M5, CH-Ciz ~~ Mi~rv )2 ~r"'" M Kd'3 or NeCOH.
MsOHl HZO ~ or ~rl a~

. Compounds of the invention are those prepared by the above process, especially
4-(7-Methoxy-benzo[1,3]dioxol-5-y1)-1,1-dioxo-2-0-tolyl-1,2-dihydro-1 AS-
benzo[e][1,2]thiazine-3-carboxylic acid methyl ester.

The invention is also a pharmaceutical composition of the compounds of Formula [
above comprising a therapeutically effective amount of a compound of Formula | in
admixture with a pharmaceutically acceptable carrier.

The compounds of the invention aré useful in inhibiting elevated Jevels qf
endothelin comprising administering to a host in need thereof a therapeutically effective
amount of a compound of Formula I in unit dosage form. They are also useful in treating
subarachnoid hemorthage, essential, renovascular, malignant and pulmonary
hypertension, congestive heart failure, cerebral ischemia, or cerebral infarotion.

According to another embodiment of this invention there is provided the use of a
compound of the invention for the prepatation of a medicament in unit dosage form for
inhibiting elevated levels of endothelin in a host.

According to another embodiment of this invention there is provided the use of a
compound of the invention for the preparation of a medicament in unit dosage form for
treating a condition selected from the group consisting of treating subarachnoid
hemorrhage, treating essential hypertension, removascular hypertension, malignant
hypertension, pulmonaty hypertension, treating congestive heart failure, treating cerebral
ischemla, treating cerebral infarction, treating acute renal failure, treating chronic renal
failure, treating cerebral vasospasm, treating cirrhosis, treating septic shock, treating
endotoxic shock, treating arrhythmias, treating asthma, treating preeclampsia, treating
atherosclerotic disorders, treating angina, treating cancer,



05 April 2002 VIi O 991i 2916 PG'I"' YU898l 1 d$56 ..21 Sone of the conpounds of
Formula 1 are capable of further farm ng both pharmaceuti caldsAgprit2002 abl e
base salts, Al of these forns are within the scope of the present

i nvention. pharmaceutically acceptable base addition salts are fornmed with
metals or 5 amnes, such as alitali and al kaline earth nmetals or-organic
an~es~. Exanples of netals used as cataans are sodiutr~, potassium
magnesium calcim, arid tyre |like, Exampl,es of suitable am nes are

N, hf - di benzyl et hyl enedi am ne, chl arnpracaine, choline, diethanaiam ne,

di cycl ohexyteatiing benige trirostdtiv-hyewrplasia, tesating teehémicodismaey roating grasivicrmucnisale
(see, far exanple, Serge SM . et, al,.,. 1 d ' Pharpaceutic Salts, " Journal of
Fhar naceut t9@5R8%c #@ﬁg‘l@ %F@?‘F,h%‘? ﬁh-c'Pk’SFf?unﬁhéSCH%Bg &8&%{% idgﬁmag%llafng ﬁga@% d
aci di ¢ conppayaeks, ArEndat.epared by contacting the free acid formwith a

sufficient anount of the desired bass to_produce, the salt iri fhe
convent i onal nﬂﬂ%?dmm#M%ﬁmﬁ@Wﬁ%g\%%m@PQﬁEmdﬁ @g%\ﬂ{l&qt HETRPPUN can

exist in U%%Oéh\éafn%g?%@ LO G pg'uhita&osﬁ%é VB Ofot GinBbitirgh elevaieaolevyigr 6t ed

farms. In general vat nxas, 1ncluding hydrated forns, are
equi val ent endotheBmin/ahest. f arns and are intended to be enconpassed within

the scope of ! Ne dBIBRER arldef ShbBBinneiE bt idtnPniiol TP TDREDIRA AlookipBui] 6 Cnt

i nvention POSS I ral centers an eac cqqt er nmay exi st In
the R or S ta@invention tiearused e upit dveage Bimifoy tastingna iconditionl geleeted from the

ensntioneric and epiperi ¢ forns as | 1.,as the appropri $t j iC
ot oo 1 HEPEDCoRERE o GPat eibamiincid Yoniotihelh ek, Hefertal BySERTE, ©
ant ag;) ni st SeMvasaflat gy%éﬁfépsﬂgﬁ,e giaﬁ%?&teﬁ@cﬁﬂﬁ?ﬂs npltlﬁmh?gt hppeirtamipnu mstum; t he
i nventi on possess endathelin ~5 antagoni,st activiLy. s, . the.conpo S
were test e?ﬁ%ﬁ?ﬁiﬁn&e?ﬂ dwiures %ﬂj&gicﬁﬁgf%i‘i“ %F@E@%{g § rgﬁ"fkf“@&éa’gﬁf’;ﬁﬁ?ﬁ )
binding in a%ufe?ﬁ:ﬁ&lt ﬁ{i)lui’c? %ﬂéﬁgn?%ﬁ:ﬁﬁ@%xﬁp PRI Oigcartiap oepdbddl vaasipasim| arating

nhi bi

ant agoni st activity by 1'nhi ion of ET-1 stinulated arachigdopnic sold,

rel ease andccighosis, Jreating septic shoskc aating endotayic 3ok HertRg A X‘-ngngfem% .
procedures VA ol RSO fis6defs] BBaNRAAN ieditng 05
April 2002 s‘é@l'ngeg%&Eﬂg%%%ﬁ%&@%ﬁégﬁgﬁthﬂgsﬁgﬁmt aéoniest s, of ~ndot hel i n;_g

St zuct ur ~Acdanveért yrehting herigm prospaticoliypemplasig, teaging ijchemiq-gisease, freating gastrc

Bi nd o AcsRooPAb APBRRD TG, pepfotefd sEck doifile Jobiinio Nevel "ehdye SAT
Ltk-cel | s Sreaipg@dveteg, ihadmsbi nant human ETA. (HET,e,), and CHC-K1 cells
cul turod el 15 by Tysing coPetaibd Paperingy of FhY MBI ©) BLEE™ B 7o
EDTA) pH 7.4) andikastfetinds o8 Ruiribladl, the term “alkyl” means a straight or branched
hydrocarbon. radical having from 1 to 12 carbon atoms unless otherwise specified and
includes, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-
butyl, allyl, n-pentyl, n-hexyl, n-hepty}, n-octyl, n-nonyl, n-deeyl. undecyl, and dodecyl,
“Halogen” is fluotine, chlorine, bromine or iodine.
The term “alkoxy” is an alkyl group as described above attached by oxygen to the
rest of the molecule, Preferred alkoxy group are from 1 to 4 carbon atoms.




bounce " A" hoxnoger~i zer. The honpbgenate was centrifuged at 30,000 x g for
10 2G minutes at 44C. Menbrane pellets were suspended in col @ Apilf2802
containing 24 rnMTris, 2 mM EDTA, 20U p, M pefabloc, 14 i.w

phoagharam don, LU ~tM | eupeptin, 1 ~M pepstatin at pH 7.4 and frozen at

I 8DC unt i Iﬂ% nbranes were thawed and harnogeni zed with
Pol ytron then (}2%,[ ed in tissue buffer cantal ni rrg 24 M Vi Tlﬁ?'ﬁ%@h%%EDTA
24p N, M Pef abl oc, and 100 EtM 15 bacitraej:a (pl~ 7.4). Radioligand and

conpet i ng Ilgands were prepared in biadiag buffer ca_ntel ning 20 n~IVI Tris,
2 nM EDTA, and 0.1 'ﬂeeémt rECRINIRg(S GRINBALING Oh Eheguention jg acnammel, RRRiguisply

conbi ni ng nen‘gf}% ] 12SI)-ET-1 (40 pM and the conpeting ligand in a
final vol unme ~i L and incubating far 2 hours at 3'7C. The assay was

L Tontes ! b TR ST e e s
?ggl ';Irz'\i/lcl [|1_ 1[\6%??9@?‘?@5 °ﬁ@?ﬂlﬁt% g’é""ﬁg g“? QCF?~~‘|8W§?%EH(?¥ of
Ac~~ eassg (AAI‘&}’ &ﬁ:fl%ﬁatugfriggﬂfe %gm?i%ecgcuﬁthw ﬁéﬁ%t@uhscl ~~ells fEL'~)
bv~ the Co hounds dScheme 13Bustratas thagemgdmreﬁedamfwﬂlwmpﬂrmeﬁfhﬂ by the
20 d 1ol case. ARG a dppul). STulRSER U aEraSaidle A VR ERAHIARRC .

Loadi ng Medi a gidtdd Pitén%ﬁ 2 Rta&:&pdﬁnaﬁﬁ-zc(dm&@smﬁd efifdle withahi doni c
acid (Anmersham . Confluent nonol ayers of April_ 20 W- 991 179xG

PCTNSOBI y6856 anilimednmetadene chloride withd to @reﬁwplmmtnya&d"&rﬂétﬂwﬂ e cells
bat ed |
The LM fihs. o gmioipRaf AL pe ol Emndardé Seordfyt AHoRs (b uiffnaide A T2

(Hanlg S gsfs + r%@txﬁMchEE’ESbeﬁuri ﬂilhgn;ﬁtlpgnﬂmasﬁ%oavmt ergIahb;z]Pf AawaBTh_

i ncubated for 5 mnutes wit the r say ,buffe i s
sol ution was %WYﬁﬁéﬂmaWP’E%d“ays gﬂ‘?’ﬁ‘i&o‘l‘?ﬁﬁﬁ:@ d VéW&F Wd assay
butfer, and fuyghhey eﬂgﬁﬁ%a@&a&% gﬂﬁhﬁ&he@ia@ﬂ‘ub%nﬁé dohVértedo metEye

|ncubat|on was carr In a simlar mannex. .The sanme procedure was
repeat ed wi t h intermédietel( viarClaisert ayolizationwhichevare founsiehe piemepted bygt c o 1 ~)

and 10 ET~ nut es 10
Thi's Sobit on ek R aftire Retabf. b EdtaRldn G ehb RIS f AEtiyidnll

added, and t hehisrinewasaiddedtd a solaridn ofhequivalents nﬁ?‘i@qtmmﬂnéem QNQtldel qU| d
scinti hatian counter. ~ V~Lto | ~nta; a~i,~, mof ET-1 S~ m~| at ed

Va~acanst ri et izh-TEoR follawed by ithe treatmsnt with A3equivalenis oftyigthy é!ﬁmeam? ot oxin
6C Stinulated V, ~saconstri Gt isan.i it "gggbq. Vi aid - Male Ne
Zeal alnd r abbi t@“&fﬁf‘e ﬁ%‘ﬁ%@'%&%”i@ fog?@r@@i? ‘l"p'cl)énH an exga~ngt ~i nati a\rllv
Fenor al ac(rjd Qférwtiﬂfﬂuaﬂ ITHeiceditiend! isshhﬂﬁr?d s?p:dxﬂanémxﬂfthcumMct ive
tissue, and cut_into 4- 0 i um in
the ring® OverlBppeyalemseofl eéiz(é‘i‘t)zig "%gs"-r-é%\r@?ﬁ’gﬁggﬁgﬂ@g‘&%%@ )
~a~~e f | tl
o 1 ng t hom SR SHTRg oodihate fmtT pot PrasyiVe i 18 cfleedBfolds Y

| t'r ebs- bi car bowﬁ@ediéﬂvﬂhtﬁﬁﬁraﬂhmida iasolventsShcH\aGinethylehe 2hlondeiiathe 24. 8;
KO, 4.1~ MySQ4 7H20 TA O OZb;

, . ; 2, ~ A,
dext rose, 10. QPresemge 05'\3&0 ﬁ'&ﬂ‘t‘ffl;%FWé&fi’V“d*f‘c?%Fnlquégg‘Eﬂ t%ﬁﬁ‘!t’\%ﬁ'h%é e Dt
510 25 002, | G ifioRy b Lobling Rthof s e bt Bémiah s eieD and) g far
g pul xnanary art

f enor al and4 erlnswereleft fax 9U m nut es
to equi Rfbrat emewaﬂesﬁoadmglbogmlmé in BME dnd wAuqna&vatmroffmdn thsrprpsence

car bachol (1. 0oHH) BeleeRisnakisHRRny L phospRbs TIRAEH of e RAPid FRATCES | ©
pepti des, ET 12 é&lﬁ@l&ﬁds)of p8taskium carbonate under reflux for 2 hours, The reaction
mixture was filteted, and the product was purified by column chromatography or
by recrystaliization, The free acid of the Formula 1 was obtained by sponification
30 of the ester with agqueous LIOH in THF/MeOH or in dioxane. The free acid can be
converted, for example, to a sodium or potassium salts, which are much more




05 April 2002 WD 9~~t 2916 pCTItJS~81t6856 -2z4S6¢C (pul nonary), were

cunmul atively added at 10-mitrute intervals. The ET ar~tagarig5dAmil 2802 added
~0 mnutes friar to adding the aganist. ~hibiti ~ of b ,T-1 Induced P~~ssor
~ ec ~in Ry: Male Sprague-Dawl ey (Cltatles River Labarataries, Kingston,
Ontario) SWOMAFY wei ghing 250 to 350 g are anesthetized (IH(EMJSQBIIGEGU

mgl kg, Lp.) arrd acutely instrumented wi |41 a carotid artery catheter to
rnanitor arterial blood pressure and with™a jugular vein catheters to

adr r xi ni ster éﬁﬁEléYx?H?ﬁﬁ bﬁ&teﬁﬁn {Pvith dﬂ'é%qu%'t bENeOH 6 KOEBinMBOH
gangl i oni c- bl ocked h rnecany am ne .25 trrglkg, LV.) to prevent

hanmodynam c r&lloesed yg&@g}sﬁnmtwmahenged vmth bi g endothelia-1 10 (bET -1 )

( 1.0 nnollleg, LY. The, peak arterial pressar response in rats
pre-treated wi t h séfhemein e’éw@sﬁsma&e@ﬁtwmmblyrre@éﬁ»ﬁefpééwtfsnnanon of

veh ol - L1 eat 6 Pl el g SL W e ARG I DaR0lne
m nut es§bef orﬂ:attﬁm why dontincted lbyaeapting an dryl gincdirainide; prepated byclreatingan .
bef or -t he iyl bromiog i s gaivalegtotspuil Budiim o TEE Rijowed byztary o 1
x| 1 St g, iR thiefmitiReltF hé JRUEe 10996 Bxampl e~ T1 -2 1
a MeO ~ O Me tehﬁﬂs@pphdnyhﬁ@gphme)palkdm as &E cmﬂys undemﬁun forduweact ure
(cont”d) The Scheme 1 was further modified to replace a relatively expensive
10 starting material, methyl-2-(chlorosulfonyl)benzoate, with phenyl sulfonyl

chloride. The process (Scheme 1b) is proven to be more economical and workable

in large scale. The sulfonamide F was formed by reacting the phenyl sulfonyl

chloride with one equivalent of aniline under similar condition as described for A

or using an equal amount of saturated sodium bicarbonate solution in THF, It was

15 lithiated with n-BuLi at low temperature and quenched with CO3 to form the
intermediate G in 92% yield. The acld G was then treated with acetic anhydride
with a catalytic amount of methanesulfonic acid to form the intermediate H. This
cyclic compound was treated with NaOMe followed by quenching with methyl
bromoacetate to form B directly in 71% yield.
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O is a potent

OIFi(PPh )4,3111-}1:0 has @
u%ﬂéy—&h@. ery snodth nuscle

<10
OzZnM. It exhlblte ann| s stinulated vas trlctlonlrr
rabbit fenoral arternr val uezggt 7] 7. 1n viva, ETARbtogkade~ W h
oral E~ca~nple 1 U vvas dernar~ trated through inhibition of bEj-1]|iprepsor

response in the rat (P10 ngJkg prodﬂ@ed 44/ a inhibition at 8 h@yfs PpoOst dase
and 30 rngl kg produced a 48/ a inhibikion at 24 hours pastdase) and dog (15
ngl kg produced ZS%inhibition at Z~l| hoygs, .postdase). 10 oral E%%nple 10

i nhibited acute hypaxia pul nonar {HEypey Sion in the rat in a dose
dependent manner with the EDgp = 0. 8] ng gz(the pl asma EC~p = 0.046 p.~nl).
EXanple 1 D was well|l absorbed orally both in rat and dog. Termi nal
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elimnation t'ea's were determned to be 8.5 and 2:2 hours in rat and dog,
respectively) and bioavailability is 77% and 100% i n rat andQ8dgril 2002 The
conpounds of the present invention can be pxepared and admi nistered in a
wi de variety of arc! and parenteral dosage farns. Thus, the canpaunds of
the presentwonygemison can be admi nistered by injection, that pcfyisomsdts

i ntravenously, -inttenuscul arly, 3ntracutar~eously, subcutaneausly)

i ntraduodenal |y, or intraperitaneally. Ahib- tlae conpounds of the present

i nvention can be 20 adm nistere t|on i ntranasally.
Addl tianal ly) the ¢ HH?PBW‘E"HQ%E eﬁ WGMYP S%aﬂﬂﬁau%wm%wr ed
t xansder mal |'y.glilinedl ih 9&8&:&@2' Qumpbend hos&aﬁﬁa lak BébctiBed hFSéHeme havhs t he
foll ow ng das~ge forns ri se as e active cot]|sponent, eit$er a

conpound of Fdefiuxed in xalena f%fgpb@-ps)mﬂwgeqmwm@@mlémmydaﬂetaé:ﬁtCam e salt
of a conpound E [ r i ons
fromthe corrpoagli]c}gl:.l ?%# i aﬁérﬁt o cﬁ%ﬁﬁ@eﬂ%xﬁ%ﬁl&m’g@g? I'C ﬁ{'/d glggggfté{)
garriars§can beitlef éthssium&bmﬂﬁhyﬂdisﬁiyledide&'ollomd bym-bmyepcmﬁu &‘Hantl ncl ude

T e e e B i e O
i nt egrat | ng*a8 rtké&hiﬁf%ﬁf’)@n@a%?? it Hn s %ﬁ'“ﬁﬁs%ﬁﬁ%“ B e

gar r :j e(r]I I$ s a fpofabiantitarbeimte ggm;g‘ Whegg%lzx w3 oonmrwduget;)wstdir Embgtgfl t1 gels y ;
i vide ctive conponent 1 ~ -3~
zrt tablets, t%‘ MG@W#H JM#R’@&%Q&H‘H@‘&HMF%‘F’ Wé?/ﬁ’i‘b‘“ieﬁ
necessa bln &@ﬁ*ﬁﬁ [ ¥§Hh I & t he
shape a?% Si ze SI re gﬁfo‘oiﬂ er sﬁlgmd&tdg% e??%@g m??%f‘gegnt glq% tfrérbom
five or tern tagidabout 5 seventy percent of the active corrapound. Suitable
carriers are nmagnesium carbarrate, nagnesium stearate, talc, sugar,

| act ose, pectin, dextrin, starch, gelatin, tragacanth, nethylcellul ose)
radi um car boxyrnet hyl cellul ose, a |low nelting wax, cocoa butter, and the

| i ke. The term "preparation” |Is intended to include the ,) fornul akian of .
the active conmpound with encapsul ating material as a carrier ,, | O
providing a capsule in which the $ctive conponent with or w thout other
carriers, is surrounded by $ cagier, which is thus in association with it.
Simlarly) cachets and | ozenges are included. Tablets, powders, capsules,
pills, cachets, and | ozenges can be used as solid dosage farns suitable far
oral adm nistration. For preparing suppasitaries, a |low tnetting wax, such
as a mxture of fatty Z ~ acid glycerides or cocoa butter, is first nelted
arid the $ctive conponent is dispersed honbgeneously therein, as by
stirring. The nolten horn ogeneaus m xture is then poured into conveni ent
sited nolds, allowed to Gaol, and thereby to solidify. Liquid farm
preparations include solutions, suspensions) and enul sions, 20 for exanpl e,
wat er or water propylene glycol solutions. For parenteral injection |iquid
preparations sari be formulated in solution ins aqueous pol yet hyl ene gl ycol
sol ution. Aqueous solutions suitable far oral use can be prepared by

di ssolving the active conponent in water arrd addi ng suitable col orants,
flavors, stabilizing and 25 thickening agents as desired. Aqueous
suspensions suitable far anal use curl be nmade by dispersitrg the finely

di vi ded active conponent in water with viscous material, such as natural or
synt hetic guns, resins, nethylcellulose, sodium carboxynethyl cellul ase)
acrd other well-known suspendi ng agents. 30 Al so included are solid fortxr
preparations which are intended to be converted) shortly before use, to
liquid form preparations for oral adm nistration, Such liquid fornls

i ncl ude sol utions, suspensions, and enul siarss. These preparations nmay
contain, in addition to the active aonponerit, colorants, flavors, 05
April 2002 WO 991t a91d PCTI U898118856 -33 stabilizers, buffers, $rtifioia
and natural sweeteners, dispersants, thickeners, solubilizing agents, and
the |like. The pharmaceutical preparation is preferably in unit dosage form
In such




formthe preparatiara is subdivided iota snit Bases containing appropriate
5 quantities of the active conponent. The unit dosage farts ©@3MH$©2002
packaged preparation) the package containing discrete quantities of
preparation, such as pocketed tablets, capsules, acrd powlders in vials ar
~npoul ea. AyaQg/1ddig¢ unit dosage farmcatr be a capsule) tabl % ﬁ@%@ﬁﬁ ¢°"

| ozenge itself). ar it can be the appropriate nunber of any of q ?f
packaged farm 10 The quantity of active-t8rrpanent a a unit dose
preparation may be varied ar adjusted gc?lm 0.1 ng to 100 ng preferably 0.5
ng to 100 ng according to the parti cul S"Bﬁlzi cation and the potency of the
active conmponent. The conposition can, if deS$ired, also contain other
conpati bl e therapeutic agents. In therapeutic use as antagonists of

endot helia) the conpounds utilized in 1$ the pharnmaceutical nethod of this
invention are adm ni Sje g% at the initial dosagepof about 0.01 nxg to about
100 ng/ kg daily. ¢ dose I PYOBMAP ab . 0 aboHN('lIMS)igl kg is
preferred. The )ﬁlhOV\ever__n;mL_b_g_v ‘ g.upon thé

requi rements of “w 2o Y 1eRi8 Y&l Y PNA RS at ed,
and the conpound bei &y e rﬁ;m\gm nation gé t e pr op%?ﬁ_t' ~Itgliiel:ef ar a
20 particular situati gy Ts~thin the skill of t eME\rk. (~enetally,
treatment is initiateg with smaller das$ges whichHare | ess than the optinmum
Base of the conpoturd. Thereafter, the dosage is increased by small
increments until thegoptjymum effect under the cyjreypstances is reached.

For conveni ence, :

d and adm nistered in

portions durin l bifgsiNBS,.CQR R TK'GIDé,'TDW

exanpl es il ust d pr efter red _net hods rﬁrﬂrng t he_tonmpounds of
the invention. 50l j e pPre 8eT8edi Ngamt chene 1.
~2Tri fl uor amet hvl - ah@gy!l m)r%ﬂ*’ ggﬂ%i c ~~, @Ot nI eg?b& “Met hyl
2- (chl orosul fanyl ) bernge 3.5 g, 0.1 nol) wdsméSso¥Ved in | 50 nL of

anhydrous pyridine ip a 5a0 tnL flask. Catal ytic ganount of DVAP
(4-di met hyl am napyridine) (0.04 eq) was added. 2-Trifl uor @\hyl aniline (20
g, 05 April 2002 WD 99J17916 PGTI|JS98/ 16856 .34 0.1~ pna
the reaction mxture, and it was allowed to stir at roa
overnight. Pyridine was renmougd, and the residue was di N
Et QAo. It was then washed w | ~~1 solution foll owed
drying with MyS04, the saePakBYed i aauo tg i
recrystalliz e

by brute. After
: Qit-Bued 5

oil. The crude product D to give the
product | A as white cry$ts S("Iﬂ , 49/ 0 yield). “4a PN | ated far
C15H 1 ZF3AN 1 C-4% | C, 50.04; 37; N, 3.9U. Found: g‘, g@; Z~i
3.28; N, 3,82. 10 Ms (C) 1VI “$ (M+) EXAVPLE 1 B 2- th - 2-
oroneth 1- en | - f o 1 -ben_acid nethvl ester To the suspéension of NaH

(dO/v in mneral oil, 2.a g,"50 ttemal) in 4S nL I5 of |?Mjat OC was added
a-salt~tian of 2-(2-trifluoronethyl-phenylsulfartxayl) benzoic acid nethyl
ester (12.0 g, 33.3 nural) in 22 nL of |~M drapwise,QAfter about 10
rtunutes, 11.22 g (6~.% mmol) of nethyl bronoacg ¥ was added, and
reaction solution was warned to roamterrxperat lradn 3 hours. The | i ght
yell ow reaatl on tbhixtura was poured iota ice wétef. The m xture was then
extracted wi Xh 24 EtQG Ac 3 x ( OAxqr and 2 -COLBri ne. The organic
| ayer was dried over |VIg$r~4 gﬁé’é%/i e‘ézate ) ag%ck | i ght orange
oil. Wite crystals were forned_upon treatns i, [ DNEL and hexane. It was
col lected and dried over the v&ulfh®Wen to give urﬁb

2-[ mt hoxycar bonyl net hyl - (2-trifl uoranet hyl - phenyl J&u

r | ]-benzoic acid
methyl ester (13.85 g, 9~%. 25 M5 (Cn M|: a31.7 Mifw)



A. lternatxva procedure: Ta dinethylfarmarnide (~20 nzL) was added
2-(2-trifluoronethyl-pher~yl sul farnayl ~-becxzai ¢ aci d net hylosesprde 2002 8. 0 g,
22.a mmol ). After cooling to 0OC, a solution of potassium

hexanet hyl -disilazide (4.5 M 44.5 nL) in toluene was added. Met hyl

br ort ~oaaef,at 32 rrrL, 30 .6 nmural) was added, follo Foak 2t g
at '~0C o%@r??gé{i.s The solvent was 05 April 2002 WO 9911 ~9i sBibuth

FG' f1U59S116S56 -35 evaporated in vacuo,-18nd the residue was suspended ire

et hyl ether and washed rwi th saturated sa-~i ug}@b.ic r ongéfgl, brin land 1N
citric acid sol uti 8rhemerhilugtrates TRANVESYRNERIS 1041 1AS BRFT ShHE dm

sul fate, filt : : ' I ' i i g, 5%fo
Jhel o Chiv, | IERH IR IR SHBBRE OF Echdifd bl Thi M Phdpratel by WSS D,
structure. CoBpanpld 81 RitermedistsF was teatednwith 2 equivslents of ndnsyl Jithbiwak | i ned i n

Schenme Ib wt nzenesul f.onyl .chlgride. .Follow ng.,is_t experi ment al
detail; a. Prg g&é?ﬁ?ﬂf’"ﬁFﬂf aniQfly ,%“W%%'F‘%&?Wfﬁ-%enzenesnl ~~ | ~de

$ | f i ' ia0ti
reht or ot haeniibaBiioteniilehldedn KeFRufbhloaltfns GBGPIOMAEabED {250
320 g, |.99 nmiignweptrvatithen wadtedto)0°Cavir Difours Asjugous workaip afforded My

solution was stirred at room tepperatuyre,for days, (.72 h then heated to
reflux far 1 Whigh wasieaied sadiumhydride M@‘ﬁeﬁé}a’ %ﬂh&b‘?ﬁ’?@?’éﬁa‘&g" gﬁé rotary
evaporator, w xﬂ?@' Pﬁﬂ@ﬁ?&ﬂ %@@ [ le QetPéster O én r €Si due
was taken upmﬁ\?"eﬁeggr &5’ and 1 1% ‘Iql{(tj%JI 1%%?%@1ﬁe gt her | ayer was
separ at ed, Wag08écyigldxTHeCeyclizaticntdf Q hexte promoted by abeseroriarkavels apidsugh | whi r
sat urated sodi um bj cas,bopat e, , an nte more w.th Li was t hen
dried dber rra@?ﬂé'éf‘“‘maé‘ﬁﬁgﬁf%' P‘sﬁ‘“lq.{“ ’@&%PPW%E% ?oi‘ﬁ%m g‘&‘gt&goﬂn@ﬂ# {rmat ed on
the rotary evghgfias Ahe\thfeNBubadiRaificd Bycohiril tivoriatsgneghyito peovidy pel s as the
et her evaporated, and when nost of the eth

: r. was, qqne, the crystal,s 20 ware
slurried w t hsamplair53% yigld. Taa estars S@W#ﬁﬁéh'@P%ﬁ"ﬁm‘%WF@&P%mf@fld 571 g,
84fo. b. $rep i-Qn. o (2§ it ih t hyl - ~, enyl sul famoyil,,)~g is
aci A 22-L fl gé%%ﬁgmeéfﬁfl%dgg% ‘\i/ﬁsf%geg!r%kcg\égélﬂggd stirrer, nitrogen inlet and
t hernocoupl e, arid placed in an acetone bath. The flask was charged with 1F
25 (544.5 g, 1.807 nol) and TIdF (10 L, fromfreshly opened battles) and
stirred, Wien a solution had farned, dry ice was added to the bath until
the temp was ~-70C. rt-Hutyllithium (2.4 L of 1.6M 3.8.4 anal) was added
in partiotts, keeping the tenperature bel ow -55C (-.30 mnutes). The
reaction mxture was then stirred at -70C to -~2C for 3 hours) then
bane-dry carbon di oxi de was bubbled in, 30 keeping the tenperature bel ow
-55C. This was continued until no further exothenn was observed, then about
10 mnutes longer. The m xture was then warned to nomterrapexature over 1
hour, transferred to a rotary evaporator) and 05 April 2002 W 491't 2916
PCTI US981X6$56 stripped at 50C until na nore TIFF came off. The resjdue was
di ssolved in water {5 L), and the b$aic solution was washed with 3 x 1 L
ether. The solution was then acidified by addition of 330 nL concentrated
HCl. The acid product was extracted fromthe aqueous layer with 3 x | L
et her. The conbined ether |layers were dried 5 aver ma8nesi um sul f at e,
altered, and stripped on the rotary evaporator. The solid residue was bnken
up and a,~itated with hot tap water (4 L, at about 60C) far 20 m nutes;
then oallected with suction and dried in vacua (1 mmdig) far




24 hours. Yield: 575g, 92% This material cantaitred traces anmount of
inmpurities, which were renoved in the next step. 1 D c. premsAapil@00df 1

| ~, . -Dioxo- - 2-trif~u~ynethvl-x~henyll-~r2-di hwdro-)

~~~' ~denxo, ~~~, ~sot hi azol - 3-one Conpound 1G {300g) 0.876 nol es) was
slurried i w@awt2op6 anhydride (350 nL). Methanesulfonic acid pSrAledssisas
added, and the-resulting m xture was heated to reflex for 20 m nutes. The
resulting solution was allowed to stand 12P-i t hout furt her heating far 30 °
m nutes, then the apparatus was rearrag Eéin% r . distillation,. and 19D rolL
of distillate was renoved. The pot residue had begun tv precipitate solids
even at the boiling point, and 20 nL o~ the distilQ
i nprove workability of the m xture. The sol pmée
the m xture coq ‘- and heptane (-.100 tnL) was

N e was added back to
Or oken up carefully as
d, followed by ether 20

{--50 ni). The ductd was co ect suct i 8gzand wa wi.t h sever al
smal| gartions Of gré“' “ﬁk”'ﬁd’r‘\é\?‘aﬁ), Yi el df 26d g, By
Preparation of 7! cl rrpound 1, 5.244 8 QHr naI ckgﬂed to a
sol uti on of sodlumrrédhom efres Iy re 9 ¢ (

sodi um and b00 niL methanol 25 iM ~. o go ask equi pped with
a refl ex condenser under nitrogen. i xt ur e V\&z st for 30 mnutes
wi t hout further heating, at which p s greeni shMef e["aw sol uti on had

fanned. Met hyl bronpacetate (83 ni) 0d, 0.9 noles) was added, and the

m xture was stirred without heat for 15 minutes, tHdn heated to reflex for
90 m nutes. The m xture was thoa cooled to OC, and the 30 resulting ppt was
CQIIected W t h auctlon washed 2 x 75 nL with etger, then 4 x 200 nL v~ ith
water. 'fhe product —'\gri ed in vacuo ( lymu H hours at 60C. Yield
2~8 g, 71 %  M&4 002 w~ ~~n~9i ~ pc ar? Sr~sss~- _ _ -37 EXAWPLE
1C-rox - 1- io - - " rams 1- 1 - -di d 6
~nzofe][1_~~thi s~e- $rboxyl i CJ%°$'°F¥F“(1V ~t est
flask) 4.54 znL g ou (44.% noral chi
and was cool ed 8 ¢ ﬁ_s@b g OFFOFC 2 j f
met hyl (2-trifl usgopet hyw ;- phenyl ) - sul f anoyl

Ir~ a 25¢ THETRY2 RB

@d in 5 106, G, CH-ClZ

ycarkro'rr?pzMe
acig nmet hyl ester ($.0

g, 1%$.54 rnnol) ih 5@rnL Cl 2 was added drap2$ resul ting

sol ~ttian was kept at @ r 34 mnutes and wasMé ¥Ccooled to -78~~)

Et3N ("7.75 nmL, 55.6 r’M?aI) in 30 nL CH2CI Z was slowy syringed in

resulting a dark red | solution. The reaction mture was stirred at -7%~

far 4 hours arid was tbetY pa~ ured into al-L flask containing 250 niL

af Et 20, 1U0 nL concentr at eq11 and 100 nmL of H20. The-rq xture was stirred
ght .4 The | ayers were sggg/ atgd, 0and the organic

at room tenperature E‘Y
| ayer was washed W't

#nd dried over Mg~W4. Up

solvent, light yell ow sh ystal s of 4-hydroxy IS

1, 1-dioxo-2-(Z-trlfluorone yI-henyI) 1L hydro 17~p- bep e] 11, 2) t hi azi
r~e 3-carboxylic acid gefbwl. edQeMener e=torrmed. ' 24 G {"2 s call eeted
through filtration a |e |n oven t o dpxengi de ! % yield. Analysis |
cal cul ated for G 15H ’ C, 5Q 12; H, g g4 Z0O ~aur ad: ‘.
C, 50.D4; Vii, 3.76; N, 3 I\/PLE1171(~-D|ax@z

~,-ttrifluaro-nmethanes~ quaM yl 2-(~fl o~ethyl-flhdeyl ™. - ih - 6-be
th| " 3-car aci th 1 ester fa di chl o~r onet hane (15(| 111_ was added

' ¢ . OH or NaQH
4- hydroxy- x, | - di oxo MeOHMH,0

CO,K" ar Na*




25 2-(2-trifYuoronethy~l-phenyl )-1,2-dihydro- | ~,6-benzo je] [ |

, 2] thi azirae-3-carboxylic acid nmethyl ester, (13.1 g, 32 norgs April2002~r

cooling to dC, pyridine (12.8 tn~L, 158 noral) was added) foll owed by

tsitluoroacetie anhydride ( 10.7 g, 3 S nr~nol). The m xture was stirred 30

m nut es an to warmto 25C, then was poured into et (200
* The m%%#/@ s washed with brine, dried 05 April W@&%Q

PCTNB$8J16$56 -3%$ aver anhydrous magnesi upjsul fate, f Itered and

evaporated to a solid, ~tearyatallizatiari from ethyl acet$te and et hyl
et her gave a crystalline xolid which was filtered and dried in vacua giVing

a solid, 15.5 g, 92%11% 9F tfle cbﬂnﬂohﬁdﬂ Gf Kdrﬂﬁlal\l"ﬂre capiBl@of furthdr Rbminghdthn S
H),37s(s 3i~). Dm- hen - -~ 2 tri - hen -1 1-die .

-dih 1 ~~~benaﬂmmmeuncmy~acp¢mabln@am srits AL of theseyfiirms gpa withinghe peope of
Preparati on o gﬂg r%npaxv fllienw -boronic~ acid 3,

5- Di net hoxychl ?3‘3 °%4. 0 g, 81 noral) in 10 n>Y, of THF was 10 added
drapwi se into a refphanBguekll dRpabR Wsgaddliéh misal) fonhedWithumetalsgri n 15
rnL o TI-iF with 2 drqps of di brormglhar e. After t he addit]

reacti orf ni xt jARinedh susheds 5ne Fﬁ§°’ﬁ“¥“§m’s ?‘ﬁ‘?‘l’iﬁ %fas then
$dded into a %ﬂ&ﬂfstﬁ&% éh%oﬂth(erm over n{a%bé@&ﬂ}’éam%aﬁlﬁﬁl@mo mL of

THF at O0C, stifring at room e reaction sol ution

was di htted wiRxariplesidt soitdble enmsm:a Nahiadmmytetbwene;hmmemlmpmwme
arganl c | ayer was separated and was washed with 1N T~Cl (50 nL wat er,
brlgne) dri gd holin wg&shanmv@ermp&tlehe ?ﬂﬁ‘l‘ e, aRylenadi eétl(l i zed)l n et hyI
acetate and et arani ¢ acid.
11- 1~1NMR (300 %‘3’*‘@5@%&"% 4‘?‘19"’%5““?3“5 ﬁb%splezzlﬁ?{‘gwﬁ@ e (s, 2H).
a0 2, Pr@par at4Phpnmdcedtiéal Salfs, Uximuw!/aﬁﬁharm)ac@d(cal&wﬂdeulﬂ sﬁﬁrlrt 9%ahenv | 1
1 dioxo 1 2 d~, ~rdr ™~ It acid m- v
(ester () "fo di rn'g}t‘ ?Gq‘ﬁﬁ a.}c}ﬁ_c)t gg‘ég%%%'rﬁlgéﬁ%xo Y4- (trifluoro
met hanesul fanyéo%éhngﬁ(e%éeractdimﬁmtaxshfﬂﬂmmbmmﬂe Bastied base te, 6 25

beazo[ e~[ 1, 2] t hi azi ne- 3-car boxylic aC|d net hyl ester) (1,~0 g, 3.0 rmrel)
pal | adi um t et rpodugethe paltinthe pprventipnaldyanigt.> g 0. 17 noral ), patassi uxn

carbonate (0.7 g, C%g%g n@ﬁkﬂgf%‘ﬁ%‘%ﬁaﬁ@% ineHiiBh B Bfiktdn (RsS9ateg 6. O

norel ), and toluene eated to 100C for 30 m nut es
and wasi$i | t erfotims as wel) s solpated ﬁmﬂncﬂwimg‘mdrated formse Inngrmeral the sqlyats

St o1 " nBeJurluing Byisted Tog, v daubiiib SHeti ot oy RS 6

~CTI 1 | S~B/ | 6838tenddd Wﬁﬁ@hpﬁ%daﬁfmdmw@oﬂm presentlifivention.The suspenS| on
was filtered and stripped to an ail' which was res Pgended in eth acetate

and et hyl ether. Yngm%WRWFPBWFtPFﬁSE“tHPW F\%‘Jg%?lﬁ%’ﬁg of f, and
the filtrate vag. 406 %@E&ﬁ, %di\té[ﬁﬁésﬁ‘eﬁ:ﬁ i8 the@R br § ToRfigdraidh) Thepsesent

chramat agr aphed on SI téed wth a mxture of ethyl acetate and -
hexane Q@5: 75)mv€htmmiypiua;ﬁathMm$mm@né epimesic Jomaran well @dhf- APRISET#ear i d
crystalllzedfrometh et.her a Salad | a~~ ~, ~ O~ a ~~rralysis
cal cul ated f ardi®98 “é “Lﬁ‘% C 57.3%U; H 3.8%; N) 2.7D;, 10 Fauad:
C, 57,56; H 3.~b; N)266 VB: rnle5|9(|v|~)

Test Protocols:
The compounds of Formula 1 are valuable antagonists of endothelin. The
tests employed Indicate that compounds of the invention possess endothelin
25 antagonist activity, Thus, the compounds were tested for their ability to inhibit

[1251)-ET-1([1251]Bndothelin-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., “Design of C-Terminal Peptide



EXAM>~LE i 4- - eth x - - - 2- "fl I- h 1-dio '"h dr

| ~, 6-benzo[ gl [| ~I thiazi ne-3-carboxylic acid 15 The sol uti on 08 April 2002

4- (3, 5-di et haxy- phenyl )-~-(~, trifluoronethyl-phenyl)

Z, 1-di oxo- 1, ~-di hydro- 17~6~berrzo[ e~[ |, 2] t hi azi ne- 3-carboxylic acid nethyl

ester (1. nunol ) and |ithium hydrOX| de manahydrate .
mor al ) In2\§89)9/1?91§f MeO~-H and 15 nlL water was refluxed far #M%ﬁand
evaporated to an ail. The residue was di-@%ol ved in water, vvashed wi th ethyl
ether, and the 20 aque yer decanted., Th yeo, acidified
Lo pH 1 wi th ABHEERNE aggadmgdm'mcmﬁgmtﬁqi& rahipg of BnL[¥6-ahshed vt h
brine, dried o] ous .M ilte ; porated to
a fagm The r@ﬁ’&u@ vé’gomf%%{? F E']@ZE% giegﬁerﬁ%@j’g%ﬁ%sﬁﬁd with

chl oroform and the apprap~iate fractions were concentrated in vacuo and
evapor ated Pram e hyl e,ther giving a 25 solid foam 1.~ g) 66%yield. N VR
spectra and efB&BHREH G 588 .f- consistent Wth the 5t~"ti Ctui~

15 20 [ ki e -
Same way as i &k ﬁsﬁ@tr%mﬁinﬁiﬂlﬁﬁhﬁ H'lﬁtR. (HETY)yafd HOLKY dume:&gﬁm%a and

el enental analysis were consistent with the " structure. 2- Chl

- tho bon et hretomnbimant humdncEPgR (HEI ed in the same way as illustrated |n
Exanple 1 B in 84/a yield. The NVR spectra and el enental analysis were

consistent with thMeutbmmsunreeepﬁpmlﬁBrmaxm:redcelbsbnlysumells incalddysis - i d

~,.d-be a 2t & Pr red t he s$me way

as illustrat eh%ﬁqmﬁé&‘e{gwﬁpﬁp@ ?1‘4) aqcﬂé @%ﬁﬁﬂlﬁ‘%nd el enent al

anal ysi s wer eDpané A aigmopehizes. The hbmegbnkte was 2efiri Wzamo&gﬁr
oavl o

Chl oro~h~re vh 1 |1 di oxo- (trlfluorﬂ met hanes~~f 2-d'" vd"
1 ~-~ed0zof el A midutes at 302G Membraneipsllets were suspendeddin cpicialpwff@c;onmw sarre

ol aental | anaPyuRd Tra G EL LA it mietatiod 4Bl o dihotemlgoBL ETMIE O 0.
ro- -m- a ' Ojypeptth, 1 M Pépstatin at pii7.4'afld frozen at =80°C until use. Membranes
were thawed and homogenized with a Brinkmann Polytron then diluted in tissue
buffer contalning 20 mM Tris, 2 mM EDTA, 200 uM Pefabloc, and 100 uM
15 bacitracin (pH 7.4). Radioligand and competing ligands were prepared in binding
buffer containing 20 mM Tris, 2 mM EDTA, and 0.1% BSA.
Competing binding assays were initiated by combining membranes,
[1251}-ET-1 (40 pM) and the competing ligand in a final volume of 250 UL and
incubating for 2 hours at 37°C. The assay wes terminated by filtration over
20 Whatman GF/B filters which were presoaked with 50 mM Tris, pH 7.4 containing
0.2% BSA and 100 uM bacitracin, Nonspecific binding was defined as binding in
the presence of 100 nM ET-1.

ulmg &hhi; Vggcu!ar §mmth Musg}g Qells (E1 A} bx the ngm unds of the

25 venti

Antagonist activity is measured by the ability of added compounds to
reduce endothelin-stimulated arachidonic acid release in cultured vascular smooth

muscle cells. [3H)Arachidonic Acid Loading Media (LM) is DME/F12 + 0.5%
FCS % 0.25 mCi/mL [3H] arachidonic acid (Amersham). Confluent monolayers of



1~. ~-benz~jel~1.2]' ~~iazine- - arho hg acid rnetltyl ester Prepared in the
same way as illustrated in Exanyple 1E in 88/ yield. The |rTpRapfi@I0Ra and
el enental anal ysis were conaigter~t with the structure. a3 Ms: mz 48S (M)
05 April 2002 W 991i =916 PCT/|1S9811b$5B -41 E~CAWPLE 2 ~- _

- Chl or o-~, WQI2ZMNE(~, ~;, dinetha r-flhe vil-1 1-diaxQ 1 2-di PCUSIEIIERSS
benzar g~' [ 1. 21t-hi az' ne- 3~car baxy, ~~c aci d Erepar ed in the sane way as
illustrated in Exarrrple 1 in 9~%yi el d. 8= 5 NWR spectra and el enent al
anal ysis were | | MPLE 3A

2- (2- Brg~no~t ~ﬁ§%§ﬁ?&’¥8§/@3 rggﬁs;ég?dg%mﬁ mmlf %%ss?é} é’ér\ﬁ(?gg!rée irr the
same way as i 0.5lmbof teddMioverkhmirs, alS#PCEJIniS%Cﬁ)yfThMMWa&ﬁMectra
arid elenental analysis were consistent with the structure, EXAMPLE 3E

~ -] (2- Br ona- ~thewels weterwashed:amdnmrgththtﬁsyﬂybxffe&‘éHaﬂquBSHetﬁmMH:EHES Yt hvl

o e ok bR oL it R FH B R o, S

structure. E Warmed-asday” Buf?éroms sbmuhvénhyﬂfmmowed by hn adtifiodal 2- di
~y~ra.| ~d-benz [nﬂ]awathlazme -carl ~g~ ic acid me~t ~y~ eater Prepared
in the same way mlsof prewstmes-assay b %@ﬁﬁnéhgrmnw@hﬁaw@hwmtmmNR

spectra and el g re. EXAMPLE
3D 2- (2- F3roi g @qﬁ{%&%ﬁn%&é& ! Eg‘r'%n’m?%‘“ ?\EM

~~j ~~xvl -1. 2~ lbwcémﬁ&iﬂa@rdp@ate&kv:mlthélmanOﬁﬂteltencampdumb(lmMioester
Prepared in the same way as ihustrated in Ex$rnple 1 D i yi el d. The

25 NMR s pect r al M) ﬂldelﬁdﬁt: E'Ir-laﬂoaﬂ M) @MMWDEMS@W@#’ E sﬁ‘ﬂnﬂ@ﬁur e.
05 2002 91v.916 P 9 68

o0 ) 302272 4Rs 331Gkt e RE RN ehe

o the amount of [3H] arachidonic acid was determined in a liquid scintillation

counter.

In Vitro Antagonism of ET-1 Stimulated Vasoconstriction (\_/,ER.A A_)_m_mg,&i:hl_t

15 Mﬁl
Male New Zealand rabbits were killed by cervical dislocation and

exsanguination. Femoral and pulmonary arteries were isolated, cleaned of
connective tissue, and cut into 4-mm rings. The endothelium was denuded by
placing the rings over hypodermic tubing (32 gauge for femoral rings and

20 28 gauge for pulmonary rings, Small Parts, Inc., Miami, Florida) and gently
rolling them., Denuded rings were mounted in 20 mL organ baths containing
Krebs-bicarbonate buffer (composition in mM: NaCl, 118.2; NaHCO3, 24.'8; K(l,
4.6; MgSO4 TH30, 1.2; KHaPOy4, 1.2; CaCly 2Hp0; Ca-Nay EDTA, 0.026;
dextrose, 10.0), that was maintained at 37°C and gassed continuously with 5%

25 CO4 in oxygen (pH 7.4). Resting tension was adjusted to 3.0 g for femoral and
4.0 g pulmonary arteries; the rings were left for 90 minutes 1o equilibrate.
Vascular rings were tested for lack of functional endothelium (ie, lack of an

endothelium-dependent relaxation response to carbachol (1.0 nM) in
norepinephrine (0.03 nM) contracted rings. Agonist peptides, ET-1 (femoral), and



ber~zo[e][[1 2ithiaxine-3-catboxvl~c acid ng~hyl ester Prepared in the sane
way as illustrated in Exanple 1 E in 88~a yield. The S NVR s@&Aptilr200and

el enental anal ysis were consistent with the structure. EX, AMPL~ 3
2-12-Bronmo-~, ~tyl)-4-13 5- imethoxv-~g~r~vl)-1 1; diaxo-1 .2-dih ~rc~
benzol [e] | @xi ne- 3- carlaaxvlic acid Prepared in the s

il lustrat e(}w'%é& g?;rrpl e 1 in 8la/o yield. The 10 NMR spectra gﬁgﬂ)gﬁ%@% al
anal ysis were consistent with the structuge. MS : mz 471 (M+) EXAVPLE 4E

~~2-C~ hl oro- phenyl | - 4-t7- met hoxv- benzof
1. 3~di axol - 5- SéeLpulmpnardywere cumulativgioadded at 10-minute intervals. The ET

~, ~-benzo(e~| ﬁégb%l}ﬁ 1. Preparation of
(1- broma~, ~- r#%ﬁié{s'\% o>i<l§- - hﬂ%@#t@&@ggﬁ@%?@ ‘m de (40D nlL) was
added | -brano- 3, 4-di hydr oxXy5-r net haxybenzene (40 g, 182 ntnol), potassium
carbonate (75.7 g, 94 *1 5.2 g, 54% noral),

fol |l owed by heati ng was evaporated in

vacua, and the resiMul wweymhmm I&Omeubdmtehbuamnéstdm @n:ad-m,washed

wi th saturated potassium carbonate sol utloI?i brine, 1IN citric_acid

sol uti o, and Ganedaaveighing 850 10330 g Aeeanesihstizad; (nackipe }20.me(ker bE and
triagnesiurn SebieR) Saddtedibd WihGtatRiOsistly CABEIPH mofiis drieral Blo6d S

cancentratad invdoua giving a crysta precipitate filtered,
washed with hqxassm:e andavidt a prbulan whcnathetm to ﬁ:hmckter'ihtrsvmuednugk Qrece

distilled at rrrm 125C a5 a crystalline solid #1.7 , 52'/o0
yield, NWR & p ARG, IEIA S BerEiAp FShl ek R mechEy BRInG 1
St ruct ure. |,

"L41 Ta tetr ahyd?f*?%'?‘g%ﬁ?"s@"ﬁ{n@%éﬁ% Fand tnhfé;???!%ﬁﬁnﬂ?éﬁt"n‘gs““°‘?“‘” 5.5
nor al ), 141 - br or(ET: 1) (tbtnmydlékge HVIx Vhe peake mnpbpwmnreappw i rats mtrgmtg

nnal) and a ¢ I C in r on,

t he 05 Apri I%ﬁ%’%%ﬁﬁ%@? B@MM@ 2@]15}9? &P%mggé{ggt%rdned
and It;1e sol ut I@Emd fﬁﬁdﬁﬂekp'eﬁedak%irmibmbn tHur 178 tabtivityosel exttesd ﬁoa@uuhds @4
nc~ in tetrahydraq urarr 100 oL 78C I m nut e T I, Xt ure
was stirred atofinyentien ps dg &tﬁﬂ%ﬂf" E%‘E IM%&% c%grﬂﬁh . Ta
the mxture &éﬂ%ﬂm}%@ J(lﬁvé?m%)wis‘ahhﬂx‘lﬁt@réayw%m rgwgeeuorzz&@;ofues 3
days. The sol vent enoved I n vacuo, and the suspension was extracted
with etlfyl et HeforetecbET-daballgriggse was washed with brine, and the product
was extracted irrta 0.5N NaOH The Na~H sol uti on was washed with et hyl
ether and acidified to pH 1 with 2N H Cl. The acidified agueous phase was
extracted with ethyl ether) washed with brine, dried aver anhydrous
magnesi um sul fate, filtered, and 10 evaporated to a brown solid, 7.43 g,
40% vyield. The material was~af sufficient purity to be used in ‘subsequent
preparations. 3. Exam 1l A~ was prepared in the sane way as illustrated in
Exanple E in 85%yield. The NVR spectra and el emental analysis were
consistent with the structure, 15 EXAMalw ; 4




2-(2-~,~~oro- henvl ?-0~-17-nmet hoxy-benaof 1.31dioxol-~ yl)-I

.1 -dioxo, |.2-dihvdro 1~, 6-b~e~oTe;f 2Ithiszine~3~carboxvlicagsipril2pex ed i n
the sane way as illustrated in Exanple 1 ixt fi7/a yield. The NWVR spectra
anal elenental analysis were consistent with the structure. 20 EXAMPLE 5A
2- (2: $enzviwpywnydisy, ~| f anoxl ) ~nzoi ¢ acid rnethv~"~ Prepared

way as illustrat eédsl n Exanple A iri 43%yield. The NWMR spect#r@,%%glmge

e, lemental analysis were consistent with e structure, EXAWPLE 5% 25

~- Henxvl ~phenv~, | ; xvcar b~y~t hyl JE!’{Q‘A rrgxl | - b 0| c arid methyl Prepared in
tale sanme way as illustrated in ﬁ’g yleld The NMR spectra
arld elenental analysis were conS| stent ith the structure. 05 April 2002

W 9911916 PG f' Il dS~11A1, 5~ ~AMF LE*5C 2 2- ~1h-11- " o-| - " r -
d- xo12t "' ine - bova|~~ SCId est-E0,F epared in the sane way as
illustrated in Exanple 1 Cin 87% e 5 &I\/R spectra and el enent al

anal ysis were cot~,gistent with thg uctyre. , F., XAMPLE SD i:5,2-B
e~rl~flhen3rl)-1. I -did -f trifluo me&ulf'Rerony~~I . 2-di

y~ro~~~. _. benzo[ ~~1-2~ ~Zine-3y rbc~xvl 631 ~t,acid nme ester Prepared in‘the
same way as illustrated in Exanple 1 D.in 85%v| eld. The 10 1-MR spectra
and eletnerrtpl aExkmples wefe car~si stnt with t ae structnﬁe E3~AVPLE 5E
a- al- 1 -4-jeth x-021"'101-5_ .1 1 ~ 12-d' drol7~f-
,enao~[e_]j~, |thiazihe-3..ephrboMeP~.egci@Mm est pr Prepargd Lrr the sh
way as illustfated in Exanple 1 E i yield. {The 15 NWR Bctra anF
el emental anajysis were conpistent v#h the strlcture. 5 2-
-4- x - 3diofl.. - | - -diok - -dih dj1 ?~~~6er~} zaf a]F 1,~ thiazin|"
~, ~~arbox, lig cid Prepared|{in the sdff@ way s$ i|Jlustrated in Exarrple 1lin
54% yi el d. Thg 20 NMR SpeciTa M0 -CLAIEIDME and| ysi s Wege CONsIstent] with

the structure|l Analysis cal ful ated pH-~N O S 1 ) 1.75 v C
6D. 55; H) 4.3R; N, 2.35; Fopund: C, 626, H 4.3{; N, MPLE GA ~5
~~, . ~~vl ~~eri ¥l sul famovl ) - bfazoi o ac~}m-th' r~l.~f~r Pr eE in the shne
way as illustfated in Exanp|le |Ain 3% yield. The
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NMR Spectra $nd el enent al

anal ysis were consistent with the structure.

05

April 2002 w- 9911~9~1b ~PG'fl1JS9$n6g56 - 4S E~RVPLE 6B 2, (~g5 April 2002

vl - nhenvl ) - met haxvcar banvl nme, ~vl ;

sul farnawl | - benaoi a aci d net hyl

ester

Prepd i:x the sane w$y as illustrated in Exanple I$ in $8%yield. The 5 NMR
speotra anWQ¥8alét al anal ysis were consistent with the struBCHMUS9s/f8886VPLE
GC.2 (2.6-D me~t hvl - pherryl

~, ~-benzo~i

f 1~.~1 thiaaine-3-carboxyliC
the same way as illustrated iableFix ExpimbR/Stricrine
Ls were canslsterrt

anal vsi.s

enent al

| -4. . hvdr axv-

spectra and
G . ' .. -~
1. 21 t hi azi ne-

| uo Example ~h5r

_carha~~rlic

_dro-1 ?~8&tbec~0 I]

(5
acid meihyl ester Prapared in the saris wdy as

1-di oxp-1. 2-di hvdro-1
Aci d net hyl

ester

r Ra

illustrated

anal ysi s wer q
pheny~~| ~~7- 1
~, 6- benzaf el f
earns way as
and el enent al

n Facadple 1 L
P consi stent w
-et hoxy- benzo~I

1.2l thi azi ne-
illTustrated i

anal ysi s wer €

Prepared in

ield. The 10 N
%%Lm&mmwm

VR

~in 94%yi A\ The 15 NVR spéct end el gnent a

th t Me@< ki uPe. E~¢~1 MPLE 6E , b-~i ret hv~;
. 3~ di axo ~ 1-1.14di oxo- -1

3-car boxvMg=i c~ rr~gt hvl estér Prepared iln the
Exanple I H in 58/a yield. The 20 NWR spegtra
consistent with thejstructure. EXAVPLE 6

2-12.6-1~inethy) -, Pgenyy ; 3., (; ~; n~,eoﬁqu-benﬂo f £
1.3]"'dioxol-5%-i)..1.1-~di ofa-, ~ Me@: di 0o-1 ~|6-benzo

1. 2] ~t hi azi ng¢- 3-carboxylic] said non umsalt To diOXQBE:ZlS m.) was
added 2- (2, 5{di net hyl phenyl)-4-(7, Xy 2S Me
benzo[1,3]dibxaI-S-yI)-l,1~dioxo-1,2- hydr o-| ~td- ber~o[ e] [ 1, 2] t hi azijnne
3-carboxyliclacid nmethyl egter, (0.9 , 2.01 ) and a sol ution of

l'i t hi um hydr gXTOF monydurqre (U. 22 0, o oy T . ;

m xture was heated at 90C flor 1q$£§ |tered, and eva ed to {
solid. The residue was 03 Apri a MO 99/t x9l fi YCTI 15856 _|[~d~
di ssol ved in|water and ethyl ether he aquegus | ayd Mented. The
aqueous | ayerf was acidified to pH 1 wfh concenfrated 13Cl1 and exu~a¢ted
into ethyl efher, washed wijth brine, sw ed over {anhydrous nagnesi um

sul fate, fil treret-—gra—evafyorated EU~85ﬂhitc—3u:id,l?65 ~—Fo—rettarpl (20
m.) was addedg thi$ Solid 5](0. b3 55'mnﬂ), follomedf-,- 985N NaPH (
1.34 M., 0.b$3 ramal). Theg mi xtu gvaporafed to s glib solidy .
redi ssolved i{n 30 nL water) acrd fi ed at 45fVie. TheT™¥'rate was

| yophilized §o a white solild, OGS gy"NML2 specfra was

11
—\0 fp
Fa
12
-\O m
M
13

o)

be

e



consistent wwth the struoture. El enental analysis was consistent for the
structwe as a hydrate, holding an additional I,75 mal of watays Apgd280&l ysi s
cal cul ated for C25H2pN 107S 1Na(H20) 1.75 C, 55.10; I~) 4.32; N, 2.53; S
5.91; N$, 4.09; H20, 5.68. %aund: C, 56.33; H 4.44; N 2.62; S, 6.02: Na)
4. 31; Hal ~wé8. MPLE 7E 7- o ioxol- . 1-1.1-di -2- -tri f > n 1%
1.2~ t~; ~Jy§~9?&§1§?<ﬁ\enzoL 1~ 1 ~]!'t~gzine-3-car ; ~~,vlic 5@?@@5@?ﬁv|
ester Prepared in the same way as illuste2ft-ed in Exanple 1 E in 75%yield.
The NMt spectra and elenentﬁé ?nﬁl Si s re consistent with the structure.
EXAMS~LE 7 7-Met  enzo ' oxol -kblg I. Example/Stryeturg (contrd)) 20 1. 2- di ~ydro- 1
~, 6- henzof el[l” I.Byar T Ne-J3-car DOXY|.C acl a rropared T e sane~—way as
illustrated excep?ial}rsl?lgg dijaxane as gdl vent in Hxanple | ELKI n 66% yi elld. The
NM ~ spectra{and el ggental |anal ysis uﬁﬁgﬂcon5|stent Wth gne structuie. The
| v

acid (d.493 d, 0.953 noral}} was diss in 10 jnL of W nd was
treated with 0. 985N NaCH (. 967 m- 953 mmol )[. 25 The e was

evapor at ed td a gl assy sal dd, redl ed in 50 |nL wat &Pran iltered at AS
~. The filtrgte was |yophilfized to a[white solid, 0.502 g. NWR spectﬁa.*mas
consi stent w|th the structyre. El e al anal ysi{s was consistent for {the
structure as hydrate—totdrro—areggit rorat—5—net-of w$+e+————9¢ Apri
2002 W ~~7?13~91~ - Anal yjsi s cal cufat

Rd far CZ41 ~15N :’ﬁl Va(H-Q) 1,
9S= ~GINS98/ 1! ~$56 %lheary:| C, 49. 5 /1, 3.p5;) fit, 2.3 5.54; |Na,
3.93; H20, 5.30; F, 10.23. {/aFound 50. 31; H| 3.25; ¢ *44; S. %.60;
Na, 4.01; H2Q, S.SO F, 9.94. p'olloying illustrjate the preparation in
Schene 3. 5 ,|. EXAVMPLE 8M 3. .[ Hydr oxaw (7, -

t hoxv- benzoj }+—3Lei=adolabmid = —==pRi{ hy| eSS R f—*n~,thnn7anes=_LLa$anide

Ta.tetrahydrdfuran ¥00 ni)| was addef™®\.a-tolyl 4. 95
g, 20 noral), After eaoling to -72 ol uti on .6 M
10 25 nL in Wexane) was added! and m xture \ s at

-72C. , A solfutiatt of 3-ndthaxy~4, et hyl enediloxybenzal dehyde (3.60 g, 20
noral) in tetrahydrafuran ('l U nL) whs added, afd the m xture Vias stirred
arrd warnmed tlQ_QC over 1 5ihours. The nixture s houred into 200-nl
saturat ed amjoni um thl ori dg sol uti on@ d the orlgani ¢ phlasesWas decant ed.
The sol vent Was 15 evaporatjed i n vaes nd t he rlesi due wa pended{in
ethyl ether, [washed with sqturated > um bi car fonat e QzEE::EEe sol ufi ons.
The sol ution|was dried over] anhydr 0w magnesi um|sul fate, filtered, and
ev$pc~rated tjo give a syrug which 5 cht onat ogrjaphed on 500 g silica gel
eluted with g3 mxture of etihyl acetate and hexane (35:65). The appropriate

fractions werle concefitrated in vacua 20 crystallize?‘gi ing a solid
4.15 $, 48.6% vyield, np 153-158C. N ctra and
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el enent al

(j 2-1[~Ydroxv..

~~inol -a
(0. 422

~~y| ,
in ail

g,

To

2-j hydr oxy- ( 7+ met hoxy-benzo[ 1, 3) di oxol -

yl)-methyl]-"N. o- taIyIberrzenesulfonanldeZGA 19, 9.59 nnDI)
stirring for 30 mnutes) neth

added followed by stirrin

a PP

anal ysis were consistent with the structure.
(7- met haxv- benzaf 1. 31di oxo, -
",iic acid m1. 25 Sixty percent sodi um hydri de suapensi or |
10. 55 nmxnol ) was washed with tetrahydrofurara and was

added to teyoabyysefuran ( 17S nl).

_y|),_

this was added
5

ey End e

me Y~~-'

EXAVP~. E 8N
, ~D5IPNE200L 0 y

PCT/US9a 6¥ne

After
, 5 noral) was
02 WA 99117916

gC,‘rYtJ'SQSfiG%SQRa&@ﬂg 8 ours. Thern xture wap evapoTﬁfEﬁ‘Tﬁ—ﬁﬁ‘ar‘ in
vacuo, srrd the residue was|resuspended in ethyl}|ether, washed with IN
citric and bryute. Ti solutfon was ck-qai over anhydrous gnesi um sulT at e,
faltered, and}evaporated toja solid. {Thegmateria] was cHr gr aphed| an
300 g silica Bel eluted with a mixt of ethyl b acetate hexane .
(35:~5). The pppropriate frfctlars je concentfated i RFvaqua from ef hyl
ether giving p solid, 4.29 E, 89.5% \li el d. NVR $pectr$ and &Henent al :
anal ysis werefconsistent wifh the st -cture E~.AMPLE 84 2- - a h - epz di
-car ! - ene (I -Owmpt~r - —a 10 AT o TEs =y ester—fa—acet one
(223 nmL) was phdded P f 2[hyhraxy-(7- 5 XY .f

benzo[ 1, ~) di akol -5-yl)-methyl]-b ~-!EB. anyl)-a-talyl-a -scetlc pcid
nmet hyl ester [4.17 g, 8.35 ptnal), $N Jones [|reagentr ( ¢! The m xture
was stirred 1p minutes givihg a suspgnded solid.| | saprapanol (20 miL)| was
added 15 , fo]lowed by stirfing far «& ninutes he m xture was filtered,
sat urat ed Sodjes8 GRF-BoRatp—56 B S——BreHE 16 Pt h S S-O- el
removed in vagua gi ¥'ng tr past e.. Thg te was resus-~ ogl i S ethyl
acetate and water, filtered| and waetegg i th satjurated JJdi§~m bi carbpnate, '
brine and dripd aver anhydrpus nmag m sul fate. TheppOMs#Toguwas fif tered
and evaporatefd to'e, solid phich wa rystalllz-d 20 fromethyl acetate and
ethyl ether gjving a white DO||d 2 g, 5996y|eld np 1 S9- 170C N
spectra and e 3

EXA~IPi ,E 8E |} 7- a%4- 3 di{-5- 1 -0- tI -d|h - "5 ~zof,e][~
| thiazir,~e-3tcarbo lie acig nethyl To a [dry 100 rr | ask wafs
added

{[2-(7~nethaxy-ber~o[1,3]d|bxale5 nyl ) - benzenesulfonyl] 10- tol yl -fam no}
-acetic acid pethyl ester (2.0 g, uunoi ), drly 4 arystron1tno|eau| r
sieves (8 8),land Ti(Tf~)2Cl~ (0. 6 0. 0.48 poral e wa led to
-60C sad di ch| or one@bane (45 nl) wasC8G\added A solut f tgiethyljam ne
( 1.35¢9g, 9./3 mzol) in d|{Gil ome ri 1200 n~

pc~r n~~~sns~~f~ -49 (1% pL) was 'xtured;JEi:L;éﬂ to 5C over
2 hours, follpwed by reiriggratian a hours.” The m xture was
poured into p0O-m,, ammoni pm phosphgte buffer glolution (pH 7), stirrjed 20
m nutes, and filtered. The prgani c phase was washed with brine) dried aver

anhydrous mag

hesi uxpesul f at

D

~ 1

flltereﬂa--\b

50

27
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5 and evaporated in vacua to an oil. The oil was chrornatographed an 150 g
silica gel eluted with a mxture of ethyl acetate and hexane0f AprilkZ®02 ' r he
appropriate fractian.g were evaporated in vacuo, and the residue wag

evaporated to a foam 1.02 ~, 5~% NWR spectra and el enental analysis were
consi st ent stncture. 10 EXAMPITE 8 4- ethox - 3 di - - 11
' OXx0-2 -t ‘%E&bﬂ?g ,b_ b~B el ~ne3-car ,I~~~i 'caidTa d?%ﬁ@”(“? ~

nL) was added 4-(7- nethoxy ber~xo[ 1, 3] dimxal -5-yl)

1-di oxa-2-o0-tolyl -1, 2-di hydra-17b-beri zo(e] (1, 2]t hi azi ne- 3- Car boxylic
acr d 15 methyl estex (0 92 gTablthmle/Stamaum(mnttd)u on of lithi um
hydr oxi de nng y Ot Ire was
heated at 80(¢ for §§9o00r~ I and evap«rated to gasalad The

f||tere-

resi due was 0. O ViR s IS AT T Ry S v - quUROU aye
decant ed. Thg aqueofllS | ayer{ was acid It | bd to pH{1l with \c- trated ﬂCI and
extracted intjo ethyl ether,] washed gty brine, dried 20 a anl ~ydr qus
magn$si um sulifate) filtered, and e rated to 4 solid,m& 70Me The
faterial was |chrorn~at ograghed on 1BYQ silica g4l eluted with ohl orafform,

'fhe approprifate fractions were complsied arid ejaporated in vacua frgm
et hyl et her gLAd.ng_4;_sanJ_dT-Jlp2iﬁ;-@p_-hmd_L-4HaecLJ } =4 the

st zuct ur e. Elenentap9analys'

hydrate) holding an additid | at ed
for C24H1~N1Q~S1(Ha)Q 25 ¢ 6. 74;
HxO, 0a43. %Outld: C, Gl. 33; 05
Apri | 2002 mq ggna~XS pcTn3 a x -
a 3 xol - -1 -di -1 _~- |h d 17~~-~[~~, 1. 2)- aci d
met hv ester hrs exanpl e was prepared according|to Schent la. S 1.

nunal ), potaasruntcarbonate (75.7 g, miol),} and dib haite ((95.a
$, 548 mmol))| fol l owed by Reating tg uyc fag 1 houFs€ Th® sol vent |was

evaporated in v~uo, and thqg resi f taken up into 14 ethyl ether,
filtered, washed with saturated pot ass ntcarborate solution, brine, |1IN

Pt ~epargti an T=—Rp-—a - MEC yrengo=g=ns-ernal, e-- 10 ar nat Nyr 1 or i de
(400 mL) was added i - bmo- 3, 4- di hydr oxjr -nethoxybenzeiéﬂgggig, 182

citric acid spruteattsmant—prrreg=he reaay aSeWeS  {TT euTOvVET
sahydrous ma nesrunplulfst charco filtrdte was
concentrated |in vacuo givi ifpitate wh s filtlered)
washed with : ijd. Thi € ial was
distilled at 2 mx Hg, i Vi #s line solid, 21.7 g, 32%

yield. NM~ s SRS Sttt —tre—'
structure. 2) To tetrahydrofuran (30 nL) was added

1- broma- 3, 4- et hyl enedi oxy5- met haxybenzene ( 1.25 g, 5.41 mmol). After
cooling to -72C, a solution of n-butyllithium (1.6 Min hexane, 3.54 nl)
was added. After stirring for 20 45 mnutes, a solution of zinc bromde (
1.27 g) 3.69 xnnol) in tetrahydrofuran (20 m'..) was added) and the
m-xture was stirred at -72C for 45 mnutes, followed by warmng to -25'

To this m xture was added '

a- (2br ono- phenyl ) - 1, 1- di axo4- (i ril uaro- net hanesul f anyl oxy~-1, 2-di hydrc~17~6
~benzo[e] [I, 2l thi azi ne-3 .

{



carboxylic acid methyl ester and (1.4% g, 2.8~ nurrol)) palladium

tet ~raki s(tri phe~yl 25 phosphine) ( 1.30 g, 1.05 noral). Thed5#pril@2002was

heated to reflux for 1 hour and was evaporated in vacuo to a paste. The

m xture was resuspended in ethyl acetate, washed with 1IN citric acid

sol utiors, ‘%gﬂﬁ’ {I | tered, and dried over anhydrous magnesiumsulfate. The

suspensi on Wa * ered and stripped to an oil which was par {ysy8/16856

crystallized fromethyl ether givi ng a sQ4ad. The $oaid was ~n

chr ar nat ographed an 50 EBSI | i cq@g eluted with a mxture of ethyl acetate
&P

and 05 April 2002 wTABBEZR:E nm&ad_mz@aéeunainnahéwameszo $0). ~'he
appropriate ffa vier-e en acuo] anuGyprart OTCi
ethyl ether. ' E ﬁﬂgﬁ ol i dlsqE e corrbl ne ith hose r overem tthe
initial crystal lizat i of] avﬁlﬂsaen&!)l n|vafiCzpaiM) ngl a (Koo, eMR 43 Qp@z) 25/

yl el d NNR Sp \.ITI WI tl Cl } e

struai vre. F~AMVPL 2= Bp vyl p-4- 7 B oxv. | ~ za_- 6.6

| . 3Jdi oxol -5-yl ', L2~, ~~ijoxo. 0.002- di hy /dro~~7 berrzo[[ el ~’ [~ ~~]a | axigige ~1

ferrmy—

ox~i ¢ aci d ntgmesogg ™=t Taa@aaat~¢ (20 wers]acted™

2-(2- br ano- phé.ngd.—..t.?.—.um.h.u;a_g_wfgem »2.3

1, 3] di axol - 5-yl ) - 14 1- dijaxa~P;083di hyfir o- 1 $6~-benzo[ e][ 1, 2]tHi axi ne 1(
3-carboxylic @Crd gethyl espdpé (0. Fo J, B, 38 and a soljution. of
l'i t hi um hydr oy=ee—rBreRya-ate—tHm -g-—6-s-14—mg|-t-d ' .
m xture was heated at $0C fgf\OOE hor hs anﬁzévaporat ed to an oill . THe résidue
Wps di ssolvedjin vater, wash@d3w t hi et hyl2 gt her,[ andp.Qpgs aqu ous7|0ayer

decanted. 'fhe~augeotsrsye -r=-Gi-HE acted
ifto et hyl ekm_ja.s_hf 01% 5 brine) ?edjg,rer anhvdrous. rnaﬁﬁesuvn

sulfate, filtered9 and|evapfi08Red tp a yeRlSow sdlid. To nethanol 684 nl) was
added the sol T (§go52(T, 0ogEed py U. N NSgF (L. 7-T T, ). THg myture :
was evaporate W 4 TG)O . dissn u_arl ! 30—tk QT.QC!Z.—J—. ler ed
at 45 mcrons| Thélfil{drate9s |yobhilizBd to d white solid) 0.68 g. INIVIR
spectra was cfnsi $2ent vvithombe 20 Dtrucbqse El enent ol anal 5| S was
cansistettt f @r—time—st 2* ~—rotrer-rg—amr—adet-tomat——1 25
mol of water. [Analysisical cﬂ ?pd fqr \(“jag%§51~ S1Sr Z(H-0]1 1 1-5=_%Theory:
C) 47.78; H, B.D314N, 2.40; 08355.23] Na)»2512; HAG 3.8l; Hr; 13533
%-ound: C, 48[U%; 107, XA D) 3, . 4. 0D, Hz~, 3.9a, o,
13.90. 25 FM@&%%@%—% o
30x0-2-f~., ~r], udbamedhvl-B086rvi)]| - di h{é™-17~4 bettzofell[1~.7 ]~
aai ae- 3-ca~boxyli¢7aci d" y! B er This e»aﬂpl e S poemlar ed acco6di ngjto
Schene |l a. a. 1 —T 23T frvordxvbe ril
2002 w4 99na9xs - |;1l1 SO~ 1%9%&6 di chCAPornet @&n m ) et Ed
5- br oma- 2- hydj oxy1%- netthoxy omls\lnzal dehyde fr eparled per 5' v~het], yCom-uni ¢

i ons, 1991; ~1( 8, 9) 23409145, 9%,05 ~. 4r)9.2r $2/07 ). ['To thrs was]added wih
cobling to 1 P ?a'mn{m—eo-f—sb&%“

0 13
22 0.05 13
23 0.021 6.2
24 0.03 17
25 0.11 >25 0.05 6.0
26 0.017 »25
27 0.04 19
28 0.09 23
29 0.04 2.5
30 0,095 >2.5

31 0.006 »2.5 57




tribrpmde ( a 53.9 g, 614 mol ) in dichloranmethane (400 niL) over 20
mnutes, 5 followed by warrnittg to 25C o~rerrught. The m xt 05Apal200at i r ed
iota 2 I. of ice acrd extracted with chloroform The chl orof orm sol ution
was washed with brine, dried over anhydrous nmagnesium sul fate, and

filtered. . hidsr at € was concentrated in vacua and hexane m!
giving a crys 9_&?*1}6% precipitate which was filtered, Washed wt ﬁﬁﬂ%ﬁe,

and dried In vaeuo to a soled, 80.0 g, 9@pyield. 10 ~1MR spectra and

el enental anal ysis were consjistent wiith the s{rycture. b, Prepa ion of .
5-~~,0-be f I . ],F%EWP%EMPJQMHBO‘BP meiﬂrﬁgénﬁgﬁgﬁ'l was
purged with dr |t en and 5-b -2, 3-di.h oxy-benxal de e .(83 g,
ool ) was oo HPETa ety T aes navebe oo A bE A0 1o
1.14 rnol) foliﬁamdnguha&aadyamﬁmbmuéa@&m,mdoldﬂg BPL) indké M xture was

warmed to 85C for 2.5 hatlr’S, and evaporated in vacuo to an oil._ The

m'hxt urﬁ vvals p@ﬁ*ﬁ]ﬂ'&;ﬁ@mﬂb&% M&T&mptoaél&mt%g&mﬁdm @ihifbiﬁﬁcﬁfﬁﬁﬂopifﬂb@ o
T e e
e i oo BB e fitnah 8 etk e 1,
The ol | ds. wertd PEATLPHERT I0hiatn i et | Qimbke oducBB AROE nhitilon 4% ey 2 ©
79. 4/ a yield. gikRosaest I0ema/kg peddured b 48%ainhibidosatd lourppeitddsehandddgh t he
structure, c. Preparatiqn of ~~r - ~gn~o0 | di oxQl -~,vll-e_~o0_1 25 Ta 150
nnL tet rahyfjr &#amﬁkg RraguesdRSGe B‘?‘Eﬁﬂi’nﬁt fE‘,’%?‘?bexol e4- car bal dehyde (15
, 65.i o T 290 § | ; i
g 0o ligmol). o los _Eg&gtrte;ap msua&i%t;:ge miﬁwﬁmnﬁag I'E)Syehh‘ﬁsxd\‘ﬁﬁrtﬁﬁ' um

bromde ( 1.OM is et her ~| | ane exot herm and
solid fornmati aatinErieserdspendentunasmer with she ED5050.8 mz/ke Gheplasma BGso =

evaporated in vacua to a solid, The m xture was suyspepded icg et %I acetste
washed with 10N0-046 kg/mL)cExample 10 wasavellabgorhed orplly Roth i34 anchdes. FEFAEE um

sul fat. The ranxt.ur o =lte | | e oil was

i gduced to or fMﬁ?&?\g@ﬁ gﬁfee({%%édgg%?ﬁégg?% 9@81@‘1@1@&: |

][3_Cl~T| ~ a~$_~a~6msﬁgti@ﬁtﬁﬁﬁimdili&mﬁe7mﬁng@(?‘(’)A/\iznimeambdbSdgA:If /vvhi ClhdwaSN

iltered ai ried ire vacuo, giying a sqlid, 10. A%.yield.

spect rat@nd al ener rﬂmcmupéggf %%ESWEQY%‘@HF%E? ﬂz@ﬂﬁdﬂm%@"y

Prepar ati on of:.1-J:68zbaB< A 73 ' S tHocsmp&ihde aftiel ask
vvaspadded l(bm%rv{gﬁg%ﬁﬁgérﬁﬂg!%q xpl%?fﬁﬁ%ﬁ?& 3 S 37.9 mt~l) was
added. The solpresentinventinneeantbe adeduistered By injection,dhatds,iintrasnguii xnl , . ) 5bs
mol ) was added, . Fol L f ' b I 3?79 mol ).
The Zn'xture Wafg&ﬁ‘ﬁ?c:}ﬁe) $§angg+%%&fs@f “&J"Hﬁ}%"‘%ﬁﬁ\‘/’g%@? ggr I n vacuo %o
an oil. The oiihtrmd 'w%allj/JAhd,Sthmme?deblo@%:_hd prgsmhinVEnﬂ%ﬁt cambeboi | i Rgd

bet ween_80C 10 and, 11 at ~X lrlqQ. .The 0i chr raphed on
100 g s#¥ica gﬂﬂ?mﬁm‘ﬁw Wh#’fu@ggg" ?ﬁ“ﬂ}ﬂqe'dﬁ Wﬂl&&@%ﬂaﬁﬁggm !Oot~ of !
the appropri at @uidtli O'he pR4ENInvEnBRR coh be ambistred Tandérmalty.dt will bd/I R

¢ )
spectra and elerr~ental analysis were consistent with the structure. e.

Al ternate Prepehviausde these skifled in theartahasithe following dosage forms mapsomprse
Preparation of_ 5:burp-2.3-di vd ~— drrru W th

t et Pahydrofura‘?‘f%’gﬁﬁ&ﬁt °%p%5ﬁaé’ %ﬁ@%%&f’s%dg‘?ﬁus gﬁﬁ?fj*ﬁaﬁy rggi? e (260
rnL~. To this %ﬁhﬂh&ﬁﬂc%smMeEalboﬁﬂmﬁmm}dGfd?oinnyl&al.dehyde (58 g) 0.
ml|, prepared by the procedure described by S.A. %‘éekﬁv\g’na et h d. Het.
Chem , 2891; 28: 140050t PF¢RatIng P’i“?ﬂﬁ(j?m§65‘ﬂ?ﬂ&f‘r B FHE "H’Ss? B5 n

0f 30/ SOl ut i regdiy e, E\ﬂ*l&aﬂyiéékﬁpﬁ)blé’%ﬁﬁérs%ﬁn Bk @ith@solilg (silica

pl ate el at ed exane: ethyl acetate, ?73) showed na nore starting
mat eri al . The haqddiSadid fofmpeeparations nchidgipowdersatablets pills, sappules, waghets,i on of

acetic acid. The tefrahydrofuratrn was ved ; t t he
aqueous m xturﬂ‘%“gg"é@?ﬁ'ra&ét ?efswlﬁme%ngégﬂ%%g?%ﬁ?]ésj&{(g‘orn!g yl t-butyl
ether. The 25 gitimhcdsaiith fay el aff isdilvans| lavgingaigensshihddse) filtered,
and concen~ted to a dark ail  (54.%$ g). This material, was not . further

purifiedd but DressTvarivesdabletdisintegrsing agents ofan; cHrAPsplaing mASTiAl. of

1-1 b-~L, ~, oma- ~- e~h o PG Ha g S WX 1yt : GK i {tg M

fl ask was equi pped iﬂﬁ@%ﬁ%%ﬁﬁ%@dggﬁ:ﬁ@@dﬁs é%}?lh%% n%n? e, condenser,
and nitrogen i thedinelyidieidet astiverampoiensthed with nitrogen and charged with
acetonitrile (700 m.), fahowed by 5-broma-2,3

=




05 April 2002 W-J 9911291 PCT/ US98l 1d$S6 -54 di hydraxyet hyl benzene (54.5 ¢
assuned to be 0.25 nol)) then anhydr QUS cesi um carbonate ( 105-April@002. 3' f
not) and bromachl oronet hane (57 g, 0.44 nol). The m xture was stirred and
heated to reflux (~74~). At that paint, sodiumiodide (S g, 0.03 nol) was
added, andwigeymbpgt ure was boiled for 90 m nutes. The 5 m Xtp@EusaFiskien.
cooled and altered with suction. Tire ~Itor cakre was rinsed wth
acet~onitrile, then thG solvent was renpwd under vacuum The resi due was

o et e 3o B RO SR AR 1
residue (~36 @pcetspry Bi:ﬁiﬂq ;bteﬁeﬂﬁeﬁﬁrmﬁuable Prowoitions abdeompfatedd!in ties shape | ect ed
at a head tenperature of O 84C {0.8 nun 13g) weighed 24 g (0.10 nol, 41 %

far the two sﬂ@‘b@#dﬂmﬁdpr oduct thug obtained has NVR characteristics

chr omat ogr aphy. 1. THFaRuPef N ity Bess By oRR Stk 1N ol B RO 072 o

(6-brong- 4-et Men%mefﬁe%hdveuahwur(dlsmwecﬁnéﬁ ar®fraphesivht er cool itt$
to -7$C, a solution of n-but II|th|m§WdM|n hexan s added.

Ai ~er stirrin§ 9’?“5»5“ stzaga@a RCO5Hn PEGLS geﬁti"&cs‘ﬁ?%hrﬂ gl 1. 27
, 5.69 mol odtidin was
gt i aed at - 7?2 or 5 nﬁqﬂﬁsﬁ&%oﬁ I Omgh)ggﬁﬁﬁaetﬁﬂgﬂﬂﬂoéaﬂ lé\? rot ,lbvsﬂgm xture

was added 1, 1combabutier;@nd t.he like. The term “preparation™ is intended to include the
4{tr|fluoro th esulfon .oxy 2: 1kl quoro th | )-1.a-di hydro
+?~d- benza[ e] {9 iﬁr}’rﬂnﬁl"hﬁe gPB’tB?bT‘ H?E{aﬁ Eéé?@ ¥°£‘§ €5 2. $0

r nm’ﬂ' ) mand S]%iﬂh%‘:ﬁxﬁh ﬂtteamlve e&aﬁmﬂeﬁm(mwmt Bthed cBierr al ) .

The mixture s he o 70C far 2.5 hours” and was evaporated ip_vacuo to
as ail. The msmwndﬂisby eoarTipn rvdueh isnhuﬁ imassagistion with koSimilerhy eachetsT

citric acid saluytio r

magnesi um sul P& ﬂ?’“‘?@?&b‘&ﬂ‘ggﬁﬁ Ab\’\g‘g’ p? qf‘:l[“-'efe ﬁle%%x@%’,l%%cl?eg@‘.gﬁ gétﬁgﬁ whi h
wag partsal |y cgr Vshsdlas 36Hd Hosage fomsysuiteble or cg'al\/adngnatranbnd The filtrate
was concentrated ir; vacuQ and was chroraata caphed 0 [ e
eluted with a m xt EPEPGPM%%PPQE@‘Q%&&%% TR SHy ?‘ﬁf) '%’ﬁst ﬁ?ﬁ%ﬁn ate
fractiqgs Wer%ciﬂgiﬁcoﬁgl ne@cbﬂbﬁﬁ&“&ﬂ%ﬁﬂnﬂté&%ﬁ'ﬂwz&ﬂefcbatﬁan&tthyl ether. 30

These solids wer hose recovered fromthe initial
crystatlizati disperseShopogencoudy thercinpgby ingng. e melnlyseaesedis and wer e

dried in v$cuQ.givin l Eﬁq

el enent al anaﬂl‘gﬁ ng% dﬁg&’wgﬁ&ﬁ% %ﬁt ?ri% ?tﬂtﬁg’%‘ure tﬁ'@éﬁ m}?ﬂ’ylo
,4-(7- EhJI be@m{dlfyealldloxal 5v~-1(1 di ca-2-f,~, -tri orom?/l ~ph~re, yl)
(5 1% rzn_;j ! W;(;r Zdéea Oll..igun[i%rm prepa.ratlons incp;l; sgluitgns, suspeﬁsxbns, 3gmtuls}-gnsg' axane

4- (7-ethyl - ber &ivaitérQr wanor prépylest @Z@ol%ofuﬁoﬁs‘ iFot paveatepil hijecidieny | ) 1,

2~ d|hy ra- 17~~ er~ale~[1, 2]thiazi'ne” 3-car lic acid nethyl ester (~
g,'"1.32 nstt diq)ndempmwmbn fmulateﬁ\msﬁlmiama@%mw enccelyecls g
6.58 ramal) mﬁl gL water. The m xture was 10 heated at reflux for 2.5
hours and eva;§8 AP&d to a solid. The residue was dissolved in wat er , !
filtered, and washetqusbtdsctiniors saitbisle farataluse can gaprepaiedwmﬂebang&m The

aqueous Iayer was acidified to th 6N HCl, an tract Jinto ethyl

et her, washed WY%“%PWNHN%EP%?%@%HWW% Wﬁﬂﬁ@g eﬂma&ﬁtered
and ev rate d.0.51 g. To nethanol (4 m_) was ndded the
solid ~ (OQQ[%‘E 'ﬂ?y%é% y 0. 98SN NaOH (0.91 nlL). The m xture was

evaporated to a gl mpoumsummmmlwmlewomtmcmbmmadeby;dmermsﬂ;ﬁed at
45 u. The filt h|||z el d.
NMR spectra wérgw oﬂm@fl@‘ﬁ? n%g% ﬁ%gfyﬂﬁeﬁgé*sgﬂgg?éﬁg%%eﬁs})sf@a dr

consi st ent fafsgﬁth@tx@kﬁrﬂﬁrﬂﬁ\% Q@etﬁylb&!ﬁﬂ&de?mdi\&hdﬂbbgyrﬁ&h telitalossiahd 1. 5 rral es
of water. ; Ari alﬁ;g,l s calcu) ated for ~23H18N10dSFfIda(~120)I.g) M-1VT

Sfi5.4G C Slotwr-well-knowmsuspendingseents. 6 i3: F, 9.79: Na, 4.06; H2(-~,
4.53. kgpund: C 53. Plds iddhudddre sdlid forfl breparation® Whidk abd imtendid 10 He05: 120,

4.77)
converted, shortly before use, to liquid form preparations for oral administration.

Such liquid forms include solutions, suspensions, and emulsions. These
preparations may contain, in addition to the active component, colorants, flavers,



The free acid 10 (32.1 g, 62 noral) was dissolved in IO nL of MU ~. To
this was added 62 nL of IN ROH After stirring at raoxn terrpebgga?ﬁpzdo@r 1
hour, 25 nost of the MeCIH was renoved by rotators evaporator. Et(H was
then added (250 nmL), and the solution was stirred for a while at ~64C. Then

30 nk of- i swpmepnydigal cohol (I PA) wss added, and the m xture to
roomtenperature far 2 hours. The precipitate was coll ected g@?“f"?ﬂ@gﬁ

and was washed with sone portions of coI d33-PA The product was dried in
vacuum at 45C wo 9~~i x9~a Anal ysis cal cul ated
for CzZSH 17F3|€@ ﬁ%?‘r ?{‘g@f %’H‘z"g“béﬁ& %"’E‘“ Sﬂeefg‘ef%dlsﬂetﬁemwhl e8ars, | | ou-~a:
c, s3. 7s; H, asoh.ﬂ)ihzlmgagenwhdﬂ?ﬁm LE 11 E PCTIL1S9%$116856 5 4- nx di -5-
-1 1 'oxo- - - ' at - 2- ' m 6.. ~enxo(g~~,1.21thi
‘.ne- 3-egrho-~ylic a rPgmceﬁﬂéiﬂ@r@nﬂﬂmntmprefa'aﬁymynndosdgewennﬂhedch nn
Ex~nple I E in dee anal ysi s were
consi stent Wit r?‘iruct% ure. W@&M °§Fs° i aPPrQPéFthoI 5-vl - 1.
Z- di oxi 5 2- f2qumﬁﬂmofmuhubommnMHeMmd§ iﬁiclnbea%cﬁaﬁédar e]

|

| t hi azi ne- 3- carboxl‘rllﬁ ,acid Pre ared Jn the sane way as ated in
Exenpla | E i n PEAREFaLi0, SRIGRIY @etfrmlaaufmmfmwmmxysm aser e

re i1l ustr at R oalatel s, 20 e i or atmpchh, Wi B0 ik 7 2°Cci er

A sol ution of gsagzzforga cmabaaa uapsale) table, 8fkeryor Iozbnébnmlfl. 6f Reuh bethel ~

b t CHZCIZ 93.8 noral, 1.1 e of
psplzgﬁng IQQ EBP’BP“ r@‘ﬂeﬁlﬁpgkﬂé?dgmlm and 3. 47ng (28. 4
noral, 19. 3~ eq} of Iﬁélﬁﬁ’anuti}_ ohﬁcti\%%ﬂ Beﬁtrlﬁh%ﬂrd‘as mﬁanﬁ g’t{e@é{l ‘éi
averni ~ht at room tenperature under T he sol ven s conc 5 to

ane-third vol arediugied Tomd). himaitock0fymg praferably,0.5vwngity 460 mg Acchrding i the br i ne,
the product - aBBuEEShoRLARG B le pelohR) 85 tue S8HRomaotent Fhs Soeposifen o: o
far C | $HL5Nedn, (Fdesited, Eﬁom@mdm othePEompbatiblethe@peltfipdinsC.  59. 0Z; H, 4.69;
IV, 4.35. In therapeutic use as antagonists of endothelin, the compounds utilized in
15 the phannaceutical method of this invention are administered at the initial dosage
of about 0.01 mg to about 100 mg/kg daily. A daily dose range of about 0.01 mg
to about 10 mg/kg is preferred. The dosages, however, may be varied depending
upon the requirements of the patient, the severity of the condition being treated,
and the compound being employed. Determination of the proper dosage for a
20 particular situation is within the skill of the art, Generally, treatment is initiated
with smaller dosages which are less than the optimum dose of the compound.
Thereafter, the dosage is increased by small increments until the optimum effect
under the circumstances is reached. For convenience, the total daily dosage
may be divided and administered in portions during the day, if desired. '
25 ~ The following nonlimiting examples illustrate the preferred methods for
preparing the corhpounds of the invention.

EXAMPLE 1A
Following are prepared according to Scheme 1.
2=(2-Triflu =phenylsulf] 1)-benzoic acid methyl
30 Methyl 2-(chlorosulfonyl)benzoate (23.5 g, 0.1 mol) wis dissolved in
150 mL of anhydrous pyridine in a 500 mL flazk. Catalytic amount of DMAP
(4-dimethylaminopyridine) (0.04 eq) was added. 2-Trifluoromethylaniline (20 g,



05 April 2002 wo ~~na~l ~ F~A, MPLE 1ZH 2-f G et v~; benao

(~,,3ldig~xal -5-,~rj~1.1-di o~co-1 -di hvdro-1 ~, S~qgxo~dl i d¥5 Aprdi2082 one

p~r ~s9snas~s A solution of 1 G 15 g (33.Unmol) of 12, A 4.2% nL (53.0
nrr~ol, 1.0 ec~ of 5 pyridizte, artd 2. | 5 g ( 17.6 mtol, 0.3 3 eq) of
bMAI ~ in | f xyle> es was hosted to reflex overnight room
te~'rsperat‘lvjags,’_lﬁprlge)at ed wwth I~T ICl, acrd allowed to stir fgrcﬁ'gﬁﬁgﬁﬁdg@ The
ppt solid was collected, washed with 1~%34Cl, water, and xylenes, then air
dri ed overni ght under high house vacuumto give the product .,as 8. 2U f

white solid, Grmplvesaddediiobeceactionnixiure, andyl Wesal tpsira oty | 2 5

ca), was di ssoptrant Syl B reiibid A udRiadi sAEA M | 5
treated with m.zfﬁLmEEtOACBItmahm Washed with tlflﬁiﬁlybhn'@né'gléﬁ\mdib! bane.e$cti On
' [ 30 .m = 78C. T ' {.18 .3
E‘vﬁéﬂ :0? t iiie‘fﬁaﬁiﬁasm;%&i‘s&ﬁ» HhecpibiaR waSremin ey BTRR oved i =
4 0 oG, nT =
all oweg? to ﬁ b TR St ﬁ@dlﬁﬁﬁﬁ%P%ﬁ%%?ﬁ*f@ﬁﬁ%?‘%?@ﬁ@%@ﬁ%:&‘?% 20
| | | Et OAc. ~
or gant ¢ por 1 5 Sste civeuld U x abob i, | Cen 2R A NSeg,  and
evapor at ed. ' Alnflysis talvalated for € £1; 7F3Ny @¢S1iica gel colum eluted with CHC ~

to give the product as ate orange oil which solidified upon star~d~g, 704/0
yield. M5(A) me: E380.044H;3BE)N~BXAMPLE 12J rorn . - ~- - h 1- h lsul o

L -1 - c~- ' 1,0 acj byt ) utiaa of 5.47 g (14.0 muol) of 1C in
84 L o1 colPumde Fr 5@93%‘?&’@2 %gb'g (14.U mol , 1. U eq) of NH5 and Q1 g
(U. 04 npnol) Wﬁ y¢yoxi de srrd the re$ction mxture heated to
reflexl or .5 ]ﬁ@ 4 cogﬁg'g@g)r oom 05 April 2002 WD 9~/ ~~916 - Sg. ‘
tenperature, passed through a plug of silica gel, washed with CCl~, and k

evapor at ed. The crude product was obﬁg_hgﬂilLEqBan orange oil after attenpts
to purify it by colum chromat ography, 4/oc2ude ielfcj. T?ele\/R,is_

consi stent wi 2Metixstarbaivimethy BEMIEIrEmEEhiy sulfaqy icgpeid 1 -
a- -dih - d,b~~z-QOe a 1.2| ~~exine- - bax;~, ~ acid tent-bufi~l,~ter
ethy] egte
To the suspension of NaH (60% in mineral oil, 2.0 g, 50 mmol) in 45 mL
15 of DME at 0°C was added a solution of 2-(2-triflvoromethyl-phenylsulfamoyl)-

benzoic acid methyl ester (12.0 g, 33.3 mmol) in 22 mL of DMF dropwise. After
about 10 minutes, 11.22 g (66.8 mmol) of methyl bromoacetate was added, and
reaction solution was warmed to room temperature in 3 hours. The light yellow
| reaction mixture was poured into ice water. The mixture was then extracted with
20 EtOAc 3 X (~400 mL) and washed with brine. The organic layer was dried over
MgSO4 and evaporated down to & sick light orange oil. White crystals were
formed upon treatment with EtpO and hexane. It was collected and dried over the
vacuum oven to give pure 2-[methoxycarbonylmethyl-(2-trifluoromethyl-phenyl)-
sulfamoyl]-benzoic acid methyl ester (13.85 g, 96%).
23 MS (CI) M/E 431.7 (M)
Alternative procedure: To dimethylformamide (220 mL) was added
24(2-trifluoromethyl-phenylsulfamoyl)-benzoic acid methyl ester, (8.0 g,
92.2 mmol). After cooling to 0°C, a solution of potassium hexamethyl-disilazide
(0.5 M, 44.5 mL) in toluene was added, Methyl bromoacetate (432 mL,
30 45.6 mmol) was added, followed by stirring at 70°C overnight. The solvent was



A solution of 4.24 g (9.06 nmol) of the enuie bromrrated product in M was
treated with 3.13 ~ (a2.6 trrntol, 2 eq) of |IC-CCl3 and sti rrgglABMpmoqht at
room1l p tenperature. The sol ution was diluted with IN HCl, the ppt'd solid
coll ected, washed with water, and dried. The solid was di ssol ved in et her,
dried over N? ﬁ#ulltered and evaporated. The inpure foamwas dri'e

over ni ght un i'gh vacuum they tre$tcd with Hexl EtOAc 2:1 Fﬂ‘%?’b‘?séﬁthe
pr oduct as a white solid, 26lo y| eld. 15 8%(Cl) me: 387 (M) EXAIVPLE 12L
4.B~z~[ 1 "io o~ 1 5-y~G‘r met v"~;benao [,~~,"'i~,dioxol-5 v~ ~ 1 ( 1-'~
dioxo, 1 2. --8veRQ@iedin vecymandthe mesiduowas suspemded in ethybether-arsh washied

desor i bed i o5 iialieed doufte pIARLRREDREF, oRF IR i oid oS Hheihero ¢ e
crude tri#l at ewasrﬂﬂedl oven ahtydrowsfagnekihih mﬁtmefeﬂeﬁimapbia&&o%@& (3.29
trunal, 1.5 e of bor g{q)% Cé’%)&fo 45 3.29 nore eq) of ~C03, and

0.2S $ (0.2 tallipe go Sbecita mdaeiqmma lnalysisovareat ed t o
reflux for 2 ggma terrperature diluted with ethyl acetate,
extracted wth%gg?tt?rlate %gqut}%ocﬁ%g]% NaHC03, and the or-~aaic portion washed

with brine, dried cﬁ}mnpmgﬂ)m cmdsebamth&sh&duﬁngpdﬁaﬂu&hbuﬁﬁ&dwrl fied on

a silica gel Ium1 vmth XlEbP%(Zjﬁ‘iuthe nasllca el col um

eluted with %ZFB?S goylLchlorids °"¥S§géﬁ Eeﬁl’%"m%ﬁt tdlbam 57%

yield. M APC|3)_ rnlm-e d‘@ti’or(M - N0 e ) i ~Bl i G856
S9 EXAMPLE 12 4- 0 -D- - === 7Ld~0

a]Lh 21_ ~hiaz, ~ neB@zemesulrfmﬂ\chlmdac(ﬂQnmzsu mtohshwes dmsmecgm(o 1 mml) of

E ? |Gf ?Bgr oagg? Tdc&{gglﬁgggﬂgg (?fli‘iztoeg’iﬁ Yiﬂﬁ%ﬂgﬁﬁ@m %’&%‘HWB?/M "ﬂilt at r eam

t.enper at ur e. meg;oMnmlwmammnmdDMAmeﬂs e GediMing ¥etiad W th
wat er (33~, brine, dried over 39"38 nd evas)orat ed The foam was dried

under high vaétﬂ?rﬁmaﬂgsmﬁmm 45\"” (@% ty).therchestad ta reflux fagdiowe~. The
O o Tt coelel a8t el doobral s 0@ XA ol R o bl D
o forded © heemmmu?lim:“dmﬁ ooy N RS e a3t N EBLe
13A 15 2 (2~ Eﬁ%hkﬁ?‘?a{ﬂ s fyer was sgpasaied, W‘é’ﬁﬁ‘;? xefoomlbﬁ%!&é%ﬂz’iﬂpk he

STeH 2% AT Gl g ‘E"qwﬂg%ﬁ“‘kﬁfﬁ%‘*“ BlcAshoRi i3 Gnef g oHEC. 1 07

4.32. 20 MS(~3)L ofibrine. m\eas(m dfidd\yilr inapaBsidmbsulfact; filiered witFsuction, R X0’
Prepared irr

th as i 1] ustzated e 1>3 i 58% leld. 25
Anal ysi s cal Cﬁpggeggrgﬁgron ﬂawrgtotn@gutl;ﬁ(mt% PW““/E‘P dfine o) 3.53.
Found: %C, 58 .cfyktal axthe e&xeinap%ﬁte«ﬁ, ahd when most of the ether was gone, the crystals

20 were slurried with hexane (2 L), collected with suction and dried. Yield 571 g,
84%. :
b. Preparation of 1G: 2-(2-Trifluoromethyl-phenylsulf; - i¢ acid

A 22-L flask was equipped with an overhead stirrer, nitrogen inlet and

thermocouple, and placed in an acetone bath. The flask was charged with 1F

25 (544.5 g, 1.807 mol) and THF (10 L, from freshly opened bottles) and stirred.
When a solution had formed, dry ice was added to the bath until the temp was
<-70°C. n-Butyllithium (2.4 L of 1.6M, 3.84 mol) was added in portions, keeping
the temperature below -55°C (~-30 minutes). The reaction mixture was then stirred
at -70°C to -72°C for 3 hours, then bone-dry carbon dioxide was bubbled in,

30 keeping the temperature below -55°C. This was continued until no further
exotherm was observed, then about 10 minutes longer. The mixture was then
warmed to room temperature over 1 hour, transferred to 2 rotary evaporator, and



r ., 4 MS(ES) nnle: 391 (M~ 05 April 2002 W99~11a9t6 pc. T~US981a6~36
-60- , E3~AMpLE 13 C 2- -Eth a -4- -1 -di o-1- ih 16- a. Q5April 2002.c
~Lbox, |i aci~~nethv ester Prepared in the sane way as illustrated in
Exarrpl el Cin $1 %yield. The 5 NVR spectra and el errent al analysis were
consi stent WA 9296e stivature. YVIS(ES) mle: 359 (M ~' ~ F- KBRQFAISHS/IE8H3| ) -
2-E1- - " J.4- "~luo eth esul to -1 2- gr - ~d ~ ~zo' [a~[~; 2lthi
"ne-3-~ar~ vlic cid m1l estg-,r 10 Prepd‘?dlnthe same way as illustrated

L oDl © i H0YG Bhelh nlhire THIVEARSAE The'rfei g6\ Sd ARIveA ffwidef

2y1-vl1-1. 1- d(3kp aid ﬂmﬁam‘.sbkuﬂ&nwasbmshaiﬁthﬂ mmm The sdutiomwasthen c, i d
met yl ester 15 Pregared in the sane way as éﬁxated i n Exanpl e 1?I;|r|
81 10 yiel d. seidified px addition pf33Qmiponconsrate egoid prodpgt wagextracteg o417

3.02. Found: Lo
> a1 ooy i B adieonliyerwith 5 of P ctfer "The bcifbiked etiér et witedhied -
P d P6r bl -
PRI R 1 o #‘é‘?‘%ﬁ"ﬁ:ﬁ“&?%?‘?%}:?“?ﬁ?%“&% . s

Found: 9C, 63resisiue Wasibroken zp angpgitated withely qua)p water ¢4 L abpw 60 C):im~ 05
éﬁrelt vagg?l}’\? BitdiTe gﬁ SoftbEtd with Suction dnd dried i vicud (Y mnlBRY B¢ 2c! d
24 hours. Yield: 575g, 92%. This material contained traces amount of impurities,
which were removéd in the next step.
10 c. Preparation of 1H; 1.1-Dioxo-2-(2-trifluoromethyl-phenyl)-}.2-dih
1A6-benzo[d}isothjazol-3-one
Compound 1G (300g, 0,876 moles) was slurried in acetic anhydride
(350 mL). Methanesulfonic acid (3 drops) was added, and the resulting mixture
was heated to reflux for 20 minutes. The resulting solution was allowed to stand
15 without further heating for 30 minutes, then the apparatus was rearranged for
distillation, and 190 mL of distillate was removed. The pot residue had begun to
precipitate solids even at the boiling point, and 20 mL of the distillate was added
back to improve workability of the mixture. The solids were broken up carefully
as the mixture cooled, and heptane (~100 mL) was added, followed by ether
20 (~50 mL). The product was collected with suction, and washed with several small
portions of ether (~150 mL total). Yield 266 g, 94%.
d. Preparation of 1B from 1H
Compound 1H (244 g, 0.745 mol) was added to a solution of sodium
methoxide freshly prepared from 19 g (0.83 mol) of sodium and 600 mL methano!
25 in a 5N 3-L round bottom flask equipped with a reflux condenser under nitrogen.
The mixtute was stirred for 30 minutes without further heating, at which point a
greenish-yellow solution had formed. Methyl bromoacetate (83 mL, 137 g,
0.9 moles) was added, and the mixture was stirred without heat for 15 minutes,
then heated to reflux for 90 minutes. The mixture was then cooled to 0°C, and the
30 resulting ppt was collected with suction, washed 2 x 75 mL with ether, then 4 X
200 mL with water. The product was dried in vacuo (1 mm Hg) 2 hours at 60°C.

Yield 228 g, 71%.



Prepared is the sane way as illustrated in Exanple A in 71%yield. M5(C)
me: 333 (Mf ~ 5 AM?LE 1413 2-Pro - hen | a orb a ..su o 105Ap§2002t e,
stet Prepared in the sane way as illustrated in Exarrple 1$ in 91 %yield.
Anal ysis calculated for C] g~ 1 N1 adS 1: 10 /aC, 58.30; %I, 5,4l; /N,
3.58. Fou 8.27; /H, 5.17, 9N, 3.51. M5(AFtrl) mie: 4 nfs%? 8k6
EXAMPLE 14%05%%9€ he h .. I-d|o - -dih a-Z~,6-be a 1 2 |ng§15 3~dova|
,~~ meth, leer Prepared in the $ane way -3% illustrgted in Exanple 1 Cin
74% yi eld, The NMWR spectra and el e% Sis were cansistGit with the
structure. MS(APCI) n5|e 374 (Mt 1) 4E ZO a.3d - -12 .0
1- -di o-1-," " y }gy~~~_acid

met h~r| est er &HH )5¥

cym oo S : | lustrated in
Exanple 1 D agg e |03 eIz 1@ et g,_rep the sanme way as
illustrated iZ= ude 17 N 2% overal |l yield. The NWVR

spectra amd el errenhm2501al-)¢'rmm. éOan@ﬁfrsGhr(ﬂO*&mmﬂ)n@satsa@&edm 05
Aprl| 2002 WO 991x~9i6 1~'C | 1~J8981li ~85~ ~. 62 E3~ANPLE |14 4- %19]1 ~ - -
“2- 1- Be | -100xmL-of CHpCly and wa.qf_:gglgdig Jp"@ Asoﬂtggqmpflg[meth@gw; Yo

D e N e ity bbse b IR it B ' 5,
Found: r~oC, gf' ;mndrg'ﬁéz ﬁop@} ngigs\tzaesr gdfgg @ﬁ} 'éﬁejres%ﬂmg sohatigHwas\he

~~sul fanmovl | b~ar ¢ a I'n the sane way as

iITustrated i g.dryaRbe fhr'sd rﬂm?.\@eé)a‘ﬁkl%ﬂ thdfddled fo78°C. IRSN((1 5L,
55.6 mmol) in 50 mL CH,Cly was slowly syringed in resulting a dark red

10 solution. The reaction mixture was stirred at -78°C for 4 houts and was then
poured into & 1-L flask containing 250 mL of Et20, 100 mL concentrated HCI,
and 100 mL of HpO. The mixture was stirred at room temperature overnight. The
layers were separateci, and the organic layer was washed with brine and dried over
Mg$04. Upan evaporation of the solvent, light yellowish crystals of 4-hydroxy-

15 1,1-dioxo-2-(2-trifluoromethyl-phenyl)-1,2-dihydro-1AS-benzo[ ][ 1,2]thiazine-
3.carboxylic acid methyl ester were formed. The product was collected through
filtration and dried in oven to provide 2.2 g, 86% yield.

Analysis calculated for C15H2F3N10487:
C, 50.12; H, 3.74; N, 3.25; "

20 Found: C,50.04; H,3.76; N, 3.11.

EXAMPLE 1D
«Dioxo-4-(trifluorg- anesulf xy)-2-(2-trifluoro -phenyl)-
1.2-dihvdro. !Zﬁ'beg;gl e](1.21thiazine-3-carboxVvlic acid methy] ester

To dichloromethane (150 mL) was added 4-hydroxy-1,1-dioxo-
25 2-(2-triﬂuoromethyl-phenyll)- 1,2-dihydro-1 kﬁ-benzo[e][l ,2Jthiazine-3-carboxylic
acid methyl ester, (13.1 g, 32 mmol). After cooling to 0°C, pyridine (12.8 mL,
158 mmol) was added, followed by trifluoroacetic anhydride (10.7 g, 38 mmol).
The mixture was stirred 30 minutes and allowed to warm to 25°C, then was
poured into ethyl acetate (200 mL). The mixture was washed with brine, dried



EXAMPL, .E 15% - 2-Y o - hennecnaif |l - oic'd1l1 15 Prepared inn the
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the_game way. Secpileanh ok sl achule aa dBnl ke 4 i raliPe solRh it por
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acid , 5 Prepalmtmmommm Cﬁcmmmmggﬁ;smmvsm,smm e lin ~9%
yield. Analysis calculated for C.SH~ 1IN 1 (~G- 1 /aC, 64.7%; %, 4.57; W\,
3.02. Found: %5 64.73; /aH, 4.76; 9%\, 2.79. i EXAWMPLB 16A 10 :
_$utvl -p~envls | ~v~)-benat ~i c aci mtﬁkl‘giﬁ?& . Prepared in the sane vvay
3 ~e NI\/R spectra and el enent al

as illustrated in Exanple lAin 44@6
anal ysi s wer e 4 ' 2

2-[ ~2-But vl -
yi 15 ear PrefdaPdgnge thiazenendrearboxyli “J_hx Bt Exanple 18. The crude
product was carrie | I on. NB(ES) me: 419
(M- -1) EXAMPLE |6 e 3-cat'boxy~r acid

nethyl ester Pr eparﬁ@-mﬁném&ﬁamomzeﬁes(mld gllsmr:aﬁm thnoREePTHFMag s S5%
overall yield. Analysis calculated for C-pH2
10 added dropwise into a refluxing solutwn of 2.5 g (100 mimol) of Mg turning in
15 mL of THF with 2 drops of dibromoethane. After the addition, the reaction
mixture was refluxed for 48 hours, The Grignard solution was then added into a
solution of 40,0 g (380 mmol) of trimethyl borate in 300 mL of THF at 0°C,
stitring at room tempetature overnight, The reaction solution was diluted with IN
15 HCI (400 mL) and ethyl acetate (300 mL). The organic layer was separated and

was washed with 1N HCl (50 mL.), water, brine, dried with MgSQy, concentrated

down, and recrystallized in ethyl acetate and ether to give 3.15 g (17.5 mmol, 22%
yield) boronic acid.

1THNMR (300 MHz, CDCla): 5 6.48 (s, 1H), 5.14 (b, 2H), 6.96 (s, 2H)

20 2, Preparation of 4-(3.5-dimethoxy-phenyl)-2-(2-triflu l-phe

To dimethylformarmide (18 mL) was added 1,1-dioxo-4-(trifluoro-

methanesulfonyloxy)-2-(2-trifluoromethyl-phenyl)- 1,2-dihydro-116-

25 benzo[¢][1,2]thiazine-3-carboxylic acid methyl ester, (1.60 g, 3.0 mumol),
palladium tetrakis(triphenyl phosphine) (0.2 g, 0.17 mmol), potassium carbonate
(0.7 g, 6.0 mmol), 2-methoxy-phenyl-boronic acid (0,88 g, 6.0 mmol), and toluene
(50 mL), The mixture was heated to 100°C for 30 minutes and was filtered

- through a pad of Celite, The filtrate and EtOAc washing solution was washed
30 three times with saturated sodium bicarbonate solution. hrina. and Ariad avar



25 %C, 62.40; 9%, S.46; %N, 3.62. Found: |oC, 61.7%; %4, 5.57; %\, 3.48.
M5(ES) me: 386 (M'-1) 05 April 2002 WJ.~91x291b FCTNS9844 ARBEN200264
EXAMPLE a 6D 2- -g ~ -1 -4- u~sulri x - "hro- s b~zofeif 1.21th~is
'ne- 3-ea_r~boxvl ~"~, et her prepared in the sane way as illustrated in

Exanpl e, 1D %‘ﬁ ield. The 5 NVR spectra is consistent wt
structure. Wég?,. éé 16E 4- o. . |- . al- hIl - ~d o- -d %ﬁ@ﬁgnessa
benzo' [ e~l . 2~t hi azi ne-3-carboxylic cid m@gohv~"~ er tirepared in the sane

way as illustrated in Exanc“ol e lEin 59%& d. 10 Anal ysi s, cal cul ated ~' or
C2yH-~NI t ~dS| chargpal @sd emhydrawsmagnesium suifete. Theguspension iwes filisred agd. 84; 044

5% o2 g s e O Spick s happen e il pleeR pfa Bepl gl [
way as illust pedotblé maferialfrom thisinsixfirgowes filwred\dt, Ghl tnd fltcateSRag M- - OH) The
e ohen: 2 o 35 o Bl ot o o B GAAIH SHAA vy
ToH 253 5™ 7ok HRTMRRIEE qiyatstels @ldhodl, (95797 Phe iiloprle | Cone vy
as i || ustr at edrabfiorerepbacehted in vamoandiczyatallisal foom ethyl ether govdngas) 05
APTTT 2002 o1t 1.29 g, 83% yield.
Analysis calculated for C25H0F3N0gS1!
C, 57.80; H, 3.88; N, 2.70;
10 Found: C, 57.56; H, 3.86; N, 2.66.

MS: m/e 519 (M)

EXAMPLE |

128-benzole)[1.2]thiazine-3-carboxylic acid

15 The solution of 4-(3,5-dimethoxy-pheny!)-2-(2-triflucromethyl-phenyl)-
1,1-dioxo-1,2-dihydro-1A6-benzo[e][1,2]thiazine-3-carboxylic acid methyl ester
(1.29 g, 2.5 mmol) and lithium hydroxide monohydrate (0.3 g 12.5 mmol) in
30 mL of MeOH and 15 mL water was refluxed for 2.5 hours and evaporated to
an oil. The residue was dissolved in water, washed with ethyl ether, and the .

20 aqueous layer decanted, The aqueous layer was acidified to pH 1 with
concentrated HCI and extracted into ethyl ether, washed with brine, dried over
anhydrous magnesium sulfate, filtered, and evaporated to a foam. The residue was
chromatographed on 50 g silica gel eluted with chloroform, and the appropriate
fractions were concentrated in vacuo and evaporated from ethyl ether giving a

25 solid foam, 1.4 g, 66% yield. NMR spectra and elemental analysis were consistent
with the structure.

MS: m/e 505 (MH)



wo ~~m~ts pCTrtJS9sii ~8~ -d5 EXAWMPLE 171 3- - 2-Bm- h1n-0-i0"' ac
rt- ter Prepd in the ss~ne way as illustrated in Exanple 12105 April 2002
guantitative yield and was carded to the next step without purification. 5

EJAMPLE 17J - ro0 -3- 2- mc suo - h1l - xo0" . .c bu est Prepared u~the
sane way a ated inn Exgnple 12J in quantitative yiel S
carried to%%glg%{ step without ptu~ification. 1 b EXAVPLE ?C%g?&ﬁﬁs_‘a
.h. i -1.2- dro- ~,d- nzoa. t ' ine g.c~rboxv is aci | pert-b tvl a
~r Prepared in the same way as illustrated in Exaatple 12K in 68%yi el d.
M-(d) nfe: 451 (M-') 15 F~ANPLE 17LEXAMPLEZAB ] i oxo~- S vl ~~Z- br ~no- ~
eayli- t .1-di,0x YR ey T o ¢ 2% waies” ~CaAr, . ~0XX~, p, ~aoi d

tart-b~ty~ satfte g to proeed ures

descri bed in Exarrplp@e]jabad mmeemmywsnmﬁmmmmpwmﬁmsw idld, Thee sane
way as |Ilustr ted 2a in Exa le 12L in 57/a yield. ( AP~ me 556 (M)

EXAVPLE 17 Appetna and, mwlmﬁwwﬂemwtm&h -strucfure. 1 ~oxo- |
.2-di Ydto~ 1 ~b benzo[~~ 1[~Ithi azi he-3. carbo~yh'c ac~,d 25 Prepared in
the same way as illustrated in Exanple 12 as a yellow fo~n.. Analysis

cal cul afed fvr C22HI 4Br 1INl ~6S1: JC, BXAMPLERB & 2 82; o\, 2 80. Foenu: o,
52.69; %) 2.6%,% - _ oJ a00g WO 2 henile b

1$~A ~~- Chl pr G- =trem= N s ' ; TT =TT T =S98 =15S ~
prepared in t@_@sama vvay as |IIustrated in Exarrple 1~Ain 9~~/a yi el d.

Prepared in the same way as illustrated in Example 1B in 84% yield. The
NMR spectra and elemental analysis were consistent with the structure.

10 EXAMPLE 2C

3-ca ic acid me
Prepared in the same way as illustrated in Example 1C in 77% yield. The
. NMR spectra and elemental analysis were consistent with the structure.

15 EXAMPLE 2D

1A8-benzole][].21thiazine-3-carboxylic acid methyl ester
Prepared in the same way as illustrated in Example 1D in 75% yield. The
NMR spectra and elemental analysis were consistent with the structure.

20 EXAMPLE 2E

Prepared in the same way as illustrated in Example 1E in 88% yield. The

NMR spectra and elemental analysis were cons_istent with the structure.
25 MS: m/z 485 (M™)



M5(Ad) me: 325 (M+) 5 E3~, Ah~LE 1$H 2- 2- ro. en -1 "0 -1 - ih -1 $- tea

SO ' 0 - - aPrepat~ed in the earns way as illustrated in Exadgo)\ﬁmfégézln
52% yi el d. I\/IS(CI) me: 294 (M ~'"~ EXAWPLE 181 10 3- - 2- 1 r - nvl
-0X - ro ' 'c ac' tart- 1 ar Prepared in the same way aS|IIustrated|n
Exanpl e | ~lyw titative yield and was carried to the next step w thout

pUI’I ~eation.

-~ ~ ~dnl ~r

Nﬁ@?’? me: 354 (1Vi+-t-Bu) EXAVPLE 1$x -1~ d~ PCT/USI&/I68S6 1 -
"d to a stcr Prepared in tg sane way $s illustrated in

Exanpl e 12J in quantitative Vii) yield and was carried to the next step
wi thout ptul fieation. IVB(CI) m e; BSZEMAWIPLBLZ-Br) EXAMPLE 1$IC ~- o0 en 1 -

-h dx - 1-

prepared in tf

LHS(Cl) i e:

lic aids-~~tyl ~~ ter
pX dihydrzd

1---Ct0-

: f.ui ac ’

hel-

1-d'" o. -~ -' =T = =>-carbax~ic, cid tent- utyl ester

05 April 2002 WD 9%@:&1 R4 haﬁe%gdsﬂﬁmawﬂﬂsxmwel ﬁﬁ@%@?x
cedur ﬂgscrl bed t. Exannple 117. The coupling reaction

accardiryg to
Mﬂ%ﬂﬁ&?éﬁjﬁtﬁm \EﬂaﬁersnynmzL h168% .

was carried o

PeFHER

i gmar ed

yield. MS(AP roa.e (M-) 5 EXAMPLE 184-J~~zo~13d|al-~-yl 2- -C
st Baniond, ¢ did

~ rn-~en, ~~|

2~v ~nxo[~, ( 1.2~ it~"~-3~, arboxyh-

Prepared in the sane vvay as illustrated in F,.xanple 12 in 71 %yield.
E - 4 M~) ~ Ex~rHPLE 1
MB(ES) me: 456 (M~) ~a Bx~r ERAMPLE 34

10

15

20

25

2=2-Bromo-vhenvlsulfamovl)-benzoic acid methyl ester

Prepared in the same way as illustrated in Example 1A in 81% yield. The
NMR spectra and elemental analysis were consistent with the structure,

EXAMPLE 3B

Prepared in the same way as illustrated in Example 1B in 76% yield. The
NMR spectra and elemental analysis were consistent with the structure.

EXAMPLE 3C

3-¢ lic acid

Prepared in the same way as illustrated in Example 1C in 58% yield, The
NMR spectra and elemental analysis were consistent with the structure,

EXAMPLE 3D

6.benzo[e thiazine-3 xylic acid ester

Prepared in the same way as illustrated in Example 1D in 75% yield. The
NMR spectra and elemental analysis were consistent with the structure.



~- Z-Fluaro-gY~envis |If~~yl~-bpic acid nethyl ester Prepared in the sane
way as illustrated in Ex$nple Ain 8~fa yield. M5(Cl) nmnle: PAdrivbdo2
EXAMPLE 19B 15 2- -Fluor - en - eth ¢ 1 th 1- f$no -be ac' 1 ester Prepared
in the sane way as illustrated in Exanple 1B in 93%yield. MS(APCI) nie:
38~.(Mr) | : E 19~ ~0 2- -Flua - a -4- a -1.1- ' 2-di Q-1=.6-be a thi
ae 3-c~~t gwﬁﬁgm d ~ethvl ester Prepared itt the same wayCaQs98/16856
illustrated in Exanple 1Cin 33/a yield. #(AFCI) me: 350 (Mf"') 05
Aprii 2002 WD 9911916 PG'CNI S"~8J1 dsb6 -68 EXAMDLE 1 ~D Z- - 1 1 "ox -4 "'

oro- alfoto. .d .. ~bol'n. -EX.AM;P E8Et Prepared irr the sarr~e
way as illustr '

consi stent w tH4%= e SRIASLION Y IRENY Iy 1 -GLON

-10 - 2- 'h by 1ik]azdd :. vli =W 1 Gt O mathY~ e- stet

Prepared in ty Exaipre 1IEits 91 %yield. 1 U
MS( Cl ) m e: 45~ (I\/Hlj'reﬁaied\ﬁtPﬂE shmewhymmustrhted in. Exampl#llﬂxhss%ymldl The 2-
. G. zo(~~| 21 t hi qhxlte3~V||lC ~~i d Frepated. in the sane v~ray as
|IIustr ed il ?P&FE“ fnd elemental anglysis weregg (‘éi%‘ﬂ'i‘! QS‘(‘F ~ EXA1l~' LE
20A ~~~$e~, | oxLI ~henLI t ~~Y~-~nic ac m-, yl ester Prepar ed in the sane way

as illustrated in Exanple A 1n 95! 0 w E NVR spectra end el enent al
anal ysi s wexe consi st ent W|ththe str B F~XA, MPLE 20B 2- - 1 - he 1

-cneth, i4q tho
Example IH in e 1
consi stent w tga e hoxvlic aci
' Prepared in the same way as illustrated in Example 1 in 81% yield. The
10 NMR spectra and elemental analysis were consistent with the structure.

MS: m/z 471 (M™)

EXAMPLE 4E

13 1, Preparation of (1~ =3.4-m i0xy-3-me
To dimethy}formamide (400 mL) was added 1-bromo-3,4-dihydroxy-
S-methoxybenzene (40 g, 182 mmol), potassium carbonate (75.7 g, 548 mmol),
and dibromomethane (95.2 g, 548 mmol), followed by heating to raflux for
1 hour, The solvent was evaporated in vacuo, and the residue was taken up into
20 ethyl ether, filtered, washed with saturated potassium carbonate solution, brine,
IN citric acid solution, and brine, The organjc phase was dried over anhydrous
magnesium sulfate and filtered through charcoal, The filtrate was concentrated
in vacuo giving a ctystalline precipitate which was filtered, washed with hexane,
and dried in vacuo to a solid. This material was distilled at 2 mm Hg, 125°C,
25 giving a crystalline solid, 21,7 g, 52% yield. NMR spectra and clemental analysis
were consistent with the structure,
2. Preparation of (4- «1.3-
To tetrahydrofuran (40 ml.) was added magnesium turnings (2.33 g,
95.8 mmol), 1-bromo-3,4-methylenedioxy-5-methoxybenzene (21.7 g,
30 93.9 mimol) and a catalytic arnount of iodine. Following vigorous reaction, the



2S EXAMPLE 20C 2 j 2- Bg~r ~vl oxv-pj v~. - 4~- yd-~r

Lcy-1.I|-dioxo~l.2-di hvdro~l ~, d; b~~zzo(e],tl1l.2~~~ria~" -~ 3- C%RB rirxgpzaci d
met hyl , ~s, ter 05 April 2002 - W 99n~9t G | ~CTI U~98Ji b85G rapared in
t he sane vvar%o;; illustrated in Exatnple 1Cire $9%yield. The IrTMR
spectra,” a a2¥et al anal ysis were consistent with the str MPL$
20D-2( 2- Henzvl ox, ~~xl)-_ 1.1-dioxo ‘l‘?:‘l'HfsSsn&sé"

~ (trifluoro-m-etri$nesul fonyLaxy)-1.2-di#§~Ifi~5 , 1 ~ ~-1benaof elf |

 Exanpl e 1 oorial $hY bodspiel eing s TLBALLA abdbd 10 B sBfion it iy osaer o
consi stent wi t(38tb, WrmummﬁhyW(ﬂﬂﬁnt) #e178e€ over 45 mmutes The
| ~. ?~' di oxol -5-ya~Z-f ~- g‘%ét\ﬁ{he Yl ~ -di 0, ~0-1. 2-di hvdro 10

1X, ~- benzo[ ei vazw.sa oﬁfwmddamnalahmhmmaezs°eovem§hccrbpl i ng

he. sano way oa® PGV ddef 1REHCH Blob'k bRl Bolotng Sacbeders was

di ssol vegl in uﬁwmnmfdmka@nv%éuh &W/ﬂx?‘ih%feﬂﬁﬂﬁﬂnaﬂxﬁ&éﬂ%gﬁtﬁ%gﬂée for 2

days to obtain 20E_in 20%yield and r~covez e rest as tarling
mat erial . The SUwR Thetherphass wabwes!mdmthbnm wad thevproduct evasiextracted it h t he
Structure

1, 3) di g~gl - E\Xﬂ@%cﬂ?ﬁ ﬁﬂmﬁ solution was washed with eﬂw&Fi’ilem%#cﬁdléeém f1.2~ht

i azi n~- _~- car kpFk 1 -with 2N 8101, Phe svidified E@ddﬁs?ﬁ&e&?&%ﬂﬁh’teé%i thsitetred 10
Exarrple 1in 99% ﬁw&‘ﬂ The hINR spectra af~d el enental anal ysis wete

consi stent w t‘ﬁa bring, firied ayer enhygrops maguesivmosubior, Blieted, and

2-f2.3.1g chl or, ared in the
S lrne iy as S e R Yrowroob 103 %, 0% g U miHALnaS U MARBRCT 1 ¢
consi stent wi mulﬂlmwb:tusmtinquueﬁEprﬂmaﬁorEOOZ W~ 9~/ 1791~ PCTI | J$~8~ 16856
-70 E~AMPLE 2 f(2,2 he me oxKcar bonyvl rrrethvl -

ul f amovl | - ben;sm c ?F'——P-ﬁ-‘éﬁ“'ﬁ?efﬂ #quques\é%as,\ﬁys%m; m Example dB i lﬂn
Exanpl e i B i n 839 gield. ?thl\ﬂ!%p&:tﬁin eﬁﬁﬁtﬁl%nh@s@ﬁb?é ééﬁs%ceﬁ%p, ﬁag_e
structure. E~XLE a 1 ¢ 2.(,~ ~;~lichioro-2-~, yCJro~y - di oxo~;

~, ~i hydro-1 SBueB¥ | ~(1. 2~~t hi aai ne-~~-c box is a d methyl ester

15 | EXAMPLE 4

Prepared in the same way as illustrated in Example 1 in 67% yield. The

NMR spectra and elemental analysis were consistent with the structure.

20 EXAMPLE 5A
2-(2- . Isulfamovyl)- ic acid me ster
Prepared in the same way as illustrated in Example 1A in 43% yield. The
NMR spectra and elemental analysis were consistent with the structure, |

EXAMPLE 5B
25 ~(2-Benzyl-ph oxycar thyl-sulfamovl)-benzoic acid methyl
ester
Prepared in the same way as illustrated in Example 1B in 67% yield. The
NMR spectra and elemental analysis were consistent with the structure,



Prepared in the sanme way as illustrated in Exanple 1 ~ in 59%yield. The 10
NMt spectra is consistent with the structure. EXAMPLE 2117 05 April 2002
~~,.3-Di chl aro-nh~nvl 1-1 1-di,pro-4-(trifluo~, o-nethanesul fonvlc~x~ v)-1
~- '"hvdrp | ~, d-benzo[e~~thf iaz' ,e..3-"~boxvlfa ,rid nmethy~~ter Prepared
ita-tlye sWO9%a6as illustrated in Exanple 1 D in 100% yi el BCT/RRSIISEONR
spectra is consistent with the structure. ,EXAMPLE 21 E ~Benzaf

1. 31di oxol - 5-x~-2-12 3-dichloro ~ahenvt|'4i 1 ~di oxo-1 2-di hy benzol e3 f
1.21t_hiazin r-3-~evlic acid nethyl gxARiepgsed in the sane way as
illustrated in Exarrple 1,> in 65/a yi eId Tl ~e 24 NMt spectra |s

~]~th|a2|ne3
~$_ rboxvllc way as |IIustrated in Exanple 1 ire

140% yiel d. 25 MS

P_"f' 1 1Y0481t 38" ~ P%é"é%id{f&%{!‘e)‘?y %‘Eill&%d(léd ﬁ"o%’l&é?ﬁlgrlm"h%g&’l ?']e?d Fhe
f~raov, §, 1 - eNMR spetira andl blemeneil analifsie prtecbrisistém evittpthe swuctase. as
|IIustrated in Exanmgle A in 55%vyield. ,Analysis calculated far C 1 AH1 I
Cl~N1 Ug,S 1: 5 %, 4d. A-8; ~oH) 3.48; %\I ~.$9. , Found: %C, 46.65; |oH)
2.85; ~"N, 3.87. EXAMPLE 2,2B ~- 2 EXAMPLESDE c eth 1- -b aC|d nmet hyl

ester 10 Prepared in the sane way as illustrated i JE ih 51 %
yi el d. |\/5(Ap 22 ;i_E-‘\A!Lu”! I3y I-dioxerd-(trifluero-methanesulfonyloxyiel 2edinvdro- 41y~
dr oxv. [ ' . ' ; '
I ne. Sl ;
11 ust rat ed | m ExapRged x?tHe aw f‘é!ﬂusdﬁéd qumm 4gtp dH |
12N 1 ~5~ 3 9, 48% 7] 2@77 W TORNESTrS 9 47. °§'m,l 52
%dV~, l8.43. Hmmpﬁtmzndetymmalmdymmxeconsxstenthﬂbthmﬂu@tutﬁf n-1.2-d d,
17~~- anaofe]' (Z, ~1 i azzi ne-3-oat boxy~, ~e acid rnethyl ester Prepared in
the sane way as illustrated in Exanple i h in 83%yield. The NVR spectra is
consistent with the s~cture. EXAI\/PLEEXMEPDESE 01" 0l-5- - - i - he
1-diox - - ih,d
prepared its the
6.benzole thiazinge3.c ic acid est
Prepared in the same way as {llustrated in Example 1E in 50% yield. The
15 NMR spectra and elemental analysis were consistent with the structure.

Prepared in the same way as illustrated in Example 1 in 54% yield. The
20 NMR spectra and elemental analysis were consistent with the structure.
Analysis calculated for C3gH3N1078) (H20)1,75:
C, 60.55; H, 4.32; N, 2.35;
Found: C, 60.76; H, 4.37; N, 2.29.

EXAMPLE 6A
25 6-Dj -phenvlsulfamoyl)-benzoic acid meth
Prepared in the same way as illustrated in Example 1A in 50% yield. The
NMR spectra and elemental analysis were consistent with the structure.



05 April 2002 wQ 991139 6 PC'fVYIIl S9$1168~G =72 Analysis cal cul ated far C2g
H 1512N x ~~S 1: %, 54.99; al/aH, f.9d; ~/ol~l, 2.79. Faund: d%"%a@-z%
", 3.za iaN, z.so. Ms(cn nxke: ~0z cM~ 5 ALE x2 g.- 1 'axo - J2- U ~e L.
-1 1. '"axo- -dih a-1~.d benzafeltl'. ]h ia~ine-3-carboxylic acid prepared
in the gameWEdP/1a816f | | ustrated in Exanple 1 in 89%yiel d. Anap§RUSIS/16856
cal cul ated for -CZZH 13012N 1 f)gS 1: 10 042 53.89; 9%, 2.67; %N, ~.$6.
Faurid: %, s~.ZS; alol~, 2.95;, %N, 2.d8. fs. M~ 489 (M+) EXAMPLE 23A ~;
, L2- Ch ~~et hoxv- eavls~~,~l.1 -~c am%mlg% g8ter 1 s Prepared is the
sarre way asHIustratedln Exa~apla 1 I n ayleld IViS(~I) me; 355
(M- EXAh~I FI ~E2-216-Diméth g g} nethybeulfamovibbéreroicaid bpr m me
1-sulf ~ oyll.~epzoi aci d e~thvt ester 20 Prepared in the same way as

il | ust x~t ed ir}l‘%&&ﬁ%ﬁ% 1B in 96%yield. M5(Cx) nme: 428 (M~') Er,$ 2~C 2-
o-c¢.. h-4- .. I Cif Ci
~me~Y ester 25 Pr epl:il're g%'etll hﬁ?ﬁg&gg%ﬂﬁyﬂgﬁgﬂ@cﬁ@*d&@g 1|Bn g ¥ﬂq ?h@
93/ 0 yi dd. |\NM(!t}9e:onund sl@memlynalyﬂswemMnsmmbthesmm
'~4"~f/1J~9%l1d" 8 s~ ~ -73. EXAM ~LE 231 -Chlor . ~ ax - ' -4- -nhte on i2
..l ~~ at¥Y~i ' e- . 1'c' meth Prepared in tire sarrre wdg a~s
illustrated in Bxanple 1 T~ in 99% yiEXAMPBLE6€ 1~-1MVR spectra i s Consistent
with the strveture. .

1

Cin

thiazine-3-carboxylic acid
Prepared in the same way as illustrated in Example 1C in 87% yield. The
10 NMR spectra and elemental analysis were consistent with the structure.

EXAMPLE 6D

Prepared in the same way as illustrated in Example 1D in 94% yield. The
15 NMR spectra and elemental analysis were consistent with the structure.

EXAMPLE 6E

1,2-dihydro-1A6-benzolel{] 2)thiazine-3-carboxyllc acid methv! ester
Prepared in the same way as illustrated in Example 1E in 58% yield. The
20 NMR spectra and elementa] analysis were consistent with the structure.

To dioxane (15 mL) was added 2-(2,6-dimethy!l-phenyl)~4-(7-methoxy-
23 benzo[l.B]dioxol-S-yl)-l,l-dioxo-l,z-dihydro-llﬁ-benzo[e][l,2]thiazine-
3-carboxylic acid methyl ester, (0.99 g, 2.01 mmol) and a solution of lithium
hydroxide monohydrate (0.42 g, 10 mmol) in 15 mL water, The mixture was
heated at 90°C for 18 hours, flltered, and evaporated to a solid. The residue was



EXAMF1. $ 23E 4-of 1.3]dioxal-5-yl-2-1~ chloro-4-ne~oxv-~, >eny~;~~I

. 1-di oxg~ 1. 2-di hvdro~I"~, d-ber~ojell 1. 21~, zi ne- 3rc~i ~t ~ae a@d ApntR0P2 est er
Prepared in the sane way as illustrated in Exanple |E irl 9490 yield. iU
MB(Cl) nle: 499 (M+) EXAMPLE a3 nzo diox - - ..2- 2- h a - hen | - -diox

-1.2-d". drypednsbenza~e~j, 1.2, ~thfa~zirre~3-carb~,,~~ic ack;%?.@?
the sane way:as. ?Ilustrated |n Exanple 1 in 97%yi eId 15 ?ﬁﬁﬁ 486

(I\/Hr) E7i AMPLE 24A, 2-13; ~~l aro- 2- net hw -4@ie~~sul fanoxl | . b~ is

"act ~t hvL~este~r_ Prepared i as |I ustrated ip Exanple A in
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C, 56.10; H,4.32; N, 2.53; §, 5.91; Na, 4.09; Hy0, 5.68. i
%Found: C, 56.33:H, 4.44; N, 2.62; §, 6.02; Na, 4.31; H70, 5.91.

EXAMPLE 1E

15 1.2-dihydro-128-benzolel[1.2)thiazine-3-carboxvlic acid methv! ester
Prepared in the same way as illustrated in Example 1E in 75% yield. The
NMR spectra and elemental analysis were consistent with the structure.

EXAMPLE 7
7-Met -benzo ioxol-5-vl)=1.1-digxg-2-(2-trifluoro -phenyl
20 1.2-dihvdro-125-benzolell | 2)thiazine-3-carboxvlic acid
Prepared in the same way as illustrated except using dioxane as solvent in
Example 1E in 66% yield. The NMR spectra and elemental analysis were
consistent with the structure. The acid (0,495 g, 0.953 mmol) was dissolved in
10 mL of MeOH and was treated with 0.985N NaOH (0.967 mL, 0.953 mmol).
25 The mixture was evaporated to a glassy solid, redissolved in 50 mL water and
filtered at 45 . The filtrate was lyophilized to a white solid, 0.502 g. NMR
spectra was consistent with the structure, Elemental analysis was consistent for the
structure as a hydrate, holding an additional 1.75 mol of water,



| ~repared in the sane way as illustrated in Exanple |E in ~5%vyield. M(Cd)
me: 483 (M+r) EXAMPLE 24 4.. a 3 ' xal-5. - 3. for - -net - 05April12002-1 -
'h 20 i ~. ~ ~enzo 1~1, 2)~i azine-, 3-carboxylic acid Prepared in the sane way
as illustrated in Exanple 1 in 45/ yzeld. ' Analysis calculated for 023H
16011N 10654 .39; W) 4.29; W, 2.5%. Found: !'C, s9. dgg 75;
N, 2.5~. g‘golggﬁgrlfi 4b9 (t~' ~ 05 April 2002 wo ~~na9i ~ rcgﬂ’?j}?@sﬁﬁgﬁss~ w
r Ex.~,~t PLE z5A ~- b- Chl orc=benzo[ ~, ~I did¥r , . ~- ~5-vl su~ | f ~ndxi ~, - . benzoi ¢

15 Tl PO G A 15 1 51 7 S e
o it LA ot s SSAL S o Sy B
335 (M) 10 GXAVBHE 2510302, oG 1 8- 92Sko g abialos M ag

bvl | p~henvl ] 3 “gX0-¢err ni’onic’acdi repared | he” Sate“way as
illustrated in Exanple 121 in 57/0 yield and was carried to the next step
wi thout purification. 15 IvlIS(Cl) tnle; 453 §N~'~') EXAMPLE 25J -Hro - - 2-
6 oro-b o i ox Following jllustrate theprepasption infehgmedy ¢ | 5~v1 ester Prepared in the
same wsy as illustrated is Exanple laJ in 47/a yield) 20 EXAVPLE 251C

2~~hloro- ] "oxol. :yl1ll-4.1lydr~oxy-1.1~0 ~-1 2-did, dr~~ benzo[gl!'1l.2]jh
i ne-3-~~¥box. ~ aci pert-butyl esterEMLg(f n the same way as
illustratod i ) e akK im.g ' ]

j M) 05 April

2002 WD 99/ | $916 L

be fonamj

To tetrahydrofuran (200 mL) was added N-o-tolyl-benzenesulfonamide

(4.95 g, 20 mmol), After cooling to -72°C, a solution of n-butyllithium (1.6 M,

10 25 mL in hexane) was added, and the mixture was stirred for 3 hours at -72°C.
A solution of 3-methoxy-4,5-methylenedioxybenzaldehyde (3.60 g, 20 mmol) in
tetrahydrofuran (70 mL) was added, and the mixture was stirred and warmed to
0°C over 1.5 hours. The mixture was poured into 200-mL saturated ammonium
chloride solution, and the organic phase was decanted. The solvent was

15 evaporated in vacuo and the residue was suspended in ethyl ether, washed with
saturated sodium bicarbonate and brine solutions. The solution was dried over
anhydrous magnesium sulfate, filtered, and evaporated to give a syrup which was
chromatographed on 500 g silica gel eluted with a mixture of ethyl acetate and
hexane (35:65). The appropriate fractions were concentrated in vacuo and

20 crystallized giving a solid, 4.15 g, 48.6% yield, mp 155-158°C. NMR specira and

elemental analysis were consistent with the structure,

tolyl-amino)-geetic acid m | ester

25 Sixty percent soditm hydride suspension in oil (0.422 g, 10.55 mmol) was
washed with tetrahydrofuran and was added to tetrahydrofuran (175 mL). To this
was added 2-[hydroxy-(7-methoxy-benzo[1,3]dioxol-5-yl)-methyl}-N-o-tolyl-
benzenesulfonamide (4.1 g, 9.59 mmol). After stirring for 30 minutes, methyl
bromoacetate (1.09 mL, 11.5 mmol) was added followed by stitring at reflux for
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heu I -1 1~dioxogg ac&one &’2‘3 i) as added ({2-[hydroxy-(7-methoxy-

benzo[1,3]dzoxol-s—yl)-methyl]-benzenesulfonyl}-o-tolyl-ammo}-acetig acid

methyl ester (4,17 g, 8.35 mmol), and 8N Jones reagent (4 mL). The mixture was
stirred 15 minutes giving a suspended solid. Isopropanol (20 mL) was added
15  followed by stirring for 15 minutes. The mixture was filtered, saturated sodium
bicarbonate solution was added, and the solvent was removed in vacno giving a
paste. The paste was resuspended in ethyl acetate and water, filtered, and washed
with saturated sodium bicarbonate, brine and dried over anhydrous magnesium
sulfate. The solution was filtered and evaporated to a solid which was crystallized
20 from ethy) acetate and ethyl ether giving a white solid, 2.41 g, 59% yield,
mp 159-170°C. NMR spectra and elemental analysis were consistent with the

structure.

EXAMPLE 8E

25 ofe thiazine-3-carboxvlic aci thvl
To a dry 100-mL flask was added {{2-(7-methoxy-benzo[1,3]dioxole-
5-carbonyl)-benzenesulfonyl}-o-tolyl-amino}-acetic acid methyl ester (2.0 g,
4,2 mmol), dry 4 angstrom molecular sieves (8 g), and Ti(TfO)7Cly (0.56 g,
0,48 mmol). The flask was cooled to -60°C and dichloromethane (45 mL) was
30 added. A solution of triethylamine (1.35 g, 9.73 ramol) in dichloromenthan
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mz 48d (Mt) EXAMPLE 23%A 2-(3.4-Dinmethv -is ~~1-5-yl sul farno; ~~~-benzoi c
s~~ idsmeth 1 ester Prepared in the paafpyaygas illustrated in Exanple 1A
an 29! 8 yield. The

18-

b ¢][1.2]thiazine-3-ca ic acid
To dioxane (10 mL) was added 4-(7-methoxy-benzo[1,3]dioxol-5-yl)-

1,1-dioxo-2-0-talyl-1,2-dihydro-146-benzofe][1,2]thiazine-3-carboxylic acid

15 methy] ester (0.72 g, 1.49 mmol) and a solution of lithium hydroxide monohydrate "
(0.374 g, 8.9 mmol) in 6 ml, water. The mixture was heated at 80°C for 1.5 hours,
filtered, and evaporated to a solid, The residue was dissolved in water and ethyl
ether and the aqueous layer decanted. The aqueous layer was acidified to pH |
with concentrated HCI and extracted into ethyl ether, washed with brine, dried

20 over anhydrous magnesium sulfate, filtered, and evaporated to 2 solid, 0.70 g. The
material was chromatographed on 15 g silica gel eluted with chloroform. The
appropriate fractions were combined and evaporated in vacuo from ethy ether
giving a solid, 0,272 g. NMR spectra was consistent with the structure. Elemental
analysis was consistent for the structure as a hydrate, holding an additional

25 0.25 moles of water.
Analysis calculated for C24H19N10781(H20)0.25:

%Theoty: C,61.11; H, 4.33; N, 2.84; §, 6.74; H20, 0.43.
%Found: C,61.33; H,4.18; N, 2.98; 8, 6.82; H»0, 0.96.
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TN citric acid solution, and brine. The organic phase was dned over anhydrous
magnesium sulfate and filtered through charcoal. The filtrate was concentrated
in vacuo giving a crystalline precipitate which was filtered, washed with hexane,
and dried in vacuo to a solid. This material was distilled at 2 mm Hg, 125°C,

15 giving a crystalline solid, 21,7 g, 52% yield. NMR spectra and ¢lemental analysis
were consistent with the structure.

2, To tetrahydrofuran (30 mL) was added 1-bromo-3,4-methylenedioxy-
5-methoxybenzene (1.25 g, 5.41 mmol). After cooling to -72°C, a solution of
n-butyllithium (1.6 M in hexane, 3.54 mL) was added. After stirring for

20 45 minutes, & solution of zinc bromide (1.27 g, 3.69 mmol) in tetrahydrofuran
(20 mL) was added, and the mixture was stirred at -72°C for 45 minutes, followed
by warming to -25°C. To this mixture was added 2-(2-bromo-phenyl)-1,1-dioxo-
4-(irifluoro-methanesulfonyloxy)-1,2-dihydro-1A6-benzo[e][1,2)thiazine-3-
carboxylic acid methyl ester and (1.48 g, 2.80 mmol), palladium tetrakis(triphenyl

25 phosphine) (1.30 g, 1.05 mmol). The mixture was heated to reflux for 1 hour and
was -evaporated in vacuo to 2 paste. The mixture was resuspended in ethyl acetate,
washed with 1IN citric acid solution, brine, filtered, and dried over anhydrous
magnesium sulfate. The suspension was filtered and stripped to an oil which was
partially crystallized from ethyl ether giving a solid, The solid was

30 chromatographed on 50 g silica gel eluted with a mixture of ethyl acetate and

-—
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| ~i ne. 3+e~ wmhgisPrepar ed In the sanme way as illustrated | ﬁi‘?ﬁ%gﬂ % I n
7~% vyield. The-NWR spectra and el enxental anal ysis were cansi 5P h
the structure. Analysis calculated f4r C2§lal N1t 54S! t~~~)2.~= C, 60.~~; H,

350 N 2. el TN, T B lioRa el i et o gng. o1 bosut ¢
a " TeUh 17 enpmllideditony] i THRSESURNSherb HBBRTED, ool 07 °0

in the sane 15 way as illustrated 1n Exa upllng
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Ve S Myla MR spiedda b entmetel Byt wire sonFitant ith e gmv@xr&ay ag
|IIustrated|u Exanple 1 in $3/a y|eId M5(Cl) me: 541 (MrH-~) EXAIVPLE 31

E4- - Ren | 2- ' et~1 - ' xa-I 2 défém
| ~, b- benzofeItI 2I~ |a2|ne 3- ca~ova| ?hvl ester The coupllng

nzof (ei'ﬁ.r 21t E."éé‘%ﬁﬁ-@%e gffﬂsio pias aawmgésﬁ@éhﬁmmvmmy as
W th the st r uBRESETBlefoorsPLE Stk z-abidrort Mentofdlf iasine cpar ot 1 on of
a conpdond of 3lcarborylieadid methyl ester, (0.73 g, 1.38 mmol) and a solution of lithium
hydrqxide monohydrate (0,28 g, 6.74 mmol) in 8 mL water, The mixture was
- heated at 80°C for 2 hours and evaporated to an oil. The residue was dissolved in
water, washed with ethyl ether, and the aqueous layer decanted. The aqueous layer
was acidified to pH 1 with 6N HCI and extracted into ethyl ether, washed with
15 btine, dried over anhydrous magnesium sulfate, filtered, and evaporated to a
yellow solid. To methanol (4 mL) was added the solid (0.652 g, followed by
0.985N NaOH (1.22 mL). The mixture was evaporated to a glassy solid,
redissolved in 30 mL water, and filtered at 45 microns. The filtrate was
lyophilized to a white solid, 0.65 g. NMR spectra was consistent with the
20 structure. Elemental analysis was consistent for the structure as a hydrate, holding
an additional 1.25 mol of water.
Analysis caleulated for C23H15N10981B11(H20)1 25
%Theory: C,47.78; H, 3.03; N, 2.40; 8, 5.23; Na, 4.12; H»0, 3.81; Br; 13.23.
%Found; C,48.05; H, 3.07; N, 2.44; 8, 5.58; Na, 4.00; H0, 3.92; Br, 13.90.

23

1.2-dihvdro-146-benzole][1.2]thiazine-3-carboxylic acid methyl ester

This example was prepared according to Scheme 1a,

a, Preparation of 5-bromo-2.3-dihydroxy.benzaldehyde
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dried over anhydrous magnesium sulfate, and filtered. The filtrate was
concentrated in vacuo and hexane was added giving a crystalline precipitate which
was filtered, washed with hexane, and dried in vacuo to a solid, 80.0 g, 90% yield.
NMR spectra and elemental anzlysis were consistent with the structure.

b. Preparation of §-bromo-benzof1.3]dioxole-4

Dimethylformamide, 750 mL, was purged with dry nitrogen gas and
5-bromo-2,3-dihydroxy-benzaldehyde (83 g, 382 mmol) was added. To the
solution was added potagsium carbonate (158 g, 1.14 mol) followed by
diiodomethane (306 g, 1.14 mol). The mixture was warmed to 85°C for 2.5 houts,
and evaporated in vacuo to an oil. The mixture was partitioned between ethyl
acetate and water and filtered through celite. The phases were separated, and the
organic phase was washed with brine, dried over anhydrous magnesium sulfate,
filtered, and evaporated to a small volume causing a solid to precipitate. The solid
was filtered, washed with 50:50 hexane/ethyl acetate, and set aside, Three more
c}ops of solid were subsequently isolated in this manner from the filtrate, The
solids were combined and dried in vacuo giving a beige solid, 69.45 g, 79.4%
yield, NMR spectra and elemental analysis were consistent with the structure.

c. Preparation of 1-(6-bromo-benzo[1,31dioxol-4-yD)-gthanol

To 150 mL tetrahydrofuran, was added 6-bromo-benzo[1,3]dioxole-
4-carbaldehyde (15 g, 65.4 mmol), To the solution was added a solution of methyl
magnesium bromide (1.0 M) in di-n buty! ether (72 mL) followed by exotherm
and solid formation, The mixture was stirred at 25°C for 2.5 hours and evaporated
in vacuo to 2 solid, The mixture was suspended in ethyl acetate washed with IN
citric acid, btine, and dried over anhydrous magnesium sulfate, The mixture was
filtered and evaporated to an oil. The oil was induced to ¢rystallize from ethyl



w0 9911916 PC | YUl ~981 1b856 -84R2 R1 ~., R3 r' B(~~2 X itt DW and tol uene
its the presence of a palladiuns catal yst and potassi um car xAeril@002der
retlux to prad~tce a canpouad of 5 Formula |I. 2. A process according to
Claiml wherein in Step b) canpotutd Bis treated with TiGa (~Tf~~ and
triethyl amaqfeg@8g aci di c aqueous warkug. 3. A process far t I on
of a conpound _ofp%arrml $1 ~1 ~~31 | ~g~'~02 ~,r. R310 @H’ﬁ@ﬁﬁt a)
tréeetin~ aryl t~ramide with u-butyl Iithf3mfollowed by zinc bromde to
generate an aryl zin¢ brom de of épr la Y . gﬁ e =3 ZNBr Y 05
April 2002 sRogtatagndhexane gyingaw e salicf whieh e tesedand\dsediin Nasyo co-ve O-
~ ~ ~ ~S ~S pPui B1,) &, 8. \ ¢ wefe Produce
a eanpound o?giyggrﬁ:agd’lmﬂ:wg pr%@@&algé{gsﬁgh?gdgﬁy&gﬁg%yc{ ains 1 to 3,
wher ei n hhe nembistenewitb theodtrugturerrula 1 is sapon;ified with an alitaline
solution to farmthe aorrespondir~g acid. 5. A pxaoeas according to claim
1, wherein the conpound..of 1 ced d s

heiZg dioxale

4- (3, 5l ai met haxyp W%“? B OTTet iy prrety
, 6 banzp[e] [ 1, ~] t T@g 25618k Aaslbw éddédchﬁromo-be_nzo[l,3]diqxol+gll)-ethaml
2- (2- Chl or ophenyl ) - 4- (9, 5-di net hoxyphenyl ) -1, 1-di o~co- 1, 2-di_hydr o- 1?7~$
benzo[e][l, 2]ﬁ9k¥aiﬂmwedcﬁquhﬁ was cooled to ~50°C and trifludroacetic

o e Bl Pl T
2- (2- Cnl ar ophermyhnod; THe ARkt WResER at SefilixsA b hours) andlevhpoiateddnvaduali hydr o

| ~, $-benza[ e] [ 1, 2] t hi azi ne- 3-carboxylic a ;

cid, .
to an oil. The oil was distilled twice, collecting the fraction boiling between 80°C

*1-di axa- 1, 2-di hydm 1~

10 and 110°C at 1.5 mm Hg. The oil was chromatographed on 100 g silica gel, eluted
with 5:95 ethy! acetate/hexane. Evaporation of the sppropriate fractions gave a
clear oil, 6.56 g, 75.6% yield. NMR. spectra and elemental analysis were
consistent with the structure. '

e Altemate Preparation of 1-(6-broma-4-ethyl-benzo[1.3]dioxole
15 Preparation of 5- -2.3-dihydroxve .

A 2 L flask was charged with tetrahydrofuran (600 mL) and one normal
aqueous sodium hydroxide (260 mL). To this solution was added 5-bromo-3-
ethylsalicylaldehyde (58 g, 0.25 mol, prepared by the procedure described by
S.A. Weerawarna et 2l., J, Het. Chem., 1991;28:1400). With good stirring, /

20 hydrogen peroxide (400 mL of 3% solution, 0.35 mol) was slowly added. After
30 minutes, tle (silica plate elutad with hexane:ethyl acetate, 7:3) showed no more
starting material. The reaction mixture was brought to a pH of ~5.0 by addition of
acetic acid. The tetrahydrofuran was removed under vacuum, then the aqueous
m&ture was extracted twice with 300 mL portions of methyl t-butyl ether. The

25 ether solution was dried over magnesium sulfate, filtered, and concentrated to a
dark oil (54.8 g). This material was not further purified, but used directly in the
next reaction.

Preparation of 1-(6-hromo-4-ethyl-benzo{}.3]dioxole
A 2L, 3 neck round bottom flask was equipped with an overhead stirrer,
30 heating mantle, condenser, and nitrogen inlet. The flask was flushed with nitrogen
and charged with acetonitrile (700 mL), followed by 5-bromo-2,3-
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~- (2- Beazyl - phenyl ) - 4- ( 7- xnet hoxy- beaza( |, 3] di oxozZ-~-yl ~ 05 April 2002
1,I-dioxa-1,2-dihydro-1~,$-bez~zo[e][t,2jth|a2|ne 3-carboxylic acid;
2-(~,6-Dinetiiyl-p~renyl~!-(7-methoxy-benxo 1,3]diox~sl-5

yl ~i-, | - di oOY§»99/129Mi hydt o- 1~, ~-berrao[e] [ 1, 2] tt desi ne- 3- car b axyT/UB9SZIEBIE
m)nosodl umsnit; 4(7-Met haxy benzO[ 1, 3] d..gxal -5-yl)~1, | -cuaxa
2- (2tr|fluarornethyl phenyl) 1~-d| hyd'|5 | ~." ~-berrza[e][|,~]"'thiazine

3-c%$rb i~ t hyl
phgn;/l ;)X)llJI amgdm gro I n2a ﬁw Ej Peag;zﬁia- -caeé) I#é:ds\ééc&?@@ d

4- I;e[) o[ I,3] dcuhmm(l%llgzoabmlhmd oromethane (57 g,l0442nml] Thero |
 Lobet awalel SR A5 B0 Tetiu PG At than pat, sodium iodice
|, ~-di hydro- | m .3

4- Bealzafll,rg] d(sdg 8)%%93%%2%%| pﬁet~ | %ﬂeﬂ‘fdf’ﬁoﬂmﬂtés The

1, 7! - di Bydr o- unxwm:zth@mﬁdledﬁndﬁha’ﬂ m&ﬂcﬂmr‘lﬁmﬁt&rcakawds rinseowithn|
1, 3] di axol -

- di oxol, 2-di hg‘{ff‘ﬁmf% 3 6 @he%ﬁﬁ’t’ﬁ#&?{%@%”a&?‘ﬂﬂyﬁﬁfﬁéﬁwmﬂ

MBcnzo[ 1, 3] di @ithlwdrer(70GmLS; drid'thé friRfaedwas evtraoted ivide’Rith 400mLpornons
1, 2-di hydra- |~ ~-berrxaj e] 1, Z] t hi axi ~re- 3-earba~xylic acid

4. Ber~aj | , 3] dofhexans The hexane wasremoyed nadﬂ}*l\'pcuumrthmmf- 1esidpe (1:36,8)wast

;?B;ﬁié{i°£f£w§u%%¢mbﬁ@9?vﬁﬁﬁﬁ’ﬂiﬁé§¢%ﬁ Wi pt g hepd gempersture of
1;2- df hgdr 0- 184°€ {ed mnh)weighemzay(oaoanchbmwﬂor ﬂaeawothtep&& The product
4-Henzs~[ 1, 3) di oon XF%N[L&Z 4-di chl ora- phenyl ) -1, 1-di ox

1, 2- di hydr o~- thus ebtsing R shametsristies.consigienb¥ith the Bis epmpound and is

4~ Bglnéggl 13] g%g%?g, #ﬁ&%bﬁ?&?&?ﬁﬁﬂ%ﬁﬁyfﬂgt g}/!aaxboxyt ic acid; 4-~Be;

nzo[l 3) di oxql - 5- yI 2- (3-chl om 2- et hyl - phenyl ) -1, 1..di axa 30
1, 2~ di hydral7g6- bepg@aﬁhohbfmgh i azi ne- 3-ca~~sylic acid, 05 April 2002
W~ 99Ji ~9y 6 PcrJus~rgn ~~

4 $enaol I, 3] di axol TQ-tW!d-'(Dﬂ-“BU @Mwaﬁé@(&brm%ﬂwa

2o o bobESRahald b A0S a8 ol ARt o o gl o

1, 2-di hydro-| ﬂ‘untﬁﬁﬁxmﬁ ¢1.6 M B hdxane, 3194 L) avds-adgded, o\ fieristirring for
45 minutes, a solution of anhydrous zinc bromide (1.27 g, 5.69 mmol) in
tetrahydrofuran (20 mL) was added, and the mixture was stirred at -72°C for

45 minutes, followed by warming to -25°C. To this mixture was added 1,1-dioxo-
20 4-(trifluoro-methanesulfonyloxy)-2-(2-trifluoromethyl-phenyl)-1,2-dihydro-

126-benzofe](1,2]thiazine-3-carboxylic acid methy! ester (1.49 g, 2.80 mmol), and

palladium tetrakis(triphenyl phosphine) (1.30 g, 1.05 mmol). The mixture was

heated to 70°C for 2.5 hours and was evaporated in vacuo to an oil. The mixtre
was resuspended in ethyl acetate, washed with IN citric acid solution, brine,

25 filtered, and dried over anhydrous magnesium sulfate. The suspension was filtered
and stripped to an oil which was partially crystallized from ethy] ether giving a
solid. The filtrate was concentrated in vacuo and was chromatographed on 50 g
silica gel eluted with & mixture of ethyl acetate and hexane (30:70). The
approptiate fractions were concentrated in vacuo and crystallized from ethyl ether.

30 These solids were combined with those recovered from the initial crystallization



>at enza[ 1, 3] di ~xol - 5-yl -2~( 3, 4-di net hyl -i sax~ol -5-yl)-1, 1-di axa- .
2-di hydta-1 ~,d-benzo[c] [ 1,2]thiazine-3-carboxylic acid; 05 April 2002
(6- Met haxy- be~ ~0[ 1, 3] diaxal -5 yl)-1,1-diaxa la
(2-trifluaramethyl-plaenylr 1,2-dihyd~ro-17~~-beaaa[e][ 1, 2]thiazine~
- C$l 37aXy . ~lii$ r4-(3,5->ainmethyl-phenyl)-2-(2 >
rlfl uaronet yi?i%ﬁenyl )-1,l-dioxa 6, 1,2-dihydro-1 ~, 5- ben~aP( ei T98116856
1, 2] tl vaai ne- 3-carboxylic said. A proces85fax the preparation of a conpound

of formula B G ~Cl Mg [-- ~ g I ~'t B.lg conprjsing a)

reacting a ph%‘l"e"§lﬁlF'FQH§/Va"é‘HIgb‘flT‘lésﬂx“ﬂipgaz@ﬁnﬁ\/h!/éml{aﬂﬁﬁ?%‘io produce

a sul fartam dgeg &P%ﬂqys%ﬁer?comstbnt%%e strucfife,! RO F b) lithiating the
? above at dpdu

product of step aw tenperatures an enching with C-2 to farm

4-
1,
4-
2-
3
t

a conpound of fornxiula ~ 05 April 2002 ~vo ~~n~~|l ~ ~c~cn~~~e~ri ~~~~
COHH,~"'"" ""2 R"' ~~Rs s ¢) trm g§pbrduat of step b) 'above with
acetic anhydrl de and a cat al ytlc anount of et Hanesutfanl c acid to p~raduce

a conmpound of 4 BB =1L L-diexp-22-fRiflue sthylpheit
of step c) above_mnth h@CNb fohomed by met h I bratnoacetate to produce ‘a
conpound $ asl.3id

i1V benzefell L2 higzingr3-¢ ot 1 _AL‘A" C kg, S ‘.,,_._.,F‘ g8l n the Can‘p@l'“ d
produced is ' sele

2- (~- Broma- phenyl ‘i& ?wx%{ihd&@ bif-ed ﬁﬂefj %‘]df‘ﬂlolfmgﬂ;ll 3]9“'1“’5'?390 |, ~~di hydra
-1 ~, d-benzo[ s{ [ljdxfwlot-f-(f HormERYRBIAyI 1 2iBlydrS AN eRzS{eA[1 2]thiazine-

4 (7-Et hyl - be~t

piienyl)-t he pradnot

o]
:
=
o [

1, ~] di oxol - S'Jc&rbbxﬁhdﬂad)d(meﬁ'ly( eatér ((HZl(gr ‘DAL impnbl) krd g Iselution of lithium- | ~, ~- berr z
of €] (1, 2]thi aﬁ drox ﬁe %%Bgﬁ‘y& ?0 35' , 6,58 mmol) in 15 mL water. The mixture was
10 heated at reflux for 2.5 hours and evaporated to a solid. The residue was dissolved

in water, filtered, and washed with ethy] ether and the organic layer decanted, The
aqueous layer was acidified to pH 1 with 6N HCI and extracted into ethyl ether,
washed with brine, dried over anhydrous magnesium sulfate, filtered, and
evaporated to a yellow foam, 0.51 g. To methanol (4 mL) was added the solid
15 | (0.465 g), followed by 0.985N NaOH (0.91 mL), The mixture was evaporated to a
glassy solid, redissolved in 30 mL water, and filtered at 45 j1. The filtrate was
lyophilized to a white solid, 0.448 g, 70% yield. NMR spectra was consistent with
the structure. Elemental analysis was consistent for the structure as a hydrate,
holding an additional 1.5 moles of water. ¢
20 Analysis calculated for Co5H1gN104SF3Na(H20)1 5, MWT 566.46:
C,51.82; H,341; N, 2.35; 8, 6.13; F, 9.79; Ng, 4.06; H20, 4.53.

Found: C, 53.00; H,3.56; N, 2.47; §, 5.66; F, 10.06; Na, 4.05; H20, 4.77,

The free acid 10 (32.1 g, 62 mmol) was dissolved in 100 mL of MeOH. To

this was added 62 mL of IN KOH. Afier stirring at room temperature for 1 hour,
25 most of the MeOH was removed by rotatory evaporator. EtOH was then added

(250 mL), and the solution was stirred for a while at ~60°C. Then 30 mL of

isopropyl alcohol (IPA) was added, and the mixtura was cooled to room

temperature for 2 hours. The precipitate was collected by filtration and was

washed with some portions of cold IPA. The product was dried in vacuum at 45°C
30 overnight.



15 potassium salt; and

4- Henzo[ 1, 3] di axol - 5-yl - 2- (2- benzyl - phenyl - 1, 1- di axol, ~- di bygs aprill2002

~, ~-benzal[e][1, 2]thi azi ne-~-carboxylic acid. 8. A p~cess for the
preparation of a canpouttd of Formula 1 as above which corriprises 05
April 2002w gon¥6lel9~/ 12916 CC O a) refluxing ~ ( "~ RS R~P&.,5§E},k§5§9$Jx
6$56 with one .equival ent of pyridina and DVAP to produce oyclic Internedi ate
of formula H O NS~RSO02Rd . H 5 ~ b)-§6+eating the product of Step a)

chove W 1 Do RS R B N ey . Lo et et
I n o pr ~ "~ ua ~s
X ¢) branoirrati rrSC'tLIgge.lar[ﬁdggk ﬁrfg] Step b) above to produce an

internmediate 0 O Sof farrixulaJ ~2 1 , arrd R~ RS
05 April 2002Fdifndd) C; 88176 HNY.84) N, mupduct of step c) shave using pot assi um
carbarrate in DMF to produce an enal of formula ~ OH Ct~~t-Bu S~N .. 02 |
~J R6 R5 K 9. The process according to claim$, wherein the product
produced i s: EXAMPLE 11E

2- (6- Met hyl benzo[l 3]d| axal 5 yl)-4- hydroxy 1 | - di oxo- | 2d| hydro 1~, 8
benza[ [ 1, X-Benzdl 3ddioxslef-ph ki fln itinl-phenvi)-1.2-dih 1%6.

2-(2- Hrom)phenyl) ) -1 1- dllaxa 1, 2 dllhydro 1~, 6- benzo[e][l 2]th| axi
ne- 3

Prepared in the same way as illustrated in Example 1E in 95% yield. The
NMR spectra and elemental analysis were consistent with the structure,

EXAMPLE 11
10

z0 thiazine-3-carboxylic acid
Prepared in the same way as illustrated in Example 1E in 98% yield. The
NMR spectra and elemental analysis were consistent with the structure,

MS m/z 489 (M™*)

15 The following procedures are illustrated in Scheme 2.

EXAMPLE 12A
~o=Tolylsulfamoyl-benzoic geid ] este
A solution of 22.24 g (85.3 mmol) of 90% methyl-2-(chlorosulfonyl)-
benzoate in CH2Clo was treated with 7.6 mL (93.8 mmol, 1.1 eq) of pyridine,
20 10,01 mL (93.8 mmol, 1.1 eq) of amine, and 3.47 g (28.4 mmol, 0.33 eq) of
DMAP, The reaction mixture was then stitred overnight at room tetperature
under N2. The solvent was concentrated to one-third volume, diluted with ethyl

acetate, washed with IN HCI, brine, dried over Mg804, and evaporated.

Crystallization from Hex/EtOAg afforded the product as 19.50 g of orange cubes,
25 75% yield.
Analysis calculated for C15H5N104:

C, 59.00; H, 4.95; N, 4.59.
Found: C, 59.02; H, 4.69; N, 4.35,



carboxylic acid tart-butyl ester; 2.-(2-Chlaraphenyl)-4-hydrax~

1, 1- di oxo- 1, 2-di hydt o- 1~, ~-benza[ e] [ 1, 2] t hi azi ne- 3 car boxyl i @5 Agril@002
tart-butyl ester; and

2- (6-~hl arabenzog6Z 3] di oxol - 5-yl) - 4-hydroxy-1, 1- di axa- 1, 2- di hydr o- 1~6
benza[ €] [ WOPVEPH i ne- 3- carboxylic acid tart- butyI ester. 1BCT/RSY 8ESs f or
the preparation of a cox~apaund of F or\r/]a.y a 1 as shown above which
conprises: a) reacting 2-nmethylaniline WiTh be~zenesul fanyl cl~aride to

produce a col xxpound csf fornula FEKAMPIEN2Ra F, b) treating the product
of step a) shave with n- butyI I|th| umand then W|th a spl ution of

~- met haxy- 4, 2-(feMbthiybkherdiobb3deno RO 2300y rrpound of ' fornmula
M 05 Apr|! ﬁgi éﬂ 99ﬁ$9~~~ PCTN898J1 $a~a -91 RL" ~ ~3 OH ~. |
+“N., o~ I R ting the pradnct of step b) above Wi th sodi um
|’>ydr|defollowed CU@?AHT & mula N
RlL ~ R3. OH ~ dé{mﬁﬁ’&ﬁ‘%ﬂ @Whﬁ'ﬁl@lg ZI ag !t%hh roduct o?EgI ep. c)
-above tSo proqbyﬂdmh}*mdchligébb@mmulgOBS eq)eBDkauekiCbnﬂmf Aylenssivas O ~' I
FN e G et overmg?n, “conled o room t%perature, cated with IN HCL, and

allowed to stir for 2 hours. The ppt solid was collected, washed with IN HCI,

water, and xylenes, then air dried ovemight under high house vacuum to give the

product as 8.20 g of white solid, 57% yield.
10 MS(CI) m/e: 273 (M™)

KN(TMS)2, 95%, 16.6 g (78.8 mmol, 3 eq), was dissolved in 175 mL of
15 dry THF and cooled to ~78°C. This was treated with 10.6 mL (78.8 mmol, 3 eq) of
t-butylacetate and the reaction mixture stirred for 30 minutes at -78°C. To this was
added 7.18 g (26.3 mmol) of 12H, in portions over 40 minutes, the reaction
mixture stitred for 4 hours at -78°C, then quenched with saturated aqueous NH4Cl

and allowed to come slowly to room temperature overnight. The mixture was .
20 treated with 1N HC, stirred for 1 hour, then extracted with EtOAc. The organic
portion was washed with water, brine, dried over MgSQO4, and evaporated. The oil

was purified on a silica gel column eluted with CHCI3 to give the product as an
orange oil which solidified upon standing, 70% yield.
MS(CI) m/e: 334 (M*+-~1-Bu)

25 EXAMPLE 121

but er
A solution of 547 g (14.0 mmol) of 121 in 80 mL of CCl4 was treated
with 2.50 g (14.0 mmol, 1.0 eq) of NBS and 0.1 g (0.04 mmol) of benzoy!
30 peroxide and the reaction mixture heated to reflux for 5 hours, cooled to room



92 e) cyclising the product of step d) above by treating with a base or a,
Lewis acid in an appropriate solvent to produce the correspoggipnpg 29eRer of
Formula 1 1 f~ saponifying the ester in alkaline solution to produce the
correspondi ng free acid. 11, A process according to claim 10, wherein the
corrpautld W QI s 4-(? met haxybenzol

1, ~] di oxol - I?ﬁ 1-di axaao-tolyl -1, 2-di | aydra- 1~, ~benzo[o][1 2] t hi azi ne-3
“car boxylic acid met hyl Ester, 12, A comgund naned
4- (?-et hyl benzo[ 1, 3] di oxal - 5y 1 -1, 1-di oxa -rﬂﬁf
trifluorar nettﬂypmawsﬂpﬁsssdzhreuﬂyapmofmliﬁ@ [washed With{°Gl4, med 3- cat ' baxylic
acid nethyl ester s 13. A nd naned .
4- (7- et hyl befYap® @?d %ﬂ‘ %PSPF‘}“’HW‘P Qi’l‘*gﬁ%‘y 8s porange oil after attempts to
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acid nethyl éster poOtassium sal A canpauud naned

5- branma- 2, 3- dﬂnﬂyﬂﬁﬁ‘,‘mﬁm banzene ar a conpound naned

1- (6-brorno-4-ethyl benza[ 1, 3] di oxol e. 15. A pharnaceutical conposition
conprising a therapeutically effective anount of a conpound of Fornula- 1 as
defined in claimi in adnmi xture wi t BXAMPGEJ2Kceuti eal |y acceptabl e
caxrier. 1.5, A conpound ) 6
4- (13, 5- 1 net heshEpMERIYISOEDEG] 22 CIQ L Sy p L &4-=2-di hydra-1
~, 6 benza[e] [] or d ChI oraphenyl)
4(35d|rxr =1 RO, 2 T ~6_

benzo[e] [I, a] t hi azA Uduﬂmof matgl(Bmﬁ&umdl) of the crude brominated product in DMF

E (bg nzB ;?rer;) F Qe"gﬁ%lt‘%ﬁﬂ 513@ &(@EM&@? %qé o} K};é%:? and }ugeddév%ﬁgﬁi &t room
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1,
2-
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4~(7

2-(2-trifl uarsoligi 6% yieik~, yl ) - 1, 2-di hydra- 17~~-benza[e] [ 1, 2] t hi a~i ne
3-carboxylic acid; 2-(2-Brono- phenyl )-4-( 7-methoxy-benzo [ 1,3 ) di ox o
1~ 518 ) 1MSCEBndeﬁﬂ(MT)ydra 1 ~, ~-benzo[e][1, 2]thi 2~zi ne-3-carboxylic
aci d

c

EXAMPLE 12L

1.2-dihydro-1A6.benzafe][1.2]thiazine-3-carboxylic acid tert-butyl ester

The triflate was prepared according to procedures described in

20 Example 1D. Then, a solution of 1.14 g (4.39 mmol) of the crude triflate in
toluene/DMF (10 mL/3 mL) was treated with 0.55 g (3.29 mmol, 1.5 eq) of
boronic acid, 0.45 g (3.29 mmol, 1.5 eq) of K2CO3, and 025 g (0.2 mmol, 0.1 eq)
of Pd(PPh3)4, and the reaction mixture heated to reflux for 2 hours, Cooled to
room temperature, diluted with ethyl acetate, extracted with saturated aqueous

25 NaHCO3, and the organic portion washed with brine, dried over MgS8O4, and
evaporated. The dark oil was purified on a silica gel column eluted with
Hex/EtOAc 2:1, then on a silica gel column eluted with CHCI3. Drying afforded
the product as 0.62 g of white foatn; 57% yield.

MS(APCI) m/e: 492 (M)
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1, 1-di axo-2-(2-trifluaronethyl - phenyl) _ 05 April 2002
1, 2-di hydro-1~, ~-benzo[ e] [ 1, 2]t hi azi ne-3-carboxylic acid; 4- Benza[ 1,3
] di oxol - 5-yl - 2- (2-et hyl - phenyl ) -1, 1-di oxo-1, 2-di hydro |

hd- benzo| I a~i ne- 3- carboxyllc aci d;
4- Benzo| 1%5?’?’@){ 5-yl -2-(2-propyl - phenyl )-1, 1-di oxol, 2- dTﬂWFW‘l““ d- henz
o[ e][1, 2]t hi axi ne-3-carboxylic t~cid; 4sBenzal

1, 3] di axol - 5-yl - 2- (2-i sopropyl - phenyl - di oxo
1, 2- di hydr o- I~~-ben20[e][| 2]th|a2|£§b@ﬂ9 H@xyllc acid; 4- Benzo[

1, 3] di axol - 54
1, 2-di hydr o- %%
1, 3] di oxal - 51yl4i
) 2d|hydro-~, 3 T ] yIl

4 Benzo[ 1, 3] di i axdl so%ut;dmﬁ'((@glmﬂ melbbﬁﬂgelabote mmnmndExample 12Lin

Lo zs.f%agfcaenza&m%aw@»@mmp e
£} e m——

1, 2-di hydr o- ét'hdr mhmma](sm.mpdmmsm and ievaporatéd Theri | 2002
94
4-1~enzo[ |, 3fmwasdae§/m®rmhmww$ﬂlvmwﬂmﬂ$mtawﬁ%2 di hydr o-

| ~, b-b

Idi axoﬁ”;;[ Rolr A TE by RARBAKWenC ol whne A0 1 excrmct with ether, .‘
1, 2-diflgydr Q Mﬁsﬁkﬂ%%ﬁé [dheabmmpsoa. ﬁwcbevapbﬁxedL The S@intiwadtakenapif 1,3

] di oxal 5-yl -2-(2, 6-di net hyl - phenyl') - di axo

1, 2- di hydr o- CHitisnavapetafdd, &id érieirnder mghauabm lat 22%% This proeuss afforded
1, 3] di oxal -5-y1-1, 1-di oxa- 2- 2pyrral 1-yl - phenyl)

1, 2- di hydr o- therpmémt@fepght oW femne- 3- caxbaxyl i ¢ aci d;
4- Benxa[ 1, 3] di a é/‘{ f"ﬁ 4-di net hyl -i soxa~al - 5-yl )-I - di oxo
|, 2- di hydr o- IMS@%EBME 3e”]( SZ]thl azi ne~3-carboxylic said; 4 Benzo [ 1,3 ]
d| oxal -S-yl-2-(2-t~eni zyl-pheny 1 )- | , | -diaxo
, 2-di hydro-1~.6-benzo[e][1,2]thia xylic acid;
4 (b- Met hoxy- benzv[ 1, 3]d| axol - 5- ylwlﬁg%
2- (2- tyqd f | uohgme L ) maviS-hehdnie : seg~zo[e] [ |, Z]thiazane
3-carboxylicacrad

4- (3, 5-Di met hyl - prmgm)d mbezsam WRY, 8§ dh!éw%}/ fn Emglﬁ)lﬁlm 49%,yisld,
Analysis calculated for C1gH17N10487:
%C 60.17; %H 5.37; %N 4,39,
Found: %C 60.12; %H 5.27; %N 4.32. b

20 MS(ES) m/e: 319 (MT)

Prepared in the same way as illustrated in Example 1B in 58% yield.
25 Analysis calculated for C1gH71N10g81:
%C, 58.30; %H, 5.41; %N, 3.58.
Found: %C, 58.27; %H, 5.17; %N, 3.51,

MS(ES) m/e: 391 (M™)



|, 2-di hydro-17~~-benzo[e] [ I, 2)t hi azi ne-3-carboxylic acid. 17. A cvnp8und
selected from: 2-(2-Brono-ph8nyl)-4-(7-nmethoxy-benxo[ 1, 3] dohapti-ZD0g2l) 1,1
di oxa-1, 2-di hydxo-17~~-benza[e] [ 1, 2)thiazine-3-carboxyli ¢ acid ; and
4- (7-Et hyl -benzo[ 1, 3]diaxal-5-yl)1, 1-di axo-2-(2-trifluoronethyl, .
phenyl)-1, ' -17~d- benzo[e] [ |, 2]thlazine-3-carboxyli A
conpound sgfdei?:??gi?rom Z- (~- Met hyl - benza[ 1, 3 &"%b&n&&
] di'axol - S-yl ) 4- hyd~oxy- 1, 1- di oxo -60-
1, 2-di hydra- 1~, ~-bettzo[e] [ 1, 2] t hi ai': ae- g-car boxylic said;
2- (2- Brona- phenyl) 4- hydroxy I (1 LE 13L g hydra-1 7~~

' 0

benza[e][l, 2]

2-(2- Chl or o- ' cimyya ,2]thia
zi ne- 3 car boxyleasborelidaci Chl or a- benxo[ 1 3]

di oxal - 5-yl)-4-hydroxy-1, |axo 1,2-di hydro-1 ~, ~

benza[e][1, 2] t hi azPrepatsddn Mmelv&yap@nuumged inExapiple 1€dnBddelds The ai m 1
far theg prepailgm,m st (i nhibiti ng
el evated | eve %%ﬁﬁe 'n faﬂ%ﬂi%é?&ﬂ%&xs Z’?g’fethﬁ%wg‘ffﬁd of claam 1
far the prepaﬁmgjhﬁg Qﬁd—gcarren# in uxrit dosage formfar treating
subar achnoi d haenorrhage i halt. ~ 1, Use of a conpound of claim1l for
the preparation of a nedicanment itk unit dosage formfax treating

essential, renovascul ax, nmalignant w g Yy hypertension in a host.
22, Use of a caznpound of claim1 far e pr paratlon of a nedi canent in

un|t dasa. ge

dosage for m f panzojedidsd

bbxyho | E151
Egzlt caﬁg. fnsﬁmozP‘%B@‘%@Eﬂ%%ﬁ?‘%&%@@%%%@%ﬁ‘gﬁé gg‘?cyqflga’gbefal | ur e'
in a host. Zawmme&aasmmndmﬁhﬁwma for the preparation of a
medi cament in unit dosage formfor treating cerebral vasospasmin a host.

2G. Use of a compound of claim1l for the preparation of a nedicanent in
unit dosage formfor treating cirrhgXgMPREa3EOSt. 27. Use of a conpound of

claim1l1 for the prepar at i on of a nedi canent
treating sept4-Benzo{didldigxel-yk2-(2-2thyvl-hhenvh
preparation Ob i i '

in un|t dosae farmfor
J-dion hy m 1 far the

15 Prepared in the same way as ﬂlusn'ated in Example 1E in 81% yield.
Analysis calculated for Co5Hy N 106S1:

%C, 64,78, %H, 4.57; %N, 3.02.
Found: %C, 64.6; %H, 4.44; %N, 2.87.

EXAMEPLE 13
20

benzolel[1.2}thiazine-3-carboxylic acld
Prepared in the same way as illustrated in Example 1 in 65% yield.

Analysis calculated for CoaHgN10g81:

%C, 64.13; %H, 4.26; %N, 3.12.
25 Found: %C, 63.45; %H, 4.02; %N, 3.02.

MS(ES) mv/e: 404 (M* -COOH)



dosage farmfar treating endotoxic shock in a host. 29. Use of a conpound
of claim1l for the preparation of a nmedicanment in unit danmaggs Aprilr2002r
treating arxhythmas in a, host. 30. U se of a compound of claim1l far the
preparation of a nedicanent in unit dosage farmfor treating asthma in a
host,. 3-Z ,wbengfisa compound of claim1 for the preparati onpefnRes/iesse

nmedi cament in unit dosage formfor treati ng preeclanpsia in a host. 32. Use
of a conpound of claim1 for the preparat®lan of a medicanent in unit dosage
farmfor treatiag athexascleratic di a host, 33. Usa of a
compound of claim1 fax the pr epar at%g@%ﬁ%h%dr carrent in unit dosage form
far treating 2)-PR R §lfamoviiberii HethiGstadd. Use of a conpound of
claim1l fat the pr aratron 0 medi carrent D unit dosage_form for
treating cancer in mtbesmwams ﬂl‘-‘éﬁ'ﬂﬁél;haxﬁﬂplél%mm%éﬁﬂd he

preparation of dr C n unrt dosage formfor treating benign
proatatic hypé‘ﬂgfﬁpa’ 83552*#(3 "Use of a compound of claim1l for the
preparation of a medicanent in unrt dosage formfar treating i schemc

di soase in a host. 37. Use of a co of iml far the preparation of
a nedi c@rent in unit dosage formfo g‘gastrr C rrucasal damage in a
host. 38. TJse e N i SiAAT-BA fheffpd! canment
in unit dosagé€ Fmotar At ag a s ar . Use of a
conpound of cleaienx 1 for t he preparatr on of a medr canment in uctrt dosage

of Claim L far the TSRS BPSHA ey RO EAEin Erdmel 1B BEDR Yy Tar
treating di ab@{mﬁﬁﬂﬁ]]ﬂaﬁﬁcﬁa}{g;ﬂ?%sqordl ng to any one of claims 19 to

40 wherein the Mast is a manma Use according to any one of clainms 19
to 40 wWerein the ha¥%C, 58.36; HHirarl; %N, 35&onmpound of claim 1 when used in
unit dosage farm f br Sid | evel s of endothelia in a host.
44. A corrpouncﬁb‘P cl épm%b ngslgd%i\fﬁmt dosage farmfor treating
su~ar achnoi d 3 t. 45, A conpound of claiml when used in
uni t dosage fg\am(wﬁe'a‘ﬁar{gdﬂq ential, renovascular, maligtmt and
puXt nonary hypertension in a host. 46. A conpound of claim1 when used in
unit dosage formfor treating conges%*éw fai lure in a host, 47. A
conpound of claim 1l when used in uni sage ornn far treati ng cerebral
i schem a or ce . 2 i ihvd : it
used in unit doSage T reatrng acuean C ronrc renal failure in a
host . Averrhowiliofac en used in unit dosage farmfor treating
cerebral vasaspasm a n unit
dosage formfor tr ,m,%&‘ &St.f;? ﬁ%g? way GONNRAMAY iPExdrhfle TClinM408 yi¥E€ Tl

NMR spectra and elemental analysis were consistent with the structure.

MS(APCI) m/e: 374 (M*++1)

20

olelll jazipe-3-carboxylic aci le
The triflate was prepared in the same way as illustrated in Example 1D and
the coupling reaction was run in the same way s illustrated in Example 1E with
crude 14D in 72% overall yield. The NMR spectra and elemental analysis were
25 consistent with the structure.



ina host. ~1 , A conpound of claim21 when used in unit dosage farmfar
treating sepdo shock in a host. 05 April 2002 97 52. A congiodprl 2002 cl ai m
| when used in unit dosage formfar treating endotoxic shock in a host. 53,
A compound of claim1 when used in unit dosage formfor treating

ar xhyt him awoQ 99/1@9880st, 54, A conpound of claim 1l wheel used age
farmfor treating asthma in a host. 55. A conpound of clai mm#l{fg'g% I n
unit dosage fornn for treating preeclanp#a in a boat. 56. A conmpound of
claim1l when used in unit dosage far gﬁmiﬁ | ng at herosclerotic

di sorders in a host. 57. A corrpound when used in unit dosage
formfor trealiyag, s en used in
unit dosage fOrtHm | e OHPE
when used in bhahi 2)tHiak w_La._ i@,ﬂng benl gn pr ostatic hyperplasia in
a bast, 60. A corrpoun Q l'arm | en_used in unit dQSage farm for
treating ischerni cpﬁpé@ﬂ%mﬁammﬁﬂﬂsmimedfm&%melld when used
in unli& dosa C mnmucasal danmge in a host. 62 A
corrpoun%l of c&gﬁl%gih%%ﬁggégé%ﬁgbﬂﬁggtsage Formfor treating

haemorrhagi ¢ shock b4 a4 s 64’357.A%Bpmund of claiml when used in unlt
dosage farmm far treatJn |sc ernic damage in a host, 64. A conpound
of claiml V\/I”EmlndSeﬂlﬁG,rﬁ%&il ot 8N 2/8% ox treating di abetes in a host.

65. A conpound of claim1 when used according to any one of clains 43 to 64
wherein the host is a manmal. 66. A conpound of claim 1 whoa used according
to any one of clains 43 to 64 \/\hereEXAWlEomAls a hunma,

. AUf . Ay9. A9f e ] . : 85 AA Af AL. AE

A ?UA (LA AGEREE S . o

A, b. fFAB. A @A%&@M@mﬁw& fﬂludh'&?ec@:@gaﬁﬁﬂé in 76%

.AyS Af AS. A@@ Af _. AA . AL. AS. , . AUS yﬁ 1A In 76% yield.
.ASA AS, . A A@IS(EI)M(& SM@#@A @.AS. A .@. Ay@A. AS. AS. Ay. A . AA@
A, A@f AYR A@f. A@ANS. A@S. A r. AS. A

.AHy. A&n. Al'y. AL1. AS. A&f . AyS. AIS. A f. A[f. A S. A@% Al S. AS. A5. AS@ . AS
.A5f 1. A9 AL: Z gVUa(45 EXAMFLE 15B

e~ of claim1

15 Prepared in the same way as illustrated in Example 1B in 77% yield.
MS(APCI) m/e: 406 (MT+1)

EXAMPLE 15C
2-(2- phenvl)d-hvdroxy-1.1-dioxo-1.2-dihvdro-146-
2 ine-3.car lic gei hyl ester .
20 Prepared in the same way as illustrated in Example 1C in 65% yield. The
NMR spectra and elemental analysis wers consistent with the structure,

MS(APCI) m/e: 373 (MT)

25 enzole thiazine- lic agid methy] este
The triflate was prepared in the same way as illustrated in Example 1D and
the coupling reaction was run in the same way as illustrated in Example 1E in
63% overall yield.
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nzo{elf'1 iazine-3-catbox aoid tert-b

The triflate was prepared according to procedures described in
Example 1D, The coupling reaction was carried out in the same way as illustrated
20 in Example 12L in §7% yield.

MS(APCI) m/e: 556 (M)

enz 1 jazine-3-car lic acid

25 Prepared in the same way as illustrated in Example 12 as a yellow foam..
Analysis caloulated for CooH4BriN10Qg81:

%C, 52.81; %H, 2.82; %N, 2.80,
Found: %C, 52.69; %H, 2.68; %N, 2.55.
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Prepared in the same way as illustrated in Example 12H in 52% yield.
MS(CI) m/e: 294 (M)

EXAMPLE 18]
10

| Prepared in the same way as illustrated in Example 121 in quantitative

yield and was carried 1o the next step without purification.
MS(CD) m/e: 354 (Mt-t-Bu)

EXAMPLE 18)
15

ih] ster

Prepared in the same way as illustrated in Example 12] in quantitative
yield and was carried to the next step without purification.

MS(CI) m/e: 352 (M*-1-Bu-Br)

20 EXAMPLE 18K

=Car] lic acid tert- ] ester

Prepared in the same way a3 illustrated in Example 12K in 57% yield.
MS(CI) nv/e: 407 (M)

25 EXAMPLE 18L

thiazine-3-carboxylic acid tert-butvi
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1.2 ing-3-carboxyli
Prepared in the same way as illustrated in Example 12 in 71% yield.
MS(ES) m/e: 456 (M)

10 EXAMPLE 15A
-(2-Fluoro-phen fi - ic gei le
Prepared in the same way as illustrated in Example 1A in 82% yield.
MS(CT) mv/e: 309 (M)

EXAMPLE 19B
15 2-[(2-Fluorg=-phenvh-methoxye Imethyl-sulfamovyl]-benzpic aci 1

ester
Prepared in the same way as illustrated in Example 1B in 93% yield.

MS(APCI) m/e: 382 (M™)

20

-carboxvlic acid methy] ester

Prepared in the same way as illustrated in Example 1C in 33% yield.
MS(APCI) m/e: 350 (M)
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I1& ()-z!{pLy! 10%’Pigép§1kd%n h}'e sa.?ne way as illustrated in Example 1D in 84% yield. The
5 NMR spectra is consistent with the structure.

benzofel[1.21thiazine-3-carboxylic acid methy] est
Prepared in the same way as illustrated in Example 1E in 91% yield.
10 MS(CD) m/e; 453 (M)

EXAMPLE 19

be 1,21thiazine-3-car lic acid
Prepared in the same way as illustrated in Example 1 in 23% yield.
15 MS(CI) m/e: 439 (M™)

EXAMPLE 20A
B loxy-phenylsu -benzoic methyl e
Prepared in the same way as illustrated in Example 1A in 95% yield. The
NMR spectra and elemental analysis were consistent with the structure.

20 " EXAMPLE 20B

Prepared in the same way as illustrated in Example 1B in 89% yield. The
NMR spectra and elemental analysis were consistent with the structure.

25
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EXAMPLE 20E

10 1A6-benzo[¢l[1,2]thiazine-3-carboxvlic acid methyl ester
The coupling reaction was carried out with 20D and the corresponding
boronic acid in the same way as illustrated in Exaﬁple 1E in 80% yield. The
product was dissolved in DMF and was treated with 20% Pd/C under 50 atm
pressﬁ:e for 2 days to obtain 20K in 20% yield and recovery of the rest as the

15 starting material. The NMR spectra and elemental analysis were consistent with
the structure.
EXAMPLE 20
nzol1.3]di =5-y1-2-(2- -phe 1,1-dioxo-1.2-dihydro-
1A6-benzofell1.2]thiazine.3-¢ i¢ acid
20 Prepared in the same way as iliustrated in Example 1 in 99% yield. The

NMR spectra and elemental analysis were consistent with the structure,
MS: m/z 471 (M™)

EXAMPLE 21A .
2-(2.3-Dichloro-phe Ifamov])- oic acid methyl est
25 Prapared in the same way as illustrated in Example 1A in 80% yield. The

NMR spectra is consistent with the structure.
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EXAMPLE 21D
AS-benzofe][1 2)thiazine-3-carbox id meth
Prepared in the same way as illustrated in Example 1D in 100% yield, The
15 NMR spectra is consistent with the structure.
EXAMPLE 21E
ben 1.21thiazine-3-carboxylic acid m T
Prepared in the same way as illustrated in Example 1E in 65% yield. The
20 NMR spectra is consistent with the structure.
EXAMPLE 21

Enz 1.21thiazine-3- oxvli

Prepared in the same way as illustrated in Example 1 in 100% yield.
25 MS: m/z 489 (M)
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,SH10%& ) - %C, 46.48; %H, 3.08; %N, 3.89. :
Found: %C, 46.65; %I, 2.85; %N, 3.87.

EXAMPLE 22B
2-[(2.4~ loro-ph me c ethyl- 11-b ic acid
methyl esfer
10 Prepared in the same way as illustrated in Example 1B in 51% yield.
MS(APCY) m/e: 431 (M)
EXAMPLE 22C
2.4-Dichloro-phenyl)-4-hydroxy:1,1-dioxo:1,2-dih 6-
benz: iazine-3-carboxvlic acid | ester
15 ’ Prepared in the same way as illustrated in Example 1C in 75% yield.

Analysis calculated for C1gH) 1CloN10481:
%C, 48.02; %H, 2,77, %N, 3.50,
Found: %C, 47.92; %H, 2.62; %N, 3.43.

EXAMPLE 22D
20

1A8-benzo[e][1,2]thiazine-3-carboxylic acid methy] ester
Prepared in the same way as illustrated in Example 1D in 83% yield. The
NMR spectra is consistent with the structure,

EXAMPLE 22E

25

be 1.2 ing-3-c lic acid meth er
Prepared in the same way as itlustrated in Example 1E in 68% yield.
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olell 1. 2)thiazine-3-¢ tic
Prepared in the same way 2s illustrated in Example 1 in 89% yield.
Analysis calculated for CooHy3ClaN10681:
10 %C, 53.89; %H, 2.67; %N, 2.86.
Found: %C, 53.25; %H, 2.96; %N, 2.68.
MS: m/z 489 (M™)

: EXAMPLE 23A
«(2-Chloro-4-methoxy-phen -benzoic acid methyl ester
15 Prepared in the same way as illustrated in Example 1A in 53% yield.
MS(CD) m/e: 355 (M)
EXAMPLE 23B
ac te
20 Prepared in the same way as illustrated in Example 1B in 96% yleld.

MS(CY) m/e: 428 (M™)

EXAMPLE 23C

25 Prepared in the same way a8 {llustrated in Example 1C in 73% yield.

MS(CI) m/e: 395 (M)
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5 NMR spectra is consistent with the structure,

EXAMPLE 23E

176-be 1.2)thiazine-3-carboxvlic aci { g

Prepared in the same way as illustrated in Example 1E in 94% yield.
10 MS(CI) m/e: 495 (MT)

EXAMPLE 23
<phenyl)-1,1-dioxo-1.2-dihydr

6.benzo[e][1.2]thiazine-3-ca ic acid
Prepared in the same way as illustrated in Example 1 in 97% yield.
15 MS(CI): m/z 486 (M™)

EXAMPLE 24A
2-(3-Chloro-2-methyl- sulfamoyl)-benzoic acid methyl e
Prepared in the same way as iliustrated in Example 1A in 66% yield,
Analysis calculated for C15H14C11NjO481:
20 %C, 53.02; %H, 4.15; %N, 4.12,
Found: %C, 52.80; %H, 3.91; %N, 4.07.

EXAMPLE 24B
methyl ester
25 Prepared in the same way as illustrated in Example 1B in 76% yield.
Analysis calculated for C;gH) gCl1N1Og81: .

%C, 52.49; %H, 4.41; %N, 3.40.
Found: %C, 52.49; %H, 4.41; %N, 3.29,
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-(3-Chloro-2-methvl-vhenyl)-4- -1.1-dioxo-1.2-dih

nzofe jazine-3-carboxvlic acid m ey

Prepared in the same way as illustrated in Example 1C in 86% yield.
Analysis calculated for C17H14CIoN10581:
%C, 53.13; %H, 3.72; %N, 3.69.
Found: 9C, 52.85; %H, 3.65; %N, 3.59.

EXAMPLE 24D

'2- ~Chloro-2- =phenvl)-1.1-dioxo-4-(trifl ~methanes loxy)=-

Yo henzo(el[1.21thiazine-3-carhoxvlic actd methv! este
Prepared in the same way as illustrated in Example 1D in 91% yield, The

NMR spectra is consistent with the structure,

Prepared in the same way as illustrated in Example 1E in 95% yield.
MS(CI) m/e: 483 (M™)

EXAMPLE 24

1A8-benzo(ell1 2)thiazine-3-carboxvlic acid
Prepared in the same way as illustrated in Example 1 in 45% yicld.

Analysis calculated for C23H16ClIN10g51:

%C, 59.59; %H, 4.29; %N, 2.58.
Found: %C, 59.69; %H, 4.75; %N, 2.52.

MS: m/z 469 (M*+)

'Q-WA

y E+4
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-(6-C bens dioxo]-5- =benzoic acid methyl este
Prepared in the same way as illustrated in Examnple 12F in 84% yield.
MS(CD) m/e: 370 (M™)

5 EXAMPLE 25H
2-(6-Chlorg-benzo ioxol-5-y1)-1,1-dioxo~12-di -126-
oldlisothiazol-3
Prepared in the same way as {llustrated in Example 12H in 66% yield,
MS(CI) mve: 338 (M)

10 EXAMPLE 251

1) er

Prepared in the same way as illugtrated in Example 121in 57% yield and
was carried to the next step without purification.

15 MS(CI) m/e: 453 (M™)

EXAMPLE 25]

ionic acid tert-butvl e
Prepared in the same way as illustrated in Example 12] in 47% yield,

20 EXAMPLE 25K

benz 1.2 ing=3= i a eft- este

Prepared in the same way as illustrated in Example 12K in 82% yield.
MS(CI) mve: 451 (MT)
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The triflate was prepared according to procedures described in

Example 1D. The coupling reaction was carried out in the same way ag illustrated
in Example 12L in 63% yield.

MS(APCI) m/e: 556 (M)

EXAMPLE 25

1.2-dihydro-1A6-bepzole][1,21thiazine-3-carboxvlic acid

Prepared in the same way as illustrated in Example 12 in 71% yield,
MS(ES) m/e: 500 (M)

EXAMPLE 26A
-Dimethyl. 1sulfam enzoic aci gster
Prepared in the same way as illustrated in Example 1A in 80% yield.
Analysis calculated for CgH7N10481:

%C, 60.17; %H, 5.37; %N, 4.39.
Found: %C, 59.91, %H, 5.32, %N, 4.33,

EXAMPLE 268
2-[(2,6-Dimethyl- -methoxye Imethyl-sul 1}-benzoic

methyl ester
Prepared in the same way as illustrated in Example 1B in 85% yield.

MS(CI) m/e; 392 (MH+1)

EXAMPLE 26C

benzo[e]{].2]thiazine-3-carhoxvlic acid methvl aster

Prepared in the same way as illustrated in Example 1C in 56% yield.
MS(CI) m/e: 360 (M™)
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EXAMPLE 26E

benzofell 1 .2]thiarine-3-carboxyvlic aci e

The triflate was prepared in the same way as illustrated in Example 1D,
and the coupling reaction was carried out in the same way as illustrated in
Example 1E in 64% overall yield.

MS(CI) m/e: 463 (M™)

EXAMPLE 26

benzofe}l{1.2]thiazj -carboxvli

_ Prepared in the same way as illustrated in Example 1 in 100% yield.
MS(CI): m/z 448 (M™-1)

EXAMPLE 27A
(2~ =1-vl- 1)-benzoic acid methy} ester
Prepared in the same way as illustrated in Example 1A in 74% yield.
Analysis calculated for C1gH16N20481:

%C, 60.66; %H, 4.53; %N, 7.86.
Found: %C, 60.63; %H, 4.40; %N, 7.77.

MS(CI) m/e: 356 (M)

EXAMPLE 278

Prepared in the same way as illustrated in Example 1B in 70% yield.
MS(CI) m/e: 365 (M™)
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4-H
benzo[e][1.2}thinzine-3-carboxylic acid methyi ester
Prepared in the same way as illustrated in Example 1C in 77% yield.
5 MS(CT) m/e: 496 (M)

EXAMPLE 27D
1.1-Dioxo-2-(2« «]=yl-phen «(trifluoro- esulfonvloxy)-

1.2-dihydro-126-benzofe][1,2]thiazine-3-carboxylic acid methy] ester
Prepared in the same way as illustrated in Example 1D in 93% yield. The
10 NMR spectra is consistent with the structure.

EXAMPLE 275,

2]thiazine-3-¢ ic acid meth
Prepared in the same way as illustrated in Example 1E in 80% yield.
15 MS(CI) m/e: 500 (M)

EXAMPLE 27

benzo[e][1.2]thiazine-3-carboxylic aald
Prepared in the same way as illustrated in Example 1 in 60% yield.
20 MS: m/z 486 (M*)

Prepared in the same way as :llustrated in Example 1A in 29% yield. The
NMR spectra and elemental analysis were consistent with the structure.

25 EXAMPLE 28B
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Prepared in the same way as illustrated in Example 1C in 76% yield, The
NMR spectra and elemental analysis were consistent with the structure.

EXAMPLE 28D

10

Prepared in the same way as illustrated in Example 1D in 99% yield. The
NMR spectra is consistent with the structure,

EXAMPLE 28E

Prepared in the same way as illustrated in Example 1E in 41% yield. The
NMR spectra is consistent with the structure.

4-Benzo : {5
20 126- hgggg{g][lﬂ]ﬂuazme-&-gﬂhgm; ¢ acid

Prepared in the same way as illustrated in Example 1 in 93% vyield.
Analysis calculated for Co1HgN20781(H20)0.81:

%C, 56.46; %H, 4.22; %N, 5.73; %S, 6.55.
Found: %C, 56.49; %H, 4.22; %N, 5.73; %8S, 6.55.

25 EXAMPLE 29E
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10 Found: C,59.87; H, 4.25; N, 2.42.
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EXAMPLE 30E

5-Methoxy-1,3 benzodmxol-&-yl-bommc acid was prepared in the same
15 way as illustrated in Example 4E in 91% yield. The coupling reaction was carried
out in the same way as illustrated in Example 1E in 94% yield.

MS(CI) m/e: 533 (M)

EXAMPLE 30

20 1.2-dihvdro-116. e][1.2]thiazine-3-garboxylic acid
Prepared in the same way as {llustrated in Example 1 in 83% yield,
MS(CI) m/e; 501 (MT-H20)

EXAMPLE 31E

25 126~ ine-3 xvli¢c acid rnethy] ester

The coupling reaction was carried out in the same way as illustrated in
Example 1E in 46% yield, The NMR spectra is consistent with the structure.
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or a pharmaceutically acceptable salt thereof wherein

5 R1 is hydrogen, alkyl, or alkoxy;
R is hydrogen or alkoxy;
R3j is alkyl or alkoxy;
R5 and R3 may be joined to form a ring / 0‘7 ;
—
R4 is hydrogen or a]kyl;
10 R is hydrogen, alkyl, alkoxy, halogen at the 2 or 3, or 4, or 5 positions or

Rj is a 3,4-methylenedioxo; and
Rg is CF3, halogen, alkyl, benzyl, phenyl, hydtoxy, ot pyrrole comprising:
a) alkylating a compound of formula A
COOMe

g

e

R¢

15 A
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¢) treating compound C with triflic anhydride in a solvent in the presence
of pytidine for from 1 to 5 houtrs to produce a compound of formula
OTf

=
l

CI‘?”

d) coupling the compound D with a boronic acid of formula X
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10 comprising:
a) treating aryl bromide with n-butyl lithium followed by zinc bro:mde 10
generate an aryl zinc bromide of formula Y
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o @ Formula 1 is saponified with an alkaline solution to form the corresponding acid.
5. A process according to claim 1, wherein the compound of Formula 1

produced is:
4-(3,5-Dimethoxyphenyl)-2-(2-trifluioromethylphenyl)-1 ,1-dioxo-1 ,2-dihydro-1A°-
benzo[e][1,2]thiazine-3-carboxylic acid,
2-(2-Ch10rophcny1)-4-(3,5-dimethoxypheny1)—1,l-dioxo-l,z-dihydro-m"-
benzo[e][1,2]thiazine-3-carboxylic acid;
2-(2-Bromophenyl)-4-(3,5-dimethoxyphenyl)-1,1-dioxo-1 2-dihydro-1 As-
benzo[e][1,2]thiazine-3-carboxylic acid;
2-(2-Chlorophenyl)-4-(7-meﬂmxybenzo[1,3]dioxol-5-y1)-1,l-dioxo-l,2-dihydxo-
1A%-benzo[e][1,2]thiazine-3-carboxylic acid,
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6. A process for the preparation of a compound of formula B
COOMe

7/ COgR,

g N

peu

Rg
B
comprising
13 a) reacting a phenyl sulfonyl chloride with 1 equivalent of aniline to

produce a sulfonamide of formula F 0, @ L,
Rg

b) lithiating the product of step a) above at low temperatures and
quenching with CO4 to form a compound of formula G
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d) treating the product of step ¢) above with NaOMe followed by methyl
bromoacetate to produce a compound B as above.

7. A process according to Claim 4 wherein the compound produced is
' selected from:

10 2-(2-Bromo-phenyl)—4—(7-methoxy—benzo[l,3]dioxol-5-yl)—
1,1-dioxo-1,2-diltydro-1A6-benzo[e][ 1,2]thiazine-3-carboxylic acid,
sodium salt;

4-(7-Ethyl-benzo[1,3]dioxol-5-yl)-1,1-dioxo-2-(2-trifluoromethyl-
phenyl)-1,2-dihydro-1A6-benzo[e][1 12 Jthiazine-3-carboxylic acid,

15 potassium salt; and

4-Benzo[1,3)dioxol-5-yl-2-(2-benzyl-phenyl)-1,1-dioxo-
1,2-diltydro-115-benzo[e][1,2]thiazine-3-carboxylic acid,

8. A process for the preparation of a compound of Formula 1 as above which
comprises
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intermediate of formula H
02 R
" H
5 : b) treating the product of Step a) above with potassium
hexamethyldisilylazide followed by t-buty! acetate in THF to produce
O 0

Ot-Bu
3
the keto ester of formula I CS)’ j@ ,
2
Rg

c) brominating the product from Step b) above to produce an intermediate
O 0

Ot-
h Br Bu

~N '
S
of formula J 02R , and

6 R;
J
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FLg10% & () carbbxylic acid tert-buty] ester; and

2-(6-Chlorobenzo[1,3]dioxol-5-yl)-4-hydroxy-1,1-dioxo-1,2-dihydro-1A5-
benzo[e][1,2]thiazine-3-carboxylic acid tert-butyl ester.

10. A process for the preparation of a compound of Formula 1 as shown above
which compriges:

a) reacting 2-methylaniline with benzenesulfonyl chloride to produce a
compound of formula F

b)  treating the product of step a) above with n-butyl lithium and then with a
solution of 3-methoxy-4,5-methylenedioxybenzaldehyde to produce a compound of
' formula M
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c) treating the product of step b) above with sodjum kydride followed by
methyl bromoacetate to produce a compound of formula N

keto ester of formula O  and
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11, A process according to claim 10, wherein the compound produced is 4-(7-
methoxybenzo[1,3]dioxol-5-y1)-1,1-dioxos2-0-tolyl-1,2-dihydro-125-
benzo[e][1,2]thiazine-3-carboxylic acid methyl ester,

12 A compound named 4-(7-ethylbenzo( 1,3]dioxol-5-y1)-1,1-dioxa-2-(2-
trifluoromethylphenyl)-1,2-dihydro-1A°-benzo[e][1,2]thiazine-3-carboxylic acid methyl
ester sodium salt.

13, A compound named 4-(7-ethylbenzo[1,3)dioxol-5-yl)-1,1-diox0-2-(2-
trifluoromethylphenyl)-1,2-dihydro-11°benzo[e][1,2]thiazine-3-carboxylic acid methy!
ester potassium salt.

14. A compound named 5-bromo-2,3-dihydoxyethylbenzene or a compound
named 1-(6-bromo-4-ethylbenzo[1,3]dioxole.

15. A pharmaceutical composition comprising a therapeutically effective amount
of a compound of Formula 1 as defined in claim 1 in admixture with a phartnaceutically
acceptable carrier,

16, A compound selected from:

4-(3,5-Dimethoxypheny!)-2-(2-trifluoromethylphenyl)-1,1-dioxo-1,2-dihydro-1A5-
benzo[e][1,2]thiazine-3-carboxylic acid;

2-(2-Chlorophenyl)-4-(3,5-dimethoxyphenyl)-1,1-dioxo-1,2-dihydro-1A°-
benzo[e][ 1,2]thiazine-3-carboxyli<‘: acid;

2-(2-Bromophenyl)-4-(3,5-dimethoxyphenyl)-1,1-dioxo-1,2-dihydro-1A°-
benzo[e][1,2]thiazine-3-carboxylic acid;

2-(2-Chlorophenyt)-4-(7-methoxybenzo[ 1,3]dioxol-5-y1)-1,1-dioxo-1 12-dihydro-
125-benzo[e][1,2]thiazine-3-carboxyolic acid;
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FyMLO%, ! & () - FL10% 4. @8vietioxF-benzo[1,3)dioxol-5-yl)-1,1-dioxo-
2-(2-trifluoromethyl-phenyl)-1,2-dilydro- 1A6-benzo[¢][1,2]thiazine-
3-carboxylic acid;

2-(2-Bromo-phenyi)-4-(7-methoxy-benzo[ 1,3}dioxol-5-yl)-
1,1-dioxo-1,2-dihydro-1A8-benzo{e][1,2]thiazine-3-carboxylic acid
monosodium salt;
4-Benzo[1,3]dioxol-5-yl-1,1-dioxo-2-(2-trifluoromethyl-phenyl)-
1,2-dihydro-1A$-benzo[e][1,2]thiazine-3-carboxylic acid;
4-Benzo[1,3]dioxol-5-yl-2-(2-¢thyl-phenyl)-1,1-dioxo-1,2-dihydro-
179-benzo[e]{1,2]thiazine-3-carboxylic acid;
4-Benzo[1,3]dioxol-5-yl-2-(2-propyl-phenyl)-1,1-dioxo-
1,2-dihydro-1AS-benzo fe]{1,2]thiazine-3-carboxylic acid;
4.Benzo{1,3]dioxol-5-yl-2-(2-isopropyl-phenyl)-1,1-dioxo-
1,2-dihydro-1A8-benzo[e]{1,2)thiazine-3-carboxylic acid;
4-Benzo[1,31dioxol-5-yl-2-(2-butyl-phenyl)-1,1-dioxo-
1,2-dihydro-1A6-benzo[e]{!,2]thiazine-3-carboxylic acid;
4-Benzo[1,3]dioxol-5-yl-2.(2-fluoro-phenyl)-1,1-dioxo-
1,2-dihydro-1A8-benzo[e][1,2]thiazine-3-carboxylic acid;
4-Benzo[1,3]}dioxol-5-yl-2-(2-hydroxy-phenyl)-1,1-dioxo-
1,2-dihydro-1A6-benzo[e][1,2]thiazine-3-carboxylic acid;
4-Benzo[1 ,3]dioxol-5-yl-2-(2,3-dichloro-phenyl)-1,1-dioxo-
1,2-dihydro-1A6-benzofe][1,2]thinzine-3-carboxylic acid;
4-Benzo[1,3)dioxol-~5-y}-2~(2,4-dichloro-phenyl)-1,1-dioxo-
1,2-dihydro-1A6-benzofe](1,2]thiazine-3-carboxylic acid;
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1,2-dihydro- IKG-benzo[e][l,Z]thxazme -3-carboxylic acid;
4-Benzo(1,3]dioxol-5-yl-2-(2-benzyl-phenyl)-1,1-dioxo-
,2-dihydro-1A6-benzo[e][1,2)thiazine-3-carboxylic acid;
4-(6-Methoxy-benzo[1,31dioxol-5-yt)-1,1-dioxo-
2-(2-trifluoromethyl-phenyl)- 1,2-dihydro- 1 AS-benzo[e){ 1,2]thiazine-
3-carboxylic acid; and
4-(3,5-Dimethyl-phenyl)-2-(2-trifluoromethyl-phenyl)- 1,1-dioxo-
1,2-dihydro- 1AS-benzo[e][1,2)thiazine-3-carboxylic acid.

'z& ()

17. A compound selected from:
2-(2-Bromo-phenyl)-4-(7-methoxy-benzo[ 1,3]dioxol-5-yl)-
1,1-dioxo-1,2-dihydro-1A6-benzo[e][1,2)thiazine-3-carboxylic acid ; and
4-(7-Ethyl-benzo[1,3]dioxol-5-yl)-1,1-dioxo-2-(2-trifluoromethyl-
phenyl)-1,2-dihydro-1A6-benzo[e][ 1,2]thiazine-3-carboxylic acid.

18. A compound selected from:
2-(6-Methyl-benzo[1,3]dioxo0l-5-y1)-4-hydroxy-1,1-dioxo-
1,2-dihydro-1A6-benzo[e][ 1,2]thiazine-3-carboxylic acid;
2-(2-Bromo-phenyl)-4-hydroxy-1,1-dioxo-1,2-dihydro-16-
benzo[e}[1,2]thiazine-3-carboxylic acid;
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19. Use of a compound of claim 1 for the preparation of a medicament in unit
dosage form for inhibiting elevated levels of endothelin in a host,

20. Use of & compound of claim 1 for the preparation of a medicament in unit
dosage form for treating subarachnoid haemorrhage in a host.

21. Use of a compound of claim 1 for the preparation of a medicament in unit
dosage form for treating essential, renovascular, malignant and pulmonary hypertension
in a host.

22, Use of a compound of claim 1 for the preparation of a medicament in unit
dosage form for treating congestive heart failure in a host.

23, Use of a compound of claim 1 for the preparation of a medicament in unit
dosage form for treating cerebral ischemia or cerebral infarction in a host.

24, Use of a compound of ¢claim 1 for the preparation of a medicament in unit
dosage form for treating acute and chronic renal failure in a host.

25. Use of a compound of claim 1 for the preparation of a medicament in unit
dosage form for treating cerebral vasospasm in a host.

26. Use of a compound of claim 1 for the preparation of a medicament in unit
dosage form for treating cinthosis in & host.

27. Use of a compound of ¢claim 1 for the preparation of a medicament in unit
dosage form for treating septic shock in a host,

28. Use of a compound of claim 1 for the preparation of a medicament in unit
dosage form for treating endotoxic shock in a host.

29, Use of a compound of claim 1 for the preparation of a medicament in unit
dosage form for treating arthythmias in a host.

30. Use of a compound of claim 1 for the preparation of a medicament in unit
dosage form for treating asthma in a host,

31, Use of a compound of ¢laim 1 for the preparation of a medicament in unit
dosage form for treating preeclampsia in a host.

32. Use of a compound of claim 1 for the preparation of a medicament in unit
dosage form for treating atherosclerotic disorders in a host.

33. Use of a compound of claim 1 for the preparation of a medicament in unit
dosage form for treating angina in & host.
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44, A compound of claim 1 when used in unit dosage fo
gubarachnoid haemorrhage in & host.
45, A compound of claim 1 when used in unit dosage form for treating essential,

renovascular, malignant and pulmonary hypertension in a host.
46, A compound of claim 1 when used in unit dosage form for treating congestive

heart failure in a host.
47. A compound of claim 1 when used in unit dosage form for treating cerebral

ischemia or cerebral infarction in a host.
48. A compound of claim 1 when used in unit dosage form for treating acute and

chronic renal failure in a host.
49, A compound of claim 1 when used in unit dosage form for treating cerebral

vasospasm in & host.
50. A compound of claim 1 when used in unit dosage form for treating ¢irrhosis

in a host.
51, A compound of claim 1 when used in unit dosage form for treating septic

ghock in a host.
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52. A compound of claim 1 when used in unit dosage form for treating endotoxic
shock in a host.

53, A compound of claim 1 when used in unit dosage form for treating
arthythmias in a host,

54, A compound of claim 1 when used in unit dosage form for treating asthma in
a host.

55. A compound of claim 1 when used in unit dosage form for treating
preeclampsia in a host.

56. A compound of claim 1 when used in unit dosage form for treating
atherosclerotic disorders in a host.

57. A compound of claim 1 when used in unit dosage form for treating angina in a
host.

58. A compound of claim 1 when used in unit dosage form for treating cancer in a
host.

59. A compound of claim 1 when used in unit dosage form for treating benign
prostatic hyperplasia in a host.

60. A compound of claim 1 when used in unit dogage form for treating ischemic
disease in a host.

61. A compound of claim 1 when used in unit dosage form for treating pastric
mucosal damage in a host,

62. A compound of claim 1 when used in unit dosage form for treating
haemorrhagic shock in a host.

63. A compound of claim 1 when used in unit dosage form for treating ischemic
bowel damage in a host,

64. A compound of claim 1 when used in unit dosage form for treating diabetes in
a host.

65. A compound of claim 1 when used according to any one of claims 43 to 64
wherein the host is a mammal,

66. A compound of claim 1 when used according to any one of claims 43 to 64
wherein the host is a human,



