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~IIIIIN~~~~~~~~~~~~~~~~~~~~~~~ p~rnrs~ens$ss coo~ooa Z . ., CER'fATN
BEN~C1THIA~Iri1'~ DIOXIDE ENlr1(J'x'~iELIN ANTAGONISTS AND PRC~~E~SE~ FOR
TpIEIR P12.EFA,RAT`I(~N BACKGR~7UND OF THE xlVVl:,N1"ION The present
invention relates to irnpxoved syntheses of known and novel 5 benzothiaxine
dioxide which are potent and selective endothelia antagonists. The
processes of the instant invention are improved aver Chase recited In
United States Patent 5,599,811 which is hereby incorporated by reference.
The compauttds of the inst$nt invention exhibit very significant
improvements aver those described in United States Patent 5,599,$11. These
i 0 improvements iztclude; binding affinity to the ETp receptor, ETp
selectivity, function$1 activity, long ph$rmacokinetic half life, high
bioavailabllity) in viva activity in inhibiting the pressar effect caused
by bET-l) oral activity with relatively long duration of section, and
officacy in acute hypoxlc pulmonary hypertension in rats. 15 The processes
of the instant inveatian provide more facile syntheses with higher yields.
They are short) clean, reproducible sad na tedious chromatography is
rieedtd. Moreover, the processes are scaleable gad therefore useful for
large. scale development. The present invention also relates to antagonists
of endothelia useful as 20 pharmaceutical agents, to pharmaceutical
compositions which include these compounds and a pharmaceutically
acceptable carrier, and to pharmaceutical ncrethods of tc~eatment. Mare
particularly, the compounds of the present invention are antagonists of
endothelia useful in treating elevated levels of endothelia) acute and
chronic renal failure, essential renovascular malignant and pnimonary ZS
hypertension) cerebral infarction and cerebral ischemia, cerebral
vasosgasm, cirrhosis, septic shack, congestive heart failure; endotoxie
shock.) subarachnoid hemorrhage, arrhythmias, asthma) greeclampsia,
atheroselerotic disorders including Raynaud's disease and restenosis,
angina) cancer, benign prastatic hyperplasia, isehemic disease, gastric
mucasal damage) hetnorrhagic shock, 30 ischemic bowel disease, and
diabetes.   05 April 2002 WO g911a91C PCTIrJS981166i56 Also, the compounds
wil3 be useful in cerebral ischern3a or cerebral infarction resulting from
a range of conditions such as thromboexrrbalic or hemarrhagic stroke,
cerebral vasospasm) head injury, hypoglycemia, cardiac arrest, status
egileptious, perinatal asphyxia, anoxia such as from drowning, 5 pulmonary
surgery, and cerebral trauma. S'iJMMARY ~F TIDE iNY~I~TION This invention
is improved processes for the preparation of compounds of Farrnula 1 R 1
",~ R3 CQOR4 I~ ~. as ! ~ its ~6 10 ar a pharmaceutically acceptable salt
thereof wherein Ttl is hydrogen, alkyl, or a3kaxy; R2 is hydrogen ar
alkaxy; R3 is alkyl or alkoxy; ltz and R~ may be joined to form a ring ~ ~
15 ltd is hydrogen ar alkyl; Rg is hydrogen, alkyl, elkaxy, halogen at the
2 ar 3, or 4, or 5 positions or Rg is a 3,4-methylenedioxo; and Rg is CF3,
halogen, alkyl, benzyl, phenyl, hydroxy) or pyrrale comprising: a)
alkylatlng a compaurid of formula A 



05 April 2002 W1~ Q911291 d PG"f/U~981168~~b -3 C~oMe d2 1 ~ Ft$ A ..using
sodium hydride in DMF followed by reaction with rnetl~yl bmmoacetate to
produce a compound of formula B Cc70Me f- CO~R~, ,r, SAN Oa I ~., Rs r s b)
combittit~g compound B m THF with ~ solution of T1C14 in solvent at -7$C,
treating with triethylamlr~e end quenching with an acid to produce a
compound of formula C H4 C~OR~ l ```f s ~N ,,. oa ! .~ ~s 1 ~ C) treating
compound C with triflic anhydride its a solvent in the presence of pyridine
for from 1 to 5 hours to produce a comppund of formula D OTf Ci~OR4 g,,'I~
,, t~~ I ,~ ~5 R6 I~   05 April 2002 Wd 99~It2916 -4 PC'IYr.1~~8116856 d,~
coupling the compound 1~ with a botanic acid of fazmt~la ~ ~2 ~I ~ ~3 i ~,,
B(OH)2 in >'~MF and toluene in the presertcc of a palladium catalyst and 5
potassium carbonate at about 104C to produce a compound a ~'arnnu3a 1. The
free acid of fiormuls 1 is obtained by sponificatian of the ester with, for
example, >JiOH in THF/MeOH ax in dioxane. r~ny strongly alkaline solution
in 



methanol can be used. 1 d Compounds afthe invention are those prepared by
the above process, especially those selected from:
4-{3,5-I~imethoxy-phetaylj-2-(2-triflaaramethyl-phenyl)-1,1-diaxa
1,2-dihydra-17~~'benzo[e](1,2]thiazine-3-carbaxylio acid;
2-(2-Chloro-pheuyl~4-(3,5-dimethaxy-phenyl).1,1-dioxa- I .2-dihydra 15
l~,d-benzo[e][1,2]thiazirre3-carboxylic acid;
2-(2-$rorr~o-phenyl)-4-(3,5-dimethaxy-phenyl)-1, 7 -diaxa-1,2-dihydm
17d-benza[e][1,2)thiazine-3-carbaxyiic acid;
2-(2-Chlaro-phenyl)-4.(7-rnethaxy-benxa[l,3adioxol-5-y1)-1,1-dioxa
1,2-dihydro-I~.d-bett2~[e)[1,2]thiazine-~,carbaxylic acid; ~U
2-(2-&enzyl-phenyl)-4(7-methaxy-berrzaC 1 y3)diaxal-5-yl)-7 ,1-diaxo
l,2-dihydro-17~$-berrza[e][I,2]thia~ine-3-~carboxyxic acid;
2-(2,b-~imethyl-phenyl~4-(7-methoxy-benzo [ y ,~ ]diaxol-S-yl~-1,1-dioxa
I,2dihydra-I~,d-berxza[e][l,2]thi~ine-3-caxbaxyiic $cid monosodium salt;
4-(7-Methaxy-benzo [ 1,3 ]diaxal5..y1)-1,1-dioxo-2-(2-trifluaramethyl 25
phenyl)-1,2-dihydra-l~,d-benzo[e][1,2]thiazine-3-carboxylic acid;   05
April 2002 wo ~~ns9is -5 FcT~rsasn ~s5~ 4-Ber~a[ 1,3 ]diaxal-5-yl= i,
1.diaxo-2-(2-tri#luaratnethyl-phenyl)
1,2-dihydro-1?~~-benza[e][1,~)thiazine-3-carboxylic acid;
4-$enzo(1,3]dioxol-5-yl-z-(2-ethyl-phenyl)-1,1-dioxa-I,2-dihydro-I7~~
benza[e][I,2]tlvarine-3-carboxylic acid; 5 4-$enza [ 1,3 ]diaxol-5-yl-2-(a
propyl-phenyl)-1,1-dioxo-1,2dihydra-1 ~,~
benzo[e][1,2]thia~ine-3-carboxylic said; 4-Benxa[
1,3]dioxol-3-yl-2-(2-isopropyl-phenyl)-1) 1-dioxa-I,2-dihydra
1~,5-benza[e][1,2]thiaxine-3-carboxylic acid;
4-Benzo[1,3]diaxal-5-yI-2-(2-butyl-phenyls I,1-diaxa-1,2-dihydro-1 ~,6 I ~
benzo[e] [ I,~]thiazine-3-cerboxylia acid; 4-Benzo[
1,3]diaxal-5-yl-2-(2-fluara-phenyl)-I, I-dioxo-1,2~dihydro-1 ~,d_
henna[e][I,~]thi~ine-3-carboxylic acid; 4-$enza[1,3]diaxal-5-yl
a-(2-hydxaxy-phenyl)-1,1-diaxo-1,2-dihydro I ~,d-benza(e] [ I
,2]thiazine-3-carboxylic acid; 



I 5 4-Benzo[ 1,3]dioxal-5-yl-~-(2,3-dichlaro-phenyl)- I , I
-diaxa-1,2-dihydra- . 1~,~-benza[e][i,~]thiaxine-3-carboxylic acid; 4-Benza
[ 1,3 ]diaxol-5-yl-2-(2,4-d ichloro-phenyl)- I , l -dioxa-1,~-dlhydro
I7~~-benzo(e][I,2]thiazine-3-carboxylic acid; 4-Benza [
l,3]diaxol-5-yl-~-(2-chloro-4-methaxy-phenyl)- I , I -diaxa 20
1,Z-dihydro-I~.6-ben~a[e][1,2]th,iazine-3-carboxylic acid; 4-Benza[
1,3]dioxal-5-yl-a-(3-chlara-~-methyl-phenyl)-1,1-dioxa 1,2-dihydro-I
~,6-benza[e] [ 1,2]thia~ine-3-carboxylic said;
4-Benzo[1,3]dioxol-S~yl-2-(a,6-dirnethyl-phenyl)-I,1-diaxo-1,2-dihydro
1?~~-benza(e][1,2]thiazine-3-csxbaxylic said; 25
4-Henzo[l,3]diaxal-5-yl-1,1-dioxa-2-(~-pyrrol-1.y1-phenyl)-I .2-dihydro
17~~-berJZa[e][1,~]thiazine-~-carboxylic acid; 4-Henzo[
x,3]diaxol-5-yl-2-(3,4-din~ethyl-isaxazal-5-y1)-1, I ~diaxa
1,2-dittydro.I~,~-benza[e](I,2]thia~ir~e-3-carboxylic said;
4-(G-Mathoxy-benza[1,3]dioxol-S-yl)-I,I-dioxo-2-(~-trifluoromethyl 30
phenyl)-1,2-dihydro-1~,~-ber~o[e][1,2]thiazine-3.carboxylic acid; and   05
April 2002 wc~ ~nasis ~`G"1'/~S~8J16$5~ r~r
4-(3,5-Dirnathyl-phenyl)-2-(2-trifluororx!ethyl-phenyl)-1,1-dioxo1,2-dihydm
-176-benzo[e][1,2]thiazine-3-carboxylic acid, Tha invention is also s
pxocoss for the preparation ofa compound of Formula 1 l 5 R~ n~ comprising:
a) treating aryl bromide with n-butyl lithium faliowed by ~anc bmmide to
generate an aryl ainc bromide of Formula ~' Rl ~n$r Y 1 Q b) reacting the
product of step a) above with UTf "r' ~ ~d2R4 I '` ~ . rr 4z R~ . R~ P in
THF in the presence of a palladium catalyst to produce a compound of
Formula 1   



05 April 2002 . ~ W~ 9911Z916 PCfIUS98t~G856 _ -7 R1 .., R3 i i .-~- , oz s
.. Rs The free acrd of Fa~tnula 1 is obtained by spanificatian of the
ester. T'he following three compounds are obtained 6y the above process: r
' 2-(Z-Broma-phenyl).~4-(7-methaxy-ber~a[1,3~dioxal-5-yl)-1,1-dioxo 5
1,2-dihydro-17~~-benzo[e][I,2]thiazine-3-carboxylic acid mattosodiurn gilt;
4-(7-Ethyl-be~o[ 1,3]dioxol-5-yl)-1, I-dioxo-2-(2-trlftuoramettt,yl-phenyl)
1,2-dihydro-1~,~-benzo[c][1,2]thiazine-3-carboxylic acid, potassium salt;
arrd 4-B enxa ( 1,3]dioxol-5-yl-2-(2-benzyl-phenyl)-1,1-dioxa- a
,2..dihydra l~,d-benza[e][1,2]thiazitte-3-carboxylic acid. 1 p Tha
invention is also a process for the preparation of a compound of formula B
C4~Me rN~'~' CIa~R4 p2 ~ ~ R$ B comprising: a) reaoting a phenyl sulfonyl
chloride with 1 equivalent of aniline to 15 produce a snlfanarnide of
formula F H I S ~ N ~..   05 April 2002 w~ 99I1agi6 -g_ PC'~1US9811 bSSb b)
li;thiatiag the product of step a) above at law temperatures snd quenching
with Ca2 to farm $ compound of formula ~ Rs ~ R5 5 c) treating the product
of step b) above with acetic anhydride and a catalytic amount of
methanesulfonic acid to produce a compound of formula H N _ S \ RS ~a ~S H
d) treating the product of step c) above with NaQMe followed by methyl 



bramoacetate to produce a compound $ as above. 10 Compound $ is carried
aver to Formula 1 as described before. Compounds of the invention are those
prepared from the above process, especially 4-(7-Ethyl-benzo(
I,3]dioxol-5-yl)-I, l
-diaxo2-(2-trifluaromethylphenyl)-1,2-dihydro-1~,6-benza(e](1,2]thiazine-3-
carboxylic acid methyl ester. 15 The sodium and potassium salts of the
above compound are preferred. The invention is also a procass far the
preparation of a compound of Formula 1 which comprises ~, C02Me H .,` ( .N
~,. a) refluxin~ 2 ~6 A with ana equivalent of pyridine and bMAP to produce
cyclic intemxediate of formula ~i   05 April 2002 wo ~~n~~~s 0 S ` R 5 a~
R~ b) treatfng the product of Step a) $bove with potassium PGT/rJ$9~J1885G
hexamethyldisilylazide followed by t-butyl acetate in 'THF to produce 5 the
keto ester of formula ~ Q a "'~''~ ' at-Du S ..~ 1 ~a Rs c) brami~aating
the product from Step b) above to produce an intermediate o formula d O O
~'' '`1Br ~t-Hu sud R~ J d) cycliziag the pmduct of Step c) above using
potassium carbonate inn DIviF to produce enol of formula K a.H~ ,~,) ,~
Ca~r-~u R6 -..- ~ RS K 10 ~'he enol is then used to produce a aampound of
fiarmula 1 above. 



05 April 2002 - W~ 99112916 P4"rNS98116856 - -10 Compounds of the invention
are those prepared by the above process and especially those selected from:
2-(6-Methyl-benao[ 1,3]dioxol-5-yip-4-hydraxy-1, I -diaxo-1,2-dihydml~,d
benzo[e)[1,2]thiax5ne-3-carboxylic acid tart-butyl ester; 5
~-(2-)ammo-phenyl)-4-hydroxy-1,1-diaxo-1,~-dihydro-17~~~
ber~o[e][l,Z)thiazine-3-carboxylic acid tit-butyl ester;
x~(a-Chlorcrphenyt)-4-hydroxy-1,1-dioxo-1,2-dihydro-17~~.~
benzo(e][1,2]thiazine-~-carboxylic acid tort-butyl ester; and
2-(6-Chloro-beazo[ I,3 ]dioxal-5-yi)-4-hydroxy..1,1-dioxo-I,2-dihydro1 a 1
~,~-benzo[e] [ 1,2)thiaaane-~-carboxylic acid tent-butyl ester. The
invention is also a process far the preparation Qf a compound of Formula 1
comprising: a) reacting 2-methylanaline with benzenest~lfanyl chloride to
produce a compound of formula F H S~N O Rd R5 15 . F ' h) treating the
product of step s) above with n-butyl lithium and then with
3-methaxy-4,3-methylenedioxybcnz~aldehyde to produce a compound of formula
1V1< ~3 J~--~H i `-'2 ~ , ~6 _` ,~s M   05 April 2002 WO ~~1129Id
P~'~`Nb~811685b -11 c) treating the product of step b) above with sodium
hydride followed by methyl bromoaaetate to produce a compound of formula N
~'1 ._ ~3 OH j ~ (~-'- Ca~Me R6 -~;-yR5 . N d) oxidizing the product of
step c) above to produce the Corresponding S keto ester of formula a , R
r--CO~Me g' N ,~.. 02 ~5 U ~d e) cyclizing the product of step d) abcwe by
treating with a hale or a Lewis acid in arr appropriate salver~t to produce
the corresponding ester of Formula 1   



05 April 2002 12 Rs Compounds of the invention are those prepared by the
above process, especially
4-(7-Methoxy-benzo[1,3]dioxol-5-yl)-1,1-diaxo-2-o-tolyl-1,~..dihydro-1~,6be
r~o[e]tl,2~thiazine43~aarboxylic acid methyl ester. ~'he invention is also
a pharmaceutical composition of the compounds of p'ormula I a~bave
compriszrrg a therapeutic2~.Ily effective amount of a corxtpattnd of
Formula. 1 iri admixture with a pharmaceutically acceptable carrier. The
compounds of the invention ark useful in inhibiting elevated levels of
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 ' subaxachnoid hemorrhage,
essential, z~enovasoular, malignant axtd pulinonary hypertension,
congestive heart failure, cerebral ischemia, or cerebral in~`arction.
According to another embodiment of this invention there is provided tie use
of a compou~~nd of the iuavention fox the preparation of a medicament in
unit dosage orm for inhibiting elevated levels of endathelin in a host.
According to another etnbodlment of this invention there is provided the
use of a compound of the invention for the preparatlotl of a medicament ira
unit dosage form far treating a condition selected from the group
consisting of treating subarachnoid he~tnorrhage, treating essential
hypertension, ret~ovascular hypertension, malignant hypertension, pulmonary
hypertension, treating congestive heart failure, treating cerebral
ischemia, treating cerebral infarction, treating acute renal failure,
treating chronic renal failL~re, treating cerebral vasospasm, treating
cirrhosis) treating septic shock, treating endotoxic shook, treating
arrhythmias) treating asthma, treating preeclampsia, treating
atherosclerdtic disorders, treating angina, treating cancer,    05 April
2002 12a treatrrrg benign prostatiC hyperplasia, treating ischemic disease,
treating gastric mucos~,l damage, treatlxag hemorrhagic shack, treating
ischemic bowel damage and treating diabetes, in a host. According to a.
further embodiment of this invention there is provided a compouind of the
invention when used in unit dosage form ar inhibiting elevated levels of
endothelia in a host. According to another embodiment of this invention
there is provided a compound c~f the iraventian when used in unit dosage
form for treating a condition selected from the group consisting o treating
subarachnoid hemorrhage, treating essential hypertension, renovascular
hypertension, malignant hypertension, pulmonary hypertension, treating
congestive heart failure, treating cerebral ischemia, heating cerebral
infarction, treating acute renal failure, treating chronic renal failure,
treating cerebral vasospasrn, treating cirrhosis) txeating septic shock,
treating endotaxic shook, txeating arrhythmias, treating asthma., treating
preeclampsia, treating atherasclerotic disc~~rders, treating angina,
treating cancer, treating benign prastatic hyperplasia, treating ischemic
disease, treating gastric mucosal damage, treating hemor~rhagic shock,
treating ischemic bowel damage and. treating diabetes, in a, host. Detailed
Description of the invention In the compounds of Formula I, the term
"alkyl" rneans a straight or bra~xahed hydrocarbt~z~ radical having from 1
to 12 carbon atoms unless otherwise specified and includes, far exarraple,
methyl) ethyl, n-pxopyl, isopropyl, n-butyl, sec-butyl, xsobutyl,
tertbutyl, allyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, r~-nanyl, n-decyl.
undecyl, and dadecyl. "Halogen" is fluorine, chlorine, bromi~xe or iodine.
The term "adkoxy" is art alkyl group as descxibed above attached by oxygen
to the rest of the molecule. Preferred alkaxy gxoup are from 1 to 4 carbon
atoms.   05 April 2002 WO 99119x6 P~~'1U8~81~6856 -13 The host receiving a
compound of the invention is a mammal, particularly a human, The campowids
of Formula I above may be prepared by several rnethads. These methods are
illustrated in Schemes 1 thmugh 3 and in a detailed manner by 5 way of
illustration in the example section of the specification. Scheme 1
illustrates the general procedure for the preparation of the compounds of
Fatmula 1. Synthesis of the intermediate A, was described in United States
Patent 5,599,$ l I . Reaction of methyl-2-(chlarosulfonyl)benzoate with
ate. aniline in methylene chloride with 1 to 2 equivalents of pyridine arid
a catalytic 10 amount of MAP at room temperature overnight affords the
sulfonamide A. The 



reaction can also be run using neat pyridine as the solvent. AlkyIatian of
A was achieved by treatment a f A with sodium hydride in DMF followed by
reaction with methyl bromaacetate to give intermediate S. ~ caa be
converted to the key intermediate C via Clsisen cyclizatian which were
found to be promatvd by at 15 least two different catalyst. In condition I)
the intermediate B in tnethylene chloride was added to a solution of 2
equivalents of TiCl4 in methylene chloride at -78C followed by the
treatment with 2.2 equivalents of triethyl amine. The reaction was quenched
with lI~T HCI followed by aqueous work up and recrystallization. The
condition II is similar to cartdition I withv the use of 20 ~ 1.2
equivalents of TICI2(OTfj2 (~u~I. Chem. Snc. Jpn, 1989;62:1917) followed by
quench with pH 7 phosphate buffer and extractive warkup. The cyclized enol
C was treated with triflic anhydride irt solvents such as methylene
chloride in the presence of 2 to 5 equivalents of pyridine for I to 5 hours
to afford the triflate Ia quantitatively. The coupling reaction was carried
out between the trifiate D-and 25 the corresponding boronic acid in DMf and
toluene (ratio of 1;4) in the presence of 10 male% tetrakis(triphenyl
phasphlne)palladiutn as the catalyst and 1 to 2 equivalents of potassium
carbartate under reflux far 2 hours. The rEaetian mixture was filtered, and
the product was purified by column chromatography or by recrystsllizatian.
The free acid of the Formula 1 was obtained by spanificatioa 30 of the
ester with aqueous LiOH in TIdFIMeO~i or in dioxane. The free acid can be
converted, for example, to a sodium or potassium salts, which are much mare
05 April 2002 W~ 9911916 ~GTNS981t1856 -14 soluble in H~~) by twreating it
with arts equivalent of NaUH or T~OH in MeOH followed by recrystallization.
Scheme t a indicates an altez~native assembly reaction far the fannstian of
tlZe 4-aryl benzathiaxine denivativcs exemplified by intermediate ~. The
coupling 5 reaction was conducted by reacting an aryl zinc bromide)
prepared by txeatir~;g an aryl bromide with one equivalent of n-butyl
lithium in THF followed by zinc bromide, with the intennediat~ D in the
presence of 10% tetrakis(triphenylphosphine)palladium as the catalyst under
reflex for 2 hours. '~'he Scheme 1 was further modified to replace a
relatively expensive 10 Starting material,
methyl-aa(chlorasulfonyl)benzoate, with phenyl sulfonyl Chloride. The
process (Scheme lb) is proven to be more economical and workable in large
scale. The sulfonamide F was farmed by reacting the phenyl sulfonyl
chloride with one equivalent of aniline under similar condltiorr as
described far A or using an equal amount of satus~ated sodium bicarbonate
solution in THE', It was 1 S lithiated with n-BuLi at low tomperature and
quenched witlx CC~ to farm the intermediate~G in 92% yield. The acid 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 brarnoacetate to form
B directly in 71% yield.   05 April 2002 rMO g9na~rs 15Sche~ne 1
FCTIrJ$~8118856 Ca2Me HZN ~, Py) DMAP ~ a2Me ~ `~ ~ RT,. t 6 hours so2m ~
as A 4 



CazMe NaH, DMF ,,~, ~ ~~,N'-C02Me Condition 1 Br~`C02Me ~ ~ ~ ~ 1 or II 2
-16 hours B C Condition !: TiCl4, CI-1ZC1~; Et3N Co:ldition II: TiCI~(OT~~,
CH~CIy; Et3N Tiao, Py CH~Ch, 0C D LiaH, rHF RT,16 hours ~ a~ (Ha)2 ~  t~
Pd(Pph3)~,. ICZC03 DMFltoluepe, reflex, 2 hours KOI~t or NsCIH MeOHIHZO or
Nay ~s~N as I ~ F3C       05 April 2002 wU 9~~riaW 6 P'CTNS9$116$S~ Scheme
1 a pd(PPh3)q,, THF 70C, ~ hours ti m THF ~ . ~~uLi a, ZnBr2 Me0 O ~r
Scheme 1 b E ~, HZN ~", 1'y, DMAP "~ ~ ~N .,~ ~ + F C ~ I R'T, t 6 hours Q2
S0201 3 F3~ F a~t~ f Ro~o , i , ~.auL~ . S,~r~ ~ ..~ ~ I ,~ \ / oz ~ ~.
M~so~H ,..92 a ~3G 94"/o ~F3C G H 5 O~f O 



COaMe MAC C + ~ \ 02 I Hx ~ Zn~r NaCxIl~e; ~rCHZC42Me 710 COZMe l
~N,r-C~2Me FCC H    05 April 2002 WO 9~911$~lb P~TIU991~116$~6~ ,17 Several
compounds in the Examples were synthesized through a syntktesis outlined in
Scheme 2. Compound A, obtained as described in Scheme 1 was refluxed in
xyIene for I 6 hours with 1 equivalent of pyridine and a Catalytic amount
of DMAp to afford the cyclic intermediate H. This compound was treated ~
with potassium hexamethyldisilylazide followed by t=butyl acetate in THF at
-7$8C to yield the keto ester I. 8ramiri$tion afI was carried out with N~~
in carbon tetr,,achloride to obtain J which is in turn cycliaed via
treatment with potassium carbariate in >aMF. The enol K was converted to
the ester L with similar procedures illustrated in Scheme I . Finally, the
t~butyl ester was removed 10 by treatment with TFA in methylene chloride at
ream teaxperature to give the free acid.   05 April 2002 rwo 9~na9is -18
Scheme 2 PC~`NS9$JI6856 OaMe H PY~ DMAP .,.' 1 (~S~ ~'N '~. xylene, ret~ux
~'' ~,~ ~ ~ AcOt-Bit, THF U2 ~ ~ 1 d hours "2 Me -?$C Me A H ~'OE-Su N$S,
CC34 'S'~~ reflux, 5 hours ~2 Me I I~ ~u J see Scheme 1 TFA, ~~I~C12 RT) 16
hours I~ZCt~~, ~7MF ~,T, 16 hours L   



05 April 2002 WO 991i~9~16 PCT/US98Jib856 ' -1 ~ Scheme 3 illustrates an
alternative synthesis thgt has been successfully utilized in the synthesis
of certain analogs. This is illustrated by the synthesis of Exarrtple $.
Intermediate F was treated with 2 equivalents of rt-butyl lithium at -78C
to generate the dianion. 'Them a solution of 3-methaxy-4,5 5
methylenedioxybenzaldehyde in tetrahydrofuran was added to the reaction
mixture. It was then warmed to ~C over 1.S hours. Aqueous work up afforded
1Vx which wss treated with sodiuuz hydride followed by methyl bromoacetate
to gfve N. ()ones oxidation of N was carried out in acetone to afford the
keto ester O in 60% yield, The cyclizatiorl of O can be promoted by a base
ar a ~,ewis $cid such 10 as titanium bis-chlora-bis-taflate ary an
apQropriate solvent such as methylen,e chloride. The ester ~ was purified
by column chromatography to provide pure sample in 53% yield. The esters
synthesized through this route were spotxified according to procedures
described is ~ck~eme 1,   05 April 2002 WO 991139y6 -2QScheme 3 I g,.N ,~ 2
eq) rr-BuLi) Et3G1 02 Me MeL~ CHO zones reagent ~H scetorie ,~-C03Me "~. Me
N LiC~F~ le dioxane FCT~S/`i~$~~ Nal~t, E Q OH ~r G~3Me oz l ~,,. Me M
Ti(C~T~ZC1~ o Ms, CH~Ciz ~~O~Me 5xN O~ Me M i~rv )2 ~ r'' Me KOI3 or NeOH.
MsOHIHZO ~ or ~rla~ 



05 April 2002 VIiO 991i2916 PG"l'YU898l1 d$56 ..21 Some of the compounds of
Formula 1 are capable of further farming both pharmaceutically acceptable
base salts, All of these forms are within the scope of the present
invention. pharmaceutically acceptable base addition salts are formed with
metals or 5 amines, such as alitali and alkaline earth metals or organic
an~es~. Examples of metals used as cataans are sodiutr~, potassium,
magnesium, calcimn, arid tyre like, Examples of suitable amines are
N,hf-dibenzylethylenediamine, chlarnpracaine, choline, diethanaiamine,
dicyclohexylarnine, ett~yle~ted~iamine, N-methylgluoamir~e) and procaine
(see, far example, Serge SM, et al., 1 d "Pharmaceutical Salts," Journal of
Fharmaceuttcal Science, I977;66: I-r 5t). The base addition salts of said
acidic compounds are prepared by contacting the free acid form with a
sufficient amount of the desired bass to produce the salt iri the
conventional manner. Certain of the ca~mpounds of the present invention can
exist in unsolvated 15 forms as well as solvated forms, including hydrated
farms. In general, the solvated fonxas, including hydrated forms, are
equivalent to unsalvated farms and are intended to be encompassed within
the scope of the present invention. Certain of the compounds of the present
invention possess one or more chiral centers and each center may exist in
the R or S corlfiguratian. The present 20 invention izxoludes a11
ensntiomeric and epimeric forms as well as the appropri$te diastereomeric
mixtures thereof: Test Protocols: The compounds of Formula 1 gre valuable
antagonists of endothelin. The tests employed Indicate that compounds afthe
invention possess endathelin ~5 antagonist activity. Thus, the compouxxds
were tested for their ability to itshibit ~1251~_ET-1(~125i~Enda~elir,-!)
binding in a receptor assay. Selected compounds were also tested far
antagonist activity by inhibition of ET-1 stimulated arachidonic sold
release and ET-1 stimulated vasoconstriction. The following testing
procedures were used (Doherty AM, et al., "Design of CTenminal Peptide   05
April 2002 WO 991tZ~~b PCTIl7S9SI16~5b' .~22 Antagonists of ~ndothelin;
Stzuctur~Act~vity ltelatianships of ET-1 ( 1 b-2 l, D-His 1 ~]",
Bioorgarcic and Medicinal Chemistry Letters) 1993;3 N97-502). Radioligand
Bind's Assa~~ The following cultured cehs were used is binding experiments:
Ltk-cells S expressing recombinant human ETA. (HET,e,), and CHC-K1 cells
expressing recombinant human ETgli. (I~Tg). Metnbranes.were prepared from
cultured cells by lysing cells in call lysis buffer (5 mM ~lEPES, x mM
EDTA) pH 7.4) and hamo$enizing with a 



bounce "A" hoxnoger~izer. The homogenate was centrifuged at 30,000 x g for
10 2G minutes at 44C. Membrane pellets were suspended in cold buffer
containing 24 rnM Tris, 2 mM EDTA, 20U p,M pefabloc, 14 i.wi
phoagharamidon, LU ~tM leupeptin, 1 ~M pepstatin at pH 7.4 and frozen at
i8DC until use. Membranes were thawed and harnogenized with a Brinkmann
Polytron then diluted in tissue buffer cantalnirrg 24 mlVl Tris) 2 mM EDTA,
24p N,M Pefabloc, and 100 EtM 15 bacitracin (pI~ 7.4). Radioligand and
competing ligands were prepared in biadiag buffer canteining 20 n~IVI Tris,
2 mM EDTA, and 0.1 % BSA. Competing binding assays were initiated by
combining membranes, j I2SI)-ET-1 (40 pM) and the competing ligand in a
final volume of 250 ~iL and incubating far 2 hours at 3'7C. The assay was
terminated by filtration aver a0 yVhatman GPI13 filters which were
presoaked with 50 mM Tris) pH 7.4 containing 0.2/a SSA $nd 100 ~M
bacitracln. Nonspecific binding was deFmed as bimding in the presence of
100 riM ET-1. ht Vitro '~hibition ofd;-1_ Stimylated Arac,~~~l nic
Ac~~lease (AAI~1 in Cultured Rabbit V~;gcular Smooth Muscl,~~ells fE1'~)
bv~ the Co hounds of the 25 vent' Antagonist activity is measured by the
ability of added eatnpaunds to reduce endothelin-stimulated arachidan3c
acid release in cultured vascular smooth muscle cells. (~H~Arachidonia Acid
Loading Media (LM) is DM~IF 12 + p.5a/o FCS x U.25 mCi/mL (3H] arachidonic
acid (Amersham). Confluent monolayers of   05 April 2002 W~ 99I1Z9xG
PCTNS9BIy6856 -23 cultured rabbit renal $rtery vascular smooth muscle cells
were incubated in 0.~ mL of the ~.lVi avez 1$ hours) at 37C, in 5!a CO2.
The LM was aspirated and the cells were washed once with the assay buffer
(Hank's BSS + 10 mM HEPES ~+ fatty acid-free $SA ( 1 rrag/mL)), and
incubated for 5 minutes with 1 mL of the S prew$rmed assay buffer. This
solution was aspirated, .followed by an additional 1 mL of prewarmed assay
buffer, and further incubated far $nother 5 minutes. h final 5-minute
incubation was carried out in a similar mannex. The same procedure was
repeated with the inclusion of 10 ~1.. of the text compound ( 1 nM to 1 ~M)
and 10 ~L ET~ 1 (0.3 aM) and the incubation was extended for 3D minutes. 10
This solution was then collected, i t? mL of scintillation cocktail was
added, and the amount of [~H] arachidonic acid was determined in a liquid
scintihatian counter. ~ V~Lto l~nta; a~i,~,m of ET-1 S~imt~Iated
Va~acanstrietia~VERAa_~ in the , abbit Femoral "~ry,(ETa 1 an ~arafotoxin
6C Stimulated V,~saconstrictian in the . 15 Rsbb~ ulmanarv~~~T~ Male New
Zealand rabbits were billed by cervical dislocation and exsa~ngt~inatian.
Femoral acrd pulmonary arteries were isolated, cleaned of connective
tissue, and cut into 4-mmrr rings. The endothelium was denuded by placing
the rings Over hypodermic tubing (32 gauge for femoral rings and as as
~a~~e for pulmonary rings, Small Pasts, lnc., Miami, Florida) and gently
rolling them, Denuded rings were mounted in 20 mL organ baths containing,
ltrebs-bicarbonate buffer (cornpositian in mM: NaCI, 11$.2; NaHCa3, 24.8;
KCI, 4.1~; MgSQ4 7H20, 1.2; ~HZPO~, l.a; CaCI~ 2I~Z0; Ca-Nab B17TA, O.OZb;
dextrose,10.Q)) that was maintained at ~7~ and gassed continuously with
5"/0 25 C02, in oxygen (pH 7.4). Resting tension was adjusted to 3.U g far
femoral and 4.0 g pulxnanary arteries; the rings were left fax 9U minutes
to equilibrate. vascular rings were tested for lack of functional
endothelium (ie, lack of an cndathelir~m-dependent relaxation response to
carbachol (1.0 nM) in narepinephrine (0.03 nM) contracted rings. Agonist
peptides, ET-1 (femoral), and 



05 April 2002 WO 9~~t2916 pCTItJS~81t6856 -z4S6c (pulmonary), were
cumulatively added at 10-mitrute intervals. The ET ar~tagariists were added
~0 minutes friar to adding the aganist. ~hibiti ~ of b ,T-1 Induced P~~ssor
~ ec ~in Ry: Male Sprague-Dawley (CltatIes River Labarataries, Kingston,
Ontario) 5 Canada) weighing 250 to 350 g are anesthetized (Inactin, 1~U
mglkg, Lp.) arrd acutely instrumented with a carotid artery catheter to
rnanitor arterial blood pressure and with a jugular vein catheters to
adrrxinister iatravenaus drugs. Once instrumerited, the rats are
ganglionic-blocked with rnecamylamine ( I .25 trrglkg, LV.) to prevent
hamodynamic reflexes grad then chahenged with big endothelia-1 10 (bET'-1 )
( 1.0 nmollleg, L'V.). The peak arterial pressar response in rats
pre-treated with selected compoxutds of invention Gampared to
vehicle-treated rats is used to determine activity expressed as %
inhibitiorx. For LV. activity selected compounds of invention was dose 10
minutes before the blyT-1 challenge, and for oral activity selected
cornpaunds of invention was administered via oral Savage 8 or 24 hours 15
before the bl ;'!`-1 challenge,   05 April 2002 wo ~9ria~i~ .~5_ T$ble 1.
Ex~,mpl~/Str~r~twe I COZH Ii1 w a pCi'lLJB98Ji 6856 Example ~ ~tI ~2 _ ._1
_ _ - MeC~ Me F ~ _ M~~ M~ C ~- ~~a Me g 4 MeC~ 5 . _ M~O ~ ~ ~'` r~ I 1 _
a Me0 ~ O Me   05 April 2002 wo ~r~~~ss ,as Table 1. ExaJnpleJStructure
(cont'd) 



PG`~'/Uu~98116$56 Example R Z l~,a 7 Met , 8 Q~ n~o ,~ a M~' Melt , ~ , r'
10 ~ a ~' . .~ 1 i _. a I . ~~ ... la I ,.`. M ,~ . 13 I   05 April 2002
Vlrp ~9II~916 fiable 1. E~tample/Structure (co~t'd) P~'1`~JIlB~96` Ex~tple
~ R1 R~ 14 a . ~ ~` .r ~P is -"'~ ~' I ,~ ~P '. ~s ~-~ ~` I ~ ! ,' m ~.~''
! I ~,. g '' ._ I~ c t~ ~,,) F "r~ 20 0 I~   05 April 2002 wo ~~na~is .2g_
Table 1, ExarnpIeJStructure (consd) PG'I`/8~3'! 6tc~a $xample ~ RI R~ 21 r
1 as I ~ c c) 23 0 I (~ ~ a~n~ 24 ~' ~ r,' I ~ ~n~ i ~5 a~~ _ ~ 



c I ~ Me  . o--~   05 April 2002 WO 99/lZ9id .~g_ Table 1.
Ex~mple/Structure (eo~rt'd) PG'IYUS9$116856 Example R 1 R~ 28 -^~ O.. O ~
I~ i ~9,, ""1 34 F~ Me0 31-_~ _ __ M a I   05 April 2002 wa ~~n=gay
pC'1'lUS~8I1 b$$6 TAB~.L 2. ET Receptor finding and Functional ~ctiv'sties
Example~ I~ETp, ~I~SO~ u~)HETg tIC50~ uM)AARA ~I~50~ l~l~'r)'VERAA
(PA2)10.003- Q2.56.620,0027.3d.83' 0.0p3Q2.540,0a35.65O.aa4Z60.004~Z.S7.
I7- 0.d03a.sa.ao4s7.aa.das~.~s.s9a.aoa__ ~z~~-s.~Ioa.ooo~z.a~.7I Ia.011- ._
-I I6.6I20.06IQ250.1.I ~a.aa3~a.s1~10.a35~a.55.8I s0.09~ Ilba.azsI7a.o~-
~~~0.031s.at$a,o~s~2sa.oszs.s19a.l I>25Za --a.o~~x.szI -a.as13azo.as~
3a.azl6,zzaa.o3I7asa.II~x~o.os6.0-2~a.a 17~2s27_ - a.041 ~_ 8p.09~2~-
290.04~z.5a _a.a~s,z.s3 Ia.006~z. s -5. 7   05 April 2002 ~W1J 9911916
PCflIIS98116$56 -31 Far example, Example 10 is a potent inhibitor (IC~~ ~
O.d nM) afET 1 binding to human ETA receptors. It also has potent
functional antagonist act~~rity in human pulmonary artery smooth muscle
cells blocking ET-I induced Cs-h+ transients via the ETA receptor (ICgp =
O.Z nM). It exhibits antagonism to 5 ET-1 stimulated vasoconstriction irr
rabbit femoral artery with pAZ value of 7.7. 1n viva, ETA blockade with
oral E~ca~nple 1 U was dernar~strated through inhibition of bET-1 pressor
response in the rat ( 10 mgJkg produced 44/a inhibition at 8 hours postdase
and 30 rnglkg produced a 48/a inhibition at 24 hours pastdase) and dog (I5
mglkg produced ZS% inhibition at Z~l hours postdase). 10 oral Example 10
inhibited acute hypaxia pulmonary hypertension in the rat in a dose
dependent manner with the EDgp = 0.8 mglkg (the plasma EC~p = 0.046 p.~mL).
Example 1 D was well absorbed orally both in rat and dog. Terminal 



elimination t'ea's were determined to be 8.5 and 2:2 hours in rat and dog,
respectively) and bioavailability is 77% and I00% in rat and dog. I S The
compounds of the present invention can be pxepared and administered in a
wide variety of arc! and parenteral dosage farms. Thus, the campaunds of
the present invention can be administered by injection, that is,
intravenously, inttemuscularly, 3ntracutar~eously, subcutaneausly)
intraduodenally, or intraperitaneally. Also, tlae compounds of the present
invention can be 20 administered by inhalation, far example, intranasally.
Addltianally) the compounds of the present invention can be administered
txansdermally.1t will be obvious to those skilled in the art that the
following das~ge forms may comprise as the active cotlsponent, eit$er a
compound of Formula 1 ar a corresponding pharmaceutically a~ccaptable salt
of a compound of Formula I . 25 For preparing pharrnaceutical compositions
from the compounds of the present invention, pharmaceutically acceptable
earriars can be either salad ar liquid. Solid fomn prep~ar$tiorrs include
powders, tablets, pills, capsules) cachets, suppositories, and dispersible
granules. A solid carrier can be one or more substances which may also act
as diluents, flavoring agents) binders, 30 preservatives, tablet
disintegrating agents, ar an encapsulating material. In powders, the
carrier is a finely divided solid which is in a mixture with the ftneIy
divided $ctive component.   05 April 2002 WO 99~/~Z916 P~"'1"N89811685~ -3~
zrt tablets, the active component is mixed with the carrier having the
necessary binding properties in suitable proportions and compacted in the
shape and size desired. The powders $nd tablets preferably contain from
five or tern to about 5 seventy percent of the active corrapound. Suitable
carriers are magnesium carbarrate, magnesium stearate, talc, sugar,
lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcelIulose)
radium carboxyrnethylceIlulose, a low melting wax, cocoa butter, and the
like. The term "preparation" Is intended to include the ,) formulakian of
the active compound with encapsulating material as a carrier ,, I 0
providing a capsule in which the $ctive component with or without other
carriers, is surrounded by $ cagier, which is thus in association with it.
Similarly) cachets and lozenges are included. Tablets, powders, capsules,
pills, cachets, and lozenges can be used as solid dosage farms suitable far
oral administration. For preparing suppasitaries, a low tnetting wax, such
as a mixture of fatty Z ~ acid glycerides or cocoa butter, is first melted
arid the $ctive component is dispersed homogeneously therein, as by
stirring. The molten horn ogeneaus mixture is then poured into convenient
sited molds, allowed to Gaol, and thereby to solidify. Liquid farm
preparations include solutions, suspensions) and emulsions, 20 for example,
water or water propylene glycol solutions. For parenteral injection liquid
preparations sari be formulated in solution ins aqueous polyethylene glycol
solution. Aqueous solutions suitable far oral use can be prepared by
dissolving the active component in water arrd adding suitable colorants,
flavors, stabilizing and 25 thickening agents as desired. Aqueous
suspensions suitable far anal use curl be made by dispersitrg the finely
divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulase)
acrd other well-known suspending agents. 30 Also included are solid fortxr
preparations which are intended to be converted) shortly before use, to
liquid form preparations for oral administration, Such liquid fornls
include solutions, suspensions, and emulsiarss. These preparations may
contain, in addition to the active aomponerit, colorants, flavors,   05
April 2002 WO 991ta91d PCTlU898118856 -33 stabilizers, buffers, $rtifioial
and natural sweeteners, dispersants, thickeners, solubilizing agents, and
the like. The pharmaceutical preparation is preferably in unit dosage form,
In such 



form the preparatiara is subdivided iota snit Bases containing appropriate
5 quantities of the active component. The unit dosage farts can be a
packaged preparation) the package containing discrete quantities of
preparation, such as pocketed tablets, capsules, acrd powders in vials ar
~npoulea. Also, the unit dosage farm catr be a capsule) table, cachet, or
lozenge itself) ar it can be the appropriate number of any of these in
packaged farm. 10 The quantity of active carrrpanent a a unit dose
preparation may be varied ar adjusted from 0.1 mg to 100 mg preferably 0.5
mg to 100 mg according to the particular application and the potency of the
active component. The composition can, if de$ired, also contain other
compatible therapeutic agents. In therapeutic use as antagonists of
endothelia) the compounds utilized in 1$ the pharmaceutical method of this
invention are administered at the initial dosage of about 0.01 nxg to about
100 mg/kg daily. A daily dose range of about 0.01 mg to about 10 mglkg is
preferred. The dosages) however, may be varied depetrding upon the
requirements of the patient, the severity of the conditipn being treated,
and the compound being employed. Determination of the proper dosage far a
20 particular situation is within the skill of the ark. (~enetally,
treatment is initiated with smaller das$ges which are less than the optimum
Base of the compoturd. Thereafter, the dosage is increased by small
increments until the optimum effect under the c~ireumstances is reached.
For convenience, the total daily dosage may be divided and administered in
portions during the day) if desired. 25 ' The following nanlimiting
examples illustrate the preferred methods for preparing the compounds of
the invention. EXAMPLE 1 A >=ollawing are prepared according to Scheme 1.
~2Trifluoramethvl-ahenylsulfamoyl)-benzoic ~~, d tneth~rl ester 30 Methyl
2-(chlorosulfanyl)benzoate (23.5 g, 0.1 mol) wds dissolved in I 50 mL of
anhydrous pyridine in a 5a0 tnL flask. Catalytic amount of DMAP
(4-dimethylaminapyridine) (0.04 eq) was added. 2-Trifluoromethylaniline (20
g,   05 April 2002 WO 99J1Z9I6 PGTIIJS98/16856 .34 0.1~ mal) was added to
the reaction mixture, and it was allowed to stir at roam temperature
overnight. Pyridine was removed, and the residue was diluted with 250 mL of
EtOAo. It was then washed with 1N I~~1 solution followed by brute. After
drying with MgS04, the ~tOAc was removed in vaauo to give a thick red 5
oil. The crude product was recrystallized trortt hexanelEt20 to give the
product lA as white crystals (17.d3 g, 49/o yield). Analysis calculated far
C 15H 1 ZF3N 1 C~4$ I C, 50.14; H, 3.37; N, 3.9U. Found: C, 50.17a; Z~i,
3.28; N, 3,82. 10 MS (Cl) 1VIIE 359.$ (M+) EXAMPLE 1 B 2- x curb eth - 2-
orometh 1- en I - f o 1 -ben acid methvl ester To the suspension of NaH
(d0/v in mineral oil, 2.a g, 50 ttemal) in 4S mL I5 of I?MF at 0C was added
a salt~tian of 2-(2-trifluoromethyl-phenylsulfartxayl) benzoic acid methyl
ester (12.0 g, 33.3 mural) in 22 mL of I~MF drapwise. After about 10
rtunutes, 11.22 g (6~.$ mmol) of methyl bromoacetate was added, and
reaction solution was warmed to roam terrxperatura in 3 hours. The light
yellow reaatlon tbixtura was poured iota ice w$ter. The mixture was then
extracted wiXh 24 EtOiAc 3 x (f-404 rnL) and washed with brine. The organic
layer was dried over IVIg$r~4 and evaporated down to a sick light orange
oil. White crystals were formed upon treatment with Et20 and hexane. It was
collected and dried over the vacuum oven to give pure
2-[mthoxycarbonylmethyl-(2-trifluoramethyl-phenyl)sulfamoyl]-benzoic acid
methyl ester (13.85 g, 9~%). 25 MS (Cn Mll: a31.7 (M+) 



A.lternatxva procedure: Ta dimethylfarmarnide (~20 nzL) was added
2-(2-trifluoromethyl-pher~ylsulfarnayl~-becxzaic acid methyl ester, (8.0 g,
22.a mmol). After cooling to 0C, a solution of potassium
hexamethyl-disilazide (4.5 M, 44.5 mL) in toluene was added. Methyl
brort~oaaetate (4.32 rrrL, 30 Q5.6 mural) was added, followed by stiwiztg
at '~0C overnight. The solvent was   05 April 2002 WO 991I~9i6
FG"fIU59S116S56 -35 evaporated in vacuo, and the residue was suspended ire
ethyl ether and washed rwith saturated sa~ium bicarbonate, brine, and 1 N
citric acid solutions. The ether was dried over anhydrous magnesium
sulfate, filtered) and evaporated to give a crystalline solid, 5.59 g, 5$fo
yield. N1V,IR spectra and elemental analysis were 5 consistent with the
structure. Compound 1B can also be synthesized using procedures outlined in
Scheme lb with benzenesulfonyl chloride. Following is the experimental
detail; a. Preparation of 1 F: N-(~;,~uaramethYl-~envl)~benzenesnl~~ l~de
$enaenesulfonyl chloride (400 g, 2.26 males) was dissolved in 10
dichloramethane (2 L). Ta this was added o-trifluaromethylaniline (250 mL,
320 g, l.99 mol), pyridine (222 mL), and DMAP (9.5 g). ~'he resulting
solution was stirred at room temperature for 3 days (72 h), then heated to
reflux far 1 hour. The cooled salutiot~ was then concentrated an the rotary
evaporator, with the bath temperature gradually raised to 70C. The residue
was taken up in ether (3 L) and 15 1N HCl ( 1.5 L). ~'he ether layer was
separated, washed 2 x 500 mL with 1N HCI, 1 x t L with brine, l x 1 L whir
saturated sodium bicarbonate, and ante more with 1 L of brine. It was then
dried aver magnesium sulfate, filtered with suction, and concentrated on
the rotary evaporator without heat. The product formed fine crystals as the
ether evaporated, and when most of the ether was gone, the crystals 20 ware
slurried with hexane (2 L), collected with suction and dried. Yield 571 g,
84fo. b. $reparation of 1 G~2-f,~.Trifluaromethyl-~,enylsulfamoyil,,)~g is
aci A 22-L flask was equipped with an overhead stirrer, nitrogen inlet and
thermocouple, arid placed in an acetone bath. The flask was charged with 1F
25 (544.5 g, 1.807 mol) and TIdF (10 L, from freshly opened battles) and
stirred, When a solution had farmed, 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 temperature below -55C (-.30 minutes). The
reaction mixture was then stirred at -70C to -~2C for 3 hours) then
bane-dry carbon dioxide was bubbled in, 30 keeping the temperature below
-55C. This was continued until no further exothenn was observed, then about
10 minutes longer. The mixture was then warned to mom terrapexature over 1
hour, transferred to a rotary evaporator) and   05 April 2002 W0 491't2916
PCTlUS981X6$56 stripped at 50C until na more TIFF came off. The residue was
dissolved in water {5 L), and the b$aic solution was washed with 3 x 1 L
ether. The solution was then acidified by addition of 330 mL concentrated
HCI. The acid product was extracted from the aqueous layer with 3 x I L
ether. The combined ether layers were dried 5 aver ma8nesium sulfate,
altered, and stripped on the rotary evaporator. The solid residue was bmken
up and a,~itated with hot tap water (4 L, at about 60C) far 20 minutes;
then oallected with suction and dried in vacua (1 mm dig) far 



24 hours. Yield: 575g, 92%. This material cantaitred traces amount of
impurities, which were removed in the next step. 1 D c. preparation of 1
l~, . -Dioxo- - 2-trif~u~ymethvl-x~henyll-~r2-dihwdro-)
~~~'~denxo,~~~,~sothiazol-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 reflex for 20 minutes. The
resulting solution was allowed to stand 13 without further heating far 30
minutes, then the apparatus was rearranged far . distillation,. and 19D roL
of distillate was removed. The pot residue had begun tv precipitate solids
even at the boiling point, and 20 mL o~ the distillate was added back to
improve workability of the mixture. The solids were broken up carefully as
the mixture cooled, and heptane (-.100 tnL) was added, followed by ether 20
{--50 mL). The product was collected with suction, and washed with several
small gartions of ether {~1 i0 mx.. total). Yield 26d g, 94%. d.
Preparation of 7! B frcl, Compound 1,~ (244 g, 0.745 rnal) was added to a
solution of sodium methoxide freshly prepared from 19 g (0.83 mol) of
sodium and b00 mL methanol 25 in a 3N 3-~. round bottom #Iask equipped with
a reflex condenser under nitrogen. The mixture was stirred for 30 minutes
without further heating, at which point s greenish-~rellaw solution had
fanned. Methyl bromoacetate (83 mL) 137 g, 0.9 moles) was added, and the
mixture was stirred without heat for 15 minutes, then heated to reflex for
90 minutes. The mixture was thoa cooled to 0C, and the 30 resulting ppt was
collected with auction, washed 2 x 75 mL with ether, then 4 x 200 mL v~ ith
water. 'fhe product was dried in vacuo ( 1 mru Hg) 2 hours at 60C. Yield
2~8 g, 71 %.   05 April 2002 w~ ~~n~9i~ pc'arrrfsgsr~sss~- _ _ -37 EXAMPLE
1 C - rox - 1- io - - 2- ' rams 1- 1 - -di d 6
~nzofe][1_~~this~e-3-c$rboxylic ari methv~t ester lr~ a 25d mL dry RB
flask) 4.54 znL of TiCI~. (44.$ moral) was dissolved in 5 I00 mL of CH~C1Z
and was cooled to -30C. A solution of 2-jmethaxycarbonyl
methyl(2-trifluaromethyl-phenyl)-sulfamoyl]-benzoic acid methyl ester ($.0
g, 1$.54 rnmol) in 5d rnL CH2Cl2 was added drapwi$e. The resulting
sol~ttian was kept at -30C for 34 minutes and was then cooled to -78~~)
Et3N ("7.75 mL, 55.6 moral) in 30 mL CH2CIZ was slowly syringed in
resulting a dark red I O solution. The reaction mixture was stirred at -7$~
far 4 hours arid was tbetY pa~ured into a I-L flask containing 250 mL
afEt20, 1U0 mL concentrated HCI, and 100 mL of H20. The mixture was stirred
at room temperature overnight. The layers were separated, and the organic
layer was washed W th brine and dried over Mg~U4. Upon evaporation of the
solvent, light yellowish crystals of 4-hydroxy IS
1,1-dioxo-2-(Z-trlfluoromethyl-phenyl)-1,~-dihydro-17~b-benza[e]11,2)thiazi
r~e 3-carboxylic acid methyl ester were forrned.'fhe product was calleeted
through filtration and dried in oven to provide 2.2 g, 86% yield. Analysis
calculated for G 15H i 2F3N 104S 1 C, 5Q,12; H, 3.74; N, 3.25; ZO ~aurad:
C, 50.D4; Vii, 3.76; N, 3.11. E7~AMPLE 117 1 (~ -Diaxo
~,-ttrifluaro-methanes~ulfa~n~r)gxyl2-(~fl o~ethyl-flhenyll- . - ih - 6-be
thi ' 3-car aci th 1 ester 'fa dichlo~romethane (15(l mL) was added
4-hydroxy-x,I-dioxo 



25 2-(2-trifYuoromethy~l-phenyl )-1,2-dihydro- I ~,6-benzo je] [ I
,2]thiazirae-3-carboxylic acid methyl ester, (13.I g, 32 moral). Afto~r
cooling to dC, pyridine (12.8 tn~L, 158 moral) was added) followed by
tsitluoroacetie anhydride ( 10.7 g, 3 S nr~mol). The mixture was stirred 30
minutes and allowed to warm to 25C, then was poured into ethyl acetate (200
mL). The mixture was washed with brine, dried   05 April 2002 CVO 9911916
PCTNB$8J16$56 -3$ aver anhydrous magnesium sulfate, f ltered, and
evaporated to a solid, ~tearyatallizatiari from ethyl acet$te and ethyl
ether gave a crystalline xolid which was filtered and dried in vacua giving
a solid, 15.5 g, 92% yield. lid i~Ml~ (~00 MHz, ~DCIg): ~ 7.a5-7.9 (m, S
H), 3.7s (s, 3 i~). 5 EXAMPLE ~ E 5-Dim - hen - - 2 tri - hen -1 1-die .
-dih 1 ~~~benza",jei~l.2]~~,iaxine-~-carboxvli~`acid met ..ester 1.
Preparation of 3. 5-dimethaxv-fllienwl-boronic~ acid 3,
5-Dimethoxychlorobenzene ( 14.0 g, 81 moral) in 10 n>Y, of THF was 10 added
drapwise into a refluxing solution of2.S g (100 moral) of Mg turning in 15
rnL o TI-iF with 2 drops of dibromoetharie. After the addition, the
reaction mixture was refluxed far 48 houxs. 'rhe Grignard,salution was then
$dded into a solution a 40.0 g (380 moral) of trimethyl borate in Q00 mL of
THF at 0C, stirring at room temperature overnight. The reaction solution
was dihtted with 1N 15 bICI (400 mL) and ethyl acetate (~00 mL). The
arganlc layer was separated and was washed with 1N T~C1 (50 mL), water,
brine) dried with MgSD4, concentrated down) and recrystallized in ethyl
acetate and ether to give 3.15 g ( I 9.5 ttimal, 22% yield) baranic acid.
11-1~1MR (300 MHz) CDC13 ): g f .48 (s, 1 H), 5.14 (b) 2H), 6.96 (s, 2H).
a0 2, Preparatiop of 4-f ~ 5-dim oxy-~~~rl)-2-(~-trifluorame~yl_~ahenv l 1
( 1 dioxo 1 2 d~,~rdro-1 ~,6-,benaafel~ lthiaxine43-carbgxwlic acid m~ v
ester (IE) `fo dirnethylformamide (18 rnL) was added 1,1-dioxo-4-(trifluoro
methanesulfanyloxy)-~-(2-trifluoramethyl-phenyl)-1,2-dihydro..l ~,6_ 25
beazo[e~[1,2]thiazine-3-carboxylic acid methyl ester) (1,~0 g, 3.0 morel),
palladium tetralds(triphenyl pliasphine) (0.2 g, 0.17 moral), patassiuxn
carbonate (0.7 g, 6.0 moral)) a-rnethoxy-phenyl-baranie acid (0.88 g, 6.0
morel), and toluene (50 mL). The mixture was heated to I00C for 30 minutes
and was filtered through a pad of ~Glite. The filtrate and EtOAc washing
solution was w~hed ~0 three ti~'l~S With Saturated 8adiultl blCarbOrialtE
s~~utioil_ hrine_ s~nrl ririp.A near   05 April 2002 VHO 991129I8
~CTIrIS~B/I6836 -39 charcoal and anhydrous ma~esium sulfate. The suspension
was filtered and stripped to an ail' which was resuspended in ethyl acetate
and ethyl ether. Ynsoluble material from this mixture w$s filtered off, and
the filtrate was concentrated in vacua to an oil. The residue was
chramatagraphed on silica gel 3 eluted with a mixture of ethyl acetate and
hexane (25:75). The agprapriate fr$ations were concentrated in vacuo arid
crystallized from ethyl ether giving a Salad I a~~ ~, ~ O ~ a ~~rralysis
calculated far C251~~pFgN 1 ~g~ I ; C, 57.$U; H) 3.8$; N) 2.7D; 10 Fauad:
C, 57,56; H, 3.~b; N) 2.66. MS: rnle 5I9 (IvI~) 



EXAM>~LE i 4- - eth x - - - 2- 'fl I- h 1-dio 'h dr
I~,6-benzo[gl[l~lthiazine-3-carboxylic acid 15 The solution of
4-(3,5-dimethaxy-phenyl)-~-(~,trifluoromethyl-phenyl)
Z,1-dioxo-1,~-dihydro-17~6~berrzo[e~[I,2]thiazine-3-carboxylic acid methyl
ester (1.29 g, 2,5 nunol) and lithium hydroxide manahydrate (U.3 g 12.5
moral) in 30 mL, of MeO~H and 15 mL water was refluxed far 2. S hours and
evaporated to an ail. 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 ~iCl and extr$cted into ethyl ether) washed with
brine, dried over anhydrous magnesium sulfate) filtered, and evaporated to
a fagm. The residue was chramatagraphed on 50 g silica gel eluted with
chloroform, and the apprap~iate fractions were concentrated in vacuo and
evaporated Pram ethyl ether giving a 25 solid foam, 1.~ g) 66% yield. N'MR
spectra and elemental analysis were consistent With the 5t~'tiCtui~. MS;
m!e 505 (M~")   05 April 2002 W~ 99/I29r6 -40 EXAMPIrE 2A 2-(2-C ~gto-1 ha
~nylsu: f'smovl),~ benznic aald,~rethvl PcTIU~9s~r ss$6 Prepared in the
same way as illustrated in Example lA in 2$% yield. The NMIt spectra and
elemental analysis were consistent with the structure. 5 EXAMPLE 2B 2-Chl 1
- tho bon eth 1- Earn -b 'c ac' Prepared in the same way as illustrated in
Example 1 B in 84/a yield. The NMR spectra and elemental analysis were
consistent with the stricture. EXAMPLE 2C 2- tiro- 1 - dm -I 1-diox - - i d
~,d-be a 2 t 'azin  3-carb~ylic ac' meth,~l e"gter Prepared in the s$me way
as illustrated in Example I C in 77% yield. 'The NMR spectra and elemental
analysis were consistent with the structure. 15 E~tAMPLE 2T) 2 (?
Chloro~h~re vh 1 I dioxo-4-(trifluorg-methanes~~foavlo , y ~ I 2-d' vd"`to
1 ~-~ertzofel[1.21 e-~3-carbp~~.Y is acid '!~, liter Prepared in the same
way as illustrated in Exa~rnple'1D in 75!a yield. ~'he NMIt spectra a~td
elemental analysis were cor~istent with the Structure. , 20 EXAMPLE 2E 2- 1
ro- -m - a 'o . . 1 _ ioxo-1 .. '1~ dro 



1~.~-benz~je1~1.2]'~~iazine- - arho hg acid rnetltyl ester Prepared in the
same way as illustrated in Exanyple 1E in 88/ yield. The IrTMR spoctra and
elemental analysis were conaigter~t with the structure. a3 MS: m/z 48S (M+)
05 April 2002 W4 991i=916 PCT/I1S9811b$5B -41 E~CAMPLE 2 ~-
-Chloro-~,~ny11..4.(~,~; dimetha r-flhe vll-1 1-diaxQ 1 2-dil dro-17~~
benzarg~'[1.21thiaz'ne-3~carbaxy,~~c acid Prepared in the same way as
illustrated in Exarrrple 1 in 9~% yield. The 5 NMR spectra and elemental
analysis were consistent with the structure. MS: mlz 471 (M+) EXAMPLE 3A
2-(2-Brg~mo~t~henylsulfa,~ovt~-benzoic cid met yl ,ester Prepared irr the
same way as i l lustrated in Example 1 A in 81 /a yield. The 10 NMR Spectra
arid elemental analysis were consistent with the structure, EXAMPLE 3E
~,-j(2-Broma-~g~vl~-methox, carbo yl ethyl-sulfar.~oyll-benzoic arid"ythvl
ester Prepared in the same way as illustrated in Example 1B in 76% yield.
The 15 NMR spectra and elemental analysis were ca~nsistent with the
structure. EXAMPLE 3 C 2-~2-Bromo- hg~yl~4-hvdroxv-~1. ,..~i',gxa-1.2-di
~y~ra.l~d-benzo[e]~~a thiazine 3-carl~g~,ylic acid me~t~y~ eater Prepared
in the same way as illustrs~ted in Example 1 C in 58% yield. The 20 NMR
spectra and elemental analysis were consistent with the structure. EXAMPLE
3D 2-(2-F3roi~~rhenxll-1.1,-d'y, ca-4-(trifluoro-methanesulf
~~j~~xvl-1.2~ihy~l~o17L6~[e~~~l 2lthia2ine-3-carbox~~lic acid meth~r~ ester
Prepared in the samme way as ihustrated in Ex$rnple 1 D in 75!o yield. The
25 NMR spectra and elemental analysis were consistent with the structure.
05 April 2002 WO 991y916 P4"1`IrJS9S11685b ~aEXAMPLE 3E 2~2-Broma-n_
h~nyl)~4"s~.5~dime~t x~yr~,~n 11-1 1-dio~Q-1 2~- ~ vdro~l~,~. 



ber~zo[e][[1 2ithiaxine-3-catboxvl~c acid mg~hyl ester Prepared in the same
way as illustrated in Example 1 E in 88~a yield. The S NMR spsc~tra and
elemental analysis were consistent with the structure. EX,AMPL~ 3
2-l2-Bromo-~,~tyl)-4-l3 5- imethoxv-~g~r~vl)-1 1; diaxo-I .2-dih ~rc~
benzol[e]I ~s2ltliaxine-3-carlaaxvlic acid Prepared in the same way as
illustrated in Example 1 in 81a/o yield. The 10 NMR spectra and elemental
analysis were consistent with the structure. M S : mlz 471 (M+) EXAMPLE 4E
~~2-C~ hloro-phenyll-4-t7-methoxv-benzof
1.3~diaxol-5-~rlZ-I.1-dioxo-1.2-dihvdro1
~,~-benzo(e~[~lthiazine-3-carbaxvlic acid meth~~~sr 1 S 1. Preparation of
(1- broma~,~-methvlg~;~"oxv-5-methaxvbe To dimethylformamide (40D mL) was
added I-bramo-3,4-dihydroxy5-rnethaxybenzene (40 g, 182 ntmol), potassium
carbonate (75.7 g, 548 moral), and dibramamethane (95.2 g, 54$ moral),
followed by heating to reilux for 1 hour. The solvent was evaporated in
vacua, and the residue was taken up into 20 ethyl ether, f ltered, washed
with saturated potassium carbonate solution) brine, 1N citric acid
solution, and brirne. The organic phase was dried over anhydrous
trtagnesiurn sulfate and filtered through charuaal. The filtrate was
cancentratad in vaoua giving a crystalline precipitate which was filtered,
washed with hexane, and dried in vacuo to a Solid. This material was
distilled at 2 rrrm Hg, 125C, a5 giving a crystalline solid, 21.7 g, 52'/o
yield, NMR spectra and elemental analysis were consistent with the
structure. 2. Preparation of ,~4-Metho~~,.I .3-benz~dioxal-6-vl boroni,~ g,
'~d1 Ta tetrahydrafuran (40 mx.) was added nxagnesium tunungs (2.33 g, 95.8
moral), I-bromo-3,4,methylenediaxy-5-methaxybenzerie (21.7 g, 30 93.9
mtnal) and a catalytic arrrount of iodine. ~'allowlng vigorous reaction,
the   05 April 2002 WO 9911916 pC'fIUS9SI1d856 -43 metal was cottsurned,
and the solution was added to a salutian of trlrnethyl'barate (38 mL, Q34
mmc~l) in tetrahydrofurarr (100 mL) at -78C aver 45 minutes. The mixture
was stirred at -'I'8C for an additional 2 hours, them at a5C overnight. Ta
the mixture was added 1N ~Cl (2~0 mL) followed by stirring at z5C for 3
days. The solvent was removed in vacuo, and the suspension was extracted
with ethyl ether. The et3aer phase was washed with brine, and the product
was extracted irrta 0.5N NaOH. The Na~H solution was washed with ethyl
ether and acidified to pH 1 with 2N H,CI. The acidified aqueous phase was
extracted with ethyl ether) washed with brine, dried aver anhydrous
magnesium sulfate, filtered, and 10 evaporated to a brown solid, 7.43 g,
40% yield. The material was~af sufficient purity to be used in subsequent
preparations. 3. Exam 1 A~ was prepared in the same way as illustrated in
Example lE in 85% yield. The NMR spectra and elemental analysis were
consistent with the structure, 15 EXAMIaIwI; 4 



2-(2-~,~~oro- henvl?-0~-l7-methoxy-benaof 1.31dioxol-~ yl)-l
.l-dioxo,l.2-dihvdro 1~,6-b~e~oTe;f 2lthiszine~3~carboxvlicacid Prepared in
the same way as illustrated in Example 1 ixt fi7/a yield. The NMR spectra
anal elemental analysis were consistent with the structure. 20 EXAMPLE 5A
2-(2-$enzvl-pyenvlsu,~lfamoxl)~nzoic acid rnethv~"~ Prepared in the same
way as illustrated in Example lA iri 43% yield. The NMR spectra and
e,Iemental analysis were consistent with the structure, EXAMPLE 5$ 25
~-Henxvl~phenv~,l;xvcarb~y~thyl~ulf~pmoyll-benzoic arid methyl Prepared in
tale same way as illustrated in Example 1 ~ in 67/o yield. The NMR spectra
arld elemental analysis were consistent with the structure.   05 April 2002
W4 9911916 PG'f'IldS~11A1,5~,.~r_ ~AMF'LE 5C 2 2- ~ 1 h -1 1- ' o-l - ' r -
d- xo 1 2 t ' ine - boxvli~~_scid methvl~est_er Prepared in the same way as
illustrated in Example 1 C in 87% yield. The 5 NMR spectra and elemental
analysis were cot~,gistent with the structure. , F.,XAMPLE SD i:5,2-B
e~rl~flhen3rl)-1. I -did -f trifluom-m esulfonrrloxy~~ l .2-di
y~ro~~~._.benzo[~~1-2~ ~Zine-3y rbc~xvlo't,~t,acid me ester Prepared in the
same way as illustrated in Example 1 D in 85% yield. The 10 1~MR spectra
and eletnerrtal analysis were car~sistent with tlae structure. E3~AMPLE 5E
a- a 1- 1 -4- eth x - 0 1 ' 01-5. ..1. i ~  1 2-d' droI7~f-
,enao~[e_]j~,]thiazine-3..earboxvl.~'c~cid m ester Prepared irr the same
way as illustrated in Example 1 E in 50I yield. The 15 NMR spectra and
elemental analysis were consistent vvith the structure. EXAMPLE 5 2- -B 1-
-4- x - 3 dio .. - I - -diox - -dih d 1 ?~~~6er~,zaf a]'~ 1,~ thiazin "
~,~~arbox, lie cid Prepared in the same way s$ illustrated in Example 1 in
54% yield. The 20 NMR, spectra and elemental an$lysis were consistent with
the structure. Analysis calculated for C3 pH~~N 1 O'S 1 (FI2I7) 1.75 v C,
6D.55; H) 4.32; N, 2.35; Found: C, 60.96; H) 4.37; N, ~.~9. EXAMPLE 6A ~5
~~,.~~vl~~erivlsulfamovl)-b~azoio ac~~m~th'r~l.~t~r Prepared in the same
way as illustrated in Example lA in 50% yield. The 



NMR Spectra $nd elemental analysis were consistent with the structure.   05
April 2002 w~ 9911~9~1b ~PG"flIJS9$n6g56 -4S E~RMPLE 6B 2,(~~, -'
vl-nhenvl)-methaxvcarbanvlme,~vl; sulfarnawll-benaoia acid methyl ester
Prepd i:x the same w$y as illustrated in Example I$ in $8% yield. The 5 NMR
speotra and elemental analysis were consistent with the structure. EXAMPLE
GC 2_(2.6-Dime~thvl-pherryl l-4..hvdraxv-1.1-dioxp-1.2-dihvdro-1
~,~-benzo~i f 1~.~1 thiaaine-3-carboxylic acid methyl ester , Prepared in
the same way as illustrated 1t1 Exe~mple 1 C-in 87% yield. The 10 NMR
spectra and elemental analysis were canslsterrt with the stricture. EXAMPLE
G~ . ' .. -~fluo ~ . .,~h5r_dro-1 ?~d-bec~o Ij el r
1.2lthiazine-3-carba~~rlic acid methyl ester Prepared in the saris way as
illustrated in Facample 1 L~ in 94% yield. The 15 NMR spectra end elemental
analysis were consistent with the structure. E~C~IMPLE 6E 2-12,b-~irnethv~;
pheny~~l~~7-~ethoxy-benzo~l.3~ldiaxol-~-~ 1-1.1-dioxo-_dihydro-1
~,6-benzafelf 1.2lthiazine-3-carboxvlf~~ic~ rr~ethvl ester Prepared in the
earns way as illustrated in Example lE in 58/a yield. The 20 NMR spectra
and elemental analysis were consistent with the structure. EXAMPLE 6
2-l2.6-I~imethy)-,P enyy ;~.,(;~; n~,ethaxy-benxo f
1.3]'dioxol-5-i)..1.1-~dioxa-,~ 1.2-dihydro-1 ~,6-benzo [e]~I[
1.2]~thiazine-3-carboxylic_ said monosodium salt To dioxane (15 mL) was
added 2-(2,5-dimethyl phenyl)-4-(7,mathaxy 2S
benzo[1,3]dioxal-5-yl)-1,1-dioxo-1,2-dihydro-l~.d-ber~o[e][1,2]thiazinne
3-carboxylic acid methyl ester, (0.99 g, 2.01 mmol) and a solution of
lithium hydroxide manohydrate (U.42 g, 10 tnmol) in 15 tnL water. The
mixture was heated at 90C for 18 hours, filtered, and evaporated to a
solid. The residue was   05 April 2002 WO 99/tx9lfi YCTIU$98115856 _ ~d~
dissolved in water and ethyl ether and the aqueous layer deaented. The
aqueous layer was acidified to pH 1 with concentrated 13C1 and exu~acted
into ethyl ether, washed with brine, dried over anhydrous magnesium
sulfate, filtered, and evaporated to a white solid,1.05 ~. To methanol (20
mL) was added thi$ solid 5 (0.b3 g, 1.32 mmol), followed by .985N NaOH (
1.34 ml., 0.b$3 ramal). The mixture was evaporated to s glassy solid,
redissolved in 30 mL water) acrd filtered at 45 Vie. The filtrate was
lyophilized to a white solid, O.GS g. NM12 spectra was 



consistent with the struoture. Elemental analysis was consistent for the
structwe as a hydrate, holding an additional l,75 mal of water. 10 Analysis
calculated for C25H2pN 107S 1Na(H20) 1.75 C, 55.10; I~) 4.32; N, 2.53; S,
5.91; N$, 4.09; H20, 5.68. %Faund: C, 56.33; H, 4.44; N) 2.62; S, 6.02: Na)
4.31; HaI~, S.91. EXAMPLE 7E 7- o ioxol- . 1-1.1-di -2- -tri o rne ~ hen 1$
1.2~',t~;~dro-1 ~,d-benzoL 1 ~ 1.~]!t~gzine-3-car ; ~~,vlic acid i~nethvl
ester Prepared in the same way as illustrated in Example 1 E in 75% yield.
The NMIt spectra and elemental analysis were consistent with the structure.
EXAM>~LE 7 7-Met  enzo 'oxol-5- l 1~i  - 2~trifl  en 1 20 1.2-di~ydro-1
~,6-henzof elf 1.2]~,~Zine-3-carboxylic acid Frcpared in the same way as
illustrated except using diaxane as solvent in Example lE in 66% yield. The
NMI~ spectra and elemental analysis were consistent with the structure. The
acid (d.493 g, 0.953 moral} was dissolved in 10 mL of lVieClH and was
treated with 0.985N NaOH (0.967 m~,, 0.953 mmol). 25 The mixture was
evaporated to a glassy salad, redlssolved in 50 mL water and filtered at AS
~. 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.~5 ma1 of w$ter.   05 April
2002 W~ ~~?I1~91~ -47 Analysis calculated far C24I~15N 1 ~yS llVa(H~0) 1,
9S= ~GTNS98/1!~$56 %Theary: C, 49.52; Vii, 3.p5; fit, 2.30; S. 5.54; Na,
3.93; H20, 5.30; F, 10.23. /aFound: C, 50.3I; H, 3.25; N', Z.44; S. 5.60;
Na, 4.01; H20, S.SO; F, 9.94. p'ollowing illustrate the preparation in
Scheme 3. 5 ,. EXAMPLE 8M 2..[Hydroxw-(7,-
thoxv-benzoj1.31diaxol-5-,v,~,~~methvl]~,'~t-~,o-to~,ylbenzanes~ lfonamide
Ta tetrahydrofuran (200 mL) was added N..a-tolyl-ben~enesulfonamide (4.95
g, 20 moral), After eaoling to -72C, a solution of n-butyllithium ( 1.6 M)
10 25 mL in hexane) was added! and the mixture was stirred for 3 hours at
-72C. , A solutiatt of 3-methaxy~4,5-methylenedioxybenzaldehyde (3.60 g, 20
moral) in tetrahydrafuran ('lU mL) was added, and the mixture was stirred
arrd warmed to 0C over 1.5 hours. The mixture was poured into 200-mL
saturated ammonium chloride solution, and the organic phase was decanted.
The solvent was 15 evaporated in vacuo and the residue was suspended in
ethyl ether, washed with saturated sodium bicarbonate and brine solutions.
The solution was dried over anhydrous magnesium sulfate, filtered, and
ev$pc~rated to give a syrup which was chtomatographed on 500 g silica gel
eluted with a mixture of ethyl acetate and hexane (35:65). The appropriate
fractions were concentrated in vacua and 20 crystallized giving a solid,
4.15 $, 48.6% yield, mp 155-158C. NMR spectra and 



elemental analysis were consistent with the structure. EXAMP~.E 8N
(j2-I[~Ydroxv..(7-methaxv-benzaf1.31dioxo,- -yl),-me Y~~-',~enaenesulfo y
~~yl,~~inol-a ~~",iic acid m 1. 25 Sixty percent sodium hydride suapensiorl
in ail (0.422 g, 10.55 mxnol) was washed with tetrahydrofurara and was
added to tetrahydrofuran ( 17S mL). To this was added
2-jhydroxy-(7-methoxy-benzo[1,3)dioxol-5
yl)-methyl]-'N.o-talylberrzenesulfonamide (4.1 g, 9.59 mmol). After
stirring for 30 minutes) methyl branaoacetate (1.p9 mL, 11.5 moral) was
added followed by stirring at reflex for   05 April 2002 W4 9911Z916
gC,`rYtJ'S9Sf16$56 -48 t 8 hours. The mixture was evaporated to an ail in
vacuo, srrd the residue was resuspended in ethyl ether, washed with IN
citric and brute. The solution was dried over anhydrous magnesium sulfate,
faltered, and evaporated to a solid. The material was chromatagraphed an
300 g silica 8e1 eluted with a mixture of ethyl 5 acetate and hexane
(35:~5). The appropriate fractlarss were concentrated in vacua from ethyl
ether giving a solid, 4.29 g, 89.5% yield. NMR $pectr$ and elemental
analysis were consistent with the structure. E~.AMPLE 84 2- - a h - enz di
-car ! - ene n 1 -o-tt~! I- ' a  10 g,~~~~c acid me~t~yl ester Ta acetone
(223 mL) was added ( f 2[hydraxy-(7-meth~xy
benzo[1,~)diaxol-5-yl)-methyl]-be~enesulfanyl)-a-talyl-amino)-scetlc acid
methyl ester (4.17 g, 8.35 mtnal), and $N Jones reagent (4 mL). The mixture
was stirred 15 minutes giving a suspended solid. lsaprapanol (20 miL) was
added 15 , followed by stirring far 15 minutes. The mixture was filtered,
saturated sodium bicarbonate solt~tiari was added) and the solvent was
removed in vacua giving tr paste. The Baste was resuspended is ethyl
acetate and water, filtered, and washed with saturated sQdiu~m bicarbonate,
brine and dried aver anhydrous magnesium sulfate. The solution was filtered
and evaporated to e, solid which was crystallized 20 from ethyl acetate and
ethyl ether giving a white solid, 2.4I g, 59% yield, mp 1 S9-170C. NMR
spectra and elemental analysi$ were consistent witJn the struatvre.
EXA~IPi,E 8E - 7- ax - 3 di -5- 1 . - io . -o-tol -dih -1 ~,$ 25 ~zof,e][~
lthiazir,~e-3-carbo lie acid methyl ester' To a dry 100-rr~L flask was
added
{[2-(7~methaxy-ber~o[1,3]dioxale5-carbonyl)-benzenesulfonyl]-o-tolyl-amino}
-acetic acid methyl ester (2.0 g, 4.2 uunoi), dry 4 arystrom tnoleaular
sieves (8 8), and Ti(Tf~)2C1~ (0.56 g, 0.48 moral). The flask was Gaoled to
-60C sad dichloromethane (4S mL) was 30 added. A solution of triethylamine
( 1.3 5 g, 9.73 mnzol) in diGhlommenthan   05 Apri12002 wo ~n~an
pc~rn~~~sns~~~ . -49_ ( 1$ mL) was added. The mixture was warmed to 5C over
2 hours, followed by reirigeratian at 0C far 18 hours. The mixture was
poured in to 50-ml,, ammonium phosphate buffer solution (pH 7), stirred 20
minutes, and filtered. The organic phase was washed with brine) dried aver
anhydrous magnesiuxn sulfate, filtered) 



5 and evaporated in vacua to an oil. The oil was chrornatographed an 150 g
silica gel eluted with a mixture of ethyl acetate and hexane (40:b0). 'rhe
appropriate fractian.g were evaporated in vacuo, and the residue wag
evaporated to a foam, 1.02 ~, 5~%. NMR spectra and elemental analysis were
consistent with the stmcture. 10 EXAMPIrE 8 4- ethox - 3 di x - - 1 1
'oxo-2 -t -1.2-d' -l~,b_ b~B el~ne3-car ,l~~~i 'c a id T'a diaxane ( 1 ~
mL) was added 4-(7-methoxy-ber~xo[ 1,3]diaxal-5-yl)
1,1-dioxa-2-o-tolyl-1,2-dihydra-17b-berizo(e](1,2]thiazine-3-Carboxylic
acid 15 methyl estex (0.92 g, 1.49 mrnol) and a solution of lithium
hydroxide nnonahydrate (0.374 g) $.9 moral) in b mi. water. The mixture was
heated at 80C for 1.S boors, filtered, and evaporated to a salad. The
residue was dissolved in water and ethyl ether and the aqueous layer
decanted. The aqueous layer was acidified to pH 1 with concentrated HCI and
extracted into ethyl ether, washed with brine, dried 20 aver anl~ydraus
magn$sium sulfate) filtered, and evaporated to s solid, 0.70 g. The
material was chrorn~atographed on 15 g silica gel eluted with ohloraform.
'fhe appropriate fractions were combined arid evaporated in vacua from
ethyl ether giving a solid, 0.272 g. NMIt spectra was consistent with the
stzucture. Elemental analysis was consistent for the structure ~s a
hydrate) holding an additional 2S 0.25 moles of water. Analysis calculated
for C24H1~N10~S1(H2a)Q.25 %'1'laeory: C, dl.l l; H, 4.33; N) 2.$4; S, 6.74;
HxO, 0a43. %FOUtId: C, G1.33; H, 4.18; N, ~.9$; S, 6.$2; H2Cl, 0.9b.   05
April 2002 wo ggna~XS pcTn3~9~11sg~~ -50 EXAMP~,E 9E -Br - he~ -4- - a x -
a 3 xol-5.. ~ -1 -di -1 _~- ih d 17~~-~[~~,1.2)~laxine-3-carboxvl,~' acid
methv ester This example was prepared according to Scheme la. S 1.
Pt~epargtian of 1- mo-~a - met ylengd~Y nS~etha , e~~ To dimathylform~ide
(400 mL) was added i-bmmo-3,4-dihydrox~r 5-methoxybenzene (40 g, 182
nunal), potassium carbonate (75.7 g, 548 mniol), and dibmmamethaite (95.a
$, 548 mmol)) followed by heating to refluyc far 1 hour. The solvent was
evaporated in v~uo, and the residua was taken up into 14 ethyl ether,
filtered, washed with saturated potassium carbonate solution, brine, 1N
citric acid solutiarr, and brine. The organic phase was dried over
sahydrous magnesium sulfste and filtered through charcoal. The filtrate was
concentrated in vacuo giving a crystalline precipitate which was filtered)
washed with hexane, and dried in vacuo to a solid. This material was
distilled at 2 mnx Hg, 125C, 15 giving a crystalline solid, 21.7 g, 52%
yield. NMI~ spectr$ and elemental analysis were consistent with the
structure. 2) To tetrahydrofuran (30 mL) was added
1-broma-3,4-methylenedioxy5-methaxybenzene ( 1.25 g, 5.41 mmol). After
cooling to -72C, a solution of n-butyllithium (1.6 M in hexane, 3.54 mL)
was added. After stirring for 20 45 minutes, a solution of zinc bromide (
1.27 g) 3.69 xnmol) in tetrahydrofuran (20 ml'..) was added) and the
mixture was stirred at -72C for 45 minutes, followed by warming to -25'i.
To this mixture was added
a-(2bromo-phenyl)-1,1-diaxo4-(iriluaro-methanesuIfanyloxy~-1,2-dihydrc~17~6
~benzo[e][l,2lthiazine-3 



carboxylic acid methyl ester and (1.4$ g, 2.8~ nurrol)) palladium
tet~rakis(triphe~yl 25 phosphine) ( 1.30 g, 1.05 moral). The mixture was
heated to reflux for 1 hour and was evaporated in vacuo to a paste. The
mixture was resuspended in ethyl acetate, washed with 1N citric acid
solutiors, 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 $oaid was ~n
chrarnatographed an 50 g silica gel eluted with a mixture of ethyl acetate
and   05 April 2002 wf! 99J12916 gCTJU~981'1685G _51. hexane (20:$0). ~'he
appropriate fractions were concentrated in vacuo and crystallised fromci
ethyl ether. '~,'hese solids were combined with those recovered from the
initial crystallization and were in vacua giving a solid, Q.83 6 g, 28/
yield. NMR spectra arid elemental analysis were consistent with the
struaivre. F~AMPLE ~ ~~,2~romo-p yl?-4- ,7- oxv.,~ za ~
l.3Jdioxol-5-vl',L~,~~ioxo.l ,2-dihvdro~~ berrzo[e]~'[~,~~]a 'axine ~~
ox~ic acid ntonesodi~ It Ta dioxat~e (20 mL) was added
2-(2-bramo-phenyl-(7-methoxy. benzo[
1,3]diaxol-5-yl)-l,1-diaxa~l,2-dihydro-1 ~,~-benzo[e][ 1,2]thiaxine 10
3-carboxylic acid methyl ester, (0.?5 g, 1,38 mmol) and a solution of
lithium hydroxide monohydrate (D.28 g, 6.74 mutol) in 8 mL water. The
mixture was heated at $0C for 2 horns and evaporated to an oil. The residue
w$s dissolved in water, washed with ethyl ether, and the aqueous layer
decanted. 'fhe aqueous Isyer was acidifsed w pH 1 with 6N HC1 and extracted
into ethyl ekher, washed with 15 brine) dried aver anhydrous rnagnesiwn
sulfate, filtered, and evaporated to a yellow solid. To methanol (4 mL) was
added the solid (0.652 g, followed by 0.985N NsaH (1.7.i mI,). 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.b5 g. N1V1R
spectra was consistent with the 20 structure. Elemental analysis was
cansistettt for the struc~h~re as a hydrate, holding an additional l .25
mol of water. Analysis calculated far Ca3H151~1Q~S1$rZ(H~0]1,~5~ %Theory:
C) 47.78; H, 3.D3; N, 2.40; S, 5.23; Na) 4.12; HAG) 3.8l; Hr; 13.23.
%Found: C, 48.05; H) 3.07; N, 2.4.4; $) 5.58; Na, 4.0D; H2~, 3.9a; $r,
13.90. 25 FXAMpI"E 10E 4-f7-Ethvlben~o[1.3]~I~o1 xol-5-yll-~,~~_
3oxo-2-f~.,~rj, uoramethvl-g~errvl) -dihyd -17~~'bettzofe]I[1~,. ]~,
aaiae-3-ca~boxylic acid" y! ester This example was prepared according to
Scheme la. a. P'reparatian of 5-,ammo-23-dihvdroxvbenzaldehvde   05 April
2002 w4 99na9x6 ~'CTItJS9~116$56 To dichlorornethane (400 mL) was added
5-broma-2-hydroxy-3-methoxy benzaldehyde (prepared per5'v~het,yCom~unic
ions,1991;~1(8,9):1091-5; 94.d ~, 409.4 ramol). "fo this was added with
cooling to 1 UC a solution of boron 



tribrpmide ( a 53.9 g, 614 mmol) in dichloramethane (400 mL) over 20
minutes, 5 followed by warrnittg to 25C o~rerrught. The mixtum was patired
iota 2 I. of ice acrd extracted with chloroform. The chloroform solution
was washed with brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated in vacua and hexane was added
giving a crystalline precipitate which was filtered, Washed with hexane,
and dried In vaeuo to a soled, 80.0 g, 90% yield. 10 ~1MR spectra and
elemental analysis were consistent with the structure. b. Preparation of
5-~~,o-be f ! . ],~~o~ole-4-carbal~~hvde Dimethylfotmamide, 750 mL, was
purged with dry nitrogen gas and 5-bmmo-2,3-dihydroxy-benxaldehyde (83 g,
3$2~mmol) was added. Ta the solution was added potassium carL~anate (158 g,
1.14 rnol) followed by 15 diiodamethane (~06 g, 1.14 mol). The mixture was
warmed to 85C for 2.5 hatlrS, and evaporated in vacuo to an oil. The
mixture was partitioned between ethyl acetate and water and frltered
through oelite. The phases were separated, and the organic phase was washed
with brine) dried aver aahydraus magnesium sulfate) filtered, and
evaporated to a small volume causing a solid to precipitate. The solid was
filtered, washed with Sa:50 hexanelethyI acetate) and set aside. Three made
crops of solid were subsequently isolated in this manner from the filtrate.
The solids were combined and dried in vacuo giving a beige solid, 69.45 g,
79.4/a yield. NMR spectra and elemental analysis were consistent with the
structure, c. Preparation of ~~romo-~gn~o(1 ldioxol-~,vll-e_~o_1 25 Ta 150
nnL tetrahydrofuran, was added 6-bmrr~o-benxo[1,3]dioxole4-carbaldehyde (15
g, 65.i mmol). To the solution was added a solution of methyl magnesium
bromide ( 1.0 M) is di-n butyl ether (72 mL) f ~llawed by exotherm and
solid formation. The mixture was stirred at 25C for ~.5 hours and
evaporated in vacua to a solid, The mixture was suspended in ethyl acetste
washed with 1N 30 citric acid, brine, and dried over anhydrous magnesium
sulfat. The ranxture was ~lterad arid evaporated to an ail. The oil was
induced to orystaltize from ethyl   05 April 2002 WO 9~11~91~
PC~TI~I~~$~~~' -53 acetate and hexane giving a white solid which was
filtered aid dried ire vacuo giving a solid, 10.4$ g) b5.4% yield. NMR
spectra and alemerrtat analysis were consistent with the structure. d.
Preparation of 1-l6-b~ma-4-ethyl-b~nzo~~l.3o]~ioxole S To s 250-raL flask
was added I-(b-bromo-benzo[1,3~diqxol-4-yl)-ethanol (9.3 g, 37.9 mmc~l) was
added. The solid was cooled to -50C and trifiuaroacetic acid (44 xnl,.) 5b8
mmol) was added. Followed addition of triethylsilane (60.5 mL, 3?9 mmol).
The mixture was stirred $t reflex for 5 hours, and evaporated in vacuo to
an oil. The oil was distilled twice, collecting the fraetian boiling
between 80C 10 and 110C at 1.5 mx~x lrlg. The oiI was chramatographed on
100 g silica gel, eluted with 5:95 ethyl acetatelhexaae. ~vaparatiot~ of
the appropriate fractions gave a clear oil, b.56 g, 75.b% yield. hIIVIR
spectra and elerr~ental analysis were consistent with the structure. e.
Alternate Preparation of 1-td-brama-4-ethyl-,~,~r~of 1.31dioxole 15
Preparation of 5-burp-2.3-di ydroxvethv~~e A 2 L flask was charged with
tetrahydrofuran (600 nt,L) and one normal aqueous sadiurn hydroxide (260
rnL~. To this solution was added 5-brama-3ethyIsalicylaldehyde (58 g) 0.Q5
mil, prepared by the procedure described by S.A. Weerawarna et al., d. Het.
Chem., 1991;28:1400). With good stirring, 20 hydrogen peroxide (4D0 mL
of3o/a solution, 0.35 mol) was slowly added. Ai~er 30 minutes, tlc (silica
plate elated with hexane:ethyl acetate, ?:3) showed na more starting
material. The reaction mixture was brought to a pH of ~-5.0 by addition of
acetic acid. The tetrahydrofurarr was removed under vacuum, then the
aqueous mixture was extracted twice with 300 mL portions of methyl t-butyl
ether. The 25 ether solution was dried aver magnesium sulf$te) filtered,
and concen~ted to a dark ail (54.$ g). This material was not further
purified, but used di~reatly in the next reaction. Preparation of
1-lb-~L,~,oma-~-e~hvlh 6enzo~[~1.3)d~,~~_e A, 2 L, 3 neck round bottom
flask was equipped with an overhead stirrer, 30 heating m$ntle, condenser,
and nitrogen inlet. The flask was flushed with nitrogen and charged with
acetonitrile (700 mL), fahowed by 5-broma-2,3   



05 April 2002 W~J 9911291 PCT/US98I1d$S6 -54 dihydraxyethylbenzene (54.5 g,
assumed to be 0.25 mol)) then anhydrQUS cesium carbonate ( 1 ~ 1 g, 0.3'f
mot) and bromachloromethane (57 g, 0.44 mol). The mixture was stirred and
heated to reflux (~74~). At that paint, sodium iodide (S g, 0.03 mol) was
added, and the mixture was boiled for 90 minutes. The 5 mixture was then,
cooled and altered with suction. Tire ~ltor cakre was rinsed with
acet~onitrile, then thG solvent was removed under vacuum. The residue was
treated with water (700 raL), and the nnixhtre was extracted twice with 444
mL portions of hexane. The hexane was removed under vacuum, tlxen the
residue (~36 g) was distilled under high vacuum. The distillate, collected
at a head temperature of I O 84C {0.8 nun I3g) weighed 24 g (0.10 mol, 41 %
far the two steps). The product thug obtained has NMR characteristics
consistent with the title compound and is greatex than 95% pure by gas
chromatography. f. Preparation of I~E To tetrahydmfuran (30 mIa) was added
(6-bromo-4-ethyl 15 benxa[1,3]dioxole) (1.24 g, 5.41 moral). After coolitt$
to -7$C, a solution of n-butyllithium (1.6 M in hexane, 3.54 mL) was added.
Ai~er stirring far 45 minutes, a solution of anhydrous ziac brarnide (1.27
g, 5.69 mmol) in tetrahydrofuratl (20 mL) wss added, aad the mixture was
stiaed at -72C for 45 minutes, followed by warming to 25 C. ro this mixture
was added 1,1..diaxo 20
4-{trifluoro-methanesulfonyloxy)-2-{2-trifluorornethyl-phenyl)-1,a-dihydro
1?~d-benza[e][l,2Jthiaaine-3-carboxylic acid methyl ester (1.49 g, 2.$0
rnmal),,and pahadium tetrakis(tciphenyl phasphine) ( t .30 g, 1.05 moral).
The mixture was heated to 70C far 2.5 hours and was evaporated ip vacuo to
as ail. The mixture was resuspended in ethyl acetate, washed with 1hT
citric acid salutioa, brine, 25 filtered, and dried over aahydraus
magnesium sulfate. The suspension was filtered and stripped to an ail which
wag partsally crystallized from etlxyl ether giving a solid. The filtrate
was concentrated ir: vacuo and was chroraatagcaphed on 50 g silica gel
eluted with a mixture of ethyl acetate aad hexane (30:70). The appropriate
fractions were concentrated in vacuo and crystallized fratn ethyl ether. 30
These solids were combined with those recovered from the initial
crystatlizatian   05 April 2002 Wf! 99Ji2916 ~55. PCTlU8981t6856 and were
dried in v$cuo giving a solid, 0.836 g, 53% yield. NMR spectra and
elemental analysis were consistent with the structure. IrXAMF'1'.,E 10
,4-(7-E ;JI-benao[1.31dioxal-5-v~-1 (1-di ca-2-f,~,-tri orom yl~ph~re, yl)
5 1.2-dihY~ra-1 ~,d'bl[e]'~ 1 7thi, ~~n~~e~3-~o is ~~d, sa salt To diaxane
(15 mL) waa added
4-(7-ethyl-benxo[1,3]dia~col-5-yI)1,1-diaxa-2-(2-trifluaromethyl-phenyl)-1,
2~dihydra-17~~ber~a[e~[1,2]thiazine 3-carboxylic acid methyl ester, (~.'7
g, '1.32 msttol) and a solution of lithium hydroxide monahydrate (0.2S g,
6.58 ramal) 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 ethyl 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 aver anhydrous magnesium sulfate) altered,
and evaporated to a yellow foam, 0.51 g. To methanol (4 mL) was ndded the
solid 15 ~ (0.465 g), followed by 0.98SN NaOH (0.91 mL). The mixture was
evaporated to a glassy solid, redissolved in 30 mL worst, and filtered at
45 u. The filtrate was lyophilized to a white solid, 0.448 g, 70/a yield.
NMR spectra was consistent with the struatru^e. Elemental aneiysls twos
consistent far the structure as a hydr$te, haldi~tg $n additional 1.5 males
of water. ;' 20 Ariaiysis calculated for ~23H18N10dSFfIda(~I20)l.g) M~1VT
Sfi5.4G: C, SI.S2; H, 3,41; N, 2.35; 5, 6.i3; F, 9.79; Na, 4.06; H2(~,
4.53. Found: C, 53.00; H) 3.55; N, 2.47; $, 5.66; F,14.5; Na, 4.05; I20,
4.77) 



The free acid 10 (32.1 g, 62 moral) was dissolved in lOp mL ofMeUI~. To
this was added 62 mL of IN ROH. After stirring at raoxn temperature far 1
hour, 25 most of the MeCIH was removed by rotators evaporator. EtQH was
then added (250 mL), and the solution was stirred for a while at ~64C. Then
30 mL of isopropyl alcohol (IPA) wss added, and the mixture was cooled to
room temperature far 2 hours. The precipitate was collected by filtration
and was washed with some portions of cold IPA. The product was dried in
vacuum at 45C 30 overnight.   05 April 2002 wo 9~~ix9~a Analysis calculated
for CZSH 17F3N 1 ~6~ 1 ~ 1 (H2~)D.l 5 C, 53.79; H, 3.12; N, 2.51. li ou~a:
c, s3.7s; H, a.sa; irr, ~.~1. EXAM~'LE 11 E PCTIL1S9$116856 5 4- nx di -5-
-1 1 'oxo- - - ' 0 1- eat 1 - 2- ' m_ 6.. ~enxo(g~~,1.21thi
'ne-3-egrho~ylic act mel;~y prepared in the same way as illustrated inn
Ex~nple lE in 95/o yield. The NMR $pectr$ and elemental analysis were
consistent with the structure. EXAMPLE 11 10 4 `Eer~o ~~ .3ldioxol-5-vl-1.
Z-dioxin-2-f2-trifluorome ~hvl-pj~~twll-1.,~-dihvdry 1 ~.~ l~~~pxare]
lthiazine-3-carboxlrlic ,acid Prepared in the same way as illustrated in
Exempla lE in 98% yield. The NMR, spectra and elemental analysis were
consistrent with the structure. M~ mlz 489 (M~} 15 The following procedures
are illustrated in Scheme 2. ~,E 12A ~:-o-Tolyls ~ama,1-nzoic id m 1 ester
A solution of 22.2A g (85.3 moral) of 90% methyl-2-(chlorasulfonyl~
benzoate in CH2ClZ was treated with 7.6 mL (93.8 moral, 1.1 eq) of
pyridine, 2Q 10.0I ml. (93.8 mrnai, 1.1 e~ of amine, and 3.47 g (Z8.4
moral, 0.3~ eq} of DMAP. 'T'he reaction rraixtnre was then stirred
averni~ht at room temperature under Nz. T'he solvent was concentrated to
ane-third volume, diluted with ethyl acetate, waslyed with 1 N HCI, brine,
dried over MgS04~ and evaporated. Crystallization from Hex/EtOAc afforded
the product as 19.50 g of orange cubes, Z5 75% yield. Analysis calculated
far C I $H15N 1 C14 C, 59.p0; H, 4.95; hI, 4.59. Found: C, 59.0Z; H, 4.69;
IV, 4.35.   



05 April 2002 wo ~~na~l~ F~A,MPLE 1ZH 2-f G- et v~; benao
(~,,3ldiq~xal-5-,~rj~-1.1-dio~co-1 -dihvdro-1 ~,S~qgxo~dli of i ol-3`one
p~r~s9snas~s A solution of 1 G.15 g (33.U mmol) of I2,A, 4.2$ mL (53.0
mrr~ol, 1.0 ec~ of 5 pyridizte, artd 2. I 5 g ( 17.6 mntol, 0.3 3 eq) of
bMAI~ in I 50 mL of xyle>:es was hosted to reflex overnight, cooled to room
te~rsperature, treated with I~T ICI, acrd allowed to stir for 2 hours. The
ppt solid was collected, washed with 1~T HC1, water, and xylenes, then air
dried overnight under high house vacuum to give the product as 8.2U g of
white solid, 57% yield. 1 U MS(Cl7 mle: 273 (M+) EXAMPLE I21 - 2- 6- l~b 3
d' -5- 1 0 1 ro i ' id t bu- t~l ester KN(TMS)~, 95%,16.b g (78.8 mmol, 3
eq), was dissolved in 173 mL of 15 dry THE arid cooled to -78~. This was
treated with 10.6 mL (78.8 moral) 3 ec~ of t-butylacetate and the re$ctiQn
mixture stirred far 30 minutes at -78C. To this w~ added 7.18 g (2b.3
nvnol) of 1~H, in portions over 4Q minutes, the reaction mixture stirred
far 4 horm; at -78C, then quenched with saturated aqueous NF~q,GI and
allowed to come slowly to room temperature overni~t. The mixture was . 20
treated with 1 N HCI, stirred for 1 hour, then extracted with EtOAc. ~'he
organic portion was washed with water, brine, dried over MgSC~q,, and
evaporated. 'fhe oil was purified an a silica gel column eluted with CHCI~
to give the product as ate orange oiI which solidified upon star~d~g, 704/o
yield. MS(Cl) mle: 334 (M+-t-Hu) ~5 EXAMPLE I2J rorn . - ~- - h 1- h lsul o
I - I - c~- a ' io acid  but er A salutiaa of 5.47 g (14.0 mmol) of ICI in
84 mL o:f CC14 was frosted with 2.S4 g (14.U mmol,1.U eq) of NH5 and Q.1 g
(U.04 nnmol) of benzoyl 30 peroxide srrd the re$ction mixture heated to
reflex for 5 hours, cooled to room   05 April 2002 WO 9~/~~916 -Sg.
temperature, passed through a plug of silica gel, washed with CCI~, and
evaporated. The crude product was obtained as an orange oil after attempts
to purify it by column chromatography, 64% crude yield. The NMR is
consistent with the structure. S EXAMPLE 12K - 6- 1-b 1 3 1-5- -4- -1 - i
a- -dih - d ,b~~z~Qfe a 1.2l~~exine- - bax;~,~ acid tent-bufi~l,~ter 



A solution of 4.24 g (9.06 mmol) of the enuie bromirrated product in MF was
treated with 3.13 ~ (a2.6 trrntol, 2 eq) of IC~CC13 and stirred avemight at
room 1 p temperature. The solution was diluted with IN HCI, the ppt'd solid
collected, washed with water, and dried. The solid was dissolved in ether,
dried over M~S04) filtered, and evaporated. The impure foam was dried
overnight under high vacuum, they tre$tcd with HcxIEtOAc 2:1 to afford the
product as a white solid, 26lo yield. 15 MS(CI) mle: 387 (M+) EXAMPLE 12L
4.B~z~[ 1 "io o~ 1 5-y~Gfr-met v"~;benao [,~~,'i~,dioxol-5 v~,~' 1 ( 1-'~
dioxo, 1 2. -~iihvdro-116-benzof~ [,1.2~~,'azine- -carbaxv~lbr~,cid
tart-bu~yl ester The tritlate was prepared according to procedures
described is 20 Example iD. Then) a solution of 1.14 g (4.39 moral) of the
crude tri#late in toiuenelbMF (10 tnIJ3 mL) was treated with 0.55 g (3.Z9
trunal, 1.5 eq) of boranic acid) 0.45 g (3.29 morel, 1,5 eq) of IC~C03, and
0.2S $ (0.2 moral, 0.1 eq) of Pd(FPh3~~ and the reaction mixture heated to
reflux for 2 hours, Cooled to mom temperature, diluted with ethyl acetate,
extracted with saturated aqueous 25 NaHC03, and the or~aaic portion washed
with brine, dried over MgS04, cad evaporated. The dark oil was purified on
a silica gel column eluted with HexlEtOAc 2:1, then on a silica gel column
eluted with CHC13. Drying afforded the product as 0.62 g of white foam; 57%
yield. MS(APCI) rnle: 492 (M'~   05 April 2002 w~ 991Ia916 PC~'/KJS~BliG856
. . .S9 EXAMPLE 12 4- 0 1 ' ~ I-5, a h . 1-5- -1 I- . 1L2-dihvd~~.~l7Ld~o
a]Lh 21_ ~hiaz,~,ne-3~.r,~rbo~Y is acid A solution of 0.49 g (0.1 mmol) of
the above mentioned Example 12L is 5 CH~C12 was treated with 1 crr~, of
trifluaroacetic acid a~sd the reaction mixture , stirred overnight at ream
temperature. The volume was concentrated, diluted with ether, washed with
water (33~, brine, dried over MgSC~q~) and evaporated. The foam was dried
under high vacuum) dissolved in ether, and extracted with 1_N NaCHlH2~. The
aqueous portions were acidified with iN I3C1, extract with ether, i 10
washed with brine, dried over MgSCl4, and evaporated. The foam was taken up
ire CFiCl3, evapor$ted, and dried under high vacuurrt at 72 C. This process
afforded the product as a light yeliow farm. MS(ES) mJe: 435 (M+) EXAMPL$
13A 15 2-(2~Ethvl-nhenylsulfamovl)- ~o~c acid methyl es Prepared in the
same way as illustrated in Example 1A is 49% yield. Analysis calculated for
C 16H I 7~ I a4S 1 %C Q0.17; %H 5.37; %N 4.39. Found: %C 60.12; %H i.27; %N
4.32. 20 MS(~S) rnle: 319 (M+) EXAMPLE 13B 2-Eth 1-m car lme - - erixo'
Prepared irr the same way as illustzated in Example 1>3 is 58% yield. 25
Analysis calculated for C 1 gF~21 N 1 ~~S 1: %C, 5$.30; %H, 5,41; %N) 3.5$.
Found: %C, 58.27; fo~I, 5.19; %N, 3.51. 



r ., 4 MS(ES) nnle: 391 (M'~   05 April 2002 Wo99~11a9t6 pc.T~US981a6~36
-60- , E3~AMpLE 13 C 2- -Eth a -4- -1 -di o-1 - ih 1 6- a . .n _ 3--~c
~Lbox, li aci~~nethv ester Prepared in the same way as illustrated in
Example 1 C in $1 % yield. The 5 NMR spectra and elemental analysis were
consistent with the stivature. YV1S(ES) mJe: 359 (M'~'~ F-KAiI~IP~.~ 13I) -
2-E 1 - - ' ..4- '~luo eth esul to -1 2- dr - ~,d ~,~zo'[a~[~; 2lthi
'ne-3-~ar~ vlic cid m 1 estg-,r 10 Prepared in the same way as illustrated
in Example 1 D in 98% yield. The , NMR spectra is consistent with the
struct~e. EXAMPLE 13E -Benzo [~ ldi~ o~ 1-5-vl-,~-f
2y1-vll-1.1-dioxo-1.,~~ihv~ro-1 ~~ benzarclfi.2~thiazine-,3_-carboxyiic,id
met yl ester 15 Prepared in the same way as iIluaaated in Example 1 E iri
81 1o yield. Analysis GaIcuIated for C25H21N146S1 %C, d4.78; %H, 4.57; %h1,
3.02. Found: /C) 64.6; ~YH, 4.44; /aN, Z.87. EXAMPLE 13 20 4- o di = - - -
2-a 1- err 1 -1 -di x -1 -d' dro- 6 bbl [ 1 ~~iazine3-carboxv to acl~ .
Prapa~red is the same way as illustrated in Example 1 in d5% yield.
Aa~alysia calculated for 24H1 gNlQ6S 1: %C, 64.13; %H) 4.2b; %N, 3.12. 25
Found: %C, 63.45; liH, 4.02; %N, 3.02. MS(ES) tt~le: 404 (M~' -CO01~   05
April 2002 WO 99J129I6 EX,AMPL>:14A ~-~Pvl-~henvls~~aY)~ benzoic acid
~nethv P~'1'JUS98116$5b 



Prepared is the same way as illustrated in Example lA in 71% yield. MS(Cl)
mle: 333 (M'f`~ 5 AMI?LE 1413 2-Pro - hen I a orb a ..su o 1 - is ' et e.
stet Prepared in the same way as illustrated in Example 1$ in 91 % yield.
Analysis calculated for C ] gH~ 1 N I adS 1: 10 /aC, 58.30; %kI, 5,4l; /N,
3.58. Found: %C) 58.27; /H, 5.17; %N, 3.51. MS(AFtrI) mJe: 406 (M++I)
EXAMPLE 14C 2- 2-P - he h .. I-dio - -dih a-Z~,6-be a 1 2 ine 15 3~ oxvlic
,~~ meth, leer Prepared in the $ame way as illustrgted in Example 1 C in
74% yield, The NMR spectra and elemental analysis were cansistGnt with the
structure. MS(APCI) n5le: 374 (M+tl) EXAMPLE 14E ZO  a .3 di - - I 2. . 0
1-  -di o-1 - 'h dro. 6.. ben2o e111.2,;,~~i azine-3~carboxy~~~_acid
meth~rl ester The~triflate was prepared is the same way e~ illustrated in
Example 1 D and the caupling reaction was run ire the same way as
illustrated iz~ Example 1 E with crude 14TH in 'T2% overall yield. The NMR
spectra amd elemental analysis were 2~ cat~sistent with the structure.   05
April 2002 WO 991x~9i6 1~'C'I`I~J8981i~85~ ~.62 E3~AMPLE I4 4- 3 is ~ - -
-2- I- he I - ' x - ' d -1 ~ l~nzo[e_1J~1,2,~~ iazin -3-c baby is id
prepared in the sacrae way as illustrated in Example 1 in 96% yield. 5
A~nalysa<s calculated far Ca~H~1N106S1: %C, 64.78; /aH, 4.57; /oN, 3.02.
Found: r~oC, 64.51; %H, 4.8I; .~ol~T, 2.$9. EXAMPLE 1 SA ~:-I~~mRx~whe
`~~sulfamovllb~aic amid npethy~, ester 10 Prepared in the same way as
illustrated is Example IA in 76% yield. MS(Cl) rnle: 333 (1Vt+) 



EXAMP1,.E 15$ - 2-Y o - hen me c n a if I - oic 'd 1 1 15 Prepared inn the
same way as illustrated in Example 1$ in 77% yield. MS(APCI) tt~le: 406
(M'~+1 ) E~AMp'LE 15C ,2-~f -
sap~Evl-~henvI)-~-hvdro~xv~."I-di~,~:o-1.2-dih dry-1 ~,b- (,
benxo~~e~~j~._2]t~~~,azine- -~arb~,xvii~~Ci~~;hv~~ester , 20 Prepared in
the same way as illustrated is Example I C in d5% yield. The NMR apet~a and
elemental analysis were consistent with the Structure. MS(APCI) mile: 3 73
(M'~ Z;XAMp'LE 15E H d' -5- .. - .' 0 1- -1 1 ' xo- -dih m-1 6 25 h~te~L~Id
lthi ne-3-~arb~ lic ~;~d me hvl ester The triflate was prepared in the same
way as illustrated in Exatr~ple 1 D and the coupling reaction was xurr in
the game way as illustrated in Example 1 E in 63% overall yield.   05 April
2002 W4 99/x2918 PCT/Ll~9~ly 8'83'6" -63MS(~4.FCI) rnle: 477 (M+) EKAMPLE
15 4~B r~ di 1- - . -i . h 1 -di -1 - ' ro- 6 ' ~~~~2] '~~n' n-3~car6oxv~ic
acid , 5 Prepared is the sart~e way as illustrated in $xample 1 in ~9%
yield. Analysis calculated for C~SH~ 1N 1 (~G~ 1 /aC, 64.7$; %H, 4.57; %N,
3.02. Found: %G, 64.73; /aH, 4.76; %N, 2.79. i EXAMPLB 16A 10
_$utvl-p~envls l~v~)-benat~ic aci methvl,~es-t~ . Prepared in the same way
as illustrated in Example lA in 44% yield. 1';~e NMR spectra and elemental
analysis were carrsistent with the structure. EXAMPLE 16B
2-[~2-Butvl-phenvll-,Irrethoxycarbanvlrnet vl-sulft~noyl~-benzoic ac~,~rnet
yi 15 ear Prepared in the same way as illustrated in Example 18. The crude
product was carried to the next stop without purification. MS(ES) mle: 419
(M~'-1) EXAMPLE I6C 20 -B - he -4-h i - i d - 6- o a ' e 3-cat'boxy~r acid
methyl ester Prepared in tho same way as illustrated in Example 1C is S5%
overall yield. Analysis calculated for C~pH21N105S1 



25 %C, 62.40; %H, S.46; %N, 3.62. Found: loC, 61.?$; %H, 5.57; %N, 3.48. ,
MS(ES) mle: 386 (Mi'-1)   05 April 2002 WfJ.~91x291b FCTNS98116B5~ ..64
EXAMPLE a 6D 2- -g ~ -1 i -4- u~ su1 ri x - 'h ro- s b~zofeif 1.21th~ is
'ne-3-ea_r~boxvl~`~,et her prepared in the sane way as illustrated in
Example 1D in $$% yield. The 5 NMR spectra is consistent with the
structure. E3~AMPLE 16E 4- o . . I- . a I- h I - ~d' o- -d' d -1 6
benzo'[e~I.2~thiazine-3-carboxylic cid mpthv~"~ er tirepared in the same
way as illustrated in Example IE in 59% yield. 10 Analysis calculated ~'or
C2yH~~Nlt~dSl: %C) 65.9Z; laI~i, 5.I5; %N', 2.8~.. Found: loC, 63.84; %H,
5.32; %N, Z.70: MS(ES) mle:~91 (lVi~') EXAMPLE 16 15 4-$ 0 1 io  - a I- a
-I - iox .2 d - d ] enzo~lf~ iaai -3-~r8rb~o y~i~ d Prepared in the same
way as illustrated in Exampte 1 is 2b% yield. MS(CI) m/e: 4S9 (M~' -OH) The
following procedures are illustrated in Scheme a. ZO EXAMPLE 17A Z~-$
omo-phenvlsulfamovl~.benzoic acid methyl ester Prepared in the same ~uvay
as illustrated in Example 12A in 79% yield. MS(C1) mle: 369 (M~') F3tAMPLE
17H 25 - 2, 1 - ' xo, 2- ' d -1~,6- a d o ol- ne Prepared iu. the same way
as illustrated is Exa~apIe 12H irr 56to yield. MS(CI) tt~/e; 33$ (M+)   05
April 2002 



wo ~~m~ts pCTrtJS9sii ~8~ -d5 EXAMPLE 17I 3- - 2-B m - h 1 n -o - io ' ac'
rt- ter Prepd in the ss~me way as illustrated in Example 12I in
quantitative yield and was carded to the next step without purification. 5
EJAMPLE 17J - ro -3- 2- m c su o - h 1 _ - xo" . .c bu est Prepared u~the
same way as illustrated inn Exgmple 12J in quantitative yield and was
carried to the next step without ptu~ification. 1 b EXAMPLE I 7K ., 2_ a-
.h .. i -1.2- dro- ~,d- nzo a . t ' ine 3-_c~,rboxv is aci l pert-b tvl a
~r Prepared in the same way as illustrated in Exaatple 12K in 68% yield.
M~(Cl) mfe: 451 (M~') 15 F~AMPLE 17L 4-~ f~~ .3,]ioxo~-S-vl~~Z-br~mo-~
eayli- t .1-diox -~~hydro-1 ~s b~nzo(e]jl.2~yiazi -3-~car,.~oxx~,p,~aoid
tart-b~ty~ sate; The triflate was prepared according to proeed~ures
described in Example Ib, The coupling reaction was carried out in the same
way as illustrated 2a in Example 12L in 57/a yield. MS(AP~I) mle: 556 (M+)
EXAMPLE 17 ~G-Henzof 1.3,]Idioxol-S-v~,-~-~~romo-phenv~~l-~I .1.~oxo-I
.2-di Ydto~ 1 ~b benzo[~~ 1[~lthiazihe-3.carbo~yh'c ac~,d 25 Prepared in
the same way as illustrated in Example 12 as a yellow fo~n.. Analysis
calculated fvr C22HI4Br1NI~6S1: JC, 32.$1; %I-I, 2.82; %N, 2.80. Foemd: %C,
52.69; %H) 2.6$; %hI, 2.55.   05 April 2002 wo a~nz~l~ -66 p,,XAIviP'LE
1$~A ~~-Chlpro..t~hen~Lsa~'11 6~.8~~`erd methyl ester i~cTrr~s~s~iss~u
prepared in tl~e same way as illustrated in Example 1~A in 9~~/a yield. 



MS(Cl) mle: 325 (M+) 5 E3~,Ah~LE 1$H 2- 2- ro. en -1 `o -1 - ih -1 $- tea
so ' o - - a Prepat~ed in the earns way as illustrated in Example 321 in
52% yield. MS(Cl) mle: 294 (M'~'~ EXAMPLE 18I 10 3- - 2- 1 r - n 1 1 nvl
-ox - ro ' 'c ac' tart- 1 a r Prepared in the same way as illustrated in
Example l~I in quantitative yield and was carried to the next step without
puri~eation. MS(CI) mle: 354 (1V1+-t-Bu) EXAMPLE 1$x -1~ d~ - - ~- 1 ~ 1 -
- ~' ~- ~dnl~r `d to a stcr Prepared in the same way $s illustrated in
Example 12J in quantitative Vii) yield and was carried to the next step
without ptulfieation. MS(CI) mle; 3S2 (M+ t-Bu-Br) EXAMPLE 1$IC ~- o en 1 -
-h d x - 1- ' x -d' d d-be a i ' e 3-carbo~~, Iic a ids-~~tyl ~~,ter
prepared in the $ame way as illustrated iri Example 1 aK in 57% yield.
1HS(CI) m/e: 407 (M~') zs i:,x~,MPLE i $z, a 1 'ox ~. . 1- - -c to - he 1 -
1-d' o. ' - ~,6 ~ynzofelf 1. ~thia~'n~-3-carbax~ic, cid tent- utyl ester
05 April 2002 WO 99ha9i6 PGT/LaS9811d856 - w The trlflate was prepared
accardirrg to procedures described it Exannple 117. The coupling reaction
was carried out in the same way as illustrated in Exartrlsle 12L h168%
yield. MS(APGY) rn/e: s la (M~') 5 EXAMPLE 18 4_-j~~zo~ 1 3 dial-~-yl-2- -c
~ rn-~en,~~l~-1.1-diaxa ;,1~,2~v ~nxo[~, ( 1.2~ it~'~-3~,arboxyh- 'c did
Prepared in the same vvay as illustrated in F,.xample I2 in 71 % yield.
MS(ES) mle: 456 (M'~) ~ a Ex~rHPLE 19A 



~- Z-Fluaro-gY~envis If~~yI~-bpic acid methyl ester Prepared in the same
way as illustrated in Ex$mple lA in 8~fa yield. MS(CI) mle: 309 (M+)
EXAMPLE 19B 15 2- -Fluor - en - eth c 1 th 1- f$mo -be ac' 1 ester Prepared
in the same way as illustrated in Example 1B in 93% yield. MS(APCI) m/e:
38~ (M+) I:~XA1V1PLE 19~ ~0 2- -Flua - a -4- a -I.1- ' 2-di o-1~,6-be a thi
'ae 3-c~~tboxv~ic acid ~ethvl ester Prepared itt the same way as
illustrated in Example 1C in 33/a yield. MS(AFCI) m/e: 350 (M'f')   05
Aprii 2002 WO 9911916 PG"CNIS"~8J1 ds56 -68 EXAMpLE 1 ~D Z- - 1 1 'ox -4 '
oro- a lfo to . .d' .. ~-b o 1 'n . - 1' c' me t Prepared irr the sarr~e
way as illustrated In Lxample 1 D in S~% yield. The S NIvIR spectra is
consistent with the structure. EXAMPLE 19E 4- nz .3 ' x -5- -2- -fl u- en
-1 i - 2- 'h ~ 6 b~~~elj1 2it~`-pn ,.3-~~b~ylic cid methY~, e- stet
Prepared in tyre same way as illustrated in Example 1E its 91 % yield. 1 U
MS(CI) mle: 45~ (M+) E~CAMPLE I ~ 4-Be io 1. . ..~_ .#Iu h t - -di o- 2- '
. G.. benzo(~~lrl.2lthiazixte-3-~vlic ~~id Frepated in the same v~ray as
illustrated in Example 1 is 23% yield. 15 MS(Cn mle: 439 (IvI'~ EXA11~'LE
20A ~~~$e~,IoxLI~henLlt~~Y~-~nic ac m~, yI ester Prepared in the same way
as illustrated in Example IA 1n 95!o yield. The NMR spectra end elemental
analysis wexe consistent with the structure. 20 F~XA,MPLE 20B 2- - 1 - he 1
- c n eth , i id me I er Prepared in the same way as illesstrated irr
Example IH in $9% yleId. 'The NMR spectra and elemental analysis were
consistent with thg struc~ttue. 



2S EXAMPLE 20C 2 j2-Bg~r~vloxv-pjv~.-4~- yd~r
Lcy-I.l-dioxo~l.2-dihvdro~l~,d; b~~zzo(e],t1.2~~~ria~' -~ 3-carbo,~"~~acid
methyl,~s, ter   05 April 2002 - W~ 99n~9tG I~CTIU~98Jib85G -69 Prapared in
the same way as illustrated in Exatnple 1C ire $9% yield. The IrTMR
spectra, and elemental analysis were consistent with the structure. E~AMPL$
20D 2(2-Henzvlox,~~xl)-_ 1.1-dioxo
~-(trifluoro-m~etri$nesulfonyLaxy)-1.2-dihy~lfi~5 , 1 ~.~-lbenaof elf I
.2~thiazi~e-3-carboxvlir~ cid me ~ Prepared in the same way as illustrated
in Example 1 D in 97% yield. The NMR spectra and elemental analysis were
consistent with the structure. E7~AMPL~E 20E ~-$enzo[
I~.?~'dioxol-5-va~Z-f~-hydroxv-~he~Yl~ 1.1-dio,~o-1.2-dihvdro_10
1X,~-benzo[ei_f.I.2lthiazine-~_oarboxvlic ~ 'd methY,~,est~r ~'ha coupling
reaction was carried out with 2~1~ arid the corresponding baronic acid in
the same way as illustrated in Example 1 E in 80% yield. The product was
dissolved in DMF and was treated with 20% PdIC under 50 atrn pressure for 2
days to obtain 20E in 20% yield and r~covezy ofthe rest as the I S starling
material. The NMR spectra attd elemental analysis were consistent with the
Structure. Ex~MpI,E ao 4-Benzof
1,3)dig~gl-Swl-2-(2-hvdr~Ph~~y~,',~-1_.1-dioxo-1.~-dih,YdroI7~d-ofelfl.2~ht
iazin~-_~-carbox,~tl'c~cid 20 Prepared in the same way as illustrated in
Example 1 in 99% yield. The hIMR spectra at~d elemental analysis were
consistent with the structure, MS; mlz 491 (M+) E3~AMFLE 21A .
2-f2.3.Dichloro-~~ulfamov~';~-benaoic acid ~ethyl ester 25 .Prepared in the
s~urne way as illustrated in Example lA in 80% yield. The NMIt spectra is
consistent with the structure.   05 April 2002 WI~ 9~/1Z91~ PCTIIJ$~8~16856
-70 E~AMPLE 21 E -_ f(2 2 3-D~c 10 o~~-phenyl)-me oxKcarbonvlrrrethvl-s-
ulfamovll-benzoic a,~ . ter Prepared in the same way as illustrated in
Example iB in 5a/a yield. The 5 NMR, spectra is Consistent with the
structure. E~LE a 1 c 2.(,~ ~;~lichioro-2-~, r~ l~hycjro~y- i I -dioxo~;
,~,~ihydro-I ~benzori~(1.2~~thiaaine-~~-c box is a d methyl ester 



Prepared in the same way as illustrated in Example 1 ~ in 59% yield. The 10
NMIt spectra is consistent with the structure. EXAMPLE 2117
~~,.3-Dichlaro-nh~nvl l-1 1-di,pro-4-(trifluo~,o-methanesulfonvlc~x~ v)-1
~- 'hvdrp l~,d-benzo[e~~thf iaz' ,e..3-"~boxvlfa ,rid methy~~ter Prepared
ita tlye same way as illustrated in Example 1 D in 100% yield. The 15 NMR
spectra is consistent with the structure. EXAMPLE 21 E ~Benzaf
1.31dioxol-5-x~-2-!2 3-dichloro ~ahenvtl-1 1 ~dioxo-1 2-dihy benzole3 f
1.21t_hiazin r-3-~evlic acid methyl g~ Prepared in the same way as
illustrated in Example 1 >r in 65/a yield. Tl~e 24 NMIt spectra is
consistent with the structure. EXAMPLE ~ I ~- enzo'[~~ dioxal-5 y~~"3-d~_
ichloro-henvll-I 1-d~oxo--~.l 2-dihv iien~o~el_, t",~]~thiazine-3;
~$_rboxvlic,3~i Prepared in the same way as illustrated in Example 1 ire
140% yield. 25 MS: mlz 4$9 (IVl+)   05 April 2002 . - WO 9911e16
P~"f'I1Y9481t$$'~a~' .~Z F,xAM>~LE aa~a ~-(2.4-bichlcr -ohen r~lsu
f~raov,~,l- enzoic a ' ethyl ester Prepared in the same vv~ay as
illustrated in Examgle IA in 55% yield. ,Analysis calculated far C 1 AH1 I
CI~N 1 Uq,S 1: 5 %C, 4d.A~8; ~oH) 3.48; %N, ~.$9. , Found: %C, 46.65; loH)
2.85; ~"N, 3.87. EXAMPLE 2,2B ~- 2 - 1 ra- h me c eth 1- -b acid methyl
ester 10 Prepared in the same way as illustrated is Example 1 E in 51 %
yield. MS(APCI) mle: 431 (M+) E~AMPL~ aaC ~-(a.4-~3ichlara-phenvll.~4-hv~
droxv.'~1-dioxa-~,2-dihvdro-17~dbcnao ,e]'~C 1~21t1ti
ine..3-osrbaxvli~~"~cid methyl ester 15 Prepared in the same way as
illustrated im Example 1 C in 75% yield. Aaalys;s calculated for C 1 dHl l
12N 1 ~5~ 3 %C, 48.0a; %H, 2.77; %N, i.50. Found: %C, 47.92; %H, Z.52;
%1V~, ,3.43. EXAMPLE 221 20 4.. ' hlor -1 . ' v- ' ro- et a ulf n -1.2-d` d
17~~- anaofe]'(Z,~1 iazzine-3-oatboxy~,~e acid rnethyl ester Prepared in
the same way as illustrated in Example i h in 83% yield. The NMR spectra is
consistent with the s~cture. EXAMPLE ~.2E 2~ A. 0 1 ' 0l-5- - - i - he
1-diox - - ih dr d benzotel__~t.2lthiazine;3~;carboxylic acid m,~hv ester
prepared its the same way as lilustrated in Example lE in 68% yield. 



05 April 2002 wQ 991139 6 PC"fYIlS9$1168~G' =?2 Analysis calculated far C2g
H 1512N x ~~S 1: %~, 54.99; a/aH, f.9d; ~/ol~I, 2.79. Faund: /aC, sa~.9~;
%x, 3.za iaN, z.so. Ms(cn m<e: ~oz cM~ 5 ALE x2 q.- 1 'axo - . .2- .~e .. 1
-1 1. 'axo- -dih a-I~.d benzafeltl'. ]h ia~ine-3-carboxylic acid prepared
in the game way as fllustrated in Example 1 in 89% yield. Analysis
calculated for CZZH 13012N 1 f)gS 1: 10 %C, 53.89; %H, 2.67; %N, ~.$6.
Faurid: %C, s~.ZS; a/ol~, 2.95; %N, 2.d8. MS: ml~ 489 (M+) EXAMPLE 23A ~;
,L2-Ch ~~ethoxv- eavls~~,~l.1 -~c acid ;methyl ~8ter 1 s Prepared is the
same way as illustrated in Exa~apla 1 A in 53/a yield. IViS(~I) m/e; 355
(M~ EXAh~IFI~E 23H 2 t(2.0 faro-4.m,~ e~oxv ,flhenv )-~netho, ~carbprmlme
1-sulf ~ oyll.~enzoic acid e~thvt ester 20 Prepared in the same way as
illustx~ted in Example 1B in 96% yield. MS(Cx) mle: 428 (M'~') Er,$ 2~C 2-
o - c .. h -4- .. io 2~ i dro-1 ~g~o(eIt 1.2)~~axir~e..r~-,gar~~~ic aci
~me~Y ester 25 Prepared in the same way as illustrated in Exarrrple i C in
93/o yield. lvi~(CI) mle: 395 (M+)   05 April 2002 WO 99J12916
'~4"~f/1J~9$lld'8's~'~ -73. EXAMI~LE 231 -Chlor . ~ ax - ' -4- -nte on 1 2
' ..1 ~.~- a tY~i ' e- . 1'c ' meth Prepared in tire sarrre w$g a~s
illustrated in Bxample 1 T~ in 99% yield. The 5 1~1MR spectra is Consistent
with the strveture. 



EXAMF1.$ 23E 4-of 1.3]dioxal-5-yl-2-!~ chloro-4-me~oxv-~, >eny~;~~l
.1-dioxq~ 1.2-dihvdro~I"~,d-ber~ojell1.21~,zine-3rc~i~t~ae acid me yl ester
Prepared in the same way as illustrated in Example lE irl 949o yield. iU
M8(CI) mle: 499 (M+) EXAMPLE a3 nzo diox - - ..2- 2- h a - hen I - -diox
-1.2-d' dr ),2,~-benza~e~j,l.2,~thfa~zirre~3-carb~,,~~ic acid Prepared in
the same way as. illustrated in Example 1 in 97% yield. 15 MS(CI): mlz 486
(M+) E7iAMPLE 24A, 2-l3;~~laro-2-methwI-~he~~sulfamoxll.b~ is
'act~thvL~este~r Prepared in the same w$y as illustrated in Example lA in
6b% yield. Analysis calculated for C 1$H l4Cl 1 N I ~4~ 1: 30 %C) 53.42;
%H, 4.15; %N, 4.12. Found: faC, 52.80; %H) 3.91; ~/oN, 4.07. EXAMPLE 24B 2-
3-Chl - meth 1 - ar lmeth 1- 0 1- ale c' d ~ethvl ~5 Prepared in the same
way as illustrated is Example I H ire 76% yield. Analysts calculated for C
I gId 16C11 N1 Cfi~ 1: %C, 52.49; %H, 4.41; %N, 3.40. Found: %C) $2,49; %H,
4.41; %N, 3.29.   05 April 2002 Wl'a 9911291b HCTII)S9BJi6858 -74 EXAMPLE
24C ~,-!3-Chlo,~o-z-methyl_-Rhgtrvllr4-hydrQxy-1.1-di ~co-1. -dihvdro-l~.d
b~[e~~1.21 ',~ane-3-carboxylic a ' meth~,vl ester Prepared in the same way
as illustrated in Example 1C in 86% yield. 5 Analysis calculated far C 1 ~H
14.C1aN1 Q5~ I %C, 53.13; %H, 3.7~; %N, 3.d9. Found: %C, 5.85; %H, 3.65;
%N, i.59. E3~AMFLE 24D 2-!3-Chlaro-~. ethyl- henv ,Z 1.,
l~dio,~o-4.,~rifluora-meth_~~osu fonyloxv~. 1 d 2-dih -1 ~- I 2 azin - -c
ox ii id 1 prepared in the same way as illustrated in Example 1 D in 91 %
yield. The NMR spectra is consistent with the structure, EXAM~'~.E 24E 4- a
3 ' 1- ~ - - 3 for - - et - -I 1- 1 ih 15 1 ~,~-b o
e][~~lthia~zine-3-e~~rb~~lic act met y1 ester 



I~repared in the same way as illustrated in Example lE in ~5% yield. MS(Cl)
mle: 483 (M+) EXAMPLE 24 4.. a 3 ' xal-5. - 3. for - -met - h 1 -1 ' -1 -
'h 20 i ~.~ ~enzo 1~1,2)~iazine-,3-carboxylic acid Prepared in the same way
as illustrated in Example 1 in 45/ yzeld. ' Analysis calculated for 023H
16011N 10651; %C, S$.39; %H) 4.29; %N, 2.5$. Found: !C, s9.d~; aYaH, 4.75;
%N, 2.5~. 25 MS: mla 4b9 (t~'~   05 April 2002 wo ~~na9i~ rc~rrtr~~snsss~ w
r Ex.~,~tPLE z5A ~- b-Chlorc=benzo[~,~ldiaxr,.~-~5-vlsu~ lf~mdxi~,-.benzoic
arid methvl_ester Prepared in the same way as illustrated in Example 12F in
$49o yield. MS(CI) mle: ~7p (M'~ 5 EXAMPLE ~5~i ~6~,Chloro-
~tizol~~~ioxol-5-, y11-l.Irdioxo-1,2-dihy~ ~a(dlisothia~ol-3-one Prepared
in the same way as ihustrated in Example 12H in 66% yield. 11~15(Cl) rule:
338 (M~') 10 EXAMPLE 251 3-!2. ~~Chlora-bynzoj 1.3~dioxal-~ vlsul
ovllp~henvl]3 ;gxo-err nionic acid terta er Prepared iri the same way as
illustrated in Example 12I in 57/o yield and was carried to the next step
without purification. 15 IvIS(CI) tnle: 453 (N~'~') EXAMPLE 25J -Hro - - 2-
6 oro-b o iox - - is I - 1 - g~ ionic ~ci~d tertl5~v1 ester Prepared in the
same wsy as illustrated is Example laJ in 47/a yield) 20 EXAMPLE 251C
2~~hloro- ] 'oxol. :y11-4.llydr~oxy-1.1~0,~-1.2-did, dr~~ benzo[g1!1.2]jh
ine-3-~~rbox. ~ aci pert-butyl ester prep$ted in the same way as
illustratod in ~xanrrgle IaK in $~% yield. MS(C~ mle: 451 (M+)   05 April
2002 WO 99/I$916 , p~`'1'I~'$~$Ild$~6 -76 



$XA,MPLE 25~, ~Eyprrzof
1.3]Idioxol-5-vl-2-t~.chloro~benzo(~'~~,dioxol-S-Y~1 .1-diaxa
1.2-di_Hydra-1~,8-ben^.zale'111.2]It~isif~re-3-carboxylic seid,utyl a The
triflate was prepared according to procedures described in 5 Example 1 D.
The coupling reaction ws~s carried out in the same way ss iuustrated in
Example 12L in 63! yield. MS(AF'Cx) rnle: 556 (M~) SAMPLE 25 ~-Ber~o[ 1.3]
due' ~ol-S.wl-2-~.,Chlorc~-benzo[ ~.3ldy'c~'xol-5,v,~,~ 1.1-dpi xo-, 14
1.2-di dro-I~,6-benzol~,~(1.21thiazine-3-csrbo~,~~id Prepared in the carne
way as illustrated in Example 12 in 71% yield. MS('ES) rule: 500 (1VI'E')
EXAMPLE 26A ~~,4~-Dimetltyl-nhenylsulfamoy~"~,.bet~ac~ic acid ,~ a 15
prepared in the same way as illustrated in Example lA in 80% yield.
Analysis caloulated forC1~H17~1~451~ %C, 60.17; %~, 5.37; %N, 4.39. Found:
%C, 59.91, %~, 5.32, %N, ~.~3. EXAMP~,E 26E 2~
2-[f2-d-~~~1-PhenYl~!-~~~c~~l~~hvl-sulfam~vl_i-benzoic :cid tar Prepared in
the carne way as Illustrated in Example 1 S in 85% yield. M$(C1) mle: 392
(M`~+1) EXAMPLE 26C 2~ 2-f2.6- 'm thyl ~henv~~~ -
ydroxy-1.1-diaxo-1.2-dih~ro;1, ~,b benzo[~ jl.2lthiazine-3-r~~~axvlic acid,
methyl ester Prepared in the same way as illustrated in Example xC in 56%
yield. 1V1S(Cl] mle: 36d (Ni'~')   05 April 2002 . - wo ~~na~trs
~~rrt~s~ar~e~~'4 -77 E~.AMpLE 2b13 4-$enzor~3~
'oxo~-~-y1-2-12.b-dimethvl-nheny~~-,-, I,.~I-~ ' xo-1. ,-~.' dr~o-176..
beozof~~f 1.2~tltia~ine-3-carboxylic acid m;,,, , vI ester The triflate was
prepared in the s$me way as illustrated in Example 1D, S end the coupling
reaction was carried out in the same way as illustrated in , Ex$mple 1 E
its b4% overall yield. MS(Cl) rx~le: 4b~ (M+) EXA,MF'LE 26 ` 4-Ee i x -5. '
- heu I -1 I~dioxo-1 -dih dro-l~,d 



lp benzo~ejfl.2~hiazine-3-carboxylic acid , Prepared in the same way as
illustrated in Example I in 100% yield. MS(Cl): m/z44S (M+-1) EX~4MPLE Z7A
,aJ-4~~~,1-~ vl-~ a v s is~w1)-benzoic acid methyl ester 15 Prepared in the
same way as illustrated in Example lA in 74% yield. Analysis caloulated
t~or C 1 gH I dN~04S l %C, b0.66; %Fi, 4.53; /aN, 7.86. Found: %C, 60.b3;
%H, 4.40; %N, 7.77. M5(CI) m/e: 356 (M't') 20 EXAM~1.,13 27$ ,2~-IMethoxvc,
~~ I~-,z-enroll-vl-ohenvl~suIfamovll-benxoi~-acid Prepared in the same way
as illustrated in Example 1~ in '70/a yield. MS(CI) m/e: ~b5 (M~   05 April
2002 WO 9~It~916 _7g EXAMP~.E 27C 4-Hvdroxv-I.,1"-,di4xo-2-(2-pvrrg - v -p
eny~'f-1"_ .Z-dil~yd~-~~~ benzo[e] j~]~ine-3~arby'~,~ cid 1 ester
pG~'IEJS~$Ii~B56 Prepared in the same way as illus~ted in Ex$mple 1 C in
77% yield. 5 MS(CI) mle: 4p6 (M'~ EXAMPLE 2'7~ l . l -I~iaxo-2d~-Due'
-1-yl-~Sheny~l-4-ltrifluaro-methenesulfanvtoxy~_
-d,~'hydro-1~,6-benzo[e]~~thisaine-3-cerrbc~xylic acid , ester Prepared in
tkre same way as illustrated in Example 1D is 93% yield. 'I`he 10 NMi~
spectra is consistent with the structure. EXAMPLE 27E 4-Benzof
1.3~Idiaxol-$-v1-1.1-dio~~to-2-f2-~y~ol-1-y1-flhenvl)-1.2-dihvdra-1~,~
~~enzofe'If 1.21thiazine-3-carboxy~c acid methrrl e~steri Prepared in the
same way as illustrated in Example lE in 8~% yield. 15 MS(Cl) m~/e: S00
(M*') $XAMPLE 27 4-Benzo[1.3]I~.1-5-yl-1.1-dioxo-2-f2-~yrrol-1-~;
,~-~henyl)-1.2-dihvdm-1 ~,d. benzo[,~]f,,~~1',~iaZme 3-carboxvlic sold
Prepared in the same way as illustrated in Example 1 in 60!o yield. ~U MS:
mlz 48d (M+) EXAMPLE 2$A 2-(3.4-Dimethv -is ~~1-5-ylsulfarno;~~~-benzoic
s~~;id meth 1 ester Prepared in the same way as illustrated in Example 1A
an 29!o yield. The 



NMR spectra and elemental analysis were consistent with the structure. 25
EXAMPLE 2SB 4-I~imeth = -meth n 1 t -benzoic aci mewl ,ester   05 April
2002 WO 9911Z914 .79. PCTIE1S98/16856 Prepared in the same way as
Illustrated in Exarnpde 1H irt Ab% yield. The NM12 spectra acid elemental
analysis were consistent with the structure. E~CAMPLE 28C
2-f3.4-Dixnethv~,:~~a~cszol-S.Lrlll.4-hvd xv-1 I-diexo-1 2.dihydro~; l7Ld 5
benzo'~[e] j 1~1_~a_.~-'.ne-3-carbr~~~l~ il o acid meth,1 Prepared in the
same way as illustrated in Example 1 C in 7b'/o yield. ~"he NMi~ spectra
and elemental analysis were consistent with the structure. EXAMPLE ~8D .
2.(3.4-Dimetl~I-isoxazol-5-, 1e1-1 ( 1-dioxo-4-(trifluoro-methsnes_~
I~~ylc~xvl10 ,1,,~; r~ihys3ro-l~,d-benzo(aljl~2]l~Itiazine-3-carboxylic
acid methyl",~er Prepared in tho sarae way as illustrated in Example ID in
99% yield. The NMR spectra is consistent with the gtnrcture. EXAMPLE 28E
4-Benzo![ 1.3]d4oxo -5- ~~t-~-!_ 3.4-dirneth
I~-ispol-5-y~,~l~-dioxo-1.2-dihvdro15 I~,6-benzojej[1~.
]t~',~,~i,~e-3-carboxylic acid methvl~ Prepared is the same way as
illustrated in Example 1 E in 41 % yield. The NMR spectra is consistent
with the structure. EXAMr'~ 28
4-Benzojl.3]dio~ol-5-y1-2-f3.4-dimeth5~-i~~x~zol-5-yl)-I.1-dioxo-1.2-dihxr,
~ 20 1~,~~~g~ji.2lthiszine-3-car~po~~cvlic acid , Prepared ire ttxe same
vaay as illustrated in Example 1 is 93% yield. Analysis calculated for CZ I
H I A20781 ~2~)0.81 %C, 56.4b; %H, 4.22; %N, 5.?3; %~, 6.~5. Found: a/oC,
6b.49; /vH, 4.22; %N, 5.?3; %S, 6.5S. 25 EXAMPLE 2~E 4-~enzo~ I
.3ldioxvl-5- r~l-2-i2-benzyl-nhenv j); ~ 1,-,~ip~~-1.2- ih ~'benao~e~[
1.2jtb~in~- -_carbox~c_ aci ,~~~~YI ester   05 April 2002 



WO 49na~m Pw4 rm~~$n6~s6~ -80 Prepared in floe same way as illustrated irn
Example 9E in 52/o yield. The NMR spectra and elemental ~alysis were
consistent with the structure. EXAMPLE 29 ~-~nzo'~~~.3Jd'
c~1-5-vl-~~1-~~,hew1"1~ .I-diox,_o_-1. -di y~ 5 ~'~"6; e~o~e]~[1,,1t
i~ine.3-e~ ~,~acid Prepared In the same way as illustrated in Example 1 in
7~% yield. The NMR spectra and elenxental analysis were cansister~t with
the structure. Analysis calculated f4r C2gHaIN1t54S! t~~~)2.~= C, 60.~~; H,
4.35; N, 2.3Q; I4 Found: C, 59.87; H, 4.25; N, i.42. EXAMPLE 3UE 4- ~ 3 di
- - I ' 0-2- ' m - en 1 I.2-d~',~yi3ro-I74-berg,Ofe~~~_l,i~ine-3-cerboxvlic
a ' meth Iyr_ester 5-Methoxy-1,3-ben~odioxal-b-yl-bomnic acid w$s prepared
in the same 15 way as illustrated in Example 4E in 91% yield. The coupling
reactfon was carried out in the game way as illustrated in Example 1 E in
94% yield. MS(Cl) mle: 533 (M~') LXAMpLE 30 d- -be dio - - 1 1 ' o- ' o ~ h
2o I.~ '~~, ra-~~~- ~~re~~~;L~~~:~'~~:.~c~d Prepared In the same way as
illustrated iu Example 1 in $3/a yield, MS(CI) mle: 54I (M+H~~) EXAMPLE 31
E 4- - hen I 2- ' et~ I - ' xa-I 2- dro25
l~,b-benzofeltl.2l~,iazine-3-ca~oxvlic ac~~methvl ester The coupling
reaction was carried out in the same way as illustrated in Example IE in
46% yield. The NMR spectra fs consistent with tire stntcture.   05 April
2002 WO 9'~I1Z91d ~ F'~TIrJS98/16856 -81 E~AMP~E 31 4-l3.5-r3'methJtl-n
enyy-2-(2-trifluorornethyl-phenv~,~,;.~:,~iioxo-1 2..dlh,~a
l~enzofe111.21thiazine-3-csrboxvlic acid Prepared in the same way as
illustrated i~ 8xample 1 is 9~6% yield. The 5 NIVIR spectra is cansistent
with the structure.   wo ~~nx~ta CLAIM 1. A p~roeess fnr the preparation of
a compound of lrarmula 1 ~l 



_f '~.grl~ 02 ~ .,~ ~5 ar a pharmaceutically acceptable salt thereof
wherein 5 R 1 is hydragea, alkyl, or aIkaxy, R~ is hydragetr or alkaxy; R~
is alkyl or alkoxy; 05 April 2002 P~"C~1J~48118856 - _ O R.~ and R3 may be
joixied to farm a ring ~ ~ ; ~C R~, is hydrogen ar ellcyl; 1 ~ R5 is
hydrogen, allcyl, alkaxy, halogen at the ~ ar 3, ar 4, ar 5 positions or Rg
i$ a ~,4..methylenedioxo; and R~ is C~'~, halages~, alkyl, benzyl) phenyl,
hydraxy, ar pyrrale comprising: a) allcylating a compound of formula A
C~ONte `. I 5.~~ ~.. C~ ~ r RS R6 15 A   05 April 2002 ..v r~~a`~ao   r~~r
pCTICI~~$116836 with sodium hydride in 1'~MF followed by reaction with
methyl bromoacetate to produce a compound of formula B C4~iVie N~.`~- CO~R~
. ~5 b) aambiuing compound ~ ixi THF with a solution of TiClq, in solvent
$t 5 -78C and treating with triet~rylamirre $nd quenchiwith an said to
produce a campouacl of formula C ~O COUR4 ~ S..I~I .. 02 ~ ..~ RS . Rd C c)
'treating compound C with tri~Iic anhydride in a solvent in the presence of
pyridine for from 1 to 5 hours to praduca $ compound of formula C~Tf C~Olt4
'"~ I S.rN 14 ~~ ( ~) R~ , _ I) d) coupling the cornpauad D with a boronic
acid of formula X   05 April 2002 



w0 99I1916 PC'IYUl~98I1b856 -84R2 R1 ~., R3 r' B(~~2 X itt DMF and toluene
its the presence of a palladiums catalyst and potassium carbaxyate uader
retlux to prad~tce a campouad of 5 Formula I. 2. A process according to
Claim I wherein in Step b) campotutd B is treated with TiGla (~Tf~~ and
triethylamiae. and acidic aqueous warkug. 3. A process far the preparation
of a compound of Farmul$1 ~1 ~ ~3 1 _I ~g~'~ 02 ~ ,r. R3 10 comprising: a)
treetin~ aryl t~ramide with u-butyl lithium followed by zinc bromide to
generate an aryl zinc bromide of formula Y , . ~1 ..,,, ~3 ZnBr Y   05
April 2002 85 b) by reacting the product of step a) above with Tf CO~Me O~
~ ~ ~ ~s ~s p in. THF in the presence of a palladit~rn catalyst to produce
a eampound of Formula 1 4. A process according to any one of claims 1 to 3,
wherein hhe methyl ester of Farnrrula 1 is sapon;ified with an alitaline
solution to farm the aorrespondir~g acid. 5. A pxaoeas according to claim
1, wherein the compound of Formula 1 produced is;
4-(3,5laimethaxyphenyl)-2-(2-trifluaromethylphenyl)-1,1-diaxa-1,2-dihydm-1~
,6 banzo[e][1,~]thiaz~ne-3-oarbaxylic acid;
2-(2-Chlorophenyl)-4-(9,5-dimethoxyphenyl)-1,1-dio~co-1,2-dihydro-1?~$
benzo[e][I,2]thiazine-3-carboxylic acid;
2=(2-~romophertyl)-4-(3,5-dimethoxyphenyl)-I,1-dioxa-1,2-dihyclra-1 ~,~
benxa[e][1,2)thiazine-3-carbaxylia acid;
2-(2-Chlarophenyl)-4-(7-mothoxybenzo[I,3Jdioxal-5-yl)-1,1-dioxo-1,2-dihydro
I~,$-benza[e][1,2]thiazine-3-carboxylic acid;    



05 April 2002 wo ~rnx~ys FG'~TY1J~9B116S36 - _
~-(2-Beazyl-phenyl)-4-(7-xnethoxy-beaza( I,3]dioxoZ-~-yl~
1,I-dioxa-1,2-dihydro-1~,$-bez~zo[e][t,2jthiazine-3-carboxylic acid;
2-(~,6-Dimetiiyl-p~renyl~!-(7-methoxy-benxo 1,3]diox~sl-5
yl~i,l-dioxo-1,~-dihydto-1~,~-berrao[e][1,2]ttdesine-3-carboxylic said
monosodium snit; 4(7-Methaxy-benz0[I,3]d:oxal-5-yI)~1,I-cuaxa
2-(2-trifluarornethyl-phenyl)-1,~-di~hydro-l~.'~-berrza[e][l,~]'thiazine
3-c$rboxyli~ acid; 4-Benao[I,3]dioxol-S-yl-I,1-dioxa-~-(2-triflvoromothyl
phenyl) 1~ I,2-dihydro-l746-ben2a[e][I,2]thiaxine-3-carboxylic acid;
4-Hero[ I,3]dioxol-5-yl-Z-(Z-ethyl-phenyl)-1,1-dioxa- I ,2-dil~ydro I
~,d-betaxa[e] [ 1,~]thiaxine-3-onrboxylic acid;
4-Benxa[l,3adioxol-~-yl-Z-(2-PropYl..phenyl~-I,l-diaxa
I,~-dihydro-I746-benxo[e][1,2]thiazine-3-carboxylic acid; 15
4-Beaza[1,3]dioxol-5-yl-2-(2-isapmpyi-phet~yl~-1,1-diaxa~
1,7!-dihydro-t~,~-benza[a][I,~]'thiazir~e-3..carbaxylic said; 4-Bemza[
1,3]diaxol-5-yi-2..(2-butyl-phenyl- I, l
-dioxo1,2-dihydra-176-benzo[e](i,~lthinzine-3-carbaxyliG acid;
MBcnzo[1,3]dioxol-5-yl-2-(2-fluoro-phenyt)-1,1-dioxaZa
1,2-dihydra-I~.~-berrxaje][1,Z]thiaxi~re-3-earba~xylic acid;
4-Ber~ajl,3]dioxol-S-y1-2-(2-hydraxy-phenyl)-1,I-diaxo I ,Z-dihydro-1
~,~-bet~zo[e] [ 1,~]thiazine-3-o~rbaxylic acid;
4-Benxo(1,3]dia~col.~-y1-2-(2,3-dichioro-phenyl)-i,l-dioxo
1,2-dfhydro-1~,6-benza(e]jl,2Jthiazine-3-c~boxylic acid; 35
4-Henzs~[1,3)dioxol-5-yl-~-(2,4-dichlora-phenyl)-I,I-dioxc~.
1,2-dihydro~-1~,6-benzo[e~[I,2]thiazine-3-carboxylic acid;
4~.Benzo[l,3]dioxal-5-yl2-(2-chlata-4-methoxy-phetayl~.
I,I-dioxo-1,~-dihydro-I~.$-benza[e][i,~]'tiua~ine-3-aaxboxytic acid; 4~Be;
nzo[l,3)dioxol-5-yl-2-(3-chlom-2-methyl-phenyl)-l,l..diaxa 30
1,2~dihydra1716-benza[e] jl,~jth~iazine-3-ca~~sylic acid;   05 April 2002
Wt~ 99Ji~9y 6 PcrJus~rgn 6g~~
4-$enao[I,3]diaxol-5-yl-2-(2,6-dimethyl-phenyl)- f,Z.dioxa
I,2-dihydra..l~~-benza[e][1,2]thiazine-3-carboxylic acid;
4-~enzo[l,3Jdiaxal-5-ylI,1-diaxa-~-(2fpyrrol-I-~1-phenyl) S
1,2-dihydro-lJ~~-benzo[e][l,2jthiazine-3rcarb~xyIic acid; 



4->atenza[1,3]di~xoI-5-yl-2~(3,4-dimethyl-isax~ol-5-yl)-1,1-diaxa- .
1,2-dihydta-1 ~,d-benzo[c] [ 1,2]thiazine-3-carboxylic acid;
4-(6-Methaxy-be~o[1,3]diaxal-5 yl)-1,1-diaxa Ia
2-(2-trifluaramethyl-plaenylr 1,2-dihyd~ro-17~~-beaaa[e][ 1,2]thiazine~
3-C$I37aXyItC aCld; ~lii$ r4-(3,5->aimethyl-phenyl)-2-(2
trlfluaromethyl-phenyl)-l,l-dioxa 6, 1,2-dihydro-1 ~,5-ben~a(e] [
1,2]tlvaaine-3-carboxylic said. A process fax the preparation of a compound
of formula B Ct~CIMe 1 r-- ~a2R4 ~, s.rr 02 I ~ its R$ B lg comprising a)
reacting a phenyl suifanyl chloride with I equivalent of aniline to produce
a sulfartamide of formula F H '~, I S..N '",. o~ i R5 F b) lithiating the
product of step a) above at law temperatures and duenching with C~2 to farm
a compound of fornxiula ~   05 April 2002 ~vo ~~n~~l~ ~c~cn~~~e~ri ~~~~
CO~H H ,~ '' "'2 R ' ~.~ Rs s c) treating the pmduat of step b) above with
acetic anhydride and a catalytic amount ofmethanesutfanic acid to p~raduce
a compound of formula ~I 4 N 5 ' S ' I~.~ , O~ R~ H d) treating the pradnot
of step c) above with NaOMe fohowed by methyl bratnoacetate to produce a
compound $ as abawc. T. A gmcoss acaarding to Claim 4 wherein the campQeuid
produced is ' selected from: 10
2-(~-Broma-phenyl~4-('~-methoxy-be~zo[I,3Jdiaxol-5lrl)1,1-dioxo-l,~~dihydra
-l~,d-benzo[sl[1,2]thiszine-3-aarbaxylic acid, sadiurn salt;
4-(7-Ethyl-be~tzo[
1,~]dioxol-5-yl)-1,1-dioxo-~-(2-trl~uoromethylphenyl~l,~-dihydro-i~,~-berrz
o[e][1,2]thiaxine.3-aarbaxylia acid, . 



15 potassium salt; and
4-Henzo[1,3]diaxol-5-yl-2-(2-benzyl-phenyl-1,1-diaxo1,~-dibydro..l
~,~-benza[e][1,2]thiazine-~-carboxylic acid. 8. A p~cess for the
preparation of a campouttd of Formula 1 as above which corriprises   05
April 2002 . ~ WO J9~/1Z916 CClOMe a) refluxing ~ ( `~ R5 R~ A PCTIIJS9$Jx
6$56 with one equivalent ofpyridina and DMAP to produce oyclic intermediate
of formula H 0 N S ~ RS 02 Rd . H 5 ~ b) treating the product of Step a)
above with potassiur~n hexamethyldisilylaxido followed by t-butyl acetate
in THF to produce the keta ester of formula ~ O O .x' ~ ""~"' ' 4t-Bu a ~s
x c) branoirratirrS the product from Step b) above to produce an
intermediate 0 0 '~ H ~r Ot Bu ' ~ , S o f farrixula J ~2 I , arrd R~ RS
05 April 2002 90 d) cyclising the product of step c) shave using potassium
carbarrate in DMF to produce an enal of formula ~ OH Ct~~t-Bu S~N `.. 02 I
~J R 6 R5 K 9. The process according to claim $, wherein the product
produced is:
2-(6-Methylbenzo[I,3]diaxal-5-yI)-4-hydroxy-1,I-dioxo-I,2dihydro-1~,8
benza[e][ 1,2]thiazine-~-carbaxylia acid tert-butyl ester;
2-(2-Hromophenyl).~4.hydroxy-1,1-diaxa-1,2-dihydro-1~,6-benzo[e][1,2]thiaxi
ne-3 



carboxylic acid tart-butyl ester; 2.-(2-Chlaraphenyl)-4-hydrax~
1,1-dioxo-1,2-dihydto-1~,~-benza[e][1,2]thiazine-3 carboxylic acid
tart-butyl ester; and
2-(6-~hlarabenzo[I,3]dioxol-5-yl)-4-hydroxy-1,1-diaxa-1,2-dihydro-1~6_
benza[e][1,2]thiazine-3-carboxylic acid tart-butyl ester. 10. A process for
the preparation of a cox~apaund of F ormula 1 as shown above which
comprises: a) reacting 2-methylaniline with be~zenesulfanyl cl~aride to
produce a colxxpound csf formula F H SsN 1 r Ra F, b) treating the product
of step a) shave with n-butyl lithium and then with a solution of
~-methaxy-4,5-methylenediaxybenzaldehyde to produce a compound of ' formula
M'   05 April 2002 WO 9911$9~~~ PCTNS98J1~$a~a' -91 R1"~,.,.~' ~3 OH ~. I
.N ., o~ I R~ -,- R5 M c) treating the pradnct of step b) above with sodium
i?ydride followed by methyl bromaacetate to praduca a oompound of formula N
R1 ~ R3. OH ~ CO~Me g ~ ~2 I R6 RS 5 d) axidiziag the product of step c)
above to produce the carraspondiirg R1 ~ ~3 keto ester of formula O ~''' I
r N ~,--~~~lvle ; arad oa I 6 ~ RS 0   05 April 2002 



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 corresponding ester of
Formula 1 1 f~ saponifying the ester in alkaline solution to produce the
corresponding free acid. 11, A process according to claim 10, wherein the
compautid produced is 4-(? methaxybenzo[
1,~]dioxol-5-yl)-i,1-diaxaao-tolyl-1,2-dilaydra-1~,~benzo[o][1,2]thiazine-3
-carboxylic acid methyl Ester, 12, A compound named
4-(?-ethylbenzo[1,3]dioxal-5y1)-1,1-dioxa-2,(2
trifluorarnethylphenyl)-1,2-dihydro-176-benzo[e][1,2]thiazine-3-cat'baxylic
acid methyl ester sodium salt. 13. A compound named
4-(7-ethylbenza[1,3]diaxal-5-yl)-1,1-diaxa-2-(2
trifluoromethylphenyl)-1,2-dihydra-1~,6.benzo[e][1,2]thiazine-3-carboxylic
acid methyl ester potassium salt. 14. A campauud named
5-brama-2,3-dihydoxyethylbanzene ar a compound named
1-(6-brorno-4-ethylbenza[1,3]dioxole. 15. A pharmaceutical composition
comprising a therapeutically effective amount of a compound of Formula 1 as
defined in claim i in admixture with a phat~maceutieally acceptable
caxrier. 1.5, A compound selected from:
4-(3,5-imethoxyphenyl)-2-(2-trifluorometl~ylphenyl)-1,1-diaxa-1,2-dihydra-1
~,6 benza[e][1,2]thiazirre-3carboxylic acid; 2-(2-Chloraphenyl);
4-(3,5-dirxrethoxyphenyl)-1,1-diaxo-1,2-dihydra.I7~6_
benzo[e][l,a]thiazine-3-carboxylic avid;
2-(2-Bramophenyl)-4-(3,5-dimethoxyphenyl)-1,1-dioxo-1,2-dihydra-1
~,benza[e][1,2)thiazine-~-carboxylic acid;
2-(2-Chlaraphenyl)-4-(7-methaxybenzo[ 1,3]dioxal-5-yl)-1,1-diaxaY
1,2-dihydro 1~,6-benzo[e][1,2]thiazine-3-carboxyolic acid;    05 April 2002
93 2-(2-Benxyl-phenyl)-4(7-methaxy-benzo[ I,3]dioxal-S-yI)
1,1-diaxo-1,2-dihydro-1~,~-benza[e][1,2)thiazine-3-carboxylic said;
2-(2,6-Dimethyl-phenyl)-4-(7-methoxy-benza[1,3]dioxol..5-yl)l , l -dioxa
1,2-dihydro-17~~-benzo[eJ [ 1,2Jthiazine-3-csxboxylio acid monosodium salt;
4~(7-Methoxy-ben~a[ 1,3]dio~tol-5-yl)-1,1-dioxa~
2-(2-trifluaromethyl-phe~,yl)-1,2-dihydra-17~~-benza[e][1,2]thia~ine
3-carboxylic acid; 2-(2-Bromo-phenyl )-4-( 7-m ethoxy-benzo [ 1,3 ) di ox o
1 ~ 5-yl ) 1,1-dioxo-1,2-dihydra-1 ~,~-benzo[e][1,2]thi2~zine-3-carboxylic
acid 



monosodium salt; ~-$enzo[ 1,3]diaxol-5-yl~
1,1-diaxo-2-(2-trifluaromethyl-phenyl)_
1,2-dihydro-I~,~-benzo[e][1,2]thiazine-3-carboxylic acid; 4-Benza[ 1,3
]dioxol-5-yl-2-(2-ethyl-phenyl)-1,1-dioxo-1,2-dihydro I
hd-benzo[e][1,2]thia~ine-3-carboxylic acid;
4-Benzo[1,3]dioxol..5-yl-2-(2-propyl-phenyl)-1,1-dioxo1,2-dihydro-l~,d-henz
o[e][1,2]thiaxine-3-carboxylic t~cid; 4-Benza[
1,3]diaxol-5-yl-2-(2-isopropyl-phenyl)-1,1-dioxo
1,2-dihydro-I~~-ben2o[e][I,2]thiazine-3-carboxylic acid; 4-Benzo[
1,3]diaxol-5-yl-2-(2-butyl-phenyl)-1,1-dioxo
1,2-dihydro-1?~d-benzo[e][1,2]thiazine-3-carboxylic cad; 4-$enza[
1,3]dioxal-5-yl-2-(2-fluaro-phenyl)-1, l..dioxa
I,2-dihydro-l~,d-beazo[eJ[1,2]thiazirre-3-carboxylic acid;
4-Benzo[1,3]diiaxol-5-yl-2-(2-hydroxy-phenyl)-1,1-diaxo
1,2-dihydro-176-benza[a][1,2]thiazity,e-3-carboxylic acid; 4-Benza[
1,3]dioxol-5-yl-2-(2,3-dichloro-phenyl)-1,1-diaxo
1,2-dihydro-1?~~-benzo[e][1,2]thiazirie-3-carboxylic acid; 4-Benxa[
1,3)dioxol-5-yl-2-(2,4-dichloro-phenyl)-1,1-dioxo
1,2-dihydro-17d-bezxzo[ea[1,2]thiaxine-3-carboxylic acid;   05 April 2002
94
4-l~enzo[I,3]dioxal-5-yi-2-(2-chlara~-~nethaxy-phanyl)1,1dioxa~l,2-dihydro-
I~,b-ben,za[e](I,2]thiazine-3~carboxylic acid; 4-Benzo[1,3
Jdiaxol-5-yl-2-(3-ahlaro-2-methyl-phenyl)-i,1-dioxo~
1,2-dihydrQ-l~,d-ben~o[e][1,2]thiazine-3-c~.rboxyIic said; 4-$enzo [ 1,3
]dioxal-5-yl-2-(2,6-dimethyl-phenyl)- I ) I -diaxo
1,2-dihydro-176benza[e][I,2]thiazine-3-carboxylic acid; 4-Eer~zo[
1,3]dioxal-5-y1-l,1-dioxa-2-(2pyrral-1-yI-phenyl)
1,2-dihydro-lh~-benzo[e][1,2]thiazine-3-caxbaxylic acid;
4-Benxa[1,3]diaxol-~-yl-2-(3,4-dimethyl-isoxa~al-5-yl)-l,l -dioxo
I,2-dihydro-l~.d-benzo[e][1,2]thiazine~3-carboxylic said; 4-Benzo [ 1,3 ]
dioxal-S-yl-2-(2-t~enizyl-pheny 1 )- I , I -diaxo
I,2-dihydro-I~.6-benzo[e][1,2]thiazine-3-carboxylic acid;
4-(b-Methoxy-benzv[1,3]diaxol-5-yI)- I,1-dioxo
2-(2-trifluoramethyl-phenyl)-1,2-dihydro-1 ~,d-bez~zo[e] [ l,Z]thiazane
3-carboxylic acid; and
4-(3,5-Dimethyl-phenyl)-2-(2-trifluarometlxyl-phenyl)-1, I-dioxo 



I,2-dihydro-17~~-benzo[e][I,2)thiazine-3-carboxylic acid. 17. A cvmp8und
selected from,: 2-(2-Bromo-ph8nyl)-4-(7-methoxy-benxo[ 1,3]diaxal-5-yI) 1,1
di oxa-1,2-dihydxo-17~~-benza[e] [ 1, 2)thiazine-3-carboxyli c acid ; and
4-(7-Ethyl-benzo[ 1,3]diaxal-5-yl)1,1-diaxo-2-(2-trifluoromethyl
phenyl)-1,2-dihydro-17~d-benzo[e] [ I,2]thlazine-3-carboxylic acid. 13. A
compound selected from: Z-(~-Methyl-benza[ 1, 3
]diaxol-S-yl)4-hyd~oxy-1,1-dioxo
1,2-dihydra-1~,~-bettzo[e][1,2]thiazine-3-carboxylic said;
2-(2-Broma-phenyl)-4-hydroxy- I ( 1-diaxo- I,2-dihydra-I 7~~
benza[e][I,2]thiazine-3-carboxylic acid;   05 April 2002 95
2-(2-Chloro-phenyl)-4-hydroxy-1,'1-dioxo-1,2-dihydro-17~6Ybenzo[eJ[1,2]thia
zine-3 carboxylic acid; arid 2-(6-Chlora-benxo[ 1,3]
dioxal-5-yl)-4-hydroxy-1,1-diaxo-1,2-dihydro-1 ~,~
benza[e][I,2]thiazine-3~carboxylic acid, 19. Use of a compound of claim 1
far the preparation of a rnedicameut in unit dosage fo~1 far inhibiting
elevated levels of endothelin in a host. Z0. Use of a compound of claam 1
far the preparation of a medicamen# in uxrit dosage form far treating
subarachnoid haemorrhage in a halt. ~ 1, Use of a compound of claim 1 for
the preparation of a medicament itk unit dosage form fax treating
essential, renovasculax, malignant and pulmonary hypertension in a host.
22, Use of a caznpound of claim 1 far the preparation of a medicament in
unit dasa.ge form for treating congestive heart failure i~1 a host. 23, Use
of a corrrpound of claim 1 for the preparation of a rr~edicarnent in unit
dosage form for treating cerebral ischemia or cerebral infarction in a
host. 24. 't~se of a compound of claim I for the preparation of a
medicament in unit dosage form fax 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.
2G. Use of a compound of claim 1 for the preparation of a medicament in
unit dosage form for treating cirrhosis in a 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 bast. 28. Use of a compound of claim 1 far the
preparation of a medioament in unit 



dosage farm far treating endotoxic shock in a host. 29. Use of a compound
of claim 1 for the preparation of a medicament in unit damage form far
treating arxhythmias in a, host. 30. U'se of a compound of claim 1 far the
preparation of a medicament in unit dosage farm for treating asthma in a
host. 3 Z , Use of a compound of claim 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 preparat~an of a medicament in unit dosage
farm for treatiag athexascleratic disorders in a host, 33. Usa of a
compound of claim 1 fax the preparation of a medicament in unit dosage form
far treating angina in a host.   05 April 2002 96 34. Use of a compound of
claim 1 fat the preparation of a medicament in unit dosage form for
treating cancer in a host, 35, Use of a compound of claim 1 far the
preparation of a medicament in unit dosage form for treating benign
proatatic hyperplasia in a host. 36. 'Use of a compound of claim 1 for the
preparation of a medicament in unit dosage form far treating ischemic
disoase in a host. 37. Use of a compound of claim 1 far the preparation of
a medicament in unit dosage form fox treating gastric mucasal damage in a
host. 38. TJse of a compound o claim 1 for the preparation of a medicament
in unit dosage form far treating haemaxrhagia shank in a host, 39. Use of a
compound of clainx 1 for the preparation of a medicament in uctit dosage
farm fox treating ischemic l~awel damage in a host. 40. Use of a compound
of claim 1 far the preparatiau of a modicatnent in unit dosage form far
treating diabetes izt a host, 41. Use according to any one of claims 19 to
40 wherein the Mast is a mammal, 4Z. Use according to any one of claims 19
to 40 wherein the halt is a human. 43. A compound of claim 1 when used in
unit dosage farm fbr inhii~iting elevated levels of endothelia in a host.
44. A compound of claim 1 when used in unit dosage farm for treating
su~arachnoid haemorrhage in a host. 45, A compound of claim I when used in
unit dosage farm for treating essential, renovascular, maligtmnt and
puXtnonary 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 fornn far treating cerebral
ischemia or cerebral lnfarcdon in a host. 4$. A compound of claim 1 when
used in unit dosage fonrt for treating acute and chronic renal failure in a
host. 4~. A compound of claim 1 when used in unit dosage farm for treating
cerebral vasaspasm in a host. 50. A cornpaund of claim 1 when used in unit
dosage form for treating cirrhosis 



in a host. ~ l , A compound of claim 1 when used in unit dosage farm far
treating sepdo shock in a host.   05 April 2002 97 52. A compound c~f claim
I when used in unit dosage form far treating endotoxic shock in a host. 53,
A compound of claim 1 when used in unit dosage form for treating
arxhythmias in a host, 54, A compound of claim 1 wheel used in unit dosage
farm for treating asthma in a host. 55. A compound of claim 1 when used in
unit dosage fornn for treating preeclampsia in a boat. 56. A compound of
claim 1 when used in unit dosage farm far treating atherosclerotic
disorders in a host. 57. A compound of claim I when used in unit dosage
form for treating angina in a host. 58. A compound of claim 1 when used in
unit dosage forth for treating cancer in a host. 5~. A compound of claim 1
when used in unit dosage form for treating benign prostatic hyperplasia in
a bast, 60. A compound of claim I when used in unit dQSage farm for
treating ischernic disease in a host. 61. A compound of claim 1 when used
in unlit dosage forth for treating gastric mucasal damage in a host. 62, A
compound of claim 1 when used irl unit dosage Form for treating
haemorrhagic shock in a host. 63. A compound of claim I when used in unit
dosage farmm far treatJng ischernic bowel damage in a host, 64. A compound
of claim I when used in unit dosage form fox 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 whoa used according
to any one of claims 43 to 64 wherein the host is a huma,
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