
BENZOISOINDOLE DERIVATIVES FOR THE TREATMENT OF PAIN.
This invention relates to naphthalene derivatives, to
processes for their preparation, to pharmaceutical
compositions containing them and to their use in
medicine. The compounds of the present invention are
EP4 receptor agonists. A number of review articles
describe the characterization and therapeutic
relevance of the prostanoid receptors as well as the
most commonly used selective agonists and antagonists:
Eicosanoids; From Biotechnology to Therapeutic
Applications, Folco, Samuelsson, Maclouf, and VeIo
eds, Plenum Press, New York, 1996, chap. 14, 137- 154
and Journal of Lipid Mediators and Cell Signalling,
1996, 14, 83-87 and Prostanoid Receptors, Structure,
Properties and Function, S Narumiya et al,
Physiological Reviews 1999, 79(4), 1193-126. The EP4
receptor is a 7-transmembrane receptor and its natural
ligand is the prostaglandin PGE2. PGE2 also has
affinity for the other EP receptors (types EP-i, EP2
and EP3) . The prostanoid EP receptor falls into a
group of receptors normally associated with elevation
of intracellular cyclic adenosine monophosphate (cAMP)
levels. The EP4 receptor is associated with smooth
muscle relaxation, intraocular pressure, pain (in
particular inflammatory, neuropathic and visceral
pain), inflammation, neuroprotection, lymphocyte
differentiation, bone metabolic processes, allergic
activities, promotion of sleep, renal regulation,
gastric or enteric mucus secretion and duodenal
bicarbonate secretion. The EP4 receptor plays an
important role in closure of the ductus arteriosus,
vasodepression, inflammation and bone remodeling as
reviewed by Narumiya in Prostaglandins & Other Lipid
Mediators 2002, 68-69 557-73. A number of publications
have demonstrated that PGE2 acting through the EP4
receptor subtype, and EP4 agonists alone, can regulate
inflammatory cytokines afteran inflammatory stimulus.
Takayama et al in the Journal of Biological Chemistry
2002, 277(46), 44147-54 showed PGE2 modulates
inflammation during inflammatory diseases by
suppressing macrophage derived chemokine production
via the EP4 receptor. In Bioorganic & Medicinal
Chemistry 2002, 10(7), 2103-21 10, Maruyama et al
demonstrate the selective EP receptor agonist (ONO-AE1
-437) suppresses LPS induced TNF-a in human whole
blood whilst increasing the levels of IL-10. An
article in Anesthesiology, 2002, 97,170-176 suggests
that a selective EP receptor agonist (ONO-AE1-329)
effectively inhibited mechanical and thermal
hyperalgesia and inflammatory reactions in acute and
chronic monoarthritis. Two independent articles from
Sakuma et al in Journal of Bone and Mineral Research
2000, 15(2), 218-227 and Miyaura e al in Journal of
Biological 



Chemistry 2000, 275(26), 19819-23, report impaired
osteoclast formation in cells cultured from EP4
receptor knock-out mice. Yoshida e al in Proceedings
of the National Academy of Sciences of the United
States of America 2002, 99(7), 4580- 4585, by use of
mice lacking each of the PGE2 receptor EP subtypes,
identified EP4 as the receptor that mediates bone
formation in response to PGE2 administration. They
also demonstrated a selective EP4 receptor agonist
(ONO-4819) consistently induces bone formation in wild
type mice. Additionally, Terai et al in Bone 2005,
37(4), 555-562 have shown the presence of a selective
EP4 receptor agonist (ONO- 4819) enhanced the
bone-inducing capacity of rhBMP-2, a therapeutic
cytokine that can induce bone formation. Further
research by Larsen ef al shows the effects of PGE2 on
secretion in the second part of the human duodenum is
mediated through the EP4 receptor (Acta. Physiol.
Scand. 2005, 185, 133-140). Also, it has been shown a
selective EP4 receptor agonist (ONO-AE1-329) can
protect against colitis in rats (Nitta et al in
Scandinavian Journal of Immunology 2002, 56(1 ),
66-75). Dore et al in The European Journal of
Neuroscience 2005, 22(9), 2 199-206 have shown that
PGE2 can protect neurons against amyloid beta peptide
toxicity by acting on EP2 and EP4 receptors.
Furthermore Dore has demonstrated in BrainResearch
2005, 1066(1-2), 71-77 that an EP4 receptor agonist
(ONO-AE1-329) protects against neurotoxicity in an
acute model of excitotoxicity in the brain. Woodward
et al in Journal of Lipid Mediators 1993, 6(1-3),
545-53 found intraocular pressure could be lowered
using selective prostanoid agonists. Two papers in
Investigative Ophthalmology & Visual Science have
shown the prostanoid EP4 receptor is expressed in
human lens epithelial cells (Mukhopadhyay et al 1999,
40(1), 105-12), and suggest a physiological role for
the prostanoid EP4 receptor in modulation of flow in
the trabecular framework of the eye (Hoyng et al 1999,
40(1 1), 2622-6). Compounds exhibiting EP4 receptor
binding activity and their uses have been described
in, for example, WO98/55468, WO00/18744, WO00/03980,
WO00/1 5608, WO00/16760, WO00/21532, WO01010426,
EP0855389, EP0985663, WO02/047669, WO02/50031 ,
WO02/50032, WO02/50033, WO02/064564, WO03/1 03604,
WO03/077910, WO03/086371 , WO04/037813, WO04/067524,
WO04/085430, US04/142969, WO05/021508, WO05/105733,
WO05/1 05732, WO05/080367, WO05/037812, WO05/1 16010
and WO06/1 22403. Derivatives of indoprofen such as
[4-(1-oxo-1 ,3-dihydro-2H-benzo[f]isoindol-2-
yl)phenyl]-2-propionic acid, sodium salt have been
described by Rufer et. al. in 



Eur. J. Med. Chem. - Chimica Therapeutica, 1978, 13,
193.The present invention provides compounds of
formula (I) and/or pharmaceutically acceptable
derivatives thereof, (I) wherein, R1 and R2
independently represent C-1-4 alkyl or difluoromethyl
provided that at least one of R1 and R2 represents
difluoromethyl; R3 represents H, F, Cl or Br; and X
and Y independently represent C=O or CH2 provided that
at least one of X and Y represents C=O. In one
embodiment of the invention one of R1 and R2
represents Ci - alkyl and the other represents
difluoromethyl. In one embodiment of the invention one
of R1 and R2 represents methyl and the other
represents difluoromethyl. In one embodiment of the
invention one of R1 and R2 represents ethyl and the
other represents difluoromethyl. In one embodiment of
the invention one of R1 and R2 represents n-propyl and
the other represents difluoromethyl. In one embodiment
of the invention one of R1 and R2 represents
/so-propyl and the other represents difluoromethyl. In
another embodiment of the invention both R1 and R2
represent difluoromethyl. In one embodiment of the
invention R3 represents F. In another embodiment of
the invention R3 represents Cl. In another embodiment
of the invention R3 represents H. In another
embodiment of the invention R3 represents H, F or Cl.
In another embodiment of the invention R3 represents F
or Cl.In one embodiment of the invention X represents
CH2 and Y represents C=O. In another embodiment of the
invention X represents C=O and Y represents CH2. In
another embodiment of the invention both X and Y
represent C=O. In another embodiment of the invention
there is provided a compound of formula (I) selected
from the group consisting of:
(4-{4,9-Bis[(difluoromethyl)oxy]-1,3-dioxo-1
,3-dihydro-2H-benzo[f]isoindol-2- yl}phenyl)acetic
acid; (4-{4,9-Bis[(difluoromethyl)oxy]-1 ,3-dioxo-1
,3-dihydro-2H-benzo[f]isoindol-2-yl}-3-
chlorophenyl)acetic acid;
(4-{4,9-Bis[(difluoromethyl)oxy]-1 ,3-dioxo-1
,3-dihydro-2H-benzo[f]isoindol-2-yl}-3-
fluorophenyl)acetic acid;
(4-{4,9-Bis[(difluoromethyl)oxy]-1 ,3-dioxo-1
,3-dihydro-2H-benzo[f]isoindol-2-yl}-2-
fluorophenyl)acetic acid;
(4-{4,9-Bis[(difluoromethyl)oxy]-1-oxo-1
,3-dihydro-2H-benzo[f]isoindol-2-yl}-3-
fluorophenyl)acetic acid; 



(4-{4 9-Bis[(difluoromethyl)oxy]-1-oxo-1
,3-dihydro-2H-benzo[f]isoindol-2-yl}-3-
chlorophenyl)acetic acid;
(4-{4,9-Bis[(difluoromethyl)oxy]-1 -oxo-1
,3-dihydro-2H-benzo[f]isoindol-2-yl}-2-
fluorophenyl)acetic acid;
(4-{4-[(Difluoromethyl)oxy]-9-[(1 -methylethyl)oxy]-1
,3-dioxo-1 ,3-dihydro-2Hbenzo[
f]isoindol-2-yl}phenyl)acetic acid;
{4-[4-[(Difluoromethyl)oxy]-9-(ethyloxy)-1 ,3-dioxo-1
,3-dihydro-2Hbenzo[ f]isoindol-2-yl]phenyl}acetic
acid; {4-[4-[(Difluoromethyl)oxy]-9-(methyloxy)-1
,3-dioxo-1 ,3-dihydro-2Hbenzofflisoindol^-
yllphenyljacetic acid;
{4-[4-[(Difluoromethyl)oxy]-9-(ethyloxy)-1 ,3-dioxo-1
,3-dihydro-2HbenzotfJisoindol^-
yll-S-fluorophenylJacetic acid;
{3-Chloro-4-[4-[(difluoromethyl)oxy]-9-(ethyloxy)-1
,3-dioxo-1 ,3-dihydro-2Hbenzo[
f]isoindol-2-yl]phenyl}ac qtic acid;
{4-[4-[(Difluoromethyl)oxy]-9-(ethyloxy)-1 ,3-dioxo-1
,3-dihydro-2Hbenzo[
f]isoindol-2-yl]-2-fluorophenyl}acetic acid;
{4-[4-[(Difluoromethyl)oxy]-1 ,3-dioxo-9-(propyloxy)-1
,3-dihydro-2Hbenzo[
f]isoindol-2-yl]-3-fluorophenyl}acetic acid;
{3-Chloro-4-[4-[(difluoromethyl)oxy]-1
,3-dioxo-9-(propyloxy)-1 ,3-dihydro-2Hbenzo[
f]isoindol-2-yl]phenyl}acetic acid;
{4-[4-[(Difluoromethyl)oxy]-1 ,3-dioxo-9-(propyloxy)-1
,3-dihydro-2Hbenzo[ f]isoindol-2-yl]-2-f
luorophenyljacetic acid ;
(4-{4-[(Difluoromethyl)oxy]-9-[(1 -methylethyl)oxy]-1
,3-dioxo-1 ,3-dihydro-2Hbenzo[
f]isoindol-2-yl}-3-fluorophenyl)acetic acid;
(3-Chloro-4-{4-[(difluoromethyl)oxy]-9-[(1
-methylethyl)oxy]-1 ,3-dioxo-1 ,3-dihydro-
2H-benzo[f]isoindol-2-yl}phenyl)acetic acid;
(4-{4-[(Difluoromethyl)oxy]-9-[(1-methylethyl)oxy]-1
,3-dioxo-1 ,3-dihydro-2Hbenzo[
f]isoindol-2-yl}-2-fluorophenyl)acetic acid;
{3-Chloro-4-[4-[(difluoromethyl)oxy]-9-(ethyloxy)-1
-oxo-1 ,3-dihydro-2Hbenzo[
f]isoindol-2-yl]phenyl}acetic acid;
{3-Chloro-4-[9-[(difluoromethyl)oxy]-4-(ethyloxy)-1-ox
o-1 ,3-dihydro-2Hbenzo[ f]isoindol-2-yl]phenyl}acetic
acid; {4-[9-[(Difluoromethyl)oxy]-4-(methyloxy)-1
-oxo-1 ,3-dihydro-2H-benzo[f]isoindol-
2-yl]phenyl}acetic acid;
{4-[4-[(Difluoromethyl)oxy]-9-(methyloxy)-1 -oxo-1
,3-dihydro-2H-benzo[f]isoindol- 2-yl]phenyl}acetic
acid; {4-[9-[(Difluoromethyl)oxy]-4-(ethyloxy)-1
-oxo-1 ,3-dihydro-2H-benzo[f]isoindol-2- 



yl]-3-fluorophenyl}acetic acid;
{4-[4-[(Difluoromethyl)oxy]-9-(ethyloxy)-1 -oxo-1
,3-dihydro-2H-benzo[f]isoindol-2-
yl]-3-fluorophenyljacetic acid;
{4-[9-[(Difluoromethyl)oxy]-4-(ethyloxy)-1-oxo-1
,3-dihydro-2H-benzo[f]isoindol-2-
yl]-2-fluorophenyljacetic acid;
4-[4-[(Difluoromethyl)oxy]-9-(ethyloxy)-1 -oxo-1
,3-dihydro-2/-/-benzo[/]isoindol-2-
yl]-2-fluorophenyljacetic acid;
{3-Chloro-4-[4-[(difluoromethyl)oxy]-1-oxo-9-(propylox
y)-1 ,3-dihydro-2Hbenzo[/] isoindol-2-yl]phenyl}acetic
acid;{4-[9-[(Difluoromethyl)oxy]-1-oxo-4-(propyloxy)-1
,3-dihydro-2H-benzo[flisoindol-2-
yl]-3-fluorophenyl}acetic acid;
{4-[4-[(Difluoromethyl)oxy]-1-oxo-9-(propyloxy)-1
,3-dihydro-2H-benzo[/]isoindol-2-
yl]-3-fluorophenyl}acetic acid;
{4-[9-[(Difluoromethyl)oxy]-1 -oxo-4-(propyloxy)-1
,3-dihydro-2H-benzo[f]isoindol-2-
yl]-2-fluorophenyl}acetic acid;
{4-[4-[(Difluoromethyl)oxy]-1-oxo-9-(propyloxy)-1
,3-dihydro-2H-benzo[/]isoindol-2-
yl]-2-fluorophenyl}acetic acid;
(3-Chloro-4-{9-[(difluoromethyl)oxy]-4-[(1
-methylethyl)oxy]-1 -oxo-1 ,3-dihydro-2Hbenzo[/]
isoindol-2-yl}phenyl)acetic acid;
(3-Chloro-4-{4-[(difluoromethyl)oxy]-9-[(1
-methylethyl)oxy]-1 -oxo-1 ,3-dihydro-2Hbenzo[/]
isoindol-2-yl}phenyl)acetic acid;
(4-{9-[(Difluoromethyl)oxy]-4-[(1-methylethyl)oxy]-1-o
xo-1 ,3-dihydro-2Hbenzo[^|
isoindol-2-yl}-3-fluorophenyl)acetic acid;
(4-{4-[(Difluoromethyl)oxy]-9-[(1 -methylethyl)oxy]-1
-oxo-1 ,3-dihydro-2Hbenzo[/]
isoindol-2-yl}-3-fluorophenyl)acetic acid;
(4-{9-[(Difluoromethyl)oxy]-4-[(1-methylethyl)oxy]-1-o
xo-1 ,3-dihydro-2Hbenzo[/]
isoindol-2-yl}-2-fluorophenyl)acetic acid;
(4-{4-[(Difluoromethyl)oxy]-9-[(1 -methylethyl)oxy]-1
-oxo-1 ,3-dihydro-2Hbenzo[/]
isoindol-2-yl}-2-fluorophenyl)acetic acid; or a
pharmaceutically acceptable derivative thereof. The
present invention covers all combinations of
particular and preferred embodiments as described
herein. As used herein, the term 'C1-4 alkyl' includes
straight chain and branched chain alkyl groups
containing 1 to 4 carbon atoms, such as methyl, ethyl,
n-propyl, isopropyl, butyl and /so-butyl. The term 'Ci
alkyl' may be interpreted accordingly. As used herein
the term difluoromethyl means -CHF2. As used herein F
means fluoro, Cl means chloro and Br means bromo.By
pharmaceutically acceptable derivative is meant any
pharmaceutically 



acceptable salt, solvate or ester, or salt or solvate
of such ester of the compounds of formula (I), or any
other compound which upon administration to the
recipient is capable of providing (directly or
indirectly) a compound of formula (I) or an active
metabolite or residue thereof. In one embodiment of
the invention pharmaceutically acceptable derivative
means salt, solvate or ester, or salt or solvate of
such ester. In another embodiment of the invention
pharmaceutically acceptable derivative means salt or
ester, or salt of such ester. It will be appreciated
that, for pharmaceutical use, the salts referred to
above will be the pharmaceutically acceptable salts,
but other salts may find use, for example in the
preparation of compounds of formula (I) and the
pharmaceutically acceptable salts thereof.
Pharmaceutically acceptable salts include those
described by Berge, Bighley and Monkhouse, J. Pharm.
Sci., 1977, 66, 1-19. The term "pharmaceutically
acceptable salts" refers to salts prepared from
pharmaceutically acceptable bases including inorganic
bases and organic bases. Salts derived from inorganic
bases include aluminum, ammonium, calcium, copper,
ferric, ferrous, lithium, magnesium, manganic salts,
manganous, potassium, sodium, zinc, and the like.
Salts derived from pharmaceutically acceptable organic
bases include salts of primary, secondary, and
tertiary amines; substituted amines including
naturally occurring substituted amines; and cyclic
amines. Particular pharmaceutically acceptable organic
bases include arginine, betaine, caffeine, choline,
N.N'-dibenzylethylenediamine, diethylamine,
2-diethylaminoethanol, 2-dimethylaminoethanol,
ethanolamine, ethylenediamine, N-ethyl-morpholine,
N-ethylpiperidine, glucamine, glucosamine, histidine,
hydrabamine, isopropylamine, lysine, methylglucamine,
morpholine, piperazine, piperidine, procaine, purines,
theobromine, triethylamine, trimethylamine, tripropyl
amine, tris(hydroxymethyl)aminomethane, and the like.
Salts may also be formed from basic ion exchange
resins, for example polyamine resins.It will be
appreciated that the compound of formula (I) may be
produced in vivo by metabolism of a suitable prodrug.
Such prodrugs may be for example physiologically
acceptable metabolically labile esters of compounds of
the general formula (I). These may be formed by
esterification of the carboxylic acid group in the
parent compound of general formula (I) with, where
appropriate, prior protection of any other reactive
groups present in the molecule followed by
deprotection if required. Examples of such
metabolically labile esters include C- 4alkyl esters
e.g. methyl ethyl or t-butyl esters esters, C3-6
alkenyl esters e.g. allyl substituted or unsubstituted
aminoalkyl esters (e.g. aminoethyl,
2-(N,Ndiethylamino) ethyl, or 2-(4-morpholino)ethyl
esters or acyloxyalkyl esters such 



as, acyloxymethyl or 1-acyloxyethyl e.g.
pivaloyloxymethyl, 1-pivaloyloxyethyl, acetoxymethyl,
1-
acetoxyethyl.i^i-methoxy-i-methyOethylcarbonyloxyethyl
, 1- benzoyloxyethyl, isopropoxycarbonyloxymethyl,
1-isopropoxycarbonyloxyethyl,
cyclohexylcarbonyloxymethyl,
1-cyclohexylcarbonyloxyethyl ester,
cyclohexyloxycarbonyloxymethyl,
1-cyclohexyloxycarbonyloxyethyl, 1-(4-
tetrahydropyranyloxy)carbonyloxyethyl or 1-(4-
tetrahydropyranyl)carbonyloxyethyl. It is to be
understood that the present invention encompasses all
isomers of the compounds of formula (I) and their
pharmaceutically acceptable derivatives, including all
geometric, tautomeric and optical forms, and mixtures
thereof (e.g. racemic mixtures). Since the compounds
of the present invention, in particular compounds of
formula (I), are intended for use in pharmaceutical
compositions, it will be understood that they are each
provided in substantially pure form, for example at
least 50% pure, more suitably at least 75% pure and
preferably at least 95% pure (% are on a wt/wt basis).
Impure preparations of the compounds of formula (I)
may be used for preparing the more pure forms used in
the pharmaceutical compositions. Although the purity
of intermediate compounds of the present invention is
less critical, it will be readily understood that the
substantially pure form is preferred as for the
compounds of formula (I). Preferably,
wheneverpossible, the compounds of the present
invention are obtained in crystalline form. When some
of the compounds of this invention are allowed to
crystallise or are recrystallised from organic
solvents, solvent of crystallisation may be present in
the crystalline product. This invention includes
within its scope such solvates. Similarly, some of the
compounds of this invention may be crystallised or
recrystallised from solvents containing water. In such
cases water of hydration may be formed. This invention
includes within its scope stoichiometric hydrates as
well as compounds containing variable amounts of water
that may be produced by processes such as
lyophilisation. In addition, different crystallisation
conditions may lead to the formation of different
polymorphic forms of crystalline products. This
invention includes within its scope all polymorphic
forms of the compounds of formula (I). The present
invention also includes within its scope all
isotopically-labelled compounds of formula (I). Such
compounds are identical to those recited in formula
(I) except that one or more atoms therein are replaced
by an atom having an atomic mass or mass number
different from the atomic mass or mass 



number usually found in nature. Examples of isotopes
that can be incorporated into compounds of formula (I)
and pharmaceutically acceptable derivatives thereof
include isotopes of hydrogen, carbon, nitrogen,
oxygen, fluorine and chlorine, such as 2H, 3H, 11C,
13C, 14C, 15N, 170, 180, 18F and 36Cl.
Isotopically-labelled compounds of the present
invention, for example those into which radioactive
isotopes such as 3H, 14C are incorporated, are useful
in drug and/or substrate tissue distribution assays.
Tritiated, i.e., 3H1and carbon-14, i.e., 14C, isotopes
are particularly preferred for their ease of
preparation and detectability. 11C and 18F isotopes
are particularly useful in PET (positron emission
tomography) and are useful in brain imaging. Further
substitution with heavier isotopes such as deuterium,
i.e., 2H, can afford certain therapeuticadvantages
resulting from greater metabolic stability, for
example increased in vivo half-life or reduced dosage
requirements and, hence, may be preferred in some
circumstances lsotopically labelled compounds of
formula (I) may be prepared by carrying out the
synthetic procedures disclosed in the Schemes and/or
in the Examples below, by substituting a readily
available isotopically labelled reagent for a
non-isotopically labelled reagent. The compounds of
the invention are EP4 receptor agonists and may
therefore be useful in treating EP receptor mediated
diseases. In particular the compounds of formula (I)
may be useful in the treatment of pain, for example,
chronic articular pain (e.g. rheumatoid arthritis,
osteoarthritis, rheumatoid spondylitis, gouty
arthritis and juvenile arthritis) including the
property of disease modification and joint structure
preservation; musculoskeletal pain; lower back and
neck pain; sprains and strains; neuropathic pain;
sympathetically maintained pain; myositis; pain
associated with cancer and fibromyalgia; pain
associated with migraine; pain associated with
influenza or other viral infections, such as the
common cold; rheumatic fever; pain associated with
functional bowel disorders such as non-ulcer
dyspepsia, non-cardiac chest pain and irritable bowel
syndrome; pain associated with myocardial ischemia;
post operative pain; headache; toothache; and
dysmenorrhea. The compounds of formula (I) may be
particularly useful in the treatment of neuropathic
pain and symptoms associated therewith. Neuropathic
pain syndromes include: diabetic neuropathy; sciatica;
non-specific lower back pain; multiple sclerosis pain;
fibromyalgia; HIV-related neuropathy; post-herpetic
neuralgia; trigeminal neuralgia; and pain resulting
from physical trauma, amputation, cancer, toxins or
chronic inflammatory conditions. Symptoms of
neuropathic pain include spontaneous shooting and
lancinating pain, or ongoing, 



burning pain. In addition, there is included pain
associated with normally nonpainful sensations such as
"pins and needles" (paraesthesias and dysesthesias),
increased sensitivity to touch (hyperesthesia),
painful sensation followinginnocuous stimulation
(dynamic, static or thermal allodynia), increased
sensitivity to noxious stimuli (thermal, cold,
mechanical hyperalgesia), continuing pain sensation
after removal of the stimulation (hyperpathia) or an
absence of or deficit in selective sensory pathways
(hypoalgesia). The compounds of formula (I) may also
be useful in the treatment of inflammation, for
example in the treatment of skin conditions (e.g.
sunburn, burns, eczema, dermatitis, psoriasis);
ophthalmic diseases such as glaucoma, retinitis,
retinopathies, uveitis and of acute injury to the eye
tissue (e.g. conjunctivitis); lung disorders (e.g.
asthma, bronchitis, emphysema, allergic rhinitis,
respiratory distress syndrome, pigeon fancier's
disease, farmer's lung, COPD; gastrointestinal tract
disorders (e.g. aphthous ulcer, Crohn's disease,
atopic gastritis, gastritis varialoforme, ulcerative
colitis, coeliac disease, regional ileitis, irritable
bowel syndrome, inflammatory bowel disease,
gastrointestinal reflux disease, diarrhoea,
constipation); organ transplantation; other conditions
with an inflammatory component such as vascular
disease, migraine, periarteritis nodosa, thyroiditis,
aplastic anaemia, Hodgkin's disease, sclerodoma,
myaesthenia gravis, multiple sclerosis, sorcoidosis,
nephrotic syndrome, Bechet's syndrome, polymyositis,
gingivitis, myocardial ischemia, pyrexia, systemic
lupus erythematosus, polymyositis, tendinitis,
bursitis, and Sjogren's syndrome. The compounds of
formula (I) may also be useful in the treatment of
immunological diseases such as autoimmune diseases,
immunological deficiency diseases or organ
transplantation. The compounds of formula (I) may also
be effective in increasing the latency of HIV
infection. The compounds of formula (I) may also be
useful in the treatment of diseases of excessive or
unwanted platelet activation such as intermittent
claudication, unstable angina, stroke, and acute
coronary syndrome (e.g. occlusive vascular
diseases).The compounds of formula (I) may also be
useful as a drug with diuretic action, or may be
useful to treat overactive bladder syndrome. The
compounds of formula (I) may also be useful in the
treatment of impotence or erectile dysfunction. The
compounds of formula (I) may also be useful in the
treatment of bone disease characterised by abnormal
bone metabolism or resorption such as osteoporosis
(especially postmenopausal osteoporosis),
hyper-calcemia, 



hyperparathyroidism, Paget's bone diseases,
osteolysis, hypercalcemia of malignancy with or
without bone metastases, rheumatoid arthritis,
periodontitis, osteoarthritis, ostealgia, osteopenia,
calculosis, lithiasis (especially urolithiasis), gout
and ankylosing spondylitis, tendinitis and bursitis.
The compounds of formula (I) may also be useful in
bone remodelling and/or promoting bone generation
and/or promoting fracture healing. The compounds of
formula (I) may also be useful for attenuating the
hemodynamic side effects of NSAIDs and COX-2
inhibitors. The compounds of formula (I) may also be
useful in the treatment of cardiovascular diseases
such as hypertension or myocardial ischemia;
functional or organic venous insufficiency; varicose
therapy; haemorrhoids; and shock states associated
with a marked drop in arterial pressure (e.g. septic
shock). The compounds of formula (I) may also be
useful in the treatment of neurodegenerative diseases
such as dementia, particularly degenerative dementia
(including senile dementia, Alzheimer's disease,
Pick's disease, Huntingdon's chorea, Parkinson's
disease and Creutzfeldt-Jakob disease, Amyotrophic
lateral sclerosis (ALS), motor neuron disease);
vascular dementia (including multi-infarct dementia);
as well as dementia associated with intracranial space
occupying lesions; trauma; infections and related
conditions(including HIV infection); metabolism;
toxins; anoxia and vitamin deficiency; and mild
cognitive impairment associated with ageing,
particularly Age Associated Memory Impairment. The
compounds of formula (I) may also be useful in the
treatment of neurological disorders and may be useful
as neuroprotecting agents. The compounds of the
invention may also be useful in the treatment of
neurodegeneration following stroke, cardiac arrest,
pulmonary bypass, traumatic brain injury, spinal cord
injury or the like. The compounds of formula (I) may
also be useful in the treatment of complications of
Type 1 diabetes (e.g. diabetic microangiopathy,
diabetic retinopathy, diabetic nephropathy, macular
degeneration, glaucoma), nephrotic syndrome, aplastic
anaemia, uveitis, Kawasaki disease and sarcoidosis.
The compounds of formula (I) may also be useful in the
treatment of a kidney dysfunction (nephritis,
particularly mesangial proliferative
glomerulonephritis, nephritic syndrome), a liver
dysfunction (hepatitis, cirrhosis) and
gastrointestinal dysfunction (diarrhoea). It is to be
understood that reference to treatment includes both
treatment of established symptoms and prophylactic
treatment. 



According to a further embodiment of the invention,
there is provided a compound of formula (I) or a
pharmaceutically acceptable derivative thereof for use
in human or veterinary medicine. According to another
embodiment of the invention, there is provided a
compound of formula (I) or a pharmaceutically
acceptable derivative thereof for use in the treatment
of a condition which is mediated by the action, or
loss of action, of PGE2 at EP4 receptors.According to
a further embodiment of the invention, there is
provided a method of treating a human or animal
subject suffering from a condition which is mediated
by the action, or by loss of action, of PGE2 at EP4
receptors which comprises administering to said
subject an effective amount of a compound of formula
(I) or a pharmaceutically acceptable derivative
thereof. According to a further embodiment of the
invention there is provided a method of treating a
human or animal subject suffering from a pain, or an
inflammatory, immunological or bone disease, a
neurodegenerative disease or a kidney dysfunction,
which method comprises administering to said subject
an effective amount of a compound of formula (I) or a
pharmaceutically acceptable derivative thereof.
According to another embodiment of the invention,
there is provided the use of a compound of formula (I)
or a pharmaceutically acceptable derivative thereof
for the manufacture of a medicament for the treatment
of a condition which is mediated by the action of PGE2
at EP4 receptors. According to another embodiment of
the invention there is provided the use of a compound
of formula (I) or a pharmaceutically acceptable
derivative thereof for the manufacture of a medicament
for the treatment or prevention of a condition such as
a pain, or an inflammatory, immunological, bone,
neurodegenerative or kidney disorder. The compounds of
formula (I) and their pharmaceutically acceptable
derivatives are conveniently administered in the form
of pharmaceutical compositions. Such compositions may
conveniently be presented for use in conventional
manner in admixture with one or more physiologically
acceptable carriers or excipients. Thus, in another
aspect of the invention, there is provided a
pharmaceutical composition comprising a compound of
formula (I) or a pharmaceutically acceptable
derivative thereof adapted for use in human or
veterinary medicine.While it is possible for the
compounds of formula (I) or a pharmaceutically
acceptable derivative thereof to be administered as
the raw chemical, it is preferable to present it as a
pharmaceutical formulation. The formulations of the
present invention comprise the compounds of formula
(I) or a pharmaceutically 



acceptable derivative thereof together with one or
more acceptable carriers or diluents therefor and
optionally other therapeutic ingredients. The
carrier(s) must be "acceptable" in the sense of being
compatible with the other ingredients of the
formulation and not deleterious to the recipient
thereof. The formulations include those suitable for
oral, parenteral (including subcutaneous e.g. by
injection or by depot tablet, intradermal,
intrathecal, intramuscular e.g. by depot and
intravenous), rectal and topical (including dermal,
buccal and sublingual) administration although the
most suitable route may depend upon for example the
condition and disorder of the recipient. The
formulations may conveniently be presented in unit
dosage form and may be prepared by any of the methods
well known in the art of pharmacy (see for example
methods disclosed in 'Remington - The Science and
Practice of Pharmacy', 2 1st Edition, Lippincott,
Williams & Wilkins, USA, 2005 and references therein).
All methods include the step of bringing into
association the compound of formula (I) or a
pharmaceutically acceptable derivative thereof
("active ingredient") with the carrier which
constitutes one or more accessory ingredients. In
general the formulations are prepared by uniformly and
intimately bringing into association the active
ingredient with liquid carriers or finely divided
solid carriers or both and then, if necessary, shaping
the product into the desired formulation. Formulations
of the present invention suitable for oral
administration may be presented as discrete units such
as capsules, cachets or tablets (e.g. chewable tablets
in particular for paediatric administration) each
containing a predetermined amount of the active
ingredient; as a powder or granules; as a solution or
a suspension in an aqueous liquid or a non-aqueous
liquid; or as anoil-in-water liquid emulsion or a
water-in-oil liquid emulsion. The active ingredient
may also be presented as a bolus, electuary or paste.
A tablet may be made by compression or moulding,
optionally with one or more accessory ingredients.
Compressed tablets may be prepared by compressing in a
suitable machine the active ingredient in a
free-flowing form such as a powder or granules,
optionally mixed with a binder, lubricant, inert
diluent, lubricating, surface active or dispersing
agent. Moulded tablets may be made by moulding in a
suitable machine a mixture of the powdered compound
moistened with an inert liquid diluent. The tablets
may optionally be coated or scored and may be
formulated so as to provide slow or controlled release
of the active ingredient therein. Formulations for
parenteral administration include aqueous and
non-aqueous 



sterile injection solutions which may contain
anti-oxidants, buffers, bacteriostats and solutes
which render the formulation isotonic with the blood
of the intended recipient; and aqueous and non-aqueous
sterile suspensions which may include suspending
agents and thickening agents. The formulations may be
presented in unit-dose or multi-dose containers, for
example sealed ampoules and vials, and may be stored
in a freeze-dried (lyophilised) condition requiring
only the addition of a sterile liquid carrier, for
example, water-for-injection, immediately prior to
use. Extemporaneous injection solutions and
suspensions may be prepared from sterile powders,
granules and tablets of the kind previously described.
Formulations for rectal administration may be
presented as a suppository with the usual carriers
such as cocoa butter, hard fat or polyethylene glycol.
Formulations for topical administration in the mouth,
for example buccally or sublingually, include lozenges
comprising the active ingredient in a flavoured basis
such as sucrose and acacia or tragacanth, and
pastilles comprising the active ingredient in a basis
such as gelatin and glycerin or sucrose and acacia.The
compounds of the invention may also be formulated as
depot preparations. Such long acting formulations may
be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular
injection. Thus, for example, the compounds of the
invention may be formulated with suitable polymeric or
hydrophobic materials (for example as an emulsion in
an acceptable oil) or ion exchange resins, or as
sparingly soluble derivatives, for example, as a
sparingly soluble salt. In addition to the ingredients
particularly mentioned above, the formulations may
include other agents conventional in the art having
regard to the type of formulation in question, for
example those suitable for oral administration may
include flavouring agents. The EP4 receptor compounds
for use in the present invention may be used in
combination with other therapeutic agents, for example
COX-2 inhibitors, such as celecoxib, rofecoxib,
valdecoxib or parecoxib; 5-lipoxygenase inhibitors;
analgesics such as paracetamol; NSAID's, such as
diclofenac, indomethacin, nabumetone, naproxen or
ibuprofen; leukotriene receptor antagonists; DMARD's
such as methotrexate; sodium channel blockers, such as
lamotrigine; N-type calcium channel antagonists; NMDA
receptor modulators, such as glycine receptor
antagonists; gabapentin, pregabalin and related
compounds; tricyclic antidepressants such as
amitriptyline; neurone stabilising antiepileptic
drugs; mono-aminergic uptake inhibitors such as
venlafaxine; opioid analgesics; local 



anaesthetics; 5HT1 agonists, such as triptans, for
example sumatriptan, naratriptan, zolmitriptan,
eletriptan, frovatriptan, almotriptan or rizatriptan;
EPi receptor ligands; EP2 receptor ligands; EP3
receptor ligands; EP1 antagonists; EP2 antagonists and
EP3 antagonists; cannabanoid receptor agonists; VR1
antagonists. When the compounds are used in
combination with other therapeutic agents, the
compounds may be administered either sequentially or
simultaneously by any convenient route.The invention
thus provides, in a further embodiment, a combination
comprising a compound of formula (I) or a
pharmaceutically acceptable derivative thereof
together with a further therapeutic agent or agents.
The combinations referred to above may conveniently be
presented for use in the form of a pharmaceutical
formulation and thus pharmaceutical formulations
comprising a combination as defined above together
with a pharmaceutically acceptable carrier or
excipient comprise a further aspect of the invention.
The individual components of such combinations may be
administered either sequentially or simultaneously in
separate or combined pharmaceutical formulations. When
a compound of formula (I) or a pharmaceutically
acceptable derivative thereof is used in combination
with a second therapeutic agent active against the
same disease, the dose of each compound may differ
from that when the compound is used alone. Appropriate
doses will be readily appreciated by those skilled in
the art. A proposed daily dosage of compounds of
formula (I) or their pharmaceutically acceptable salts
for the treatment of man is from 0.001 to 30 mg/kg
body weight per day and more particularly 0.1 to 3
mg/kg body weight per day, calculated as the free
acid, which may be administered as a single or divided
dose, for example one to four times per day. The dose
range for adult human beings is generally from 0.1 to
1000 mg/day, such as from 10 to 800 mg/day, preferably
10 to 200 mg/day, calculated as the free acid. The
precise amount of the compounds of formula (I)
administered to a host, particularly a human patient,
will be the responsibility of the attendant physician.
However, the dose employed will depend on a number of
factors including the age and sex of the patient, the
precise condition being treated and its severity, the
route of administration, and any possible combination
therapy that may be being undertaken.The present
invention also provides a process for preparing
compounds of formula (I) and pharmaceutically
acceptable derivatives thereof. Thus, in one
embodiment of the invention there is provided a
process for 



preparing a compound of formula (I) wherein one of X
and Y represents C=O and the other represents CH2, and
R1, R2 and R3 are as hereinbefore defined in relation
to formula (I), which process comprises reacting a
compound of formula (II). (M) wherein, one of X and Y
represents C=O and the other represents CH2; R1, R2
and R3 are as hereinbefore defined in relation to
formula (I); and R4 represents Ci-6 alkyl; with a
suitable base, such as sodium hydroxide, and
optionally thereafter forming a pharmaceutically
acceptable derivative of the compound so formed,
and/or converting one compound of formula (I) to
another. In one embodiment the above-mentioned
reaction comprising a compound of formula (II) is
performed in a suitable solvent, such as ethanol,
under reflux. In another embodiment of the present
invention there is provided a process for preparing a
compound of formula (I), wherein X and Y represent C=O
and R1, R2 and R3 are as hereinbefore defined in
relation to formula (I), which process comprises
adding a compound of formula (III),(III) wherein, R1,
R2 and R3 are as hereinbefore defined in relation to
formula (I); and R4 represents Ci-6 alkyl; to a
suitable acid or mixture of acids, such as glacial
acetic acid in the presence of hydrochloric acid, and
optionally thereafter forming a pharmaceutically
acceptable derivative of the compound so formed,
and/or converting one compound of formula (I) to
another. In one embodiment the above-mentioned
reaction comprising a compound of formula (III) is
performed at a temperature in the range from about 50
to 110 0C, for a time period in the range from about 2
to 70 hours. In one embodiment, the molar ratio of
glacial acetic acid to acid, such as hydrochloric
acid, present in the reaction mixture is 1: 1 .
Compounds of formula (II) and (III) may be prepared
according to Scheme 1 below:Scheme 1 Formula (I)(i)
R'-Br, K2CO3, (CH3)2CO; (ii) R"-Br, K2CO3, (CH3)2CO;
(iii) NaOH, EtOH/H2O; (iv) CH3CO2H; (v) Pd/C, H2, EtOH
or BBr3, CH2CI2; (vi) CCIF2CO2Na, Na2CO3, DMF; or
CHCIF2, K2CO3, Kl, DMF; (vii) NaOH, EtOH or HCI,
CH3CO2H ; (viii) NaBH4, MeOH or EtOH then TFA, Et3SiH;
(wherein R' and R" may be the same or different and
represent suitable protecting groups such as -CH 2Ph,
or one of R' and R" represents a suitable protecting
group and the other represents R1 or R2) . Compound (
1) may be prepared in accordance with the method
disclosed in 



International Patent Application, Publication Number
WO 02/064564. Compounds of formula (4) where R3 is F
and R4 is as hereinbefore defined in relation to
formulae (II) and (III) may be prepared according to
Schemes 2 and 3 below: Scheme 2(i) NaH, dry DMF; (ii)
NH4CO2H, EtOH, Pd/C. Scheme 3 0) (i) NaOH, dry DMF;
(ii) NH4CO2H, EtOH, Pd/C; (iii) NaOH, H2O, EtOH.
Compounds of formula (4) where R3 is Br or Cl and R4
is as hereinbefore defined in relation to formulae
(II) and (III) may be prepared according to Scheme 4
below:Scheme 4 (i) N-Chlorosuccinamide or
N-Bromosuccinamide. Compounds of formula (A) are
commercially available or may be prepared in
accordance with methods known in the art (for example,
3,4-difluoronitrobenzene may be purchased from
Sigma-Aldrich Co. Ltd.). Compounds of formula (B) are
commercially available or may be prepared in
accordance with methods known in the art (for example,
benzyl ethyl malonate may be purchased from
Sigma-Aldrich Co. Ltd.). Compounds of formula (D) are
commercially available or may be prepared in
accordance with methods known in the art (for example,
diethylchloromalonate may be purchased from
Sigma-Aldrich Co. Ltd). Compounds of formula (E) are
commercially available or may be prepared in
accordance with methods known in the art (for example,
ethyl 4-aminophenyl acetate may be purchased from
Avocado Research). In another embodiment of the
invention there is provided a process for preparing a
compound of formula (I) or a pharmaceutically
acceptable derivative thereof, which process comprises
reacting a compound of formula (IV),wherein R1 and R2
are as hereinbefore defined in relation to formula
(I), with a compound of formula (V), (V) wherein R3 is
as hereinbefore defined in relation to formula (I) and
R' represents H or Ci-6 alkyl, and optionally
thereafter forming a pharmaceutically acceptable
derivative of the compound so formed, and/or
converting one compound of formula (I) to another. In
another embodiment of the invention there is provided
a process for preparing a compound of formula (I) or a
pharmaceutically acceptable derivative thereof, which
process comprises reacting a compound of formula
(Vl),wherein R1 and R2 are as hereinbefore defined in
relation to formula (I), with a 



compound of formula (V), (V) wherein R3 is as
hereinbefore defined in relation to formula (I) and R'
represents H or Ci-6 alkyl, and optionally thereafter
forming a pharmaceutically acceptable derivative of
the compound so formed, and/or converting one compound
of formula (I) to another. Compounds of formula (IV),
(V) and (Vl) are commercially available or may be
prepared in accordance with methods known in the art
The following Descriptions and Examples illustrate the
preparation of the compounds of the invention.
Descriptions refer to intermediate compounds.
Abbreviations DCM Dichloromethane DMF
Dimethylformamide DMSO Dimethylsulfoxide EtOH Ethanol
LC/MS Liquid chromatography/Mass spectroscopy MDAP
Mass Directed Auto Preparation MeOH Methanol TFA
Trifluoroacetic acidAnalytical procedures LC/MS Column
Waters Atlantis (4.6mm x 50mm). Stationary phase
particle size, 3mm. Solvents A: Aqueous solvent =
Water + 0.05% Formic Acid B: Organic solvent =
Acetonitrile + 0.05% Formic Acid Method Time / min %B
0 3 0.1 3 4 97 4.8 97 4.9 3 5.0 3  Flow rate,
3ml/mins.  Injection volume, 5ml .  Column
temperature, 30C. 



UV detection range, 220 to 330nm. All retention times
are measured in minutes. NMR 1H NMR spectra were
recorded on a Bruker AVANCE 400 NMR spectrometer or a
Bruker DPX250 NMR spectrometer. Chemical shifts are
expressed in parts per million (ppm, d units).
Coupling constants (J) are in units of hertz (Hz).
Splitting patterns describe apparent multiplicities
and are designated as s (singlet), d(doublet), t
(triplet), q (quartet), dd (double doublet), ddd
(double, double doublet), dt (double triplet), m
(multiplet), br (broad). Purification Techniques
Purification of the Examples may be carried out by
conventional methods such as chromatography and/or
recrystallisation using suitable solvents.
Chromatographic methods include column chromatography,
flash chromatography, HPLC (high performance liquid
chromatography), SFC (supercritical fluid
chromatography), and MDAP (mass directed
autopreparation). The term "Biotage" when used herein
refers to commercially available pre packed silica gel
cartridges. Mass Directed Auto Preparation (MDAP)
Column Waters Atlantis: 19mm x 100mm (small scale);
and 30mm x 100mm (large scale). Stationary phase
particle size, 5mm. Solvents A: Aqueous solvent =
Water + 0.1% Formic Acid B: Organic solvent =
Acetonitrile + 0.1 % Formic Acid Make up solvent =
Methanol : Water 80:20 Needle rinse solvent = Methanol
Methods Five methods were used depending on the
analytical retention time of the compound of interest:
( 1 ) Large/Small Scale 1.0-1 .5 = 5-30% B (2)
Large/Small Scale 1.5-2.2 = 15-55% B (3) Large/Small
Scale 2.2-2.9 = 30-85% B(4) Large/Small Scale 2.9-3.6
= 50-99% B Runtime, 13.5 minutes, comprising 10-minute
gradient followed by a 3.5 minute column flush and
re-equilibration step. (5) Large/Small Scale 3.6-5.0 =
80-99% B Runtime, 13.5 minutes, comprising 6-minute
gradient followed by a 7.5 minute 



column flush and re-equilibration step. Flow rate
20mls/min (Small Scale) or 40mls/min (Large Scale).
Specification of HPLC purification system:  Column:
Supelco LCABZ++, 100mm x 20mm ID, particle size 5mm
Flow rate: 20ml/min  Injection volume: 0.5ml  Temp: RT
Solvents: A - Aqueous solvent = Water + 0.1% Formic
Acid; B - Organic solvent = MeCN/Water 95:5 +0.05%
Formic Acid  Run time: 9 min gradient followed by 5
min column flush and reequilibration  Gradient: 30-80%
B SFC (Super Critical Fluid Chromatography) Column:
Chiralcel OD-H S.F.C. (250 mm x 2 1.2mm ID; 5 micron
particle size) or Ethyl-pyridine column (150 mm length
x 2 1.2 mm ID; 6 micron particle size) or Chiralpak AD
(355 and 438) (250 mm length x 2 1.2 mm ID; 10 micron
particle size) Mobile phase: A = Carbon dioxide
(supercritical) B = Methanol A:B (70:30 - 85:15 w/w
isocratic) Flow-rate: 39.4 gmin-1 (= 50 mLmin-1
approx. ) Temperature: 40 1CBack pressure: 100 bar
Detection: U.V. absorbance at 215 nm Run-time: 25
minutes or 20 minutes Sample concentration: 100 mgmL-1
in dimethylformamide Injection volume: VARIABLE HPLC
purification 1 Stationary phase: Chiralcel OD (250 mm
length x 2 1.2 mm ID; 10 micron particle size) Mobile
phase: Heptane : Ethanol (ranging from 50:50 v/v
isocratic to 90:10 v/v isocratic ) 320 = 50:50 v/v 353
= 70:30 v/v 354 = 90:10 v/v 



356 = 70:30 v/v Flow-rate: 17 mLmin-1 Temperature:
Ambient Detection: U.V. absorbance at 215 nm Injection
volume: 0.9 mL HPLC purification 2 Column: Phenomenex
Luna C18 (2) ( 50 mm x 2 1.2mm ID; 10 micron particle
size) Mobile phase: A = Acetonitrile + 0.1% v/v
trifluoroacetic acid B = Water + 0.1% v/v
trifluoroacetic acid (Gradient and isocratic
methodologies) Flow-rate: 20 mLmin-1 approx.
Temperature: Ambient Detection: U.V. absorbance at 215
nm (0 nm band-width)Sample concentration: 100 mgml_-1
in dimethylformamide Injection volume: VARIABLE ID =
internal diameter Description 1 Diethyl
1,4-bis[(phenylmethyl)oxy]-2,3-naphthalenedicarboxylat
e Benzylbromide (2.95ml, 24.7mmol) was added to a
stirred solution of diethyl 1,4- dihydroxy-2,
3-naphthalenedicarboxylate (3g, 9.87mmol) and
potassium carbonate (3.4Og, 24.7mmol) in acetone
(100ml). The reaction mixture was refluxed for 18
hours under an atmosphere of argon. The resulting
mixture was evaporated and the reaction mixture
triturated with water. The resulting tan coloured
solid was collected by filtration and washed with
water then dried under vacuum to give the title
compound (5.23g, 10.8mmol). LC/MS: Rt=4.13, [MH]+ 485.
Description 2
1,4-Bis[(phenylmethyl)oxy]-2,3-naphthalenedicarboxylic
acidA mixture of diethyl
1,4-bis[(phenylmethyl)oxy]-2,3-naphthalenedicarboxylat
e (4.78g, 9.88mmol), ethanol (75ml), and 2N aqueous
sodium hydroxide solution (75ml) was refluxed for 2
hours. The reaction mixture was cooled and evaporated.
This was acidified with HCI (2N) and the resulting
cream solid was collected by filtration and washed
with water. This was dried under vacuum to give the
title compound (3.79g, 8.86mmol). LC/MS: Rt=3.15, [MH]
427. Description 3 Ethyl phenylmethyl
(2-fluoro-4-nitrophenyl)propanedioate Sodium hydride
(504mg, 12.6mmol) was added portionwise to an ice bath
chilled 



solution of benzyl ethyl malonate (2.9g, 12.6mmol) in
dry DMF (20ml) and stirred for 10 minutes. At room
temperature 3,4-difluoronitrobenzene (2g, 12.6mmol)
was added and stirred under argon. Heated at 1000C for
20 hours. The reaction mixture was cooled and
partitioned between 2N Hydrochloric acid (75ml) and
ethyl acetate (75ml). The aqueous layer was extracted
with ethyl acetate (2x 75ml) and the combined organics
were evaporated to a yellow oil. Purified
bychromatography on silica gel eluting with ethyl
acetate/hexane ( 1 :4) to give the title compound as a
yellow oil (3.86g, 10.6mmol). LC/MS: Rt=3.40, [MH]+
362. The following compound was prepared in a similar
manner to ethyl phenylmethyl
(2-fluoro-4-nitrophenyl)propanedioate using the
appropriate starting materials. Description 4 Ethyl
(4-amino-2-fluorophenyl)acetate Ethyl phenylmethyl
(2-fluoro-4-nitrophenyl)propanedioate (3.86g,
10.6mmol) dissolved in ethanol, was treated with
ammonium formate (6.7g, 10.6mmol) and palladium on
carbon 10% paste (380mg) was added under argon. The
reaction mixture was refluxed for 3 hours, cooled and
filtered. Evaporated and purified by chromatography on
silica gel eluting with ethyl acetate/hexane ( 1 : 1 )
to give the title compound as a yellow oil ( 1.26g).
LC/MS: Rt=2. 10, [MH]+ 198. The following compound was
prepared in a similar manner to ethyl (4-amino-2-
fluorophenyl)acetate, using the appropriate starting
materials.Description 5 Ethyl
(4-amino-3-chlorophenyl)acetate
Ethyl-4-aminophenylacetate (2Og, 112mmol) was
dissolved in chloroform (300ml) and treated with
N-chlorosuccinimde (14.92g, 112mmol) and stirred for
15 minutes at room temperature under argon. Reaction
mixture was washed with water, brine and dried over
magnesium sulphate. Evaporated to a brown oil which
was purified by chromatography on silica gel eluting
with ethyl acetate (0- 45%) in hexane to give the
title compound as a orange oil (10.12g, 47.4mmol).
LC/MS: Rt=2.59, [MH]+ 214. Description 6 Ethyl
(4-{1,3-dioxo-4,9-bis[(phenylmethyl)oxy]-1,3-dihydro-2
H-benzo[f]isoindol-2- yl}phenyl)acetateA mixture of
1^-bisKphenylmethylJoxy^.S-naphthalenedicarboxylic
acid (2.Og, 4.67mmol) and ethyl (4-aminophenyl)acetate
( 1.67g, 9.35mmol) were heated to 12O0C in acetic acid
(30ml) for 2 hours. The mixture solidified on standing
at room temperature overnight. Water was added and the
solid collected by filtration and washed with water.
This was dried under vacuum to give the title compound
(2.65g, 4.64mmol). LC/MS: Rt=4.24, [MH]+ 572. The
following compounds were prepared in a similar manner
to ethyl (4-{1 ,3- 



dioxo-4,9-bis[(phenylmethyl)oxy]-1
,3-dihydro-2H-benzo[/]isoindol-2- yl}phenyl)acetate
using the appropriate starting materials. Name LC/MS
Ethyl (3-chloro-4-{1,3- Rt=4.1 5 dioxo-4,9- [MH]+606
bis[(phenylmethyl)oxy] -1,3-dihydro-2Hbenzo[
f]isoindol-2- yl}phenyl)acetate Ethyl
(4-{1,3-dioxo-4,9- Rt=4.08 bis[(phenylmethyl)oxy]
[MH]+ 590 -1,3-dihydro-2Hbenzo[ f]isoindol-2-yl}-
3-fluorophenyl)acetateDescription 7 Ethyl [4-(A,
9-dihydroxy-1,3-dioxo-1,3-dihydro-2H-benzo[f]isoindol-
2- yl)phenyl]acetate 10% Palladium on carbon (0.265g)
was suspended in ethanol (250ml), to this was added
ethyl (4-{1 ,3-dioxo-4,9-bis[(phenylmethyl)oxy]-1
,3-dihydro-2Hbenzo[ f)isoindol-2-yl}phenyl)acetate
(2.65g, 4.64mmol). The reaction was stirred at room
temperature under an atmosphere of hydrogen for 3
hours. This was filtered through a bed of celite under
a blanket of argon, and washed with dichloromethane.
The filtrate was evaporated to give a tan solid ( 1
.52g, 3.89mmol). LC/MS: Rt=3.25, [MH]+ 392. The
following compounds were prepared in a similar manner
to ethyl [4-(4,9- dihydroxy-1 ,3-dioxo-1
,3-dihydro-2/-/-benzo[/]isoindol-2-yl)phenyl]acetate
using the appropriate starting materials.Description 8
Ethyl
[3-chloro-4-(4,9-dihydroxy-1,3-dioxo-1,3-dihydro-2H-be
nzo[f]isoindol-2- yl)phenyl]acetate To a solution of
ethyl (3-chloro-4-{1
,3-dioxo-4,9-bis[(phenylmethyl)oxy]-1 ,3-
dihydro-2H-benzo[/]isoindol-2-yl}phenyl)acetate
(0.505g, 0.84mmol) in DCM (30ml), cooled to -78C under
an atmosphere of argon, was added boron tribromide
(0.24ml, 2.50mmol) drop wise. Stirred at -78C for 25
minutes. The reaction mixture was quenched with water
and warmed to room temperature. This was extracted
twice with DCM using a hydrophobic frit. The organic
phase was evaporated to an orange solid. Hot
trituration in DCM resulted in a yellow solid which
was collected by filtration (0.1 89g, 0.44mmol). The
filtrate was 



purified by chromatography on silica gel, eluting with
ethyl acetate (0-70%) in hexane to give the title
compound as a yellow solid (0.035g, 0.082mmol). LC/MS:
Rt=3.22, [MH]+ 426.Description 9 Ethyl (4-{4,
9-bis[(difluoromethyl)oxy]-1,3-dioxo-1,3-dihydro-2H-be
nzo[f]isoindol-2- yl}phenyl)acetate To a solution of
ethyl [4-(4,9-dihydroxy-1 ,3-dioxo-1
,3-dihydro-2Hbenzo[/] isoindol-2-yl)phenyl]acetate
(0.20Og 1 0.51 mmol) in dimethylformamide (7ml) was
added sodium carbonate (0.163g, 1.53mmol) followed by
sodium chlorodifluoroacetate (0.233g, 1.53mmol). The
mixture was heated to 1000C for 2.5 hours. Further
sodium carbonate (0.054g, 0.51 mmol) and sodium
chlorodifluoroacetate (0.078g, 0.51 mmol) was added,
heating continued for 1 hour, and the same amounts
added again and heating continued for 30 minutes. The
mixture was cooled to room temperature and water
added. The resulting brown solid was collected by
filtration and washed with water. This was purified by
chromatography on silica gel, eluting with ethyl
acetate (0-30%) in hexane to give the title compound
as white solid (0.032g, 0.065mmol). LC/MS: Rt=3.61 ,
[MH]+ 492. The following compounds were prepared in a
similar manner to ethyl (4-{4,9-
bis[(difluoromethyl)oxy]-1 ,3-dioxo-1
,3-dihydro-2H-benzo[r]isoindol-2- yl}phenyl)acetate
using the appropriate starting materials.Example 1
(4-{4,9-Bis[(difluoromethyl)oxy]-1,3-dioxo-1,3-dihydro
-2H-benzo[f]isoindol-2- yl}phenyl)acetic acid Ethyl
(4-{4,9-bis[(difluoromethyl)oxy]-1 ,3-dioxo-1
,3-dihydro-2H-benzo[/]isoinclol-2- yl}phenyl)acetate
(0.03g, 0.061mmol) was heated to 1000C in a 1: 1
mixture of acetic acid : 2N aqueous hydrochloric acid
(4ml) for 2 hours. The reaction was cooled to room
temperature. On addition of water, the resulting white
solid was collected by filtration and washed with
water. This was purified by MDAP to give the desired
product (0.01 7g, 0.037mmol). LC/MS: Rt=3.28, [MH]+
464. The following compounds were prepared in a
similar manner to (4-{4,9- bis[(difluoromethyl)oxy]-1
,3-dioxo-1 ,3-dihydro-2/-/-benzo[f|isoindol-2-
yl}phenyl)acetic acid using the appropriate starting
materials.Description 10
(4-{4,9-Bis[(difluoromethyl)oxy]-1-hydroxy-3-oxo-1,3-d
ihydro-2H-benzo[f]isoindol-
2-yl}-3-fluorophenyl)acetic acid To a solution of
(4-{4,9-bis[(difluoromethyl)oxy]-1 ,3-dioxo-1
,3-dihydro-2/-/-
benzo[f]isoindol-2-yl}-3-fluorophenyl)acetic acid
(0.041g, 0.085mmol) in ethanol (2ml) and
tetrahydrofuran (4ml), was added sodium borohydride
(0.01 9g,0.51 mmol). This was stirred at O0C for 5
minutes. The mixture was evaporated 



and then quenched with aqueous saturated ammonium
chloride solution until the mixture was pH7. This was
extracted x 2 with ethyl acetate, washed with brine,
dried over magnesium sulphate and evaporated to give
the crude product (0.035g, 0.072mmol). LC/MS: Rt=2.88,
[MH]+484. The following compounds were prepared in a
similar manner to (4-{4,9-
bis[(difluoromethyl)oxy]-1-hydroxy-3-oxo-1
,3-dihydro-2/-/-benzo[/]isoindol-2-yl}-3-
fluorophenyl)acetic acid using the appropriate
starting materials. Example 5
(4-{4,9-Bis[(difluoromethyl)oxy]-1-oxo-1,3-dihydro-2H-
benzo[f]isoindol-2-yl}-3- fluorophenyl)acetic acidTo a
solution of
(4-{4,9-bis[(difluoromethyl)oxy]-1-hydroxy-3-oxo-1
,3-dihydro-2/-/-
benzo[/]isoindol-2-yl}-3-fluorophenyl)acetic acid
(0.035g, 0.072mmol) in trifluoroacetic acid (2ml)
cooled to O0C, was added triethylsilane (0.019ml, 0.1
lOmmol). Stirring continued at 00C for 5 minutes and
then the mixture was evaporated. The crude mixture was
purified using MDAP. The clean fractions were
evaporated to give the title compound (0.01 5g,
0.033mmol). LC/MS: Rt=3.15, [MH]+468. The following
compounds were prepared in a similar manner to
(4-{4,9- bis[(difluoromethyl)oxy]-1 -oxo-1
,3-dihydro-2/-/-benzo[f]isoindol-2-yl}-3-
fluorophenyl)acetic acid using the appropriate
starting materials. Description 11 Diethyl
1-(ethyloxy)-4-hydroxy-2,3-naphthalenedicarboxylateBro
moethane (0.359g, 3.29mmol) was added to a stirred
solution of diethyl 1,4-
dihydroxy-2,3-naphthalenedicarboxylate (1g, 3.29mmol)
and potassium carbonate (0.454g, 3.29mmol) in acetone
(25ml). The reaction mixture was refluxed for 24 hours
under an atmosphere of argon. The resulting mixture
was evaporated and the residue was partitioned between
2 x ethylacetate and water. The combined organics were
washed with water and dried over magnesium sulphate.
The orange oil was purified by chromatography on
silica gel, eluting with ethyl acetate (0-10%) in
hexane to give the title compound as a clear oil
(0.661 g, 1.99mmol). LC/MS: Rt=3.63, [MH] 331 . The
following compounds were prepared in a similar manner
to diethyl 1-
(ethyloxy)-4-hydroxy-2,3-naphthalenedicarboxylate
using the appropriate starting materials.Description
12 Diethyl
1-(ethyloxy)-4-[(phenylmethyl)oxy]-2,3-naphthalenedica
rboxylate Benzyl bromide ( 1 .32ml, 11.1mmol) was
added to a stirred solution of diethyl 1-
(ethyloxy)-4-hydroxy-2,3-naphthalenedicarboxylate
(2.45g, 7.38mmol) and potassium carbonate ( 1.53g, 11.
1mmol) in acetone (50ml). The reaction mixture 



was refluxed for 1 hour under an atmosphere of argon.
The resulting mixture was evaporated and the residue
was partitioned between 2 x ethylacetate and brine.
The combined organics were washed with water and dried
over magnesium sulphate. The clear oil was purified by
chromatography on silica gel, eluting with ethyl
acetate (0-40%) in hexane to give the title compound
as clear oil (3.05g, 7.23mmol). LC/MS: Rt=3.77,
[MH]+423. The following compounds were prepared in a
similar manner to diethyl 1-
(ethyloxy)-4-[(phenylmethyl)oxy]-2,3-naphthalenedicarb
oxylate using the appropriate starting
materials.Description 13
i-fEthyloxy^-tfphenylmethyljoxyJ^S-naphthalenedicarbox
ylic acid A mixture of diethyl
1-(ethyloxy)-4-[(phenylmethyl)oxy]-2,3-
naphthalenedicarboxylate (3.05g, 7.23mmol), ethanol
(30ml), and 2N aqueous sodium hydroxide solution
(35ml) was refluxed for 3 hours. The reaction mixture
was cooled and evaporated. This was acidified with HCI
(2N) and extracted with ethyl acetate twice. Combined
organics were dried over magnesium sulphateand the
solvent evaporated to give the title compound as a
white solid (2.55g, 6.97mmol). LC/MS: Rt=2.76, [MH]-
365. The following compounds were prepared in a
similar manner to 1-(ethyloxy)-4-
[(phenylmethyl)oxy]-2,3-naphthalenedicarboxylic acid
using the appropriate starting materials. Name LC/MS
1-(Methyloxy)-4- Rt=2.62 [(phenylmethyl)oxy]-2,3-
[MH]- 351 naphthalenedicarboxylic acid
1-[Methylethoxy]-4- Rt=2.87 [(phenylmethyl)oxy]-2,3-
[MH]+ naphthalenedicarboxylic acid 381
1-[(Phenylmethyl)oxy]-4- Rt=2.95 (propyloxy)-2,3-
[MH]- 379 naphthalenedicarboxylic acid Description 14
Ethyl
(4-{4-(ethyloxy)-1,3-dioxo-9-[(phenylmethyl)oxy]-1,3-d
ihydro-2Hbenzo[ f]isoindol-2- yl}phenyl)acetateA
mixture of
1-(ethyloxy)-4-[(phenylmethyl)oxy]-2,3-naphthalenedica
rboxylic acid (2.55g, 6.97mmol) and ethyl
(4-aminophenyl)acetate (2.49g, 13.9mmol) were heated
to 12O0C in acetic acid (20ml) for 18 hours. The
reaction mixture was diluted with brine and extracted
with ethyl acetate twice. Combined organics were
washed with water then dried over magnesium sulphate,
the solvent 



evaporated to give a brown oil. This was purified by
chromatography on silica gel, eluting with ethyl
acetate (0-30%) in hexane to give the title compound
as a peach coloured solid (2.63g, 5.17mmol). LC/MS:
Rt=3.95, [MH]+ 510. The following compounds were
prepared in a similar manner to ethyl (4-{4-
(ethyloxy)-1 ,3-dioxo-9-[(phenylmethyl)oxy]-1
,3-dihydro-2H-benzo[^isoindol-2- yl}phenyl)acetate
using the appropriate starting materials and on some
occasions, MDAP was included (denoted by *). Name
LC/MS Ethyl (4-{4- Rt=3.94 (methyloxy)-1,3-dioxo-
[MH]+496 9-[(phenylmethyl)oxy]- 1,3-dihydro-2Hbenzo[
f]isoindol-2- yl}phenyl)acetateHETEROBICYCLIC
SULFONAMIDE DERIVATIVES FOR THE TREATMENT OF DIABETES
The invention is concerned with novel heterobicyclic
derivatives of the formula (I) wherein V is N or
-C(R7)-; W is a single bond or -C(R8R9)-; X is O, S,
SO, SO2 or N(R10) ; Y is -C(R1 1R12)-, -C(Rn
R12)C(R13R14 )-, -C(Rp R12)C(R13R14)C(R15R16)-, -C(Rp
R12)C(R13R14)C(R15R16)C(R17R18)- or -C(Rn )=C(R12)-;
R1, R2, R3, R4 and R5 independently from each other
are hydrogen, halogen, cyano, hydroxy, lower-alkyl,
fluoro-lower-alkyl, lower-alkoxy, fluoro-lower-alkoxy,
lower-alkyl-C(O), lower-alkyl-C(O)-NH,
lower-alkyl-C(O)-N(lower-alkyl), loweralkyl- S(O)2,
NH2-S(O)2, N(H,lower-alkyl)-S(O)2 or
N(lower-alkyl)2-S(O)2, NH2- C(O),
N(H,lower-alkyl)-C(O), N(lower-alkyl)2-C(O), COOH or
lower-alkoxy- C(O), wherein lower-alkyl is optionally
substituted with hydroxy, NH2, N(H,loweralkyl) or
N(lower-alkyl)2; R6 is an aryl or heteroaryl group,
which aryl or heteroaryl group is optionally
substituted by 1 to 4 substituents selected from the
group consisting of halogen, hydroxy, cyano,
lower-alkyl, fluoro-lower-alkyl, lower-alkoxy,
fluoro-loweralkoxy, lower-alkyl-C(O),
lower-alkyl-C(O)-NH, lower-alkyl-C(O)-N(lower-alkyl),
lower-alkyl-S(O)2, NH2-S(O)2, N(H,lower-alkyl)-S(O)2,
N(lower-alkyl)2-S(O)2,NH2-C(O), N(H,lower-alkyl)-C(O),
N(lower-alkyl) 2-C(O), lower-alkoxy-C(O), COOH,
lH-tetrazol-5-yl, 5-oxo-4H-[l,2,4]oxadiazol-3-yl,
5-oxo-4H- [1,2,4]thiadiazol-3-yl, 5-thioxo-4H-
[1,2,4]oxadiazol-3-yl, 2-oxo-3H-
[l,2,3,5]oxathiadiazol-4-yl, SO3H,
3-hydroxy-isooxazol-5-yl, 6-oxo-6H-pyran-3-yl, 



6-oxo-6H-pyran-2-yl, 2-oxo-2H-pyran-3-yl,
2-oxo-2H-pyran-4-yl and P(O)(OCH 2CH3)OH, wherein
lower-alkyl is optionally substituted with COOH,
hydroxy, NH2, N(H,lower-alkyl) or N(lower-alkyl) 2,
and wherein fluoro-loweralkyl is optionally
substituted with hydroxy; R7 is hydrogen, halogen,
lower-alkyl, lower-alkoxy, fluoro-lower-alkyl,
fluoro-loweralkoxy, hydroxy or hydroxy- lower-alkyl;
R8 and R9 independently from each other are hydrogen
or lower-alkyl; R10 is hydrogen, lower-alkyl,
cycloalkyl, lower-alkyl-C(O), lower-alkyl-S(O) 2,
loweralkoxy- C(O), (lower-alkyl)NH-C(O), or
(lower-alkyl) 2N-C(O); R1 1, R12 , R13 , R14 , R15 ,
R16 , R17 and R18 independently from each other are
hydrogen, halogen, hydroxy, lower alkyl, lower-alkoxy,
fluoro-lower-alkyl, fluoro-loweralkoxy, hydroxy-
lower- alkyl, aryl, COOH, C(O)O-Iower-alkyl or cyano;
and pharmaceutically acceptable salts and esters
thereof. Further, the invention is concerned with a
process for the manufacture of the above compounds,
pharmaceutical preparations which contain such
compounds as well as the use of these compounds for
the production of pharmaceutical preparations. High
levels of free fatty acids (FFA) lead to an increase
of liver mitochondrial b- oxidation, which is crucial
to drive efficient gluconeogenesis. The mitochondrial
oxidation of long-chain FFArequires the intervention
of two membrane-bound carnitine-dependent
palmitoyltransferases (CPTs). CPTl, the outer
mitochondrial membrane enzyme, catalyzes the formation
of long-chain acylcarnitines. liver (L-CPTl) and
muscle (M-CPTl) CPTl isoforms are encoded by two
different genes and inhibited by malonyl-CoA. The
N-ter domain of L-CPTl confers its lower sensitivity
to malonyl CoA. CPT2, the inner mitochondrial membrane
enzyme, reconverts long-chain acylcarnitines into
long-chain acyl CoA esters. Long-chain acyl-CoAs are
then b-oxidized to acetyl-CoA, which activates the
pyruvate carboxylase and gluconeogenesis. According to
the mechanism of action described above,
pharmaceutically active substances which inhibit
L-CPTl reduce liver b- oxidation, consequently inhibit
gluconeogenesis and therefore counteract
hyperglycemia.The present invention relates to novel
compounds which inhibit liver carnitine palmitoyl
transferase 1 (L-CPTl) activity. The compounds of the
present invention can be used as pharmaceutically
active agents which are useful in the prevention
and/or treatment of diseases which are modulated by
L-CPTl inhibitors, particularly diseases which are
related to hyperglycemia and/or glucose tolerance
disorders. Such diseases include e.g. diabetes and
associated pathologies, non insulin dependent diabetes
mellitus (also referred to as diabetes type II),
obesity, hypertension, insulin resistance syndrome,
metabolic syndrome, hyperlipidemia,
hypercholesterolemia, fatty liver disease,
atherosclerosis, congestive heart failure and renal
failure. 



Unless otherwise indicated, the following definitions
are set forth to illustrate and define the meaning and
scope of the various terms used to describe the
invention herein. In this specification the term
"lower" is used to mean a group consisting of one to
seven, preferably of one to four carbon atom(s). The
term "halogen" refers to fluorine, chlorine, bromine
and iodine, with fluorine, chlorine and bromine being
preferred. The term "alkyl", alone or in combination
with other groups, refers to a branched or
straight-chain monovalent saturated aliphatic
hydrocarbon radical of one to twenty carbon atoms,
preferably one to sixteen carbon atoms, more
preferably one to ten carbon atoms. Lower-alkyl groups
as described below also are preferred alkyl groups.
Alkyl groups can optionally be substituted with
hydroxy, NH , N(H,lower-alkyl) or N(lower-alkyl)2 or
COOH. Unless specifically mentioned, unsubstituted
alkyl groups are preferred. The term "lower-alkyl",
alone or in combination with other groups, refers to a
branched or straight-chain monovalent alkyl radical of
one to seven carbon atoms, preferably one to four
carbon atoms. This term is further exemplified by such
radicals as methyl, ethyl, n-propyl, isopropyl,
n-butyl, s-butyl, t-butyl and the like. Lower-alkyl
groups can optionally be substituted with hydroxy,
NH2, N(H,lower- alkyl), N(lower-alkyl) 2. or COOH.
Unless specifically mentioned, unsubstituted
lower-alkyl groups are preferred. The term
"carboxy-lower-alkyl" refers to a lower-alkyl group
which is substituted with COOH. The term
"hydroxy-lower-alkyl" refers to a lower-alkyl group
which is substituted with hydroxy. The term
"cycloalkyl" refers to a monovalent carbocyclic
radical of 3 to 10 carbon atoms, preferably 3 to 6
carbon atoms, such as cyclopropyl, cyclobutyl,
cyclopentyl, or cyclohexyl.- A - The term
"fluoro-lower-alkyl" refers to lower-alkyl groups
which are mono- or multiply substituted with fluorine.
Examples of fluoro-lower-alkyl groups are e.g. CFH ,
CF2H, CF3, CF3CH2, CF3(CH2)2, (CF3)2CH and CF2H-CF2 .
The term "alkoxy" refers to the group R'-O-, wherein
R' is an alkyl. The term "lower- alkoxy" refers to the
group R'-O-, wherein R' is a lower-alkyl. The term
"fluoro-lower-alkoxy" refers to the group R"-O-,
wherein R" is fluorolower- alkyl. Examples of
fluoro-lower-alkoxy groups are e.g. CFH2-O, CF2H-O,
CF3-O, CF3CH2-O, CF3(CH2)2-O, (CF3)2CH-O, and
CF2H-CF2-O. The term "acid isostere" refers to groups
which have similar steric and electronic features of a
carboxylic acid, or that are known in the art to mimic
the spatial arrangement and electronic properties of a
carboxylic acid. Examples of acid isosteres
arelH-tetrazol-5- yl, 4H-[l,2,4]oxadiazol-3-yl-5-one,
4H-[l,2,4]thiadiazol-3-yl-5-one, 4H- [ 1,2,4]
oxadiazol- 



3-yl-5-thione, 3H-[l,2,3,5]oxathiadiazol-4-yl-2-oxide,
SO3H, 3-hydroxy-isooxazol, 3- hydroxy-pyran-4-one or
P(O)(OCH 2CH3)OH. The term "aryl", alone or in
combination, relates to the phenyl or naphthyl group,
preferably the phenyl group, which can optionally be
substituted, unless specifically stated otherwise, by
1 to 5 , preferably 1 to 3, substituents,
independently selected from the group consisting of
halogen, hydroxy, amino, NO2, lower-alkyl, hydroxy-
lower- alkyl, loweralkoxy, carboxy, carboxy- lower-
alkyl, H2NC(O), (H,lower- alkyl)NC(O), (loweralkyl)
2NC(O) , fluoro-lower-alkyl, lower- alkyl-SO2, lower-
alkyl-SO2O, lower- alkyl-SO2- NH, lower-
alkyl-SO2-N(lower- alkyl), H2NSO2, (H,lower-alkyl)NSO
2, (lower- alkyl)2NSO2, cyano, heteroaryl, cycloalkyl,
phenyl and phenyloxy. Preferred substituents are
halogen, lower-alkyl, fluoro-lower-alkyl, lower-alkoxy
and fluoro-lower-alkoxy. Furthermore, aryl groups can
be substituted as described in the description below.
The term "heteroaryl" refers to an aromatic 5 to 6
membered monocyclic ring or 9 to 10 membered bicyclic
ring which can comprise 1, 2 or 3 atoms selected from
nitrogen, oxygen and/or sulphur, such as furyl,
pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
thienyl, isoxazolyl, oxazolyl, oxadiazolyl,
imidazolyl, pyrrolyl, pyrazolyl, triazolyl,
tetrazolyl, thiazolyl, isothiazolyl,
1,2,3-thiadiazolyl, benzoimidazolyl, indolyl,
indazolyl, benzoisothiazolyl, benzoxazolyl,
benzoisoxazolyl and quinolinyl. Preferred heteroaryl
groups are pyridinyl, pyrazolyl and thiazolyl, more
preferably pyridinyl and thiazolyl. Unless
specifically stated otherwise, a heteroaryl group may
optionally have a substitution pattern as described
earlier in connection with the term "aryl".
Furthermore, heteroaryl groups can be substituted as
described in the description below.Compounds of
formula (I) can form pharmaceutically acceptable salts
with bases. Examples of such salts are alkaline,
earth-alkaline and ammonium salts such as e.g. sodium,
potassium, calcium and trimethylammonium salt. The
term "pharmaceutically acceptable salts" refers to
such salts. The term "pharmaceutically acceptable
esters" embraces derivatives of the compounds of
formula (I), in which a carboxy group has been
converted to an ester. Lower-alkyl,
hydroxy-lower-alkyl, lower-alkoxy-lower-alkyl,
amino-lower-alkyl, mono- or
di-lower-alkyl-amino-lower-alkyl,
morpholino-lower-alkyl, pyrrolidino-lower-alkyl,
piperidino-lower-alkyl, piperazino-lower-alkyl,
lower-alkyl-piperazino-lower-alkyl and aralkyl esters
are examples of suitable esters. The methyl, ethyl,
propyl, butyl and benzyl esters are preferred esters.
The term "pharmaceutically acceptable esters"
furthermore embraces compounds of formula (I) in which
hydroxy groups have been converted to the
corresponding esters with inorganic or organic acids
such as, nitric acid, sulphuric acid, phosphoric acid,
citric acid, formic acid, maleic acid, acetic acid,
succinic acid, tartaric acid, methanesulphonic acid,
p-toluenesulphonic acid and the like, which are non
toxic to living 



organisms.In detail, the present invention relates to
compounds of formula (I) wherein V is N or -C(R7)-; W
is a single bond or -C(R8R9)-; X is O, S, SO, SO2 or
N(R10) ; Y is -C(R1 1R12)-, -C(Rn R12)C(R13R14 )-,
-C(Rp R12)C(R13R14)C(R15R16)-, -C(Rp
R12)C(R13R14)C(R15R16)C(R17R18)- or -C(Rn )=C(R12)-;
R1, R2, R3, R4 and R5 independently from each other
are hydrogen, halogen, cyano, hydroxy, lower-alkyl,
fluoro-lower-alkyl, lower-alkoxy, fluoro-lower-alkoxy,
lower-alkyl-C(O), lower-alkyl-C(O)-NH,
lower-alkyl-C(O)-N(lower-alkyl), loweralkyl- S(O) 2,
NH2-S(O)2, N(H,lower-alkyl)-S(O) 2 or N(lower-alkyl)
2-S(O)2, NH2- C(O), N(H,lower-alkyl)-C(O),
N(lower-alkyl) 2-C(O), COOH or lower-alkoxy- C(O),
wherein lower-alkyl is optionally substituted with
hydroxy, NH2, N(H,loweralkyl) or N(lower-alkyl) 2; R6
is an aryl or heteroaryl group, which aryl or
heteroaryl group is optionally substituted by 1 to 4
substituents selected from the group consisting of
halogen, hydroxy, cyano, lower-alkyl,
fluoro-lower-alkyl, lower-alkoxy, fluoro-loweralkoxy,
lower-alkyl-C(O), lower-alkyl-C(O)-NH,
lower-alkyl-C(O)-N(lower-alkyl), lower-alkyl-S(O) 2,
NH2-S(O)2, N(H,lower-alkyl)-S(O) 2, N(lower-alkyl)
2-S(O)2, NH2-C(O), N(H,lower-alkyl)-C(O),
N(lower-alkyl) 2-C(O), lower-alkoxy-C(O), COOH,
lH-tetrazol-5-yl, 5-oxo-4H-[l,2,4]oxadiazol-3-yl,
5-oxo-4H- [1,2,4]thiadiazol-3-yl, 5-thioxo-4H-
[1,2,4]oxadiazol-3-yl, 2-oxo-3H-
[l,2,3,5]oxathiadiazol-4-yl, SO3H,
3-hydroxy-isooxazol-5-yl,
6-oxo-6H-pyran-3-yl,6-oxo-6H-pyran-2-yl,
2-oxo-2H-pyran-3-yl, 2-oxo-2H-pyran-4-yl and
P(O)(OCH2CH3)OH, wherein lower-alkyl is optionally
substituted with COOH, hydroxy, NH2, N(H,lower-alkyl)
or N(lower-alkyl)2, and wherein fluoro-loweralkyl is
optionally substituted with hydroxy; R7 is hydrogen,
halogen, lower-alkyl, lower-alkoxy,
fluoro-lower-alkyl, fluoro-loweralkoxy, hydroxy or
hydroxy-lower-alkyl; R8 and R9 independently from each
other are hydrogen or lower-alkyl; R10 is hydrogen,
lower-alkyl, cycloalkyl, lower-alkyl-C(O),
lower-alkyl-S(O) 2, loweralkoxy- C(O),
(lower-alkyl)NH-C(O), or (lower-alkyl)2N-C(O); R1 1,
R12 , R13 , R14 , R15 , R16 , R17 and R18
independently from each other are hydrogen, halogen,
hydroxy, lower alkyl, lower-alkoxy,
fluoro-lower-alkyl, fluoro-loweralkoxy,
hydroxy-lower-alkyl, aryl, COOH, C(O)O-Iower-alkyl or
cyano; and pharmaceutically acceptable salts and
esters thereof. Compounds of formula (I) are
individually preferred and physiologically acceptable 



salts thereof are individually preferred and
pharmaceutically acceptable esters thereof are
individually preferred, with the compounds of formula
(I) being particularly preferred. The compounds of
formula (I) can have one or more asymmetric C or S
atoms and can therefore exist as an enantiomeric
mixture, mixture of stereoisomers or as optically pure
compounds. Preferred compounds of formula (I) as
defined above are those, wherein R11, R12, R13 , R14 ,
R15 , R16 , R17 and R18 independently from each other
are hydrogen, halogen, hydroxy, lower alkyl,
lower-alkoxy, fluoro-lower-alkyl, fluoro-lower-alkoxy,
hydroxylower- alkyl, aryl or cyano. In the compounds
as described above, such in which V is N are
individually preferred and such wherein V is -C(R7)-
are individually preferred. Compounds wherein V is
-C(R7)- and R7 is as defined above are particularly
preferred. Preferably,W is a single bond. Apreferred
embodiment of the present invention relates to
compounds as described above, wherein X is O, S, SO2
or N(R10) and R10 is as defined above. Compounds
wherein X is O are individually preferred, compounds
wherein X is S are individually preferred, compounds
wherein X is SO are individually preferred, compounds
wherein X isSO are individually preferred and
compounds wherein X is N(R10) and R10 is as defined
above are individually preferred. Other preferred
compounds according to the present invention are
those, wherein Yis -C(R11R12)- or -C(Rn
R12)C(R13R14)-, and R11,R12, R13 and R14 are as
defined above. Furthermore, those compounds are
preferred, wherein R1, R2, R3, R4 and R5 independently
from each other are hydrogen, halogen, lower-alkyl,
fluoro-lower-alkyl, lower-alkoxy, fluoro-lower-alkoxy
or NH2-C(O). Preferably at least 2 of R1, R2, R3, R4
and R5 are hydrogen, more preferably at least 3, even
more preferably at least 4. Preferably, R1, R2, R3, R4
and R5 independently from each other are hydrogen,
halogen or lower-alkoxy. Preferably, R1 is
lower-alkoxy, more preferably R1 is methoxy. It is
preferred, that R2, R3 and R5 are hydrogen. It is also
preferred that R4 is halogen, more preferably R4 is
chloro. Another preferred embodiment of the present
invention is related to compounds of formula (I) as
defined above, wherein R6 is an aryl or heteroaryl
group, which aryl or heteroaryl group is optionally
substituted by 1 to 4 substituents selected from the
group consisting of halogen, cyano, lower-alkyl,
carboxy-lower-alkyl, lower-alkoxy, COOH, IHtetrazol-
5-yl and 5-oxo-4H-[l,2,4]oxadiazol-3-yl. Preferably,
R6 is an aryl or heteroaryl group, which aryl or
heteroaryl group is optionally substituted by 1 to 4
substituents selected from the group consisting of
halogen, lower-alkyl, carboxy-lower-alkyl,
loweralkoxy, COOH, lH-tetrazol-5-yl and
5-oxo-4H-[l,2,4]oxadiazol-3-yl. More preferably, R6 is
a phenyl, pyridinyl, pyrazolyl or thiazolyl group,
which group is optionally substituted by 



1 to 2 substituents selected from the group consisting
of halogen, cyano, lower-alkyl, carboxy-lower-alkyl,
lower-alkoxy, COOH, lH-tetrazol-5-yl and 5-oxo-4H-
[1,2,4] oxadiazol-3-yl. More preferably, R6 is a
phenyl, pyridinyl or thiazolyl group, which group is
optionally substituted by 1 to 2 substituents selected
from the group consisting of halogen, lower-alkyl,
carboxy-lower-alkyl, lower-alkoxy, COOH,
lH-tetrazol-5-yl and 5- oxo-4H-[l,2,4]oxadiazol-3-yl.
More preferably, R6 is a phenyl, pyridinyl or
thiazolyl group, which group is optionally substituted
by 1 to 2 substituents selected from the group
consisting of halogen, carboxy-lower-alkyl and COOH,
more preferably halogen and COOH. Most preferably, R6
is 4-carboxy-phenyl, 3-fluoro-4-carboxy-phenyl,
3-chloro-4- carboxy-phenyl, 2-carboxy-pyridin-5-yl,
4-carboxy-methyl-phenyl, 4-carboxy-methylthiazol- 2-yl
or 2-carboxy-methyl-thiazol-4-yl. Other preferred
compounds of the present invention are those, wherein
R7 is hydrogen, halogen, lower-alkyl, lower-alkoxy or
fluoro-lower-alkoxy. Preferably, R7 is hydrogen or
halogen. More preferably, R7 is hydrogen or fluoro.
Furthermore, it is preferred that R8 and R9 are
hydrogen. It is also preferred that R10 is
hydrogen.Other preferred compounds according to the
present invention are those, wherein R11, R12, R13 ,
R14 , R15 , R16 , R17 and R18 independently from each
other are hydrogen or phenyl. More preferably, R11,
R12, R13 , R14 , R15 , R16 , R17 and R18 are hydrogen.
Furthermore, it is preferred that R11, R12, R13 , R14
, R15 , R16 , R17 and R18 are hydrogen, COOH or
C(O)Olower- alkyl. Preferably, not more than one of
R11, R12, R13 , R14 , R15 , R16 , R17 and R18 is
phenyl, COOH or C(O)O-lower-alkyl. In particular,
preferred compounds are the compounds of formula (I)
described in the examples as individual compounds as
well as pharmaceutically acceptable salts as well as
pharmaceutically acceptable esters thereof. Preferred
compounds of formula (I) are those selected from the
group consisting of:
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-fluoro-benzoic acid,
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
5-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-pyridine-2-carboxylic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-methoxy-benzoic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-methyl-benzoic acid, 



4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-3-methyl-benzoic acid,
2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazole-4-carboxylic acid,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo[l,4]oxazine-6- carboxylic acid
[4-(lH-tetrazol-5-yl)-phenyl] -amide,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo[l,4]oxazine-6- carboxylic acid
[4-(5-oxo-4,5-dihydro-[l,2,4]oxadiazol-3-yl)-phenyl]-a
mide, 4- {[4-(5-Chloro-2-methoxy-benzenesulfonyl)-
1,2,3,4-tetrah ydro-quinoxaline-6- carbonyl] -amino
}-benzoic acid, 5-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-
1,2,3,4-tetrah ydro-quinoxaline-6- carbonyl] -amino
}-pyridine-2-carboxylic acid, 4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-
l,2,3,4-tetrahydro-quinoxaline-6- carbonyl] -amino
}-2-fluoro-benzoic acid, 4-
{[4-(3-Fluoro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
1,4] oxazine-6-carbonyl]-aminoj-benzoic acid,
4-{[4-(2,5-Difluoro-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[l,4]oxazine-6-carbonyl]- aminoj-benzoic acid,
4-{[4-(5-Fluoro-2-methyl-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid, 4-
{[4-(3-Difluoromethoxy-benzenesulfonyl)-3,4-dihydro-2H
-benzo[ 1,4] oxazine-6- carbonyl] -amino }-benzoic
acid,
4-{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[l,4]oxazine-6-carbonyl]- aminoj-benzoic acid,
4-{[4-(3-Trifluoromethyl-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid,
4-{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
l,4]oxazine-6-carbonyl]- aminoj-benzoic acid,
2-Fluoro-4-
{[4-(3-trifluoromethyl-benzenesulfonyl)-3,4-dihydro-2H
-benzo[ 1,4] oxazine- 6-carbonyl] -amino }-benzoic
acid,
4-{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
l,4]oxazine-6-carbonyl]- amino}-2-fluoro-benzoic acid,
2-Fluoro-4-{[4-(3-fluoro-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid,
4-{[4-(2,5-Difluoro-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[l,4]oxazine-6-carbonyl]- amino}-2-fluoro-benzoic
acid,
2-Fluoro-4-{[4-(5-fluoro-2-methyl-benzenesulfonyl)-3,4
-dihydro-2H-benzo[l,4]oxazine- 



6-carbonyl] -amino }-benzoic acid,
4-{[4-(3-Difluoromethoxy-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl]
-amino}-2-fluoro-benzoic acid,
4-{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[l,4]oxazine-6-carbonyl]- amino}-2-fluoro-benzoic
acid, 4-
{[4-(3-Carbamoyl-benzenesulfonyl)-3,4-dihydro-2H-benzo
[ 1,4] oxazine-6-carbonyl] - amino}-2-fluoro-benzoic
acid,
6-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-nicotinic
acid,
2-Chloro-4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-2,
3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro
-benzooxazole-5-carbonyl]- amino }-benzoic acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro
-benzooxazole-5-carbonyl]- amino}-2-fluoro-benzoic
acid,
3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-ben
zooxazole-5-carboxylic acidphenylamide,
3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-ben
zooxazole-5-carboxylic acid pyridin -3-ylamide,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2-phenyl-2,
3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid,
4-{[9-(5-Chloro-2-methoxy-benzenesulfonyl)-6,7,8,9-tet
rahydro-5-oxa-9-azabenzocycloheptene- 2-carbonyl]
-amino }-benzoic acid,
2-Chloro-4-{[9-(5-chloro-2-methoxy-benzenesulfonyl)-6,
7,8,9-tetrahydro-5-oxa-9-azabenzocycloheptene-
2-carbonyl] -amino }-benzoic acid,
4-{[6-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4,5,6-tet
rahydro-2Hbenzo[ b] [1,4] oxazocine-8-carbonyl] -amino
}-benzoic acid,
2-Chloro-4-{[6-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4,5,6-tetrahydro-2Hbenzo[ b] [1,4]
oxazocine-8-carbonyl] -amino }-benzoic acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-trifluoro
methyl-2,3-dihydrobenzooxazole- 5-carbonyl] -amino
}-benzoic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-trifluoro
methyl-3,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl]
-amino }-benzoic acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-methoxy-2
,3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methoxy-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid, 



4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,
3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid,
2-Chloro-4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-7-
fluoro-2,3-dihydrobenzooxazole- 5-carbonyl] -amino
}-benzoic acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,
3-dihydro-benzooxazole-5- carbonyl] -amino
}-2-fluoro-benzoic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-8-
fluoro-3,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl]
-amino }-benzoic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-2-fluoro-benzoic acid,
4-{[7-Chloro-3-(5-chloro-2-methoxy-benzenesulfonyl)-2,
3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid,
4-{[8-Chloro-4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-methyl-2,
3-dihydro-benzooxazole-5-carbonyl] -amino }-benzoic
acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methyl-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-ben
zooxazole-5-carboxylic acid (4- fluoro-phenyl)-amide,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]thiazine-6- carbonyl] -amino }-benzoic
acid,
4-{[l-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro
-lH-4-oxa-l,5-diazanaphthalene- 7--carbonyl] -amino
}-benzoic acid,
l-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-
lH-4-oxa- l,5-diaza-naphthalene-7- carboxylic acid
phenylamide,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-4H-benzo[ 1,4]
oxazine-6-carboxylic acid phenylamide,
(2-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5-carbonyl]- amino
}-thiazol-4-yl)-acetic acid,
(3-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5-carbonyl]- amino}-phenyl)-acetic
acid,
(4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5-carbonyl]- amino}-phenyl)-acetic
acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3
,4-dihydro-2Hbenzo[ 



1,4] oxazine-6-carbonyl] -amino }-thiazol-4-yl)-acetic
acid,
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-phenyl)-acetic acid,
(2-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2
,3-dihydro-benzooxazole-5- carbonyl] -amino
}-thiazol-4-yl)-acetic acid,
(4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2
,3-dihydro-benzooxazole-5- carbonyl] -amino
}-phenyl)-acetic acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazol-4-yl)-acetic acid,
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-phenyl)-acetic acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]thiazine-6- carbonyl] -amino
}-thiazol-4-yl)-acetic acid,
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]thiazine-6- carbonyl] -amino
}-phenyl)-acetic acid, 4-
{[4-(5-Chloro-2-methoxy-benzenesu lfonyl)-l,l-dio xo-
1,2,3,4- tetrah ydrobenzo[ 1,4] thiazine-6-carbonyl]
-amino }-benzoic acid,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo[l,4]oxazine-6-carboxylic acid phenylamide,
3-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid,
4-{[l-(5-Chloro-2-methoxy-benzenesulfonyl)-l,4-dihydro
-2H-benzo[d][l,3]oxazine-7- carbonyl] -amino }-benzoic
acid,
(2-{[l-(5-Chloro-2-methoxy-benzenesulfonyl)-l,4-dihydr
o-2H-benzo[d][l,3]oxazine-7- carbonyl] -amino
}-thiazol-4-yl)-acetic acid, and
(4-{[l-(5-Chloro-2-methoxy-benzenesulfonyl)-l,4-dihydr
o-2H-benzo[d][l,3]oxazine-7- carbonyl] -amino
}-phenyl)-acetic acid, and pharmaceutically acceptable
salts and esters thereof. Particularly preferred
compounds of formula (I) are those selected from the
group consisting of:
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-fluoro-benzoic acid,
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
5-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- 



carbonyl] -amino }-pyridine-2-carboxylic acid, 4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-
1,2,3,4-tetrah ydro-quinoxaline-6- carbonyl] -amino
}-benzoic acid,
2-Chloro-4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-2,
3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro
-benzooxazole-5-carbonyl]- amino}-2-fluoro-benzoic
acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
(2-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5-carbonyl]- amino
}-thiazol-4-yl)-acetic acid,
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-phenyl)-acetic acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]thiazine-6- carbonyl] -amino
}-thiazol-4-yl)-acetic acid, and 4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l,l-dio xo-
1,2,3,4- tetrah ydrobenzo[ 1,4] thiazine-6-carbonyl]
-amino }-benzoic acid, and pharmaceutically acceptable
salts and esters thereof.Other preferred compounds of
formula (I) are those selected from the group
consisting of:
2-Chloro-5-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-trifluor
omethyl-3,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl]
-amino }-thiazol-4-yl)-acetic acid,
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-trifluor
omethyl-3,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl]
-amino }-phenyl)-acetic acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methyl-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-thiazol-4-yl)-acetic acid,
(4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-methyl-2
,3-dihydro-benzooxazole-5- carbonyl] -amino
}-phenyl)-acetic acid,
(2-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-methyl-2
,3-dihydro-benzooxazole-5- carbonyl] -amino
}-thiazol-4-yl)-acetic acid,
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methyl-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-phenyl)-acetic acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazol-5-yl)-acetic acid,
2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- 



carbonyl] -amino J-thiazole-5-carboxylic acid,
(3-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-phenyl)-acetic acid,
3-(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihy
dro-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-phenyl)
-propionic acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-5-methyl-thiazol-4-yl)-acetic acid,
(3-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-pyrazol-
l-yl)-acetic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-cyano-benzoic acid,
2-Fluoro-4-{[4-(2-methoxy-5-methyl-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid, (2-
{[4-(Toluene-3-sulfonyl)-3,4-dihydro-2H-benzo[ 1,4]
oxazine-6-carbonyl] -amino }- thiazol-4-yl)-acetic
acid, (2-
{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
1,4] oxazine-6-carbonyl] - amino
}-thiazol-4-yl)-acetic acid, (2-
{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-benz
o[ 1,4] oxazine-6-carbonyl] - amino
}-thiazol-4-yl)-acetic
acid,(3-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-d
ihydro-benzooxazole-5-carbonyl]-
amino}-pyrazol-l-yl)-acetic acid, 4-
{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
1,4] thiazine-6-carbonyl] - aminoj-benzoic acid, 4-
{[4-(3-Chloro-benzenesulfonyl)- 1-oxo- 1,2,3,4-tetrah
ydro-benzo[ 1,4] thiazine-6- carbonyl] -amino
}-benzoic acid, 4-
{[4-(3-Chloro-benzenesulfonyl)-l,l-dioxo-
1,2,3,4-tetrah ydro-benzo[ 1,4] thiazine-6- carbonyl]
-amino }-benzoic acid, 4-
{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-benz
o[ 1,4] thiazine-6-carbonyl] - amino }-benzoic acid,
4- {[4-(3,5-Dimethyl-benzenesulfonyl)- 1-oxo-
1,2,3,4-tetrahydro-benzo[ 1,4] thiazine-6- carbonyl]
-amino }-benzoic acid, 4-
{[4-(3,5-Dimethyl-benzenesulfonyl)-l,l-dio xo-
1,2,3,4-tetrahydro-benzo[ 1,4] thiazine-6- carbonyl]
-amino }-benzoic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l-oxo-l,2,3
,4-tetrahydrobenzo[ 1,4] thiazine-6-carbonyl] -amino
}-benzoic acid, (4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)- 1-oxo-
1,2,3,4-tetrahydrobenzo[ 1,4] thiazine-6-carbonyl]
-amino }-phenyl)-acetic acid, 



(4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l,l-dioxo-
1,2,3,4-tetrahydrobenzofl^ Jthiazine-
-carbonylJ-aminoJ-phenyO-acetic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]thiazine-6- carbonyl] -amino
}-2-fluoro-benzoic acid, 4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l,l-dioxo-
1,2,3,4- tetrah ydrobenzo[ 1,4] thiazine-6-carbonyl]
-amino}- 2-fluoro-benzoic acid,
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] thiazine-6-carbonyl] -amino
}-benzoic acid,
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-l,
l-dioxo- 1,2,3,4- tetrah ydrobenzo[ 1,4]
thiazine-6-carbonyl] -amino }-benzoic acid,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-phenylcarbamo
yl-3,4-dihydro-2Hbenzo [1,4] oxazine-2-carboxylic acid
ethyl ester,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-phenylcarbamo
yl-3,4-dihydro-2Hbenzo[ 1,4] oxazine-2-carboxylic
acid,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(2-fluoro-phe
nylcarbamoyl)-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-2-carboxylic acid ethyl ester,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(2-fluoro-phe
nylcarbamoyl)-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-2-carboxylic acid,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(3-fluoro-phe
nylcarbamoyl)-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-2-carboxylic acid ethyl
ester,4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(3-fluo
ro-phenylcarbamoyl)-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-2-carboxylic acid,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(4-fluoro-phe
nylcarbamoyl)-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-2-carboxylic acid ethyl ester, and
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(4-fluoro-phe
nylcarbamoyl)-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-2-carboxylic acid and pharmaceutically
acceptable salts and esters thereof. Other
particularly preferred compounds of formula (I) are
those selected from the group consisting of:
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methyl-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-thiazol-4-yl)-acetic acid, and
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methyl-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-phenyl)-acetic acid and pharmaceutically acceptable
salts and esters thereof. It will be appreciated that
the compounds of general formula (I) in this invention
may be derivatised at functional groups to provide
derivatives which are capable of conversion back to
the parent compound in vivo.The invention further
relates to a process for the manufacture of compounds
of 



formula (I) as defined above, which process comprises
a) reacting a compound of formula (XIV) with a
compound of formula (XV) or b) reacting a compound of
formula (XVI) with a compound R -NH2, wherein R1, R2,
R3, R4, R5, R6, V,W, X and Yare as defined above. The
reaction of a compound of formula (XIV) with a
compound of formula (XV) can be carried out under
conditions well known to the person skilled in the
art. Such reactions of a compound of formula (XIV) can
conveniently be carried out for example by mixing a
compound of formula (XIV) with a compound of formula
(XV) in anhydrous solvents such as e.g.
dichloromethane, tetrahydrofuran, acetonitrile,
toluene and mixturesthereof at appropriate
temperatures between 0C and 110C, optionally in the
presence of a base, as for example triethylamine,
diisopropylethylamine or pyridine. The reaction of a
compound of formula (XVI) with a compound R6-NH2 can
be carried out under conditions well known to the
person skilled in the art. Such reactions can
conveniently be carried out for example by mixing a
compound of formula (XVI) with a compound R6-NH2 in
aprotic solvents such as dichloromethane,
tetrahydrofuran, NJVdimethylformamide,
iV-methylpyrrolidinone and mixtures thereof at
temperatures between 00C and 600C in the presence or
absence of a base such as triethylamine or
NJVdiisopropylethylamine, and a condensing agent.
Appropriate condensing agents can be for example
O-(7-benzotriazol-
l-yl)-N,N,N',N'-tetramethyluronium-tetrafluoroborate
(TBTU),
O-(7-azabenzotriazol-l-yl)-N,N,N',N'-tetramethyluroniu
m-hexaflurophophate (HATU),
L^iV'-dicyclohexylcarbodiimide,
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, O-(benzotriazol- l-yl)-L L L
yV'-tetramethyluronium hexafluoro-phosphate, bromo-m
's-pyrrolidino-phosphonium hexafluorophosphate or
others well known to the person skilled in the art.
Alternatively, such reactions can be performed in two
steps involving first formation of the acyl halide
derivative of the compound of formula (XVI) and
subsequent coupling reaction with an amine R6-NH2 in
the presence of a base. Typically employed reagents
for the formation of the acyl chloride are thionyl
chloride, phosphorous pentachloride, oxalyl chloride
or cyanuric chloride, and the reaction is generally
conducted in the absence of a solvent or in the
presence of an aprotic solvent like dichloromethane,
toluene or acetone. Abase can optionally be added,
like for example pyridine, triethylamine, diisopropyl
ethyl amine or N-methyl morpholine. The obtained acyl
chloride can be isolated or reacted as such with an
appropriate amine R6- NH2 in an aprotic solvent, like
dichloromethane, tetrahydrofuran or acetone, in the
presence of a base. Typical bases are triethylamine,
4-methylmorpholine, pyridine, 



diisopropyl ethyl amine or dimethylaminopyridine or
mixtures thereof. The present invention also relates
to compounds of formula (I) as defined above, when
prepared by a process as described above. The
compounds of formula (I), (XIV), (XV), (XVI) and
R6-NH2 can be prepared by methods known in the art or
as described below or in analogy thereto. Unless
otherwise indicated, R1, R2, R3, R4, R5, R6, V,W,X and
Yare as described above.Compounds of formula I,
wherein V is C-R 7,W is a single bond, X is O and Yis
- CX(RR1n 1R12)C(R13R14)- are part of the present
invention and can be represented by formula II:
Compounds of general formula II can be accessed
according to the following jeneral scheme 1: Scheme 1
In step 1, scheme 1, a 4-hydroxy-3-nitro-benzoic acid
alkyl ester 1 (Ra = lower alkyl, e . g., methyl or
ethyl) is converted to the corresponding amine 2 using
methods well known to those skilled in the art, e.g.
nitro reduction. The reaction is typically carried out
in solvents such as ethanol, methanol, water under an
atmosphere of hydrogen at a pressure of 1 to 50 bar
and temperatures between O0C and 1000C with catalysts
such as palladium,platinum or platinum oxide.
Alternatively, the reaction can be carried out using
reducing metals like for example tin or tin chloride
in the presence of concentrated mineral acids like
hydrochloric or sulfuric acid, or with Ni/Raney. In
step 2, scheme 1, aminophenol 2 is converted to the
corresponding 3,4-dihydro- 2H-benzo[ 1,4] oxazine 3
using methods well known to those skilled in the art,
e.g. double nucleophilic substitution with an
appropriately substituted 1,2-dibromoethane or 1,2-
bis(alkyl-/aryl-sulfonyloxy)-ethane derivative. The
reaction is typically carried out in an aprotic
solvent like dimethylformamide, acetone,
tetrahydrofuran in the presence of a base like for
example potassium carbonate, sodium carbonate or
cesium carbonate at temperatures between O0C and
1000C. In step 3, scheme 1, the obtained compound of
general formula 3 is converted into the sulfonamide
analogue of general formula 4, using methods well
known to someone skilled in the art, e.g.
sulfonylation of amines with sulfonyl chlorides. The
reaction is typically carried out in solvents such as
dichloromethane, tetrahydrofuran, acetonitrile,
toluene, pyridine, triethylamine, or mixtures thereof,
at temperatures between 00C and 1100C. In step 4,
scheme 1, the
3,4-dihydro-2H-benzo[l,4]oxazine-6-carboxylic acid
alkyl ester 4 is converted into the corresponding
carboxylic acid of the formula 5, using methods well
known to someone skilled in the art, e.g. base
mediated ester hydrolysis. The reaction is typically
carried out in solvents such as water, methanol,
ethanol, tetrahydrofuran and 



mixtures thereof at temperatures between -200C and
1200C. Typical reagents are aqueous or anhydrous
lithium hydroxide, lithium hydroxide monohydrate,
sodium hydroxide, potassium hydroxide, sodium hydrogen
carbonate, sodium carbonate, potassium hydrogen
carbonate and potassium carbonate. In step 5, scheme
1, the carboxylic acid derivative of the formula 5 is
converted, with the appropriate amine R6-NU 2, into
the corresponding amide of general formula II, using
methods well known to someone skilled in the art e.g.
amide formation using a coupling reagent. The reaction
is typically carried out in aprotic solvents such as
dichloromethane, tetrahydrofuran, N,N-
dimethylformamide, N-methylpyrrolidinone and mixtures
thereof at temperatures between 00C and 800C in the
presence or absence of a base such as triethylamine,
diisopropylethylamine, 4-methylmorpholine, and/or 4-
(dimethylamino)pyridine. Typically used coupling
agents are N ,N'- dicyclohexylcarbodiimide,
l-(3-dimethylaminopropyl)-3-ethyl-carbodiimide
hydrochloride, O-(benzotriazol- l-yl)-L L L V
-tetramethyluronium hexafluorophosphate,
O-(7-azabenzotriazol-l-yl)- L L L V-tetramethyluronium
hexafluorophosphate and bromo-m
's-pyrrolidino-phosphonium hexafluorophosphate.
Alternatively,such reaction can be performed in two
steps involving first formation of the acyl halide
derivative of 4 and subsequent coupling reaction with
an appropriate amine in the presence of a base.
Typically employed reagents for the formation of the
acyl chloride are thionyl chloride, phosphorous
pentachloride, oxalyl chloride or cyanuric chloride,
and the reaction is generally conducted in the absence
of a solvent or in the presence of an aprotic solvent
like dichloromethane, toluene or acetone. Abase can
optionally be added, like for example pyridine,
triethylamine, diisopropylethylamine or
4-methylmorpholine. The obtained acyl chloride can be
isolated or reacted as such with amine R6-NH 2 in an
aprotic solvent, like dichloromethane, tetrahydrofuran
or acetone, in the presence of a base. Typical bases
are triethylamine, 4-methylmorpholine, pyridine,
diisopropylethylamine or 4-(dimethylamino) pyridine or
mixtures thereof. Alternatively, compounds of general
formula II can be prepared as illustrated in the
general scheme 2: Scheme 2 In step 1, scheme 2, the
3,4-dihydro-2H-benzo[l,4]oxazine-6-carboxylic acid
alkyl ester 3 is converted into the corresponding
tt-butylcarbamate of formula 6, using methods well
known to someone skilled in the art, e.g.
?e/t-butylcarbamate protection under basic conditions.
The reaction is typically carried out in aprotic
solvents such as acetone, acetonitrile,
tetrahydrofuran, L^iV-dimethyrformamide,
iV-methylpyrrolidinone, dioxane and mixtures thereof
at temperatures between 200C and 1000C. Typically used
bases are sodium hydride, potassium hydride, sodium
methoxide, potassium tt-butoxide, 



triethylamine, N,N- diisopropylethylamine, pyridine
and potassium carbonate.In step 2, scheme 2, the
obtained compound of the formula 6 is converted into
the corresponding carboxylic acid of the formula 7, in
analogy with scheme 1, step 4. In step 3, scheme 2,
the carboxylic acid derivative of formula 7 is
converted, with the app!ropriate amine R6-NU 2, into
the corresponding amide 8, in analogy with scheme 1,
step 5. In step 4, scheme 2, the ?e/t-butylcarbamate
group is removed to give a compound of formula 9,
using methods well known to someone skilled in the
art, e.g. acid mediated ?e/t-butylcarbamate
deprotection. This is typically carried out with or
without solvents such as dichloromethane, dioxane and
tetrahydrofuran and mixtures thereof at temperature
between 00C and 600C. Typically used acids are
hydrogen chloride, concentrated hydrochloric acid and
trifluoroacetic acid. In step 5, scheme 2, the
obtained compounds of general formula 9 are converted
into their corresponding sulfonamides of general
formula II, in analogy to scheme 1, step 3.
Intermediates of general formula 9 can also be
prepared as illustrated in the general scheme 3: 10 1
1 12 13 14 Scheme 3 In step 1, scheme 3, nitrophenol
of general formula 1 is protected with a benzylic
group according to methods well known to somebody
skilled in the art, i.e. phenol alkylation. The
reaction is typically carried out in an aprotic
solvent such as tetrahydrofuran, dimethylformamide,
acetone at temperatures between -200C and 1200C using
benzyl bromide or benzyl chloride. Typically used
bases are potassium tert-butoxide, potassium
carbonate, sodium hydride and the like.In step 2,
scheme 3, ester 10 is converted to the corresponding
carboxylic acid 11, in analogy with scheme 1, step 4.
In step 3, scheme 3, the obtained acid of general
formula 11 is converted to the corresponding acyl
chloride 12 using methods well known to someone
skilled in the art. Typically employed reagents for
the formation of the acyl chloride are thionyl
chloride, phosphorous pentachloride, oxalyl chloride
or cyanuric chloride, and the reaction is generally
conducted in the absence of a solvent or in the
presence of an aprotic solvent like dichloromethane,
toluene, dimethylformamide, acetone or mixtures
thereof. Abase can optionally be added, like for
example pyridine, triethylamine, diisopropylethylamine
or Nmethyl morpholine. In step 4, scheme 3, acyl
chloride 12 is coupled with an appropriate amine R6-NU
2 to form the corresponding amide 13. The reaction is
typically carried out in an aprotic solvent , like
dichloromethane, tetrahydrofuran or acetone, in the
presence of a base. 



Typical bases are triethylamine, 4-methylmorpholine,
pyridine, diisopropylethylamine or
dimethylaminopyridine or mixtures thereof. In step 5,
scheme 3, the benzyl group of the obtained compound 13
is cleaved and at the same time the nitro group is
reduced to produce the corresponding aminophenol 14
using methods well known to someone skilled in the
art, e.g. reductive debenzylation and nitro reduction.
The reaction is typically carried out in a solvent
like methanol, ethanol, dichloromethane,
tetrahydrofuran, dimethylformamide, water or mixtures
thereof at temperature between 2O0C and 6O0C under an
atmosphere of hydrogen at pressure between 1 and 50
bar. Typically used catalysts are palladium, platinum,
platinum oxide and the like. In step 6, scheme 3, the
obtained aminophenol of general formula 14 is
converted to the corresponding
3,4-dihydro-2H-benzo[l,4]oxazine 9, in analogy with
scheme 1, step 2. Intermediates of general formula 4
can also be prepared as illustrated in the general
scheme 4:Scheme 4 In step 1, scheme 4,
3-amino-4-hydroxybenzoate 2 is converted to the
sulfonamide of general formula 15, in analogy with
scheme 1, step 3. In step 2, scheme 4, compound 15 is
cyclized with an appropriately substituted 1,2-
dibromoethane reagent to produce 4, in analogy with
scheme 1, step 2. Compounds of formula I wherein V is
C-R 7,W is a single bond, X is O and Y= -C(R 1
=C(R12)- are part of the present invention and can be
represented by formula III: Compounds of general
formula III can be accessed according to the following
general scheme 5: Step 3 cf Scheme 1 18 (HI) Scheme
5In step 1, scheme 5, compound 15 is transformed into
diallyl derivative 16, using methods well known to
somebody skilled in the art. For instance, the
reaction is performed with an allyl halide derivative,
in a solvent such as acetone, acetonitrile, or N
,Ndimethylformamide, in the presence of a base, e .
g., sodium carbonate, potassium carbonate, or sodium
hydride, at temperatures between 2O0C and 100 0C .
Alternatively, 16 is prepared from 15 under Mitsunobu
conditions using an allyl alcohol derivative, a
phosphine, e . g., triphenylphosphine, an
azodicarboxylate, e.g., diethyl azodicarboxylate or
diisopropyl azodicarboxylate, in a solvent such as
dichloromethane, toluene or tetrahydrofuran and at
temperatures between O0C and 4O0C . In step 2 , scheme
5, the bis-allyl compound 16 is converted into 17 in
the presence a suitable alkene isomerization catalyst
e . g., 



carbonylchlorohydrotris(triphenylphosphine)ruthenium.
The reaction is carried out in an inert solvent such
as toluene or xylene, at temperatures between 2O0C and
the boiling point of the solvent. In step 3, scheme 5,
compound 17 is transformed into benzo[l,4]oxazine
derivative 18 b y a ring-closing metathesis reaction,
in the presence of a suitable catalysts. Several
catalysts capable of promoting this reaction are known
in the literature, e . g.,
benzylidenedichlorobis(tricyclohexylphosphine)rutheniu
m; or dichloro( l,3-dimesityl-4,5-
dihydroimidazol-2-ylidene) (phenylmethylene)
(tricyclohexylphosphine)ruthenium. The reaction is
carried out in an inert solvent such as toluene or
dichloromethane, at temperatures between 2O0C and the
boiling point of the solvent. The preparation of the
benzo[l,4]oxazines of general formula III from
intermediate 18 follows the same synthetic route as
that described in the preparation of
3,4-dihydro-2Hbenzo[ l,4]oxazines of general formula
II from the intermediate 4 (scheme 1, steps 4 and 5).
Compounds of formula I wherein V is C-R 7, W is a
single bond, X is O and YY== --CC((RRn R
1122))CC((RR1133R 1144))CC((:R15R 16)- are part of the
present invention and can b e represented b y formula
IV: (IV)Compounds o f general formula IV can b e
prepared in analogy to compounds o f general formula
II (schemes 1-4), but b y replacing the
1,2-dibromoethane derivative in the cyclisation step
with an appropriately substituted 1,3-dibromopropane
derivative. Compounds o f formula I wherein V is C-R
7, W is a single bond, X is O and Y = - CX(RRn R
1122))CC((RR1133R 1144))CC(R15R 16)C(R 17R 18)- are
part o f the present invention and can b e represented
b y formula V: Compounds o f general formula V can b e
produced in analogy to compounds o f general formula
II (schemes 1-4), but b y replacing the
1,2-dibromoethane derivative in the cyclisation step
with an appropriately substituted 1,4-dibromobutane
derivative. Compounds o f formula I wherein V is C-R
7, W is a single bond, X is O and Y = - C(R.HrR. 12)-
are part o f the present invention and can b e
represented b y formula VI: Compounds o f general
formula VI can b e synthesized according to scheme 6
:Step 1 cf Scheme 1 15 19 (VI) Scheme 6 In step 1,
scheme 6 , N-(2-hydroxy-phenyl)-benzenesulfonamide
derivative 15 is converted t o
N-phenylsulfonyl-2,3-dihydro-benzoxazole 19 according
t o methods well known t o somebody skilled in the
art, e . g., double nucleophilic substitution or
acetalization. For instance, 15 is reacted with
dibromomethane in the presence o f a base, e . g.,
sodium carbonate, potassium carbonate, or sodium
hydride, in a solvent such a s acetonitrile or
N,N-dimethylformamide at temperatures between 6O0C and
100 0C . 



Alternatively, and especially preferred in the case
where R 11 and/or R 12  H , 15 is reacted with an
suitable free or masked carbonyl derivative such a s
aldehyde, ketone or acetal, in the presence o f a
catalyst, e . g., toluene-4- sulfonic acid,
titanium(IV)chloride or zinc chloride, optionally in
the presence o f a solvent, such a s toluene or
dichloromethane, at temperatures between O0C and 15O0C
. The preparation o f the 2,3-dihydro-benzoxazoles of
general formula VI from intermediate 19 follows the
same synthetic route a s that described in the
preparation o f 3,4- dihydro-2H-benzo[l,4]oxazines o f
general formula I I from the intermediate 4 (scheme 1,
steps 4 and 5). Compounds o f formula I wherein W is a
single bond, = NH, N-alkyl, or N - cycloal Ikkyyll,,
oorr SS,, aanndd YY== --CCtH C(R 13R 14)-, are part o
f the present invention and can b e represented b y
formula VII: (VII)Compounds of general formula VII can
be accessed according to the general scheme 7: 20 2 1
22 23 Step 4 24 25 (VII) Scheme 7 In step 1, scheme 7,
l-nitro-2,5-halo-arene 20 (Hal = Br, I ; Hal' = F, Cl,
Br, I) is transformed into compound 21, using methods
well known in the art. The reaction is performed with
an appropriate reagent (H-X-C(R 13R14)-C(O)-O-R a,
with Ra = methyl or ethyl), optionally in the presence
of a base, e . g., sodium hydride, sodium hydroxide,
potassium hydroxide, potassium carbonate, sodium
carbonate, sodium hydrogencarbonate, in a solvent such
as tetrahydrofuran, 1,4-dioxane, N,Ndimethylformamide,
or dimethyl sulfoxide, at a temperature between 2O0C
and 2000C, optionally under microwave irradiation. In
step 2, scheme 7, compound 2 1 is elaborated into
lactam 22 through methods known in the art, i.e.,
reduction of the nitro group and simultaneous
cyclisation. The reaction is performed using a
reducing metal such as iron or tin, in a suitable
solvent, e . g., methanol, ethanol, acetic acid, or
water, optionally in the presence of an acid, e . g.,
hydrochloric acid or sulfuric acid, at temperatures
between 2O0C and the boiling point of the solvent. In
step 3, scheme 7, the amide group of 22 is reduced to
produce the corresponding amine 23. This reaction is
accomplished using a suitable reagent, e . g.,
boranetetrahydrofuran complex, borane-dimethylsulfide
complex, diisobutylaluminum hydride, or lithium
aluminum hydride, in a solvent such as
tetrahydrofuran, at temperatures 



between O0C and 5O0C.In step 4, scheme 7, amine 23 is
converted to the sulfonamide of general formula 24, in
analogy with scheme 1, step 3. In step 5, scheme 7,
halide 24 is converted to the carboxylic acid alkyl
ester 25 using methods well known to somebody skilled
in the art, i.e. palladium-catalysed
alkoxycarbonylation. The reaction is typically carried
out in an alcoholic solvent such as methanol or
ethanol, or in a mixture of an alcoholic solvent with
an aprotic solvent, like toluene or ethyl acetate, at
temperatures between 250C and 15O0C under an
atmosphere of carbon monoxide at pressures between
1bar and 100 bar, and in the presence of a base, e .
g., triethylamine or 4-methylmorpholine. Typically
used palladium catalysts are palladium dichloride,
palladium tetrakis(triphenylphosphine) or
dichloro[l,l'-
bis(diphenylphosphino)ferrocene]palladium. The
preparation of the compounds of general formula VII
from intermediate 25 follows the same synthetic route
as that described in the preparation of
3,4-dihydro-2Hbenzo[ l,4]oxazines of general formula
II from the intermediate 4 (scheme 1, steps 4 and 5).
Intermediates of general formula 25 can be also
prepared starting from compounds of general formula 26
(Ra = methyl or ethyl), according to scheme 8: 26 27
28 29 25 Scheme 8 In step 1, scheme 8, 26 is reacted
at the hydroxy, amino or thiol group to afford 27,
applying methods well known in the art, e . g.,
Williamson alkylation. The reaction is performed with
an appropriate reagent (Hal-C(R 13R14)-C(O)-O-R a,
with Ra = methyl or ethyl, and Hal = Cl, Br or I), in
the presence of a base, e . g., sodium hydride, sodium
hydroxide, potassium hydroxide, potassium carbonate,
sodium carbonate, sodiumhydrogencarbonate, in a
solvent such as tetrahydrofuran, 1,4-dioxane,
N,Ndimethylformamide, or dimethyl sulfoxide, at a
temperature between 2O0C and 15O0C. In step 2, scheme
8, compound 27 is elaborated into lactam 28, in
analogy to scheme 7, step 2. In step 3, scheme 8, the
amide group of 28 is reduced to the amine, using a
suitable reagent, e . g., borane-tetrahydrofuran
complex or borane-dimethylsulfide complex. The
reaction is performed in a solvent such as
tetrahydrofuran, at temperatures of 0-600C. In step 4,
scheme 8, amine 29 is converted to sulfonamide 25 in
analogy to scheme 7, step 4. Compounds of formula I
wherein V is N,W is a single bond, and X is O are part
of the present invention and can be represented by
formula VIII: 30 3 1 32 Step 4 cf Scheme 1 



33 34 (vpi) Scheme 9In step 1, scheme 9, the nitro
group of 5-halo-2-hydroxy-3-nitropyridine 30 (Hal =
Br, I) is reduced to the amino group, using methods
well known to somebody skilled in the art. The
reaction is typically carried out using reducing
metals like iron or tin, in a solvent such as
methanol, ethanol, acetic acid, water, or mixtures
thereof, optionally in the presence of an acid such as
ammonium chloride, hydrochloric acid, or sulfuric
acid, at temperatures of 20-1000C. In step 2, scheme
9, aminopyridine 3 1 is converted to sulfonamide 32,
in analogy to scheme 1, step 3. In step 3, scheme 9,
32 is transformed into 33 by an appropriate method, e
. g., double nucleophilic substitution, with an
appropriately substituted a,w-dibromoalkane or
a,w-bis-(alkyl-/aryl-sulfonyloxy)alkane derivative.
The reaction is typically carried out in an aprotic
solvent like dimethylformamide, acetone, or
tetrahydrofuran in the presence of a base like for
example sodium hydride or potassium carbonate, at
temperatures between 2O0C and 1000C. Alternatively,
and especially preferred in the case where Y=
C(R11R12), with R11 and/or R12  H, 32 is reacted with
a suitable free or masked carbonyl derivative such as
aldehyde, ketone or acetal, in the presence of a
catalyst, e . g., toluene-4- sulfonic acid,
titanium(IV) chloride or zinc chloride, optionally in
the presence of a solvent, such as toluene or
dichloromethane, at temperatures between O0C and
15O0C. Alternatively, steps 2 and 3 can be performed
in reverse order. In step 4, scheme 9, halide 33 is
converted into ester 34, in analogy to scheme 7, step
5. The preparation of the compounds of general formula
VIII from intermediate 34 follows the same synthetic
route as that described in the preparation of
3,4-dihydro-2Hbenzo[ l,4]oxazines of general formula
II from the intermediate 4 (scheme 1, steps 4 and 5).
Alternatively, compounds of general formula VIII can
be obtained directly from halide 33 through
palladium-catalyzed aminocarbonylation, using reagents
and conditions described in the art. The reaction
requires an appropriately substituted amine, R6-NU 2,
and is typically performed in an aprotic solvent such
as N,N-dimethylformamide, N,Ndimethylacetamide or
tetrahydrofuran, at temperatures between 6O0C and
2000C under an atmosphere of carbon monoxide at
pressures between 1bar and 100 bar, or in the presence
of a reagent capable of liberating carbon monoxide
such as molybdenum hexacarbonyl, and in the presence
of abase, e . g., triethylamine , 4-methylmorpholine,
or 1,8-diazabicyclo[ 5.4.0]undec-7-ene. Typically used
palladium catalysts are palladium dichloride,
palladium tetrakis(triphenylphosphine), dichloro[
l,l'-bis(diphenylphosphino)-ferrocene] palladium, or
trans-bis(
m-acetato)bis[o-(di-o-tolylphosphino)benzyl]-
dipalladium(II). Optionally, additional phosphine
ligands such as triphenylphosphine, 



tris(tert-butyl)phosphine tetrafluoroborate, or
2,2'-bis(diphenylphosphino)-l,l'- binaphthyl are used.
Compounds of formula I wherein W = -C(R 8R>9)- and X
is O are part of the present invention and can be
represented by formula IX: Compounds of general
formula IX can be accessed according to scheme 10: 35
36 37 38 Scheme 10 In step 1, scheme 10,
4-halo-2-nitroarene-carboxylic acid 35 (Hal = Br, I)
is converted to benzyl alcohol 36, using methods well
known in the art. In the case where R8 = R9 = H, the
reaction is performed using a suitable reducing agent,
e . g., boranetetrahydrofuran, in a solvent such as
tetrahydrofuran, at temperatures between O0C and 5O0C.
In step 2, scheme 10, the 2-nitrobenzylalcohol is
reduced to the aniline 37 by asuitable reducing agent,
e . g., iron, tin, or tin chloride, in a solvent such
as methanol, ethanol, acetic acid, water, or mixtures
thereof, optionally in the presence of an acid such as
ammonium chloride, hydrochloric acid, or sulfuric
acid, at temperatures of 20-1000C. In the case where
R8 and R9 = alkyl, the acid 35 is converted into the
corresponding alkyl ester through acid-promoted
esterification, using the alcohol as solvent, at
temperatures between 250C and the boiling point of the
alcohol, in the presence of a mineral acid such as
hydrochloric acid or sulfuric acid. The alkyl ester
thus obtained is then reduced at the nitro group as
described above, leading to an alkyl 2-amino-benzoate,
which is treated with a suitable organometallic
reagent such as organomagnesium or organolithium
compound to produce 37. In the case where R8  R9, the
acid 35 is converted into the corresponding Nmethoxy-
N-methylamide, using reagents methods known in the
art. For instance, the acid 35 is activated using a
suitable reagent, e . g., methanesulfonyl chloride,
thionyl chloride, isobutyl chloroformate, and a base,
e . g., triethylamine or 4-methylmorpholine, then the
acid chloride or mixed anhydride intermediate obtained
is reacted with N,O,dimethylhydroxylamine, in a
solvent such as tetrahydrofuran or dichloromethane, at
temperatures between -1O0C and 4O0C. In the next step,
the nitro group is reduced as described above. The
obtained 2-amino-N-methoxy-N-methylbenzamide
intermediate is then reacted with the appropriate
organomagnesium (R8-Mg-Hal, with Hal = Cl, Br, I) or
organolithium (R8-Ii) reagent, to give an alkyl aryl
ketone. This ketone intermediate is transformed into
the benzyl alcohol 37 using a suitable organomagnesium
(R9-Mg-Hal, with Hal = Cl, Br, I), organolithiumium
(R9-Ii) reagent, or with a hydride reagent such as
sodium borohydride (in the case where R9 = H). In step
3, scheme 10, amine 37 is converted to the sulfonamide
of general formula 38, in analogy to scheme 1, step 3.



In step 4, scheme 10, the
2-(sulfonylamino)benzylalcohol 38 is transformed into
39 by an appropriate method, e . g., double
nucleophilic substitution, with an appropriately
substituted a,w-dibromoalkane derivative. The reaction
is typically carried out in an aprotic solvent like
dimethylformamide, tetrahydrofuran in the presence of
a base like for example sodium hydride or potassium
tert-butoxide, at temperatures between 2O0C and 1000C.
Alternatively, and especially preferred in the case
where Y= C(R11R12), 38 is reacted with a suitable free
or masked carbonyl derivative such as aldehyde, ketone
or acetal, in the presence of a catalyst, e . g.,
toluene-4- sulfonic acid, titanium(IV)chloride or zinc
chloride, optionally in the presence of a solvent,
such as toluene or dichloromethane, at temperatures
between O0C and 15O0C.In step 5, scheme 10, halide 39
is converted into ester 40, in analogy to scheme 7,
step 5. The preparation of the compounds of general
formula IX from intermediate 40 follows the same
synthetic route as that described in the preparation
of 3,4-dihydro-2Hbenzo[ 1,4] oxazines of general
formula II from the intermediate 4 (scheme 1, steps 4
and 5) . Alternatively, intermediates of general
formula 40 can be prepared as illustrated in the
general scheme 11: 4 1 42 43 Scheme 11 In step 1,
scheme 11, 4-(alkoxycarbonyl)-3-amino-arene-carboxylic
acid 4 1 (Ra = lower alkyl, e. g., methyl or ethyl) is
reacted at the ester functional group with an
appropriate reagent, leading to benzyl alcohol
derivative 42. In the case where R8 and R9 = H, this
conversion is accomplished with a borohydride reagent,
e . g., lithium borohydride, in a solvent such as
tetrahydrofuran. In the case where R8 and R9 = alkyl,
4 1 is reacted with two equivalents of a suitable
organolithium or organomagnesium reagent, in a solvent
such as diethyl ether or tetrahydrofuran. In step 2,
scheme 11, carboxylic acid 42 is converted into the
corresponding alkyl ester (Ra = lower alkyl) using
methods known in the art, e . g., alkylation. This
reaction is carried out using suitable reagents, e .
g., alkyl halides or sulfonic acid alkyl esters, and a
base such as potassium hydrogencarbonate or potassium
carbonate, in a solvent such as N,N-dimethylformamide,
acetone, or acetonitrile, at temperatures between O0C
and 8O0C.In step 3, scheme 11, amine 43 is converted
to the sulfonamide of general formula 44, in analogy
to scheme 1, step 3. In step 4, scheme 11, compound 44
is cyclized with appropriate reagents, in analogy to
scheme 10, step 5, leading to compound of general
formula 40. Compounds of formula I wherein W is a
single bond, and X is NR10 are part of the present
invention and can be represented by formula X:
Compounds of general formula Xcan be accessed
according to the general 



scheme 12:45 46 47 5 1 52 (X) Scheme 12 In step 1,
scheme 12, the 4-amino-3-nitro-arenecarboxylic acid 45
is converted to the corresponding alkyl ester 46 (Ra =
methyl or ethyl) according to methods well known to
somebody skilled in the art, e.g. acid promoted
esterification. The reaction is typically carried out
in the alcohol as solvent at temperatures between 250C
and 1000C in the presence of a mineral acid like for
example hydrochloric or sulfuric acid. In step 2,
scheme 12, the obtained compounds of formula 46 are
converted into the corresponding tt-butylcarbamate of
formula 47, using methods well known to someone
skilled in the art, e.g. ?e/t-butylcarbamate
protection under basic conditions. The reaction is
typically carried out in aprotic solvents such as
acetone, acetonitrile, tetrahydrofuran,
N,Ndimethylformamide, iV-methylpyrrolidinone, dioxane
and mixtures thereof at temperatures between 200C and
1000C. Typicallyused bases are sodium hydride,
potassium hydride, sodium methoxide, potassium
tt-butoxide, triethylamine, N,Ndiisopropylethylamine,
pyridine and potassium carbonate. Under certain of
theseconditions, variable amount of
di-tt-butylcarbamates can be formed, which can be
reconverted to the mono-tt-butylcarbamates using
methods well known to somebody skilled in the art,
e.g. acid promoted ?e/t-butylcarbamate deprotection.
The reaction is typically carried out with or without
solvents such as dichloromethane, dioxane and
tetrahydrofuran and mixtures thereof at temperature
between -200C and 200C. Typically used acids are
hydrogen chloride, concentrated hydrochloric acid and
trifluoroacetic acid. In step 3, scheme 12, the
obtained compounds of general formula 47 are converted
to the corresponding amines 48 using methods well
known to those skilled in the art, e.g. nitro
reduction. The reaction is typically carried out in
solvents such as ethanol, methanol or water under an
atmosphere of hydrogen at a pressure of 1 to 50 bar
and temperatures between O0C and 1000C with catalysts
such as palladium, platinum or platinum oxide.
Alternatively, the reaction can be carried out using
reducing metals like for example tin or tin chloride
in the presence of concentrated mineral acids like
hydrochloric or sulfuric acid, or with Ni/Raney. In
step 4, scheme 12, the obtained amine of formula 48 is
cyclized to compound 49, in analogy to scheme 9, step
3. In step 5, scheme 12, amine 49 is converted into
the sulfonamide derivative 50, in analogy to scheme 1,
step 3. The preparation of the amides of general
formula 5 1 from esters of formula 50 follows the same
synthetic route as that described in the preparation
of 3,4-dihydro-2Hbenzo[ l,4]oxazines of general
formula II from the intermediate 4 (scheme 1, steps 4
and 5). 



In step 8, scheme 12, the ?e/t-butylcarbamate group is
removed to give the compounds of formula 52, using
methods well known to someone skilled in the art, e.g.
acid mediated ?e/t-butylcarbamate deprotection. This
is typically carried out with or without solvents such
as dichloromethane, dioxane and tetrahydrofuran and
mixtures thereof at temperature between 00C and 600C.
Typically used acids are hydrogen chloride,
concentrated hydrochloric acid and trifluoroacetic
acid. In step 9, scheme 12, the free amine group of
compounds of the general formula 52 can be
functionalized to give the compounds of general
formula X in a variety of ways well known to somebody
skilled in the art, e.g. alkylation, acylation,
reductive alkylation, sulfonylation, formation of
carbamates and formation of ureas. Compounds of
general formula I wherein W is a bond X is SO , and Y=
- CH2C(R 1133R 114)- are part of the present invention
and are represented by the general formula
XI.Compounds of general formula XI can be prepared for
example starting from sulfides of general formula XII,
as illustrated in scheme 13. (XH) (XI) Scheme 13
Sulfides XII, which are prepared as ilustrated in
schemes 7 and 8, can be converted to sulfones of
general formula XI through reaction with an
appropriate oxidizing agent. For instance, XII is
treated with at least two equivalents of a peroxide or
peracid such as hydrogen peroxide or
3-chloroperbenzoic acid, in a solvent such as
dichloromethane, water, formic acid or mixtures
thereof, at temperatures between O0C and 250C,
preferably O0C. This conversion may also be
accomplished on any synthetic precursor of XII
containing the alkyl-aryl-sulfide moiety. Compounds of
general formula I wherein W is a bond, X is SO, and Y=
- CH C(R 1133R 1144))- are part of the present
invention and are represented by the general formula
XIII.Compounds of general formula XIII can be prepared
for example starting from sulfides of general formula
XII, as illustrated in scheme 14. (XII) (xip) Scheme
14 Sulfides XII can be converted to sulfoxides of
general formula XIII through reaction with an
appropriate oxidizing agent. For instance, XII is
treated with one equivalent of a peroxide or peracid
such as hydrogen peroxide or 3-chloroperbenzoic acid,
in a solvent such as dichloromethane, water, formic
acid or mixtures thereof, at temperatures between O0C
and 250C, preferably O0C. This conversion may also be
accomplished on any synthetic precursor of XII
containing the alkyl-aryl- sulfide moiety. Compounds
which carry a COOH group, e.g. as a substituent on R6,
can be 



prepared from the corresponding esters, e.g. the
lower-alkyl esters (e.g. the methyl, ethyl, propyl or
tert-butyl esters). Such esters are obtained as
described in schemes 1-14 by employing an appropriate
(alkoxycarbonylmethyl)-arylamine in the amide
formation step. Alternatively, the esters are obtained
as described in schemes 1-14 by employing an
appropriate 4-bromoaniline or 4-iodoaniline derivative
in the amide formation step and subjecting the
N-4-halophenylamide derivative to a
palladium-catalyzed alkoxycarbonylation, in analogy
with scheme 7, step 5. The esters are converted into
their corresponding carboxylic acids using methods
well known to someone skilled in the art, e.g. base or
acid-mediated ester hydrolysis. Base-mediated ester
hydrolysis (preferred for methyl, ethyl, propyl
esters) is typically carried out in solvents such as
water, methanol, tetrahydrofuran and mixtures thereof
at temperatures between -200C and 1200C. Typical
reagents are aqueous or anhydrous lithium hydroxide,
lithium hydroxide monohydrate, sodium hydroxide,
potassium hydroxide, sodium hydrogen carbonate, sodium
carbonate, potassium hydrogen carbonate and potassium
carbonate. Acid-mediated ester hydrolysis (preferred
for tert-butyl esters) is typically carried out in
liquids such as formic acid, aqueous or non-aqueous
hydrogen chloride solutions, ortrifluoroacetic acid at
temperatures between O0C and 1000C. Optionally,
co-solvents such as dichloromethane, 1,4-dioxane or
water are used. Compounds which carry an acid isostere
such as lH-tetrazol-5-yl, e.g. as a substituent on R6,
can be obtained from the corresponding nitriles which
are converted to the corresponding lH-tetrazoles using
methods well known to somebody skilled in the art,
e.g. dipolar cycloaddition with azides. The reaction
is typically carried out in an aprotic solvent like
dimethylformamide, dimethyl sulfoxide, tetrahydrofuran
at temperatures between 250C and 2000C using an azide
source like ammonium azide, sodium azide or
trialkyltin azide. The nitriles can be obtained as
described in schemes 1-14 by employing an appropriate
amino-cyano-arene in the amide formation step.
Compounds which carry an acid isostere such as
5-oxo-4H-[l,2,4]oxadiazol-3-yl, e.g. as a substituent
on R6, can be obtained as follows. In a first step,
the corresponding benzonitriles are converted to
N-hydroxy-benzamidines using methods well known to
somebody skilled in the art, e.g. nucleophilic
addition with hydroxylamine. The reaction is typically
carried out in an aprotic solvent like
dimethylformamide, dimethyl sulfoxide,
tetrahydrofuran, acetonitrile, at temperatures between
O0C and 15O0C in the presence of a base like
triethylamine, diisopropylethylamine,
4-methylmorpholine or pyridine. In a second step, the
obtained N-hydroxybenzamidines can be converted to the
desired compounds using methods well known to somebody
skilled in the art, e.g. intramolecular carbamate
formation. The reaction is typically carried out in an
aprotic solvent like 



benzene, toluene, xylene, dimethylformamide, dimethyl
sulfoxide or mixtures thereof at temperatures between
O0C and 2000C in the presence of a base. Typical
reagents for the formation of the carbamates are
phosgene, triphosgene, carbonyldiimidazole,
chloroformic acid alkyl esters, and the like. Typical
bases are triethylamine, diisopropylethylamine,
Amethylmorpholine or pyridine. Compounds which carry
an acid isostere such as
2-oxo-3H-[l,2,3,5]oxathiadiazol- 4-yl, e.g. as a
substituent on R6, can be obtained by starting from
the corresponding Nhydroxy- benzamidines.
N-Hydroxy-benzamidines can be converted to the desired
compounds using methods well known to somebody skilled
in the art, e.g. intramolecular sulfinamidate
formation. The reaction is typically carried out in an
aprotic solvent like dimethylformamide, dimethyl
sulfoxide, acetonitrile, tetrahydrofuran or
dichloromethane or mixtures thereof in the presence of
a base. A typically used reagent is thionyl chloride
and typical bases are triethylamine,
diisopropylethylamine, 4-methylmorpholine or pyridine.
Compounds which carry an acid isostere such as
5-thioxo-4H-[l,2,4]oxadiazol-3- yl, e.g. as a
substituent on R6, can be obtained by starting from
the corresponding Nhydroxy-benzamidines. The
N-Hydroxy-benzamidines can be converted to the desired
compounds using methods well known to somebody skilled
in the art, e.g. intramolecular thiocarbamate
formation. The reaction is typically carried out in an
aprotic solvent like dimethyl-formamide, dimethyl
sulfoxide, acetonitrile, tetrahydrofuran or
dichloromethane or mixtures thereof in the presence of
abase. A typically used reagent is
l,l'-thiocarbonyldiimidazole and typical bases are
triethylamine, diisopropylethylamine,
4-methylmorpholine,
l,8-diazabicyclo[5.4.0]undec-7-cene (DBU),
l,5-diazabicyclo[4.3.0]non-5- ene and the like or
pyridine. Compounds which carry an acid isostere such
as 5-oxo-4H-[l,2,4]thiadiazol-3-yl, e.g. as a
substituent on R6, can be obtained by starting from
the corresponding N-hydroxybenzamidines. The
N-hydroxy-benzamidines can be converted to the desired
compounds using methods well known to somebody skilled
in the art, e.g. intramolecular thiocarbamate
formation. The reaction is typically carried out in an
aprotic solvent like dimethyl-formamide, dimethyl
sulfoxide, acetonitrile, tetrahydrofuran or
dichloromethane or mixtures thereof in the presence of
a Lewis acid. A typically used reagent is 1,1'-
thiocarbonyldiimidazole and a typical acids is boron
trifluoride. Compounds which carry a tertiary
hydroxyl, e.g. in a substituent on R6, can be obtained
by starting from the corresponding ketones. The
ketones are obtained as described in schemes 1-14 by
employing an appropriate (alkylcarbonyl)-amino-arene
in the amide formation step. The Ketones can be
converted to the desired compounds using methods well
known to somebody skilled in the art, e.g. Grignard
addition or addition of 



other organometallic reagents, or reagents capable of
generating a nucleophilic carbon under the reaction
conditions. The reaction is typically carried out in
an aprotic solvent like tetrahydrofuran, ether or
dichloromethane or mixtures thereof at temperatures
between -8O0C and 250C under anhydrous conditions.
Compounds of formula (I) which comprise an acid group
such as COOH or an acid isostere can form salts with
physiologically compatible bases. Examples of such
salts are alkaline, earth-alkaline and ammonium salts
such as e.g. sodium, potassium, calcium and
trimethylammonium salt. One method to form such a salt
is e.g. by addition of 1/n equivalents of a basic salt
such as e.g. M(OH) n, wherein M = metal or ammonium
cation and n = number of hydroxide anions, to a
solution of the compound in a suitable solvent (e.g.
ethanol, ethanol- water mixture, tetrahydrofuran-water
mixture) and to remove the solvent by evaporation or
lyophilisation. The conversion of compounds of formula
(I) into pharmaceutically acceptable esters can be
carried out e.g. by treatment of a suitable carboxy
group present in the molecule with a suitable alcohol
using e.g. a condensating reagent such as
benzotriazol- 1-yloxytris(dimethylamino)phosphonium
hexafluorophosphate (BOP), N,Ndicylohexylcarbodiimide
(DCC), N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide
hydrochloride (EDCI) or
O-(l,2-dihydro-2-oxo-l-pyridyl)-N,N,N,N-tetramethyluro
nium- tetrafluoroborate (TPTU). Pharmaceutically
acceptable esters can furthermore be prepared by
treatment of a suitable hydroxy group present in the
molecule with a suitable acid, optionally or if
necessary in the presence of a condensating agent as
described above. Insofar as their preparation is not
described in the examples, the compounds of formula
(I) as well as all intermediate products can be
prepared according to analogous methods or according
to the methods set forth above. Starting materials are
commercially available, known in the art or can be
prepared by methods known in the art or in analogy
thereto.As described above, the novel compounds of the
present invention have been found to inhibit liver
carnitine palmitoyl transferase 1 (L-CPTl) activity.
The compounds of the present invention can therefore
be used in the treatment and/or prophylaxis of
diseases which are modulated by L-CPTl inhibitors,
particularly diseases which are related to
hyperglycemia and/or glucose tolerance disorders. Such
diseases include e.g. diabetes and associated
pathologies, non insulin dependent diabetes mellitus,
obesity, hypertension, insulin resistance syndrome,
metabolic syndrome, hyperlipidemia,
hypercholesterolemia, fatty liver disease,
atherosclerosis, congestive heart failure and renal
failure. The invention therefore also relates to
pharmaceutical compositions comprising a compound as
defined above and a pharmaceutically acceptable
carrier and/or adjuvant. The invention likewise
embraces compounds as described above for use as 



therapeutically active substances, especially as
therapeutically active substances for the treatment
and/or prophylaxis of diseases which are modulated by
L-CPTl inhibitors, particularly as therapeutically
active substances for the treatment and/or prophylaxis
of hyperglycemia, glucose tolerance disorders,
diabetes and associated pathologies, non insulin
dependent diabetes mellitus, obesity, hypertension,
insulin resistance syndrome, metabolic syndrome,
hyperlipidemia, hypercholesterolemia, fatty liver
disease, atherosclerosis, congestive heart failure and
renal failure. In another preferred embodiment, the
invention relates to a method for the therapeutic
and/or prophylactic treatment of diseases which are
modulated by L-CPTl inhibitors, particularly for the
therapeutic and/or prophylactic treatment of
hyperglycemia, glucose tolerance disorders, diabetes
and associated pathologies, non insulin dependent
diabetes mellitus, obesity, hypertension, insulin
resistance syndrome, metabolic syndrome,
hyperlipidemia, hypercholesterolemia, fatty liver
disease, atherosclerosis, congestive heart failure and
renal failure, which method comprises administering a
compound as defined above to a human being or animal.
The invention also embraces the use of compounds as
defined above for the therapeutic and/or prophylactic
treatment of diseases which are modulated by L-CPTl
inhibitors, particularly for the therapeutic and/or
prophylactic treatment of hyperglycemia, glucose
tolerance disorders, diabetes and associated
pathologies, non insulin dependent diabetes mellitus,
obesity, hypertension, insulin resistance syndrome,
metabolic syndrome, hyperlipidemia,
hypercholesterolemia, fatty liver disease,
atherosclerosis, congestive heart failure and renal
failure. The invention also relates to the use of
compounds as described above for the preparation of
medicaments for the therapeutic and/or prophylactic
treatment of diseaseswhich are modulated by L-CPTl
inhibitors, particularly for the therapeutic and/or
prophylactic treatment of hyperglycemia, glucose
tolerance disorders, diabetes and associated
pathologies, non insulin dependent diabetes mellitus,
obesity, hypertension, insulin resistance syndrome,
metabolic syndrome, hyperlipidemia,
hypercholesterolemia, fatty liver disease,
atherosclerosis, congestive heart failure and renal
failure. Such medicaments comprise a compound as
described above. Prevention and/or treatment of
hyperglycemia and non insulin dependent diabetes
mellitus is the preferred indication.The following
tests were carried out in order to determine the
activity of the compounds of the present invention.
Background information on the performed assays can be
found in: Jackson et al., 1999, Biochem. J. 341,
483-489 and Jackson et al., 2000, J. Biol. Chem. 275,
19560-19566. Human liver and muscle CPTl cDNAs and rat
CPT2 cDNA were subcloned in pGAPZB or pGAPZA,
respectively. These plasmids were used to transform P.
pastoris strain 



X-33 via electroporation after the preparation of
electrocompetent cells. High copy number clones were
selected where necessary using 0.5 or 1 mg/ml Zeocin.
Cultures for activity measurements were induced for 16
h in YPD medium (1% yeast extract, 2% peptone, 2%
glucose). Crude cell extracts were prepared by
disrupting the cells with glass beads or French Press,
depending on fermenter sizes. After centrifugation,
the cell-free extracts were resuspended in cell
breaking buffer (50 mM Tris, pH7.4, 100 mM KCl, ImM
EDTA) in the presence of a protease inhibitor
cocktail, before aliquoting and freezing at -2O0C. CPT
activity was measured using a spectrophotometric assay
using 5,5'-dithio-bis- (2-nitrobenzoic acid) (DTNB)
also called Ellman's reagent. The HS-CoA released on
the formation of acylcarnitine from carnitine (500 mM)
and palmitoyl-CoA (80 mM) reduced DTNB (300 mM)
forming 5-mercapto- (2-nitrobenzoic acid) wich
absorbed at 410 nm with a molar extinction coefficient
of 13600 M 1 cm 1. The assay buffer contained 120 mM
KCl, 25 mM Tris, pH 7.4, 1 mM EDTA. This assay was
used for the identification of selective inhibitors of
the liver CPTl isoform versus the muscle CPTl and CPT2
isoforms. The compounds according to formula (I)
preferably have an IC50 value below 10 mM, preferably
10 nM to 10 mM, more preferably 10 nM to 5 mM. The
following table shows data for some examples. L-CPTl
inhibition Example IC50 [mmol/1] 0.078 32 0.140 73
0.05692 0.023 113 0.016 The compounds of formula I
and/or their pharmaceutically acceptable salts can be
used as medicaments, e.g. in the form of
pharmaceutical preparations for enteral, parenteral or
topical administration. They can be administered, for
example, perorally, e.g. in the form of tablets,
coated tablets, dragees, hard and soft gelatine
capsules, solutions, emulsions or suspensions,
rectally, e.g. in the form of suppositories,
parenterally, e.g. in the form of injection solutions
or suspensions or infusion solutions, or topically,
e.g. in the form of ointments, creams or oils. Oral
administration is preferred. The production of the
pharmaceutical preparations can be effected in a
manner which will be familiar to any person skilled in
the art by bringing the described compounds of formula
I and/or their pharmaceutically acceptable salts,
optionally in combination with other therapeutically
valuable substances, into a galenical administration
form together with suitable, non-toxic, inert,
therapeutically compatible solid or liquid carrier
materials 



and, if desired, usual pharmaceutical adjuvants.
Suitable carrier materials are not only inorganic
carrier materials, but also organic carrier materials.
Thus, for example, lactose, corn starch or derivatives
thereof, talc, stearic acid or its salts can be used
as carrier materials for tablets, coated tablets,
dragees and hard gelatine capsules. Suitable carrier
materials for soft gelatine capsules are, for example,
vegetable oils, waxes, fats and semi-solid and liquid
polyols (depending on the nature of the active
ingredient no carriers might, however, be required in
the case of soft gelatine capsules). Suitable carrier
materials for the production of solutions and syrups
are, for example, water, polyols, sucrose, invert
sugar and the like. Suitable carrier materials for
injection solutions are, for example, water, alcohols,
polyols, glycerol and vegetable oils. Suitable carrier
materials for suppositories are, for example, natural
or hardened oils, waxes, fats and semi-liquid or
liquid polyols. Suitable carrier materials for topical
preparations are glycerides, semi-synthetic and
synthetic glycerides, hydrogenated oils, liquid waxes,
liquid paraffins, liquid fatty alcohols, sterols,
polyethylene glycols and cellulose derivatives. Usual
stabilizers, preservatives, wetting and emulsifying
agents, consistencyimproving agents, flavour-improving
agents, salts for varying the osmotic pressure,
buffersubstances, solubilizers, colorants and masking
agents and antioxidants come into consideration as
pharmaceutical adjuvants. The dosage of the compounds
of formula I can vary within wide limits depending on
the disease to be controlled, the age and the
individual condition of the patient and the mode of
administration, and will, of course, be fitted to the
individual requirements in each particular case. For
adult patients a daily dosage of about 1to 2000 mg,
especially about 1 to 500 mg, comes into
consideration. Depending on severity of the disease
and the precise pharmacokinetic profile the compound
could be administered with one or several daily dosage
units, e.g. in 1to 3 dosage units. The pharmaceutical
preparations conveniently contain about 1-500 mg,
preferably 1-200 mg, of a compound of formula I . The
following Examples serve to illustrate the present
invention in more detail. They are, however, not
intended to limit its scope in any manner.Examples
Example 1
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid was prepared as illustrated in scheme 1. Step 1.
A solution of 4-hydroxy-3-nitro-benzoic acid methyl
ester (5.0 g, 25.4 mmol) in ethanol (120 mL) was
treated with 5% palladium on active carbon (0.24 g,
2.3 mmol, 0.1 



equiv.) and the flask was evacuated and placed under
an hydrogen atmosphere. The mixture was stirred
vigorously for 2 h and 45', the palladium was filtered
off, washing extensively with ethanol. The solvent was
removed in vacuo to yield 3-amino-4-hydroxybenzoic
acid methyl ester as a white solid, 4.2 g (100%), MS
(ISP): m/e = 168.3 (M+H + ) . This was used crude in
the following reaction. Step 2. A solution of
3-amino-4-hydroxy-benzoic acid methyl ester (4.2 g,
25.4 mmol) in dimethylformamide (85 mL) was treated
with K2CO3 (14.2 g, 102.9 mmol, 4 equiv.) and
1,2-dibromoethane (19.3 g, 102.9 mmol, 4 equiv.). The
mixture was stirred at 7O0C overnight, then filtered
to remove the solids. The filtrate was removed under
vacuo, and the residue was purified by flash
chromatography (heptane/ethyl acetate gradient) to
yield 3,4-dihydro-2H-benzo[l,4]oxazine-6-carboxylic
acid methyl ester, 3.65 g (73%) as a light yellow
solid, MS (ISP) : m/e = 235. 1 (M+CH 3CN+ ) ; dH (300
MHz; CDCl3) 7.36 ( IH, dd, J = 8.5, 2.0), 7.30 (IH, d,
J = 2.0), 6.78 (IH, d, J = 8.5), 4.30 (2H, m); 3.85
(3H, s), 3.43 (2H, m). Step 3. To a solution of
5-chloro-2-methoxy-benzenesulfonyl chloride (4.7 g,
19.7 mmol, 1.05 equiv.) in dichloromethane (60 mL) and
pyridine (25 mL) was added a solution of
3,4-dihydro-2H-benzo[l,4]oxazine-6-carboxylic acid
methyl ester (3.6 g, 18.8 mmol, 1 equiv.) in
dichloromethane (60 mL). The mixture was stirred at
room temperature overnight then the solvent was
removed. The residue was purified by flash
chromatography to yield
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo[l,4]oxazine-6- carboxylic acid methyl ester as a
pink solid, 7.12 g (95%), MS (ISP): m/e = 398.0 (M+H +
) ; dH (300 MHz; CDCl3) 8.24 (IH, s), 8.07 (IH, s),
7.72 (IH, dd), 7.48 (IH, dd), 6.91 (IH, d), 6.89 (IH,
d), 4.10 (2H, m), 3.91 (2H, m), 3.88 (3H, s), 3.63
(3H, s). Step 4. A solution of
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2Hb
enzo[ l,4]oxazine-6-carboxylic acid methyl ester (7.1
g, 17.8 mmol) in tetrahydrofuran (100 mL) and methanol
(50 mL) was treated with 3N NaOH (25 mL, 75 mmol, 4.2
equiv.).The mixture was stirred at 450C for 1.5 hours.
The organic solvents were then removed and the residue
acidified with HCl 3N (25 mL). The white precipitate
which formed was filtered, washing with water, and
dried under high vacuum.
4-(5-Chloro-2-methoxybenzenesulfonyl)-
3,4-dihydro-2H-benzo[l,4]oxazine-6-carboxylic acid was
obtained as a white solid, 6.79 g (99%), MS (ISP): m/e
= 382.0 (M-H), which was used crude in the following
reaction. Step 5. A suspension of
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2Hb
enzo[ l,4]oxazine-6-carboxylic acid (1.0 g, 2.6 mmol)
in acetone (130 mL) and tetrahydrofuran (30 mL) was
treated with triethylamine (0.5 g, 0.68 mL, 1.9
equiv.) and stirred at room temperature overnight. A
solution of cianuric chloride (596 mg, 3.2 mmol, 1.24
equiv.) in acetone (20 mL) was added drop wise over a
period of 1hour. The reaction 



mixture was stirred at room temperature for 4 hours,
4-amino-benzoic acid ethyl ester (775 mg, 4.7 mmol,
1.8 equiv.) was then added. The reaction mixture was
stirred at room temperature overnight, the solvents
were then removed. The residue was purified by flash
chromatography, to yield
4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino }-benzoic
acid ethyl ester as a white solid, 0.91 g (66%). dH
(300 MHz; CDCl3) 8.10 (IH, d), 8.03-8.07 (3H, m), 7.92
(IH, bs), 7.73 (2H, d), 7.70 (IH, d), 7.67 (IH, d),
7.53(1H, d), 7.50 (IH, d), 4.37 (2H, q), 4.03 (2H, m),
3.88 (2H, m), 3.56 (3H, s), 1.40 (3H, t). Step 6. A
solution of
4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo- [1,4] oxazine-6-carbonyl] -amino }-benzoic
acid ethyl ester (0.91 g, 1.72 mmol) in
tetrahydrofuran (10 mL) and methanol (10 mL) was
treated with 3N NaOH (5 mL, 15 mmol, 8.7 equiv.). The
mixture was stirred at 450C for 30'. The mixture was
then acidified with HCl 3N (5 mL) and the solid which
precipitated was filtered, washing with water, and
dried under high vacuum.
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino }-benzoic
acid was obtained as a white solid, 0.85 g (98%). MS
(ISP): m/e = 501.0 (M-H); dH (300 MHz; d6-DMSO) 12.65
(IH, s), 10.35 (IH, s), 8.05 (IH, d), 7.81-7.88 (5H,
m), 7.66-7.71 (2H, m), 7.19 (IH, d), 6.98 (IH, d),
3.96 (2H, m), 3.85 (2H, m), 3.53 (3H, s). Example 2
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6-
carbonyl]-amino}-2-fluoro-benzoic acid
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6-
carbonyl]-amino}-2-fluoro-benzoic acid, MS (ISP): m/e
= 519.0 (M-H), was prepared as described in example 1,
steps 1 to 6. Step 5 was performed using
4-amino-2-fluoro-benzoicacid ethyl ester and yielded
4-{[4-(5-chloro-2-methoxy-benzenesurfonyl)-3,4-dihydro
-2Hbenzo[
l,4]oxazine-6-carbonyl]-amino}-2-fluoro-benzoic acid
ethyl ester, which was hydrolyzed in step 6. Example 3
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid, MS (ISP): m/e = 534.9, 536.9 (M-H),
was prepared as described in example 1, steps 1to 6.
Step 5 was performed using 4-amino- 2-chloro-benzoic
acid methyl ester and yielded
2-chloro-4-{[4-(5-chloro-2-methoxybenzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid methyl ester, which was hydrolyzed in
step 6. Example 4 



5-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-pyridine-2-carboxylic acid
5-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-pyridine-2-carboxylic acid, MS (ISP): m/e = 502.0,
503.9 (M-H), was prepared as described in example 1,
steps 1to 6. Step 5 was performed using
5-aminopyridine- 2-carboxylic acid ethyl ester and
yielded 5-{[4-(5-chloro-2-methoxybenzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] oxazine-6-carbonyl] -amino
}-pyridine-2- carboxylic acid ethyl ester, which was
hydrolyzed in step 6. Example 5
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-methoxy-benzoic acid
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-methoxy-benzoic acid, MS (ISP): m/e = 531.0 (M-H),
was prepared as described in example 1, steps 1 to 6.
Step 5 was performed using 4-amino-2-methoxybenzoic
acid ethyl ester and yielded
4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-
dihydro-2H-benzo[ 1,4] oxazine-6-carbonyl] -amino
}-2-methoxy-benzoic acid ethyl ester, which was
hydrolyzed in step 6. Example
64-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-methyl-benzoic acid
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino}-
2-methyl-benzoic acid, MS (ISP): m/e = 515.0 (M-H),
was prepared as described in example 1, steps 1 to 6.
Step 5 was performed using 4-amino-2-methylbenzoic
acid ethyl ester and yielded
4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-
dihydro-2H-benzo[l,4]oxazine-6-carbonyl]-amino}-
2-methyl-benzoic acid ethyl ester, which was
hydrolyzed in step 6. Example 7
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2 H-benzo[l,4]oxazine-6- carbonyl] -amino
}-3-methyl-benzoic acid
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2 H-benzo[l,4]oxazine-6- carbonyl] -amino
}-3-methyl-benzoic acid, MS (ISP): m/e = 515.3 (M-H),
was prepared as described in example 1, steps 1 to 6.
Step 5 was performed using thionyl chloride in toluene
and dimethylformamide for the formation of the acyl
chloride, and 4-amino-3-methylbenzoic acid methyl
ester was used for the coupling, yielding
4-{[4-(5-chloro-2-methoxybenzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] oxazine-6-carbonyl] -amino
}-3-methylbenzoic acid methyl ester, which was
hydrolyzed in step 6. Example 8 



2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2 H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazole-4-carboxylic acid
2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2 H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazole-4-carboxylic acid, MS (ISP): m/e = 508.3
(M-H), was prepared as described in example 1, steps
1to 6. Step 5 was performed using thionyl chloride in
toluene and dimethylformamide for the formation of the
acyl chloride, and 2-aminothiazole- 4-carboxylic acid
ethyl ester was used for the coupling, yielding
2-{[4-(5-chloro-2-
methoxy-benzenesulfonyl)-3,4-dihydro-2H-benzo[ 1,4]
oxazine-6-carbonyl] -amino }- thiazole-4-carboxylic
acid ethyl ester, which was hydrolyzed in step 6.
Example 9
4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo[l,4]oxazine-6- carboxylic acid
[4-(lH-tetrazol-5-yl)-phenyl] -amideStep 1. A solution
of
4-(5-chloro-2-methoxy-benzenesurfonyl)-3,4-dihydro-2Hb
enzo[ l,4]oxazine-6-carboxylic acid (example 1, steps
1 to 4) (1.0 g, 2.6 mmol) in dichloromethane (50 niL)
was treated with N,N-diisopropyl ethyl amine (0.34 g,
2.6 mmol) and cooled to O0C. Bromo-m
's-pyrrolidino-phosphonium hexafluorophosphate (2.4 g,
5.2 mmol) was added, and the mixture was stirred at
O0C for 1 min. 4-Aminobenzonitrile (1.2 g, 10.4 mmol)
was added and the mixture was stirred at room
temperature overnight. The solvent was evaporated, and
the crude was purified by flash chromatography
(heptane/ethyl acetate gradient) yielding
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-
dihydro-2H-benzo[l,4]oxazine-6-carboxylic acid
(4-cyano-phenyl)-amide as a white solid, 0.18 g (14%),
MS (ISP): m/e = 482.0 (M-H). Step 2. A microwave tube
was charged with a solution of
4-(5-chloro-2-methoxybenzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] oxazine-6-carboxylic acid
(4-cyano-phenyl)- amide (50 mg, 0.10 mmol) in
dimethylformamide (2.0 mL). Ammonium chloride (102 mg,
1.9 mmol) and sodium azide (121 mg, 1.9 mmol) were
added and the tube was sealed under an argon
atmosphere and irradiated in a microwave oven at a
temperature of 1550C for 35 min. The mixture was then
acidified with HCl IN and extracted three times with
ethyl acetate. The combined organic extracts were
dried over sodium sulfate and evaporated. The crude
was resuspended in dichloromethane and sonicated.
Filtration yielded
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo[l,4]oxazine-6- carboxylic acid
[4-(lH-tetrazol-5-yl)-phenyl] -amide as a white solid,
35 mg (64%), MS (ISP): m/e = 525.0, 527.0 (M-H).
Example 10
4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo[l,4]oxazine-6- carboxylic acid
[4-(5-oxo-4,5-dihydro-[ 1,2,4] oxadiazol-3-yl)-phenyl]
-amide Step 1. A solution of hydroxylamine
hydrochloride (90 mg, 1.3 mmol) in dimethyl 



sulfoxide (1.25 mL) was treated with triethylamine
(131 mg, 0.18 mL, 1.3 mmol) and stirred at room
temperature for 5 min. The solids were filtered off,
and 4-(5-chloro-2-
methoxy-benzenesulfonyl)-3,4-dihydro-2H-benzo[ 1,4]
oxazine-6-carboxylic acid (4- cyano-phenyl)-amide (125
mg, 0.26 mmol) was added. The mixture was stirred at
750C for 1.5 hours. After cooling back to room
temperature, the mixture was diluted with water and
extracted with ethyl acetate. The organic phase was
extracted three times with 0.5N HCl. The combined
acidic aqueous layer was then rebasified with IN NaOH
and extracted three times with ethyl acetate. The
organic layer was washed with water, dried over sodium
sulfate and evaporated.
4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2Hb
enzo[ 1,4] oxazine-6-carboxylic acid [4-
(N-hydroxycarbamimidoyl) -phenyl] -amide was obtained
as a white solid, 97 mg (73%), MS (ISP): m/e = 517.0
(M+H + ) .Step 2. A solution of
4-(5-chloro-2-methoxy-benzenesurfonyl)-3,4-dihydro-2Hb
enzo[ l,4]oxazine-6-carboxylic acid [4-
(N-hydroxycarbamimidoyl) -phenyl] -amide (97 mg, 0.19
mmol) in dimethylformamide (2.0 niL) was treated with
pyridine (0.020 rnL, 0.20 mmol) and the mixture was
cooled at O0C. Chloroformic acid 2-ethylhexyl ester
(36 mg, 0.19 mmol) was added dropwise and the mixture
was stirred at O0C for 30 min. The mixture was diluted
with water and extracted three times with ethyl
acetate. The combined organic extracts were dried over
sodium sulfate and evaporated. The residue was
suspended in xylene (8.0 mL) and refluxed for 2 hours.
Upon cooling to room temperature a solid precipitated,
which was filtered and dried under high vacuum.
4-(5-Chloro-2-methoxybenzenesulfonyl)-
3,4-dihydro-2H-benzo[l,4]oxazine-6-carboxylic acid
[4-(5-oxo-4,5-
dihydro-[l,2,4]oxadiazol-3-yl)-phenyl]-amide was
obtained as a white solid, 74 mg (73%), MS (ISP): m/e
= 541.1, 542.7 (M-H). Example 11
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l,2,3,4-tet
rahydro-quinoxaline-6- carbonyl] -amino }-benzoic acid
The title compound was prepared as illustrated in
scheme 12. Step 1. 4-Amino-3-nitrobenzoic acid (5.0 g,
27.4 mmol) was dissolved in ethanol (100 mL) and
treated with a 2N solution of HCl in ether (30 mL).
The reaction mixture was refluxed for 16 h , then the
solvent was removed in vacuo. The crude compound was
dissolved in dichloromethane and washed with NaOH
0.5N. The organic phase was dried over sodium sulfate
and the solvent was removed. 4-Amino-3-nitrobenzoic
acid ethyl ester was thus obtained as a yellow solid,
4.6 g, (79%), MS (ISP): m/e = 211.1 (M+H + ), and used
crude in the following reaction. Step 2. A solution of
4-amino-3-nitrobenzoic acid ethyl ester (4.1 g, 19.7
mmol) in acetonitrile (30 mL) was treated with
triethylamine (25 mL) and dimethylaminopyridine (0.24
g, 2.0 mmol). Di-tt-butyl dicarbonate (6.5 g, 29.6
mmol) was added dropwise at 



room temperature over a period of 30 minutes. The
reaction mixture was stirred at room temperature
overnight. The mixture was diluted with water and
dichloromethane. The organic phase was separated,
dried over sodium sulfate and the volatiles were then
evaporated. The residue was redissolved in
dichloromethane ( 150 mL) and cooled to O0C.
Trifluoroacetic acid (6.0 mL) was added, and the
mixture was stirred at O0C for 2 hours. The mixture
was diluted with saturated NaHCO and the organic phase
was separated. The aqueous phase was extracted twice
with dichloromethane. The combined organic phases were
dried over sodium sulfate and evaporated. The residue
was purified by flash chromatography
(dichloromethane/methanol gradient), yielding
4-tertbutoxycarbonylamino-3-nitro-benzoic acid ethyl
ester as a light yellow solid, 3.5 g (57%), MS (ISP) :
m/e = 309.4 (M-H) . Step 3.
4-re/t-butoxycarbonylamino-3-nitro-benzoic acid ethyl
ester (3.5 g, 11.3 mmol) was dissolved in ethanol (300
rnL) and 10% palladium on carbon was added (0.45 g,
0.42 mmol). The mixture was evacuated and filled with
hydrogen, then stirred at room temperature for 1 hour.
The catalyst was filtered, washing with ethanol, and
the solvent was evaporated. The crude
3-amino-4-tt-butoxycarbonylamino-benzoic acid ethyl
ester thus obtained [3.1 g, 95%, MS (ISP): m/e = 279.3
(M-H)] was used as such in the following reaction.
Step 4. 3-Amino-4-tt-butoxycarbonylamino-benzoic acid
ethyl ester (3.1 g, 11.1 mmol) was dissolved in
dimethylformamide (50 mL) and treated with NaH (-55%
dispersion in oil) (0.3 g, 12.2 mmol). The reaction
mixture was stirred at room temperature for 1 hour,
dibromoethane (8.3 g, 3.8 mL, 44.2 mmol) was then
added, and the mixture stirred for further 1 hour at
room temperature. K2CO3 (6.11 g, 44.2 mmol) was added
and.the reaction mixture was stirred at 7O0C for 17
hours. A further aliquot of NaH (-55% dispersion in
oil) (0.3 g, 12.2 mmol) was added and, 3 hours later,
a further aliquot of dibromoethane (2.1 g, 11.1 mmol).
Stirring was continued at 7O0C for 18 hours. Water was
added and the mixture was extracted three times with
dichloromethane. The combined organic phases were
dried over sodium sulfate and evaporated. The residue
was purified by flash chromatography, yielding
3,4-dihydro-2H-quinoxaline-l,6-dicarboxylic acid
1-tertbutyl ester 6-ethyl ester as a light yellow
solid, 1.0 g (29%), MS (ISP): m/e = 307.3 (M+H + ) ;
dH (300 MHz; CDCl3) 7.58 (IH, d), 7.34 (IH, d), 7.25
(IH, s), 4.33 (2H, q), 4.09 (IH, bs), 3.79 (2H, m),
3.43 (2H, m), 1.53 (9H, s), 1.37 (3H, t). Step 5.
3,4-Dihydro-2H-quinoxaline-l,6-dicarboxylic acid
1-tert-butyl ester 6-ethyl ester (300 mg, 0.98 mmol)
was dissolved in dichloromethane (20 mL) and pyridine
(2 mL). N,N-Diisopropylethylamine ( 127 mg, 0.98 mmol)
and 5-chloro-2-methoxybenzensulfonyl chloride (300 mg,
1.24 mmol) were added, and the mixture was stirred at
room temperature overnight. The solvent was
evaporated, and the crude compound was 



purified by flash chromatography, yielding
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-
dihydro-2H-quinoxaline- 1,6-dicarboxylic acid
1-tert-butyl ester 6-ethyl ester as a light yellow
gum, 435 mg (87%), dH (300 MHz; CDCl3) 8.17 (IH, s),
8.05 (IH, s), 7.82 (IH, d), 7.74 (IH, d), 7.46 (IH,
dd), 6.82 (IH, d), 4.35 (2H, q), 3.93 (2H, m), 3.71
(2H, m), 3.56 (3H, s), 1.48 (9H, s), 1.39 (3H, t).
Step 6. A solution of
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2Hq
uinoxaline- 1,6-dicarboxylic acid 1-tert-butyl ester
6-ethyl ester (430 mg, 0.84 mmol) in tetrahydrofuran
(10 mL) and methanol (10 mL) was treated with 2N NaOH
(5 mL). Themixture was stirred at room temperature for
1 hour. The organic solvents were then partially
removed and the residue acidified with HCl IN (10 mL).
The precipitate which formed was filtered, washing
with water, and dried under high vacuum.
4-(5-Chloro-2-
methoxy-benzenesulfonyl)-3,4-dihydro-2H-quinoxaline-
1,6-dicarboxylic acid 1-tert-butyl ester was obtained
as a light yellow gum, 386 mg (95%), MS (ISP): m/e =
481.1 (M-H), which was used crude in the following
reaction. Step 7. A solution of
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2Hq
uinoxaline- 1,6-dicarboxylic acid 1-tert-butyl ester
(100 mg, 0.21 mmol) in acetone (30 mL) and
tetrahydrofuran (10 mL) was treated with triethylamine
(21 mg, 0.21mmol) and stirred at room temperature 1
hour. A solution of cianuric chloride (46 mg,
0.25mmol) in tetrahydrofurane (2 mL) was added
dropwise over a period of 1hour. The reaction mixture
was stirred at room temperature for 2 hours, then
4-amino-benzoic acid ethyl ester (51 mg, 0.31 mmol)
and a further aliquot of triethylamine (42 mg, 0.42
mmol) were added. The reaction mixture was stirred at
room temperature for 48 hours, the solvents were then
removed. The residue was purified by flash
chromatography, to yield 4-(5-chloro-2-
methoxy-benzenesulfonyl)-6-(4-ethoxycarbonyl-phenylcar
bamoyl)-3,4-dihydro-2Hquinoxaline- 1-carboxylic acid
tert-butyl ester as a light yellow solid, 100 mg
(77%), d (300 MHz; CDCl3) 8.01-8.08 (4H, m), 7.94 (IH,
d), 7.73-7.77 (3H, m), 7.48 (IH, dd), 6.82 (IH, d),
4.38 (2H, q), 3.89 (2H, m), 3.64 (2H, m), 3.47 (3H,
s), 1.48 (9H, s), 1.40 (3H, t). Step 8. A solution of
4-(5-chloro-2-methoxy-benzenesulfonyl)-6-(4-ethoxycarb
onylphenylcarbamoyl)- 3,4-dihydro-2H-quinoxaline-
1-carboxylic acid tert-butyl ester (95 mg, 0.15 mmol)
in triflu oroacetic acid (2 mL) was stirred at room
temperature 2 hours. The volatiles were removed and
the residue was purified by trituration in
dichloromethane. 4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-
1,2,3,4-tetrahydro-quinoxaline-6-carbonyl]- amino
}-benzoic acid ethyl ester was obtained as a white
solid, 6 1 mg (76%), MS (ISP): m/e = 530.3, 532.3 (M+H
+ ) . Step 9. A suspension of 4-
{[4-(5-chloro-2-methoxy-benzenesulfonyl)-
1,2,3,4-tetrahydroquinoxaline- 6-carbonyl] -amino
}-benzoic acid ethyl ester (30 mg, 0.06 mmol) in
tetrahydrofuran (2 mL) and methanol (2 mL) was treated
with NaOH 2N (2 mL) and 



warmed until a clear solution was obtained. The
mixture was stirred at room temperature 2 hours, the
organic solvents were then partially removed. The
aqueous slurry was acidified with HCl IN (4 mL) and
the resulting precipitate filtered, washing with
water. 4-{[4-(5- Chloro-2-methoxy-benzenesulfonyl)-
1,2,3,4-tetrahydro-quinoxaline-6-carbonyl] -amino }-
benzoic acid was obtained as a white solid, 26 mg
(91%), MS (ISP): m/e = 499.9, 501.9 (MH); dH (300 MHz;
d6-DMSO) 12.67 (IH, s), 10.15 (IH, s), 7.91 (4H, s),
7.89 (IH, s), 7.81(IH, s), 7.73 (IH, d), 7.63 (IH, d),
7.23 (IH, d), 6.88 (IH, bs), 6.66 (IH, d), 3.64 (2H,
bs), 3.53 (3H, s), 2.99 (2H, bs). Example 12
5-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l,2,3,4-tet
rahydro-quinoxaline-6- carbonyl] -amino
}-pyridine-2-carboxylic acid 5-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-
1,2,3,4-tetrah ydro-quinoxaline-6- carbonyl] -amino
}-pyridine-2-carboxylic acid, MS (ISP): m/e = 503.3
(M+H + ), was prepared as described in example 11,
steps 1 to 9. Step 7 was performed using
5-aminopyridine- 2-carboxylic acid ethyl ester and
yielded 4-(5-chloro-2-methoxybenzenesulfonyl)-
6-(6-ethoxycarbonyl-pyridin-3-ylcarbamoyl)-3,4-dihydro
-2Hquinoxaline- 1-carboxylic acid tert-butyl ester.
This was deprotected in step 8 to 5-{[4-(5-
chloro-2-methoxy-benzenesulfonyl)-
1,2,3,4-tetrahydro-quinoxaline-6-carbonyl] -amino }-
pyridine-2-carboxylic acid ethyl ester, which was
hydrolyzed to the title compound in step 9. Example 13
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l,2,3,4-tet
rahydro-quinoxaline-6-
carbonyl]-amino}-2-fluoro-benzoic acid 4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-
1,2,3,4-tetrah ydro-quinoxaline-6-
carbonyl]-amino}-2-fluoro-benzoic acid, MS (ISP): m/e
= 518.0 (M-H), was prepared as described in example
11, steps 1 to 9. Step 7 was performed using 4-amino
-2-fluorobenzoic acid ethyl ester and yielded
4-(5-chloro-2-methoxy-benzenesulfonyl)-6-(4-
ethoxycarbonyl-3-fluoro-phenylcarbamoyl)-3,4-dihydro-2
H-quinoxaline-l-carboxylic acid tert-butyl ester. This
was deprotected in step 8 to
4-{[4-(5-chloro-2-methoxybenzenesulfonyl)-
1,2,3,4-tetrahydro-quinoxaline-6-carbonyl] -amino
}-2-fluoro-benzoic acid ethyl ester, which was
hydrolyzed to the title compound in step 9. Example 14
4-{[4-(3-Fluoro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
l,4]oxazine-6-carbonyl]- aminoj-benzoic acid The title
compound was prepared as illustrated in schemes 2 and
3. Stepl . A solution of 4-hydroxy-3-nitro-benzoic
acid methyl ester (30 g, 152 mmol) in acetone (1000
mL) was charged into a 2 L reactor and treated with
K2CO3 (31.5 g, 228 mol) 



and benzyl bromide (52 g, 36.1 mL, 304 mmol). The
mixture was mechanically stirred atheated at reflux
for 16 hours under a light argon flux. After cooling
to room temperature the solvent was evaporated. The
residue was taken up in ethyl acetate/water and the
two phases were separated. The aqueous phase was
extracted three times with ethyl acetate (total
solvent volume: 1.5 L, total water volume IL). The
combined organic phases were dried over sodium sulfate
and evaporated. 4-Benzyloxy-3-nitro-benzoic acid
methyl ester thus obtained was used crude in the
following reaction. Step 2. A solution the crude
4-benzyloxy-3-nitro-benzoic acid methyl ester from the
previous step in tetrahydrofurane (150 mL) and MeOH
(600 mL) was treated with KOH 3N (152 mL) and stirred
at room temperature for 18 hours. The mixture was
acidified with HCl 3N. The precipitate thus formed was
filtered, washing with MeOH/water 1:1 and dried under
vacuum. 4-Benzyloxy-3-nitro-benzoic acid (42 g, 95%
over two steps) was obtained as a white solid, which
was used crude in the following reaction. Step 3. A
suspension of 4-benzyloxy-3-nitro-benzoic acid (36 g,
132 mmol) in toluene (1000 mL) and dimethylformamide
(3 mL) was treated with thionyl chloride (47 g, 28.7
mL, 395 mmol) and stirred at 9O0C for 18 hours. The
volatiles were evaporated completely and the residue
dried under high vacuum. 4-Benzyloxy-3-nitro-benzoyl
chloride thus obtained (37.5 g, 97%) was used crude in
the following reaction. Step 4. A solution of
4-amino-benzoic acid ethyl ester (17 g, 103 mmol) in
dichloromethane (500 mL) and triethylamine (20.8 g,
28.5 mL, 206 mmol) was treated with
dimethylaminopyridine (0.63 g, 5 mmol) and
4-benzyloxy-3-nitro-benzoyl chloride (30 g, 103 mmol).
The mixture was stirred at room temperature overnight,
while a thick white precipitate formed. The slurry was
diluted with water ( 10 mL) and stirred vigorously,
then filtered, washing with dichloromethane and water.
The solid was dried under high vacuum to yield
4-(4-benzyloxy-3-nitro-benzoylamino)-benzoic acid
ethyl ester as a white solid, 26.5 g (61%), MS (ISP):
m/e = 419.3 (M-H). Steps 5 and 6. A solution of
4-(4-benzyloxy-3-nitro-benzoylamino)-benzoic acid
ethyl ester (26 g, 63 mmol) in DMF (2644 mL) was
treated with 10% palladium on carbon (5.3 g). The
reaction vessel was evacuated and filled with
hydrogen. The mixture was stirred at room temperature
for 4 hours, then the catalyst was filtered, washing
with a small quantity of dimethylformamide. The
resulting solution, containing crude
4-(3-amino-4-hydroxybenzoylamino) -benzoic acid ethyl
ester, was concentrated to a volume of 300 mL, and
treated with K2CO3 (34.1 g, 247 mmol) and
1,2-dibromoethane (46.4 g, 247 mmol). The resulting
mixture was warmed at 7O0C and stirred for 18 hours.
The mixture was then concentrated to a volume of 100
mL and diluted with ethyl acetate and water. The
organic phase was separated, washed three times with
water, dried over sodium sulfate and evaporated. The
residue was taken up in methanol and sonicated. The
white solid wasfiltered, yielding pure
4-[(3,4-dihydro-2H-benzo[l,4]oxazine-6-carbonyl)-amino
]-benzoic 



acid ethyl ester (8.6 g). The filtrate was evaporated
and the residue purified by flash chromatography
(toluene/ acetonitrile gradient) providing further 2 g
of material. 4- [(3,4- Dihydro-2H-benzo[ 1,4]
oxazine-6-carbonyl)-amino] -benzoic acid ethyl ester
was thus obtained as a white solid, 10.6 g (52%), MS
(ISP): m/e = 327.0 (M+H + ) ; dH (300 MHz; d6- DMSO)
10.27 (IH, s), 7.92 (4H, s), 7.16-7.19 (2H, m), 6.75
(IH, d), 6.04 (IH, s), 4.29 (2H, q), 4.19 (2H, s),
3.32 (2H, s), 1.32 (3H, t). Step 7 and 8. A solution
of
4-[(3,4-dihydro-2H-benzo[l,4]oxazine-6-carbonyl)-amino
]- benzoic acid ethyl ester (27 mg, 0.085 mmol) in
pyridine (0.4 mL) was treated with a solution of
3-fluoro-benzenesulfonyl chloride (25 mg, 0.13 mmol)
in pyridine (0.2 mL). The resulting mixture was
stirred at room temperature for 18 hours. The pyridine
was evaporated, and the residual crude
4-{[4-(3-fluoro-benzenesulfonyl)-3,4-dihydro-2Hbenzo[
1,4] oxazine-6-carbonyl] -amino }-benzoic acid ethyl
ester was dissolved in ethanol (0.6 mL) and treated
with KOH 3N (0.15 mL). The resulting mixture was
stirred at room temperature overnight. The mixture was
acidified with HCl 3N and evaporated. The residue was
purified by preparative HPLC (ZORBAXEclipse XDB-C18,
21.2x50 mm, 5 mm, gradient acetonitrile/water + 0.1%
formic acid). 4-{[4-(3-Fluoro-benzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid (17.1 mg, 44%) was obtained as an
off-white solid, MS (ISP): m/e = 455.0 (M-H). Example
15
4-{[4-(2,5-Difluoro-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[ 1,4] oxazine-6-carbonyl] - amino }-benzoic acid
4-
{[4-(2,5-Difluoro-benzenesulfonyl)-3,4-dihydro-2H-benz
o[ 1,4] oxazine-6-carbonyl] - amino }-benzoic acid, MS
(ISP): m/e = 472.9 (M-H), was prepared as described
for example 14, steps 1 to 8. Step 7 was performed
using 2,5-difluoro-benzenesulfonyl chloride and
yielded
4-{[4-(2,5-difluoro-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[l,4]oxazine-6- carbonyl] -amino }-benzoic acid
ethyl ester, which was hydrolyzed in step 8. Example
16
4-{[4-(5-Fluoro-2-methyl-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid
4-{[4-(5-Fluoro-2-methyl-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid, MS (ISP): m/e = 468.9 (M-H), was prepared as
described for example 14, steps 1 to 8. Step 7 was
performed using 5-fluoro-2-methylbenzenesulfonyl
chloride and yielded
4-{[4-(5-fluoro-2-methyl-benzenesulfonyl)-3,4-dihydro-
2H-benzo[ 1,4] oxazine-6-carbonyl] -amino }-benzoic
acid ethyl ester, which was hydrolyzed in step 8.
Example 17
4-{[4-(3-Difluoromethoxy-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- 



carbonyl] -amino }-benzoic acid
4-{[4-(3-Difluoromethoxy-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid, MS (ISP): m/e = 502.9 (M-H), was prepared as
described for example 14, steps 1 to 8. Step 7 was
performed using 3-difluoromethoxybenzenesulfonyl
chloride and yielded
4-{[4-(3-difluoromethoxy-benzenesurfonyl)-3,4-
dihydro-2H-benzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid ethyl ester, which was hydrolyzed in
step 8. Example 18
4-{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[ 1,4] oxazine-6-carbonyl]- amino }-benzoic acid 4-
{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-benz
o[ 1,4] oxazine-6-carbonyl] - amino }-benzoic acid, MS
(ISP): m/e = 466.5 (M-H), was prepared as described
for example 14, steps 1 to 8. Step 7 was performed
using 3,5-dimethyl-benzenesulfonyl chloride and
yielded
4-{[4-(3,5-dimethyl-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[l,4]oxazine-6- carbonyl] -amino }-benzoic acid
ethyl ester, which was hydrolyzed in step 8. Example
19
4-{[4-(3-Trifluoromethyl-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid 4-
{[4-(3-Trifluoromethyl-benzenesulfonyl)-3,4-dihydro-2H
-benzo[ 1,4] oxazine-6- carbonyl] -amino }-benzoic
acid, MS (ISP): m/e = 505.1 (M-H), was prepared as
described for example 14, steps 1 to 8. Step 7 was
performed using 3-trifluoromethyl-benzenesulfonyl
chloride and yielded
4-{[4-(3-trifluoromethyl-benzenesulfonyl)-3,4-dihydro-
2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino }-benzoic
acid ethyl ester, which was hydrolyzed in step 8.
Example 20
4-{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
1,4] oxazine-6-carbonyl] - amino }-benzoic acid4-
{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
1,4] oxazine-6-carbonyl] - aminoj-benzoic acid, MS
(ISP): m/e = 471.1 (M-H), was prepared as described
for example 14, steps 1 to 8. Step 7 was performed
using 3-chloro-benzenesulfonyl chloride and yielded 4-
{[4-(3-chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
1,4] oxazine-6-carbonyl] - amino }-benzoic acid ethyl
ester, which was hydrolyzed in step 8. Example 2 1
2-Fluoro-4-{[4-(3-trifluoromethyl-benzenesulfonyl)-3,4
-dihydro-2H-benzo[l,4]oxazine- 6-carbonyl] -amino
}-benzoic acid 2-Fluoro-4-
{[4-(3-trifluoromethyl-benzenesulfonyl)-3,4-dihydro-2H
-benzo[ 1,4] oxazine- 6-carbonyl] -amino }-benzoic
acid, MS (ISP): m/e = 523.0 (M-H), was prepared as 



described for example 14, steps 1to 8. Step 4 was
performed using 4-amino -2-fluorobenzoic acid ethyl
ester, yielding
4-(4-benzyloxy-3-nitro-benzoylamino)-2-fluoro-benzoic
acid ethyl ester, which was reduced to
4-(3-amino-4-hydroxy-benzoylamino)-2-fluorobenzoic
acid methyl ester in step 5 and cyclized to
4-[(3,4-dihydro-2H-benzo[l,4]oxazine-
6-carbonyl)-amino]-2-fluoro-benzoic acid ethyl ester
in step 6. Step 7 was performed using
3-trifluoromethyl-benzenesulfonyl chloride and yielded
2-fluoro-4-{[4-(3-trifluoromethylbenzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid ethyl ester, which was hydrolyzed in
step 8. Example 9 9
4-{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
1,4] oxazine-6-carbonyl] - amino}-2-fluoro-benzoic
acid 4-
{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
1,4] oxazine-6-carbonyl] - amino}-2-fluoro-benzoic
acid, MS (ISP): m/e = 489.1 (M-H), was prepared as
described for example 21, steps 1to 8. Step 7 was
performed using 3-chloro-benzenesulfonyl chloride and
yielded
4-{[4-(3-chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
l,4]oxazine-6- carbonyl]-amino}-2-fluoro-benzoic acid
ethyl ester, which was hydrolyzed in step 8. Example
23
2-Fluoro-4-{[4-(3-fluoro-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid
2-Fluoro-4-{[4-(3-fluoro-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid, MS (ISP): m/e = 473.1 (M-H), was prepared as
described for example 21, steps 1to 8. Step 7 was
performed using 3-fluoro-benzenesulfonyl chlorideand
yielded
2-fluoro-4-{[4-(3-fluoro-benzenesulfonyl)-3,4-dihydro-
2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino }-benzoic
acid ethyl ester, which was hydrolyzed in step 8.
Example 24
4-{[4-(2,5-Difluoro-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[ 1,4] oxazine-6-carbonyl] -
amino}-2-fluoro-benzoic acid 4-
{[4-(2,5-Difluoro-benzenesulfonyl)-3,4-dihydro-2H-benz
o[ 1,4] oxazine-6-carbonyl] - amino}-2-fluoro-benzoic
acid, MS (ISP): m/e = 491.1 (M-H), was prepared as
described for example 21, steps 1to 8. Step 7 was
performed using 2,5-difluoro-benzenesulfonyl chloride
and yielded
4-{[4-(2,5-difluoro-benzenesurfonyl)-3,4-dihydro-2Hben
zo[ 1,4] oxazine-6-carbonyl] -amino}- 2-fluoro-benzoic
acid ethyl ester, which was hydrolyzed in step 8.
Example 25
2-Fluoro-4-{[4-(5-fluoro-2-methyl-benzenesulfonyl)-3,4
-dihydro-2H-benzo[l,4]oxazine- 6-carbonyl] -amino
}-benzoic acid 



2-Fluoro-4-{[4-(5-fluoro-2-methyl-benzenesulfonyl)-3,4
-dihydro-2H-benzo[ 1,4] oxazine- 6-carbonyl] -amino
}-benzoic acid, MS (ISP): m/e = 487.1 (M-H), was
prepared as described for example 21, steps 1to 8.
Step 7 was performed using
5-fluoro-2-methylbenzenesulfonyl chloride and yielded
2-fluoro-4-{[4-(5-fluoro-2-methyl-benzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid ethyl ester, which was hydrolyzed in
step 8. Example 26
4-{[4-(3-Difluoromethoxy-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl] -amino}-
2-fluoro-benzoic acid
4-{[4-(3-Difluoromethoxy-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl] -amino}-
2-fluoro-benzoic acid, MS (ISP): m/e = 521.2 (M-H),
was prepared as described for example 21, steps 1to 8.
Step 7 was performed using
3-difluoromethoxybenzenesulfonyl chloride and yielded
4-{[4-(3-difluoromethoxy-benzenesulfonyl)-3,4-
dihydro-2H-benzo[ 1,4] oxazine-6-carbonyl] -amino}-
2-fluoro-benzoic acid ethyl ester, which was
hydrolyzed in step 8. Example
274-{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-
benzo[ 1,4] oxazine-6-carbonyl] -
amino}-2-fluoro-benzoic acid 4-
{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-benz
o[ 1,4] oxazine-6-carbonyl] - amino}-2-fluoro-benzoic
acid, MS (ISP): m/e = 483.3 (M-H), was prepared as
described for example 21, steps 1to 8. Step 7 was
performed using 3,5-dimethyl-benzenesulfonyl chloride
and yielded
4-{[4-(3,5-dimethyl-benzenesurfonyl)-3,4-dihydro-2Hben
zo[ l,4]oxazine-6-carbonyl]-amino}-2-fluoro-benzoic
acid ethyl ester, which was hydrolyzed in step 8.
Example 28
4-{[4-(3-Carbamoyl-benzenesulfonyl)-3,4-dihydro-2H-ben
zo[ 1,4] oxazine-6-carbonyl] - amino}-2-fluoro-benzoic
acid 4-
{[4-(3-Carbamoyl-benzenesulfonyl)-3,4-dihydro-2H-benzo
[ 1,4] oxazine-6-carbonyl] - amino}-2-fluoro-benzoic
acid, MS (ISP): m/e = 500.0 (M+H + ), was prepared as
described for example 21, steps 1to 8. Step 7 was
performed using 3-cyano-benzenesulfonyl chloride and
yielded
4-{[4-(3-cyano-benzenesulfonyl)-3,4-dihydro-2H-benzo[l
,4]oxazine-6- carbonyl]-amino}-2-fluoro-benzoic acid
ethyl ester, which was hydrolyzed in step 8 at both
the carboxylic acid ester and the cyano position.
Example 29
6-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-nicotinic
acid
6-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- 



carbonyl] -amino }-nicotinic acid, MS (ISP): m/e =
502.1 (M-H), was prepared as described for example 14,
steps 1to 8. Step 4 was performed using
6-amino-nicotinic acid methyl ester, yielding
6-(4-benzyloxy-3-nitro-benzoylamino)-nicotinic acid
methyl ester, which was reduced to
6-(3-amino-4-hydroxy-benzoylamino)-nicotinic acid
methyl ester in step 5 and cyclized to
6-[(3,4-dihydro-2H-benzo[l,4]oxazine-6-carbonyl)-amino
]-nicotinic acid methyl ester in step 6. Step 7 was
performed using 5-chloro-2-methoxy-benzenesulfonyl
chloride and yielded
6-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino }-nicotinic
acid methyl ester, which was hydrolyzed in step 8.
Example
302-Chloro-4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-
2,3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid The title compound was prepared as illustrated in
schemes 1 and 6. Step 1.
5-Chloro-2-methoxybenzenesulfonyl chloride (5.77 g,
2.39 mmol) was added to a solution of
3-amino-4-hydroxy-benzoic acid methyl ester (example
1, step 1; 4.00 g, 23.9 mmol) in pyridine (38 mL). The
homogeneous solution was stirred at room temperature
for 72 h , then partitioned between ethyl acetate and
2 M aq. hydrochloric acid solution. The organic layer
was washed with brine, dried (MgSO ), and evaporated.
The residue was triturated in ethyl acetate to furnish
3-(5-chloro-2-methoxy-benzenesulfonylamino)-4-
hydroxy-benzoic acid methyl ester (7.19 g, 81%). Pink
solid, MS (ISP) = 370.0 (M-H) . Step 2. Potassium
carbonate (3.87 g, 28.0 mmol) was added to a solution
of 3-(5-chloro-2-
methoxy-benzenesulfonylamino)-4-hydroxy-benzoic acid
methyl ester (2.08 g, 5.59 mmol) and dibromomethane
(2.92 g, 16.5 mmol) in N,N-dimethylformamide (35 mL),
and the suspension was heated at 8O0C for 48 h , then
the reaction mixture was partitioned between water and
dichloromethane. The organic layer was washed with
brine, dried (MgSO ), and evaporated. Chromatography
(SiO , heptane-ethyl acetate gradient) produced 3-(5-
chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-benzooxa
zole-5-carboxylic acid methyl ester (2.13 g, 99%).
White solid, MS (ISP) = 384.1 (M+H) +. Step 3.
Hydrolysis of
3-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydrobenz
ooxazole- 5-carboxylic acid methyl ester in accordance
with the general method of example 1, step 4 produced
3-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydrobenz
ooxazole- 5-carboxylic acid. light red solid, MS (ISP)
= 368.1 (M-H) . Step 4. A solution of
3-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-ben
zooxazole- 5-carboxylic acid (1.00 g, 2.70 mmol),
ethyl 4-amino-2-chlorobenzoate (1.08 g, 5.41 mmol),
4-methylmorpholine (1.37 g, 13.5 mmol), and
O-(7-azabenzotriazol-l-yl)-
N,N,N',N'-tetramethyluronium hexafluoro-phosphate
(1.54 g, 4.06 mmol) in N,Ndimethylformamide (10 mL)
was stirred at room temperature for 15 min, then 4- 



(dimethylamino)pyridine (337 mg, 2.70 mmol) were
added, and the solution was stirred at 6O0C for 18 h .
After cooling, the reaction mixture was partitioned
between water, heptane, and ethyl acetate. The organic
layer was washed with brine, dried (MgSO4), and
evaporated. Chromatography (SiO2, heptane-ethyl
acetate gradient) produced 2-chloro-4-
{[3-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-b
enzooxazole-5-carbonyl]- aminoj-benzoic acid ethyl
ester (849 mg, 57%). Off-white solid, MS (ISP) = 551.2
(M+H) +.Step 5. Hydrolysis of
2-chloro-4-{[3-(5-chloro-2-methoxy-benzenesurfonyl)-2,
3-dihydrobenzooxazole- 5-carbonyl] -amino }-benzoic
acid ethyl ester, in accordance with the general
method of example 1, step 6 produced the title
compound. White solid, MS (ISP) = 521.1 (M-H) .
Example 3 1
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro
-benzooxazole-5-carbonyl]- aminoj-benzoic acid The
title compound, MS (ISP) = 487.1 (M-H) , was produced
as described in example 30, steps 1 to 5. Step 4 was
performed using 4-aminobenzoic acid ethyl ester and
yielded 4-
{[3-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-b
enzooxazole-5-carbonyl]- aminoj-benzoic acid ethyl
ester, which was hydrolyzed in step 5. Example 32
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro
-benzooxazole-5-carbonyl]- amino}-2-fluoro-benzoic
acid The title compound, MS (ISP) = 507.2 (M+H) +, was
produced as described in example 30, steps 1 to 5.
Step 4 was performed using 4-amino-2-fluoro-benzoic
acid ethyl ester and yielded
4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro
-benzooxazole-5- carbonyl]-amino}-2-fluoro-benzoic
acid ethyl ester, which was hydrolyzed in step 5.
Example 33
3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-ben
zooxazole-5-carboxylic acid phenylamide The title
compound, MS (ISP) = 445.2 (M+H) +, was produced as
described in example 30, steps 1 to 4. Step 4 was
performed using aniline as amine reagent. Example 34
3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-ben
zooxazole-5-carboxylic acid pyridin -3-ylamide The
title compound, MS (ISP) = 446.1 (M+H) +, was produced
as described in example 30, steps 1 to 4. Step 4 was
performed using 3-aminopyridine as amine reagent.
Example
354-{[3-(5-Chloro-2-methoxy-benzenesurfonyl)-2-phenyl-
2,3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid 



The title compound was prepared as illustrated in
schemes 1 and 6. Step 1. A mixture of
3-(5-chloro-2-methoxy-benzenesulfonylamino)-4-hydroxy-
benzoic acid methyl ester (example 30, step 1; 200 mg,
0.537 mmol), benzaldehyde dimethyl acetal (0.5 mL) and
toluene-4 sulfonic acid monohydrate (10 mg, 54 mmol)
was stirred at 1000C for 48 h . After cooling, heptane
was added, and the precipitate was collected by
filtration to afford
3-(5-chloro-2-methoxy-benzenesulfonyl)-2-phenyl-2,3-di
hydro-benzooxazole-5- carboxylic acid methyl ester
(208 mg, 84%). light yellow solid, MS (ISP) = 460.2
(M+H) +. Step 2. Hydrolysis of
3-(5-chloro-2-methoxy-benzenesulfonyl)-2-phenyl-2,3-di
hydrobenzooxazole- 5-carboxylic acid methyl ester in
accordance with the general method of example 1, step
4 produced
3-(5-chloro-2-methoxy-benzenesulfonyl)-2-phenyl-2,3-
dihydro-benzooxazole-5-carboxylic acid. White solid,
MS (ISP) = 443.9 (M-H) . Step 3. Reaction of
3-(5-chloro-2-methoxy-benzenesulfonyl)-2-phenyl-2,3-di
hydrobenzooxazole- 5-carboxylic acid with
4-aminobenzoic acid ethyl ester in accordance with the
general method of example 30, step 4 produced
4-{[3-(5-chloro-2-methoxybenzenesulfonyl)-
2-phenyl-2,3-dihydro-benzooxazole-5-carbonyl] -amino
}-benzoic acid ethyl ester. Off-white solid, MS (ISP)
= 593.2 (M+H) +. Step 4. Hydrolysis of
4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-2-phenyl-2,
3-dihydrobenzooxazole- 5-carbonyl] -amino }-benzoic
acid ethyl ester, in accordance with the general
method of example 1, step 6 produced the title
compound. White solid, MS (ISP) = 563.2 (M-H) .
Example 36
4-{[9-(5-Chloro-2-methoxy-benzenesulfonyl)-6,7,8,9-tet
rahydro-5-oxa-9-azabenzocycloheptene- 2-carbonyl]
-amino }-benzoic acid The title compound was prepared
as illustrated in schemes 1 and 4. Step 1. Potassium
carbonate (818 mg, 5.92 mmol) was added to a solution
of 3-(5-chloro-
2-methoxy-benzenesulfonylamino)-4-hydroxy-benzoic acid
methyl ester (example 30, step 1; 1.00 g, 2.69 mmol)
and 1,3-dibromopropane (597 mg, 2.96 mmol) in
N,Ndimethylformamide ( 17 mL), and the suspension was
heated at 6O0C for 5 h , then the reaction mixture was
partitioned between water and ethyl acetate. The
organic layer was washed with brine, dried (MgSO ),
and evaporated. Chromatography (SiO ,
heptane-ethylacetate gradient) produced
9-(5-chloro-2-methoxy-benzenesulfonyl)-6,7,8,9-tetrahy
dro-5- oxa-9-aza-benzocycloheptene-2-carboxylic acid
methyl ester (996 mg, 90%). White solid, MS (ISP) =
412.1 (M+H) +. Step 2. Hydrolysis of
9-(5-chloro-2-methoxy-benzenesulfonyl)-6,7,8,9-tetrahy
dro-5-oxa- 9-aza-benzocycloheptene-2-carboxylic acid
methyl ester in accordance with the general method of
example 1, step 4 produced
9-(5-chloro-2-methoxy-benzenesulfonyl)-6,7,8,9-
tetrahydro-5-oxa-9-aza-benzocycloheptene-2-carboxylic
acid. White solid, MS (ISP) = 



396.1 (M-H) . Step 3. Reaction of
9-(5-chloro-2-methoxy-benzenesulfonyl)-6,7,8,9-tetrahy
dro-5-oxa-9- aza-benzocycloheptene-2-carboxylic acid
with 4-aminobenzoic acid ethyl ester in accordance
with the general method of example 30, step 4 produced
4-{[9-(5-chloro-2-
methoxy-benzenesulfonyl)-6,7,8,9-tetrahydro-5-oxa-9-az
a-benzocycloheptene-2- carbonyl] -amino }-benzoic acid
ethyl ester. White solid, MS (ISP) = 545.3 (M+H) +.
Step 4. Hydrolysis of
4-{[9-(5-chloro-2-methoxy-benzenesulfonyl)-6,7,8,9-tet
rahydro-5-
oxa-9-aza-benzocycloheptene-2-carbonyl]-amino}-benzoic
acid ethyl ester in accordance with the general method
of example 1, step 6 produced the title compound.
White solid, MS (ISP) = 515.2 (M-H) . Example 37
2-Chloro-4-{[9-(5-chloro-2-methoxy-benzenesulfonyl)-6,
7,8,9-tetrahydro-5-oxa-9-azabenzocycloheptene-
2-carbonyl] -amino }-benzoic acid The title compound,
MS (ISP) = 548.9 (M-H) , was produced as described in
example 36, steps 1 to 4. Step 3 was performed using
ethyl 4-amino-2-chlorobenzoate and yielded 2-
chloro-4-{[9-(5-chloro-2-methoxy-benzenesulfonyl)-6,7,
8,9-tetrahydro-5-oxa-9-azabenzocycloheptene-
2-carbonyl] -amino }-benzoic acid ethyl ester, which
was hydrolyzed in step 4. Example 38
4-{[6-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4,5,6-tet
rahydro-2Hbenzo[ b][ 1,4] oxazocine-8-carbonyl] -amino
}-benzoic acid The title compound, MS (ISP) = 529.0
(M-H) , was produced in analogy with example 36, steps
1 to 4. Step 1 was performed using 1,4-dibromobutane,
yielding 6-(5-chloro-2-
methoxy-benzenesulfonyl)-3,4,5,6-tetrahydro-2H-benzo[b
] [1,4] oxazocine-8-carboxylic acid methyl ester,
which was hydrolyzed in step 2 to afford
6-(5-chloro-2-methoxybenzenesulfonyl)-3,4,5,6-tetrahyd
ro-2H-benzo[b] [1,4] oxazocine-8-carboxylic acid. This
was reacted with ethyl 4-aminobenzoate in step 3 to
produce 4-{[6-(5-chloro-2-methoxybenzenesulfonyl)-
3,4,5,6-tetrahydro-2H-benzo[b] [1,4]
oxazocine-8-carbonyl] -amino }- benzoic acid ethyl
ester, which was hydrolyzed in step 4. Example 39
2-Chloro-4-{[6-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4,5,6-tetrahydro-2Hbenzo[ b] [1,4]
oxazocine-8-carbonyl] -amino }-benzoic acid The title
compound, MS (ISP) = 565.2 (M+H) +, was produced as
described in example 38, steps 1 to 4. Step 3 was
performed using ethyl 4-amino-2-chloro-benzoate and
yielded 2-
chloro-4-{[6-(5-chloro-2-methoxy-benzenesulfonyl)-3,4,
5,6-tetrahydro-2Hbenzo[ b][ 1,4] oxazocine-8-carbonyl]
-amino }-benzoic acid ethyl ester, which was
hydrolyzed in step 4. 



Example 40
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-trifluoro
methyl-2,3-dihydrobenzooxazole- 5-carbonyl] -amino
}-benzoic acid The title compound was prepared as
illustrated in schemes 1 and 6. Step 1.
4-Hydroxy-3-nitro-5-trifluoromethyl-benzoic acid
methyl ester was hydrogenated in analogy with example
1, step 1 to produce
3-amino-4-hydroxy-5-trifluoromethylbenzoic acid methyl
ester. Yellow solid, MS (ISP) = 234.1 (M-H) . Step 2.
A suspension of
3-amino-4-hydroxy-5-trifluoromethyl-benzoic acid
methyl ester (4.66 g, 19.8 mmol) and
5-chloro-2-methoxybenzenesulfonyl chloride (4.78 g,
19.8 mmol) in toluene (38 mL) was heated at reflux for
48 h . After cooling, the precipitate was collected by
filtration and washed with toluene to afford
3-(5-chloro-2-methoxybenzenesulfonylamino)-
4-hydroxy-5-trifluoromethyl-benzoic acid methyl ester.
Off-white solid, MS (ISP) = 438.0 (M-H) Step 3.
Cyclization of
3-(5-chloro-2-methoxy-benzenesulfonylamino)-4-hydroxy-
5- trifluoromethyl-benzoic acid methyl ester with
dibromomethane in accordance with example 30, step 2
furnished
3-(5-chloro-2-methoxy-benzenesulfonyl)-7-trifluorometh
yl- 2,3-dihydro-benzooxazole-5-carboxylic acid methyl
ester. White foam, MS (ISP) = 451.9 (M+H) +. Step 4.
Hydrolysis of
3-(5-chloro-2-methoxy-benzenesulfonyl)-7-trifluorometh
yl-2,3- dihydro-benzooxazole-5-carboxylic acid methyl
ester in analogy with example 1, step 4produced
3-(5-chloro-2-methoxy-benzenesulfonyl)-7-trifluorometh
yl-2,3-dihydrobenzooxazole- 5-carboxylic acid. White
solid, MS (ISP) = 436.0 (M-H) . Step 5. Reaction of
3-(5-chloro-2-methoxy-benzenesulfonyl)-7-trifluorometh
yl-2,3- dihydro-benzooxazole-5-carboxylic acid with
ethyl 4-aminobenzoate in analogy with example 30, step
4 gave
4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-7-trifluoro
methyl- 2,3-dihydro-benzooxazole-5-carbonyl] -amino
}-benzoic acid ethyl ester. light yellow solid, MS
(ISP) = 584.9 (M+H) +. Step 6. Hydrolysis of 4-
{[3-(5-chloro-2-methoxy-benzenesulfonyl)-7-trifluorome
thyl-2,3- dihydro-benzooxazole-5-carbonyl] -amino
}-benzoic acid ethyl ester in analogy with example 1,
step 6 afforded the title compound. White solid, MS
(ISP) = 554.9 (M-H) . Preparation of the starting
material : a) A solution of
3-trifluoromethyl-4-hydroxybenzoic acid (5.00 g, 24.3
mmol) in 15% methanolic sulfuric acid solution (50 mL)
was heated at reflux over 48 h , then poured upon ice
and extracted with ethyl acetate. The organic layer
was washed with 1M aq. sodium carbonate solution and
brine, dried (MgSO ), and evaporated to afford
4-hydroxy-3- trifluoromethyl-benzoic acid methyl ester
(4.67 g, 87%). Off-white solid, MS (ISP) = 219.0 (M-H)
. 



b) 65% aq. nitric acid solution (1.76 mL, 39 mmol) and
fuming nitric acid (3.25 mL, 78 mmol) were added at
-1O0C to a solution of
4-hydroxy-3-trifluoromethyl-benzoic acid methyl ester
(4.31 g, 19.6 mmol) in acetic acid (54 mL). The ice
bath was removed and the solution was stirred at room
temperature for 5 h , then partitioned between water
and ethyl acetate. The organic layer was washed with
brine, dried (MgSO ), and evaporated to afford
4-hydroxy-3-nitro-5-trifluoromethyl-benzoic acid
methyl ester (5.16 g, 99%). Orange solid, MS (ISP) =
263.9 (M-H) . Example 4 1
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-trifluoro
methyl-3,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl]
-amino }-benzoic acid The title compound, MS (ISP) =
569.0 (M-H) , was produced in analogy with example 36,
steps 1-4. Step 1was performed using
3-(5-chloro-2-methoxy-benzenesulfonylamino)-4-
hydroxy-5-trifluoromethyl-benzoic acid methyl ester
(example 40, step 2) and 1,2- dibromoethane, yielding
4-(5-chloro-2-methoxy-benzenesulfonyl)-8-trifluorometh
yl-3,4- dihydro-2H-benzo[l,4]oxazine-6-carboxylic acid
methyl ester, which was hydrolyzed in step 2 to afford
4-(5-chloro-2-methoxy-benzenesulfonyl)-8-trifluorometh
yl-3,4-dihydro2H-benzo[ 1,4] oxazine-6-carboxylic
acid. This was reacted with ethyl 4-aminobenzoate in
step 3 to produce
4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-8-trifluoro
methyl-3,4- dihydro-2H-benzo[ 1,4] oxazine-6-carbonyl]
-amino }-benzoic acid ethyl ester, which was
hydrolyzed in step 4. Example 42
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-methoxy-2
,3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid The title compound was prepared as illustrated in
schemes 1 and 6. Step 1.
3-Methoxy-4-hydroxy-5-nitro-benzoic acid methyl ester
(J. Am. Chem. Soc. 1983, 105, 5015) was hydrogenated
in analogy with example 1, step 1 to produce
3-amino-4- hydroxy-5-methoxy-benzoic acid methyl
ester. Dark green solid, MS (ISP) = 198.3 (M+H) +.
Step 2. 3-Amino-4-hydroxy-5-methoxy-benzoic acid
methyl ester was reacted with 5-
chloro-2-methoxybenzenesulfonyl chloride in accordance
with the general method of example 40, step 2 and led
to
3-(5-chloro-2-methoxy-benzenesulfonylamino)-4-hydroxy-
5-methoxy-benzoic acid methyl ester. light grey solid,
MS (ISP) = 400.1 (M-H) Step 3. Cyclization of
3-(5-chloro-2-methoxy-benzenesulfonylamino)-4-hydroxy-
5- methoxy-benzoic acid methyl ester with
dibromomethane in accordance with example 30, step 2
furnished
3-(5-chloro-2-methoxy-benzenesulfonyl)-7-methoxy-2,3-d
ihydrobenzooxazole- 5-carboxylic acid methyl ester.
White solid, MS (ISP) = 414.2 (M+H) +. Step 4.
Hydrolysis of
3-(5-chloro-2-methoxy-benzenesulfonyl)-7-methoxy-2,3-d
ihydrobenzooxazole- 



5-carboxylic acid methyl ester in analogy with example
1, step 4 produced 3-
(5-chloro-2-methoxy-benzenesulfonyl)-7-methoxy-2,3-dih
ydro-benzooxazole-5- carboxylic acid. White solid, MS
(ISP) = 398.0 (M-H) . Step 5. Reaction of
3-(5-chloro-2-methoxy-benzenesulfonyl)-7-methoxy-2,3-d
ihydrobenzooxazole- 5-carboxylic acid with ethyl
4-aminobenzoate in analogy with example 30, step 4
gave
4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-7-methoxy-2
,3-dihydrobenzooxazole- 5-carbonyl] -amino }-benzoic
acid ethyl ester. White solid, MS (ISP) = 547.2 (M+H)
+. Step 6. Hydrolysis of
4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-7-methoxy-2
,3- dihydro-benzooxazole-5-carbonyl] -amino }-benzoic
acid ethyl ester in analogy with example 1, step 6
afforded the title compound. White solid, MS (ISP) =
517.1 (M-H) .Example 43
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methoxy-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid The title compound, MS (ISP) = 531.1
(M-H) , was produced in analogy with example 36, steps
1-4. Step 1 was performed using
3-(5-chloro-2-methoxy-benzenesulfonylamino)-4-
hydroxy-5-methoxy-benzoic acid methyl ester (example
42, step 2) and 1,2- dibromoethane, yielding
4-(5-chloro-2-methoxy-benzenesulfonyl)-8-methoxy-3,4-
dihydro-2H-benzo[l,4]oxazine-6-carboxylic acid methyl
ester, which was hydrolyzed in step 2 to afford
4-(5-chloro-2-methoxy-benzenesulfonyl)-8-methoxy-3,4-d
ihydro-2Hbenzo[ 1,4] oxazine-6-carboxylic acid. This
was reacted with ethyl 4-aminobenzoate in step 3 to
produce
4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-8-methoxy-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid ethyl ester, which was hydrolyzed in
step 4. Example 44
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,
3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid The title compound was prepared as illustrated in
schemes 1 and 6. Step 1.
3-Fluoro-4-hydroxy-5-nitro-benzoic acid methyl ester
was hydrogenated in analogy with example 1, step 1 to
produce 3-amino-5-fluoro-4-hydroxy-benzoic acid methyl
ester. light yellow solid, MS (ISP) = 184. 1 (M-H) .
Step 2. 3-Amino-5-fluoro-4-hydroxy-benzoic acid methyl
ester was reacted with 5-chloro-
2-methoxybenzenesulfonyl chloride in accordance with
the general method of example 40, step 2 and led to
3-(5-chloro-2-methoxy-benzenesulfonylamino)-5-fluoro-4
-hydroxybenzoic acid methyl ester. White solid, MS
(ISP) = 388.2 (M-H) Step 3. Cyclization of
3-(5-chloro-2-methoxy-benzenesulfonylamino)-5-fluoro-4
- hydroxy-benzoic acid methyl ester with
dibromomethane in accordance with example 30, 



step 2 furnished
3-(5-chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,3-di
hydrobenzooxazole- 5-carboxylic acid methyl ester.
White solid, MS (ISP) = 402.0 (M+H) +. Step 4.
Hydrolysis of
3-(5-chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,3-di
hydrobenzooxazole- 5-carboxylic acid methyl ester in
analogy with example 1, step 4 produced 3-
(5-chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,3-dihy
dro-benzooxazole-5-carboxylic acid. White solid, MS
(ISP) = 386.0 (M-H) .Step 5. Reaction of
3-(5-chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,3-di
hydrobenzooxazole- 5-carboxylic acid with ethyl
4-aminobenzoate in analogy with example 30, step 4
gave
4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,
3-dihydrobenzooxazole- 5-carbonyl] -amino }-benzoic
acid ethyl ester. White solid, MS (ISP) = 535.2 (M+H)
+. Step 6. Hydrolysis of
4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,
3-dihydrobenzooxazole- 5-carbonyl] -amino }-benzoic
acid ethyl ester in analogy with example 1, step 6
afforded the title compound. White solid, MS (ISP) =
505.1 (M-H) . Preparation of the starting material :
a) A solution of 3-fluoro-4-hydroxybenzoic acid (5.00
g, 32.0 mmol) in 15% methanolic sulfuric acid solution
(50 mL) was heated at reflux over 48 h , then poured
upon ice and extracted with ethyl acetate. The organic
layer was washed with 1M aq. sodium carbonate solution
and brine, dried (MgSO ), and evaporated to afford
4-fluoro-3-trifluoromethylbenzoic acid methyl ester
(4.48 g, 82%). Off-white solid, MS (ISP) = 169.1 (M-H)
. b) 65% aq. nitric acid solution (2.3 mL, 50 mmol)
and fuming nitric acid (2.1 mL, 50 mmol) were added at
-1O0C to a solution of
4-hydroxy-3-trifluoromethyl-benzoic acid methyl ester
(4.27 g, 25.1 mmol) in diethyl ether (60 mL). The ice
bath was removed and the reaction mixture was stirred
at room temperature for 16 h , then partitioned
between water and ethyl acetate. The organic layer was
washed with brine, dried (MgSO ), and evaporated to
afford 3-fluoro-4-hydroxy-5-nitro-benzoic acid methyl
ester (5.39 g, 100%). Yellow solid, MS (ISP) = 214.1
(M-H) . Example 45
2-Chloro-4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-7-
fluoro-2,3-dihydrobenzooxazole- 5-carbonyl] -amino
}-benzoic acid The title compound, MS (ISP) = 539.1
(M-H) , was produced as described in example 44, steps
1-5. Step 4 was performed using ethyl
4-amino-2-chlorobenzoate and yielded 2-
chloro-4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-7-fl
uoro-2,3-dihydro-benzooxazole- 5-carbonyl] -amino
}-benzoic acid ethyl ester, which was hydrolyzed in
step 5. Example 46
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,
3-dihydro-benzooxazole-5-
carbonyl]-amino}-2-fluoro-benzoic acidThe title
compound, MS (ISP) = 523.2 (M-H) , was produced as
described in example 44, 



steps 1-5. Step 4 was performed using ethyl
4-amino-2-fluorobenzoate and yielded 4-{[3-
(5-chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,3-dihy
dro-benzooxazole-5-carbonyl]- amino}-2-fluoro-benzoic
acid ethyl ester, which was hydrolyzed in step 5.
Example 47
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid The title compound, MS (ISP) = 519.1
(M-H) , was produced in analogy with example 36, steps
1-4. Step 1was performed using
3-(5-chloro-2-methoxy-benzenesulfonylamino)-5-
fluoro-4-hydroxy-benzoic acid methyl ester (example
44, step 2) and 1,2-dibromoethane, yielding
4-(5-chloro-2-methoxy-benzenesu
lfonyl)-8-fluoro-3,4-dih ydro-2Hbenzo[
l,4]oxazine-6-carboxylic acid methyl ester, which was
hydrolyzed in step 2 to afford
4-(5-chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3,4-di
hydro-2H-benzo[l,4]oxazine-6- carboxylic acid. This
was reacted with ethyl 4-aminobenzoate in step 3 to
produce 4-{[4-
(5-chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3,4-dihy
dro-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid ethyl ester, which was hydrolyzed in step 4.
Example 48
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-8-
fluoro-3,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl]
-amino }-benzoic acid The title compound, MS (ISP) =
552.9 (M-H) , was produced as described in example 47,
steps 1-4. Step 3 was performed using ethyl
4-amino-2-chlorobenzoate and yielded 2-
chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-8-fl
uoro-3,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl]
-amino }-benzoic acid ethyl ester, which was
hydrolyzed in step 4. Example 49
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino}-
2-fluoro-benzoic acid The title compound, MS (ISP) =
536.8 (M-H) , was produced as described in example 47,
steps 1-4. Step 3 was performed using ethyl
4-amino-2-fluorobenzoate and yielded 4-{[4-
(5-chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3,4-dihy
dro-2H-benzo[l,4]oxazine-6- carbonyl] -amino}-
2-fluoro-benzoic acid ethyl ester, which was
hydrolyzed in step 4. Example
504-{[7-Chloro-3-(5-chloro-2-methoxy-benzenesulfonyl)-
2,3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid The title compound was prepared as illustrated in
schemes 1 and 6. Step 1. A solution of S-chloro-
hydroxy-S-nitro-benzoic acid methyl ester (500 mg,
2.16 mmol) in methanol (22 mL) was added within 10 min
to a mixture of iron powder (410 mg, 7.34 mmol)
ammonium chloride (647 mg, 12.1 mmol) in water (22
mL). The reaction 



mixture was heated at reflux over 16 h , then after
cooling filtered through a pad of diatomaceous earth.
The filtrate was extracted with ethyl acetate, dried
(MgSO ) , and evaporated. Chromatography (SiO , ethyl
acetate/heptane 7:3) afforded 3-amino-5-
chloro-4-hydroxy-benzoic acid methyl ester (293 mg,
68%). light yellow solid, MS (ISP) = 200.1 (M-H) .
Step 2. 3-Amino-5-chloro-4-hydroxy-benzoic acid methyl
ester was reacted with 5-chloro-
2-methoxybenzenesulfonyl chloride in accordance with
the general method of example 40, step 2 and led to
3-chloro-5-(5-chloro-2-methoxy-benzenesulfonylamino)-4
-hydroxybenzoic acid methyl ester. White solid, MS
(ISP) = 404.2 (M-H) Step 3.
3-Chloro-5-(5-chloro-2-methoxy-benzenesulfonylamino)-4
-hydroxy-benzoic acid methyl ester with dibromomethane
in accordance with example 30, step 2 furnished 7-
chloro-3-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihy
dro-benzooxazole-5-carboxylic acid methyl ester. White
solid, MS (ISP) = 418.0 (M+H) +. Step 4. Hydrolysis of
7-chloro-3-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-di
hydrobenzooxazole- 5-carboxylic acid methyl ester in
analogy with example 1, step 4 produced 7-
chloro-3-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihy
dro-benzooxazole-5-carboxylic acid. White solid, MS
(ISP) = 402.1 (M-H) . Step 5. Reaction of
7-chloro-3-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-di
hydrobenzooxazole- 5-carboxylic acid with ethyl
4-aminobenzoate in analogy with example 30, step 4
gave
4-{[7-chloro-3-(5-chloro-2-methoxy-benzenesulfonyl)-2,
3-dihydrobenzooxazole- 5-carbonyl] -amino }-benzoic
acid ethyl ester. light yellow solid, MS (ISP) = 551.1
(M+H) +. Step 6. Hydrolysis of
4-{[7-chloro-3-(5-chloro-2-methoxy-benzenesulfonyl)-2,
3-dihydrobenzooxazole- 5-carbonyl] -amino }-benzoic
acid ethyl ester in analogy with example 1, step 6
afforded the title compound. White solid, MS (ISP) =
520.9 (M-H) . Preparation of the starting material:65%
aq. nitric acid solution (2.4 rnL, 54 mmol) and fuming
nitric acid (2.2 rnL, 54 mmol) were added at -1O0C to
a solution of 3-chloro-4-hydroxy-benzoic acid methyl
ester (5.00 g, 26.8 mmol) in diethyl ether (65 mL).
The ice bath was removed and the reaction mixture was
stirred at room temperature for 16 h , then
partitioned between water and ethyl acetate. The
organic layer was washed with brine, dried (MgSO ),
and evaporated to afford 3-
chloro-4-hydroxy-5-nitro-benzoic acid methyl ester
(6.24 g, 100%). Yellow solid, MS (ISP) = 230.3 (M-H) .
Example 5 1
4-{[8-Chloro-4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[
l,4]oxazine-6-carbonyl]-amino}-benzoic acid The title
compound, MS (ISP) = 534.8 (M-H) , was produced in
analogy with example 36, 



steps 1-4. Step 1 was performed using
3-chloro-5-(5-chloro-2-methoxybenzenesulfonylamino)-
4-hydroxy-benzoic acid methyl ester (example 50, step
2) and 1,2- dibromoethane, yielding
8-chloro-4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-di
hydro- 2H-benzo[ 1,4] oxazine-6-carboxylic acid methyl
ester, which was hydrolyzed in step 2 to afford
8-chloro-4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-di
hydro-2Hbenzo[ 1,4] oxazine-6-carboxylic acid. This
was reacted with ethyl 4-aminobenzoate in step 3 to
produce
4-{[8-chloro-4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid ethyl ester, which was hydrolyzed in
step 4. Example 52
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-methyl-2,
3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid The title compound was prepared as illustrated in
schemes 1 and 6. Step 1.
4-hydroxy-3-methyl-5-nitro-benzoic acid was
hydrogenated in analogy with example 1, step 1 to
produce 3-amino-4-hydroxy-5-methyl-benzoic acid methyl
ester. Orange solid, MS (ISP) = 180.1 (M-H) . Step 2.
3-Amino-4-hydroxy-5-methyl-benzoic acid methyl ester
was reacted with 5- chloro-2-methoxybenzenesulfonyl
chloride in accordance with the general method of
example 40, step 2 and led to
3-(5-chloro-2-methoxy-benzenesulfonylamino)-4-hydroxy-
5-methyl-benzoic acid methyl ester. light brown solid,
MS (ISP) = 384.1 (M-H)Step 3. Cyclization of
3-(5-chloro-2-methoxy-benzenesulfonylamino)-4-hydroxy-
5- methyl-benzoic acid methyl ester with
dibromomethane in accordance with example 30, step 2
furnished
3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-methyl-2,3-di
hydrobenzooxazole- 5-carboxylic acid methyl ester.
Off-white solid, MS (ISP) = 398.1 (M+H) +. Step 4.
Hydrolysis of
3-(5-chloro-2-methoxy-benzenesulfonyl)-7-methyl-2,3-di
hydrobenzooxazole- 5-carboxylic acid methyl ester in
analogy with example 1, step 4 produced 3-
(5-chloro-2-methoxy-benzenesulfonyl)-7-methyl-2,3-dihy
dro-benzooxazole-5-carboxylic acid. White solid, MS
(ISP) = 381.9 (M-H) . Step 5. Reaction of
3-(5-chloro-2-methoxy-benzenesulfonyl)-7-methyl-2,3-di
hydrobenzooxazole- 5-carboxylic acid with ethyl
4-aminobenzoate in analogy with example 30, step 4
gave
4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-7-methyl-2,
3-dihydrobenzooxazole- 5-carbonyl] -amino }-benzoic
acid ethyl ester. Orange solid, MS (ISP) = 530.9 (M+H)
+. Step 6. Hydrolysis of 4-
{[3-(5-chloro-2-methoxy-benzenesulfonyl)-7-methyl-2,3-
dihydrobenzooxazole- 5-carbonyl] -amino }-benzoic acid
ethyl ester in analogy with example 1, step 6 afforded
the title compound. Brown solid, MS (ISP) = 501.1
(M-H) . Preparation of the starting material : 



a) A solution of 4-hydroxy-3-methylbenzoic acid (5.00
g, 32.8 mmol) in 15% methanolic sulfuric acid solution
(50 mL) was heated at reflux over 48 h , then poured
upon ice and extracted with ethyl acetate. The organic
layer was washed with 1M aq. sodium carbonate solution
and brine, dried (MgSO ), and evaporated to afford
4-hydroxy-3-methyl-benzoic acid methyl ester (5.18 g,
95%). Brown solid, MS (ISP) = 165.1 (M-H) . b) 65% aq.
nitric acid solution (2.7 mL, 60 mmol) and fuming
nitric acid (2.5 mL, 60 mmol) were added at -1O0C to a
solution of 4-hydroxy-3-methyl-benzoic acid methyl
ester (4.97 g, 29.9 mmol) in diethyl ether (60 mL).
The ice bath was removed and the reaction mixture was
stirred at room temperature for 16 h , then
partitioned between water and ethyl acetate. The
organic layer was washed with brine, dried (MgSO ),
and evaporated to afford
4-hydroxy-3-methyl-5-nitro-benzoic acid (6.27 g, 99%).
Yellow solid, MS (ISP) = 210.1 (M-H) . Example 53
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methyl-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acidThe title compound, MS (ISP) = 514.9
(M-H) , was produced in analogy with example 36, steps
1-4. Step 1was performed using
3-(5-chloro-2-methoxy-benzenesulfonylamino)-4-
hydroxy-5-methyl-benzoic acid methyl ester (example
52, step 2) and 1,2-dibromoethane, yielding
4-(5-chloro-2-methoxy-benzenesulfonyl)-8-methyl-3,4-di
hydro-2Hbenzo[ 1,4] oxazine-6-carboxylic acid methyl
ester, which was hydrolyzed in step 2 to afford
4-(5-chloro-2-methoxy-benzenesulfonyl)-8-methyl-3,4-di
hydro-2H-benzo[l,4]oxazine-6- carboxylic acid. This
was reacted with ethyl 4-aminobenzoate in step 3 to
produce 4-{[4-
(5-chloro-2-methoxy-benzenesulfonyl)-8-methyl-3,4-dihy
dro-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid ethyl ester, which was hydrolyzed in step 4.
Example 54
3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-ben
zooxazole-5-carboxylic acid (4- fluoro-phenyl)-amide
The title compound, MS (ISP) = 463.1 (M+H) +, was
produced as described in example 30, steps 1-4. Step 4
was performed using 4-fluoroaniline as amine reagent.
Example 55
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]thiazine-6- carbonyl] -amino }-benzoic
acid The title compound was prepared as illustrated in
schemes 7 and 8. Step 1. Borane-tetrahydrofuran
complex solution ( 1M in tetrahydrofuran, 45 mL, 45
mmol) was added at O0C to a suspension of
methyl-3-oxo-3,4-dihydro-2H-l,4-
benzothiazine-6-carboxylate (2.00 g, 8.96 mmol) in
tetrahydrofuran (20 mL). The ice bath was removed, the
homogenous solution stirred at room temperature for 2
h, then excess 



reagent was destroyed by careful addition of methanol
(42 mL) at O0C. After evaporation of volatile
material, the residue was taken up in 5% methanolic
sulfuric acid solution (25 mL) and the solution was
heated at reflux over 80 min. After cooling, the
reaction mixture was partitioned between ethyl acetate
and water, the organic layer was dried (MgSO ) and
evaporated to produce
3,4-dihydro-2H-benzo[l,4]thiazine-6-carboxylic acid
methyl ester (1.79 g, 96%). light yellow solid, MS
(ISP) = 210.1 (M+H) +. Step 2. 3,4-Dihydro-2H-benzo[
l,4]thiazine-6-carboxylic acid methyl ester was
reacted with 5-chloro-2-methoxybenzenesulfonyl
chloride in accordance with the general method of
example 30, step 1 and led to
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2Hb
enzo[ l,4]thiazine-6-carboxylic acid methyl ester.
Pink solid, MS (ISP) = 414.2 (M+H) +.Step 3.
Hydrolysis of
4-(5-chloro-2-methoxy-benzenesurfonyl)-3,4-dihydro-2Hb
enzo[ l,4]thiazine-6-carboxylic acid methyl ester in
accordance with the general method of example 1, step
4 produced
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2Hb
enzo[ l,4]thiazine-6-carboxylic acid. White solid, MS
(ISP) = 398.1 (M-H) . Step 4. Reaction of
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2Hb
enzo[ l,4]thiazine-6-carboxylic acid with ethyl
4-aminobenzoate in accordance with the general method
of example 30, step 4 produced
4-{[4-(5-chloro-2-methoxybenzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] thiazine-6-carbonyl] -amino
}-benzoic acid ethyl ester. White solid, MS (ISP) =
547.2 (M+H) +. Step 5. Hydrolysis of
4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2Hbenzo[ l,4]thiazine-6-carbonyl]-amino}-benzoic acid
ethyl ester in accordance with the general method of
example 1, step 6 produced the title compound. White
solid, MS (ISP) = 517.0 (M-H) . Example 56
4-{[l-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro
-lH-4-oxa-l,5-diazanaphthalene- 7-carbonyl] -amino
}-benzoic acid The title compound was prepared as
illustrated in scheme 7. Step 1. Sodium hydride (55%
dispersion in mineral oil, 603 mg, 13.8 mmol) was
added to a solution of ethyl glycolate (1.43 g, 13.8
mmol) in 1,4-dioxane, and the reaction mixture was
heated at 7O0C for 1h , then
5-bromo-2-chloro-3-nitropyridine (Eur. Pat. Appl. EP
122109 (1984); 1.64 g, 6.91 mmol) was added, and
stirring was continued at 7O0C for 1h and at room
temperature for 16 h . The reaction mixture was then
neutralized with sat. aq. sodium hydrogencarbonate
solution and extracted three times with
dichloromethane. The organic layers were pooled, dried
(Na SO ), and evaporated. Chromatography (SiO2,
hexane-ethyl acetate gradient) furnished
(5-bromo-3-nitro-pyridin-2-yloxy)-acetic acid ethyl
ester (1.03 g, 49%). light yellow liquid, MS (ISP) =
305.1 (M+H) +. Step 2. Iron powder (22.8 g, 408 mmol)
was added to a solution of (5-bromo-3-nitropyridin- 



2-yloxy)-acetic acid ethyl ester (2.28 g, 7.47 mmol)
in acetic acid (230 mL), and the reaction mixture was
heated at 6O0C over 150 min, cooled to room
temperature, and filtered. The filtrate was
evaporated, taken up in dichloromethane/methanol 1:1
and neutralized with 1M aq. sodium carbonate solution.
The organic layer was washed with water and the
aqueous layer re-extracted with dichloromethane. The
combined organic layers were washed again with 1M aq.
sodium carbonate solution, dried (Na2SO ),
andevaporated to produce
7-bromo-lH-4-oxa-l,5-diaza-naphthalen-2-one (1.46 g,
85%). Off-white solid, MS (ISP) = 226.9 (M-H) . Step
3. Borane-tetrahydrofuran complex ( 1M in
tetrahydrofuran, 32 rnL, 32 mmol) was added dropwise
at O0C to a solution of
7-bromo-lH-4-oxa-l,5-diaza-naphthalen-2-one (1.45 g,
6.33 mmol) in tetrahydrofuran (240 mL). The ice bath
was removed and the solution heated at reflux over 3 h
, then volatile material was removed by distillation.
The residue was taken up in 37% aq. hydochloric acid
solution and the reaction mixture, heated at 1000C for
75 min, basified to pH 10 with 30% aq. sodium
hydroxide solution, and extracted three times with
dichloromethane. The combined organic layers were
dried (Na SO ) and evaporated to afford
7-bromo-2,3-dihydro- lH-4-oxa- 1,5-diaza-naphthalene
(944 mg, 69%). White solid, MS (ISP) = 215.1 (M+H) +.
Step 4. 7-Bromo-2,3-dihydro- lH-4-oxa-
1,5-diaza-naphthalene was reacted with 5-chloro-
2-methoxybenzenesulfonyl chloride in accordance with
the general method of example 1, step 3 and led to
7-bromo-l-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dih
ydro-lH-4- oxa- 1,5-diaza-naphthalene. White solid, MS
(ISP) = 420.9 (M+H) + Step 5. A solution of
7-bromo-l-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dih
ydro-lH- 4-oxa- 1,5-diaza-naphthalene (200 mg, 0.476
mmol), triethylamine (120 mg, 1.19 mmol), and
dichloro[l,l'-bis(diphenylphosphino)ferrocene]palladiu
m dichloromethane complex ( 19 mg, 29 mmol) in ethanol
(2 mL) and ethyl acetate (2 mL) was heated at 11O0C
under a carbon monoxide atmosphere (70 bar) for 20 h .
The reaction mixture was evaporated and the residue
chromatographed (SiO2, toluene-acetonitrile gradient)
to produce l-(5-chloro-
2-methoxy-benzenesulfonyl)-2,3-dihydro-lH-4-oxa-l,5-di
aza-naphthalene-7-carboxylic acid ethyl ester (132 mg,
67%). Off-white solid, MS (ISP) = 413.2 (M+H) +. Step
6. A mixture of
l-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-
lH-4-oxa- 1,5- diaza-naphthalene-7-carboxylic acid
ethyl ester ( 124 mg, 0.30 mmol) in tetrahydrofuran
(0.6 mL) and 1M aq. potassium hydroxide solution (0.60
mL, 0.60 mmol) was stirred at 5O0C over 72 h .
Evaporation of volatile material furnished
l-(5-chloro-2-methoxybenzenesulfonyl)- 2,3-dihydro-
lH-4-oxa- l,5-diaza-naphthalene-7-carboxylic acid
potassium salt (116 mg), which was directly used in
the next step. light yellow solid, MS (ISP) = 383.1
(M-K) Step 7. Reaction of
l-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-lH-
4-oxa-l,5- 



diaza-naphthalene-7-carboxylic acid potassium salt
with tert-butyl 4-aminobenzoate in accordance with the
general method of example 30, step 4 produced
4-{[l-(5-chloro-2-
methoxy-benzenesulfonyl)-2,3-dihydro- lH-4-oxa-
l,5-diaza-naphthalene-7--carbonyl] - amino }-benzoic
acid tert-butyl ester. White solid, MS (ISP) = 560. 1
(M+H) +.Step 8.
4-{[l-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro
-lH-4-oxa-l,5-diazanaphthalene- 7-carbonyl] -amino
}-benzoic acid tert-butyl ester (27 mg, 48 mmol) was
dissolved in hydrogen chloride solution (4 M in
1,4-dioxane, 1.0 rnL) and stirred at room temperature
for 4 days, then the precipitate was collected by
filtration and washed with ethyl acetate to produce
the title compound (21 mg, 86%). White solid, MS (ISP)
= 502.0 (M-H) . Example 57
l-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-lH-
4-oxa-l,5-diaza-naphthalene-7- carboxylic acid
phenylamide The title compound, MS (ISP) = 460.1 (M+H)
+, was produced in analogy with example 30, step 4
from
l-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-lH-
4-oxa-l,5-diazanaphthalene- 7-carboxylic acid
potassium salt (example 56, step 6) and aniline.
Example 58
4-(5-Chloro-2-methoxy-benzenesulfonyl)-4H-benzo[l,4]ox
azine-6-carboxylic acid phenylamide The title compound
was prepared as illustrated in schemes 1, 4, and 5.
Step 1. Allyl bromide ( 195 mg, 1.63 mmol) and
potassium carbonate (372 mg, 2.69 mmol) was added to a
solution of
3-(5-chloro-2-methoxy-benzenesulfonylamino)-4-hydroxyb
enzoic acid methyl ester (example 30, step 1; 200 mg,
0.538 mmol) in acetone, and the reaction mixture was
stirred at 6O0C for 16 h . After cooling, insoluble
material was filtered off and the filtrate evaporated
to produce
3-[allyl-(5-chloro-2-methoxy-benzenesulfonyl)-
amino]-4-allyloxy-benzoic acid methyl ester (243 mg,
100%). Orange solid, MS (ISP) = 452.1 (M+H) +. Step 2.
A solution of
3-[allyl-(5-chloro-2-methoxy-benzenesulfonyl)-amino]
-4-allyloxybenzoic acid methyl ester (243 mg, 0.537
mmol) and
carbonylchlorohydrotris(triphenylphosphine)ruthenium
(15 mg, 16 mmol) in toluene (2.6 mL) was stirred at
950C for 16 h , then another portion of
carbonylchlorohydrotris(triphenylphosphine)ruthenium
(27 mg, 25 mmol) was added, and stirring was continued
over 48 h , then the solvent was evaporated.
Chromatography (SiO , heptane-ethyl acetate gradient)
furnished 3-[(5-chloro-2-methoxy-benzenesulfonyl)-
propenyl-amino]-4-[(propenyl)oxy]-benzoic acid methyl
ester (177 mg, 73%). light red oil, MS (ISP) = 452.1
(M+H) +.Step 3. A solution of
3-[(5-chloro-2-methoxy-benzenesulfonyl)-propenyl-amino
]-4- [(propenyl)oxy] -benzoic acid methyl ester (170
mg, 0.378 mmol) and dichloro(l,3- 



dimesityl-4,5-dihydroimidazol-2-
ylidene)(phenylmethylene)(tricyclohexylphosphine)
ruthenium (32 mg, 38 mmol) in toluene (1.7 mL) was
stirred at 450C for 24 h, then the solvent was
evaporated. Chromatography (SiO , heptane-ethyl
acetate gradient) afforded
4-(5-chloro-2-methoxybenzenesulfonyl)-
4H-benzo[l,4]oxazine-6-carboxylic acid methyl ester
(75 mg, 50%). light red solid, MS (ISP) = 395.7 (M+H)
+. Step 4. Hydrolysis of
4-(5-chloro-2-methoxy-benzenesulfonyl)-4H-benzo[ 1,4]
oxazine-6- carboxylic acid methyl ester in accordance
with the general method of example 1, step 4 produced
4-(5-chloro-2-methoxy-benzenesulfonyl)-4H-benzo[ 1,4]
oxazine-6-carboxylic acid. light red solid, MS (ISP) =
380.1 (M-H) . Step 5. Reaction of
4-(5-chloro-2-methoxy-benzenesulfonyl)-4H-benzo[l,4]ox
azine-6- carboxylic acid with anline in accordance
with the general method of example 30, step 4 produced
the title compound. Orange solid, MS (ISP) = 455.2
(M-H) . Example 59
(2-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5-carbonyl]-
amino}-thiazol-4-yl)-acetic acid The title compound,
MS (ISP) = 508.1 (M-H) , was produced as described in
example 30, steps 1-5. Step 4 was performed using
ethyl 2-amino-4-thiazoleacetate and yielded (2-{[3-
(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-benzo
oxazole-5-carbonyl] -amino }- thiazol-4-yl)-acetic
acid ethyl ester, which was hydrolyzed in step 5.
Example 60
(3-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5-carbonyl]- amino }-phenyl)-acetic
acid The title compound, MS (ISP) = 501.0 (M-H) , was
produced as described in example 30, steps 1-5. Step 4
was performed using ethyl (3-aminophenyl)acetate and
yielded (3-{[3-(5-
chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-benzooxa
zole-5-carbonyl] -amino }- phenyl) -acetic acid ethyl
ester, which was hydrolyzed in step 5. Example 6 1
(4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5-carbonyl]- amino}-phenyl)-acetic
acidThe title compound, MS (ISP) = 501.1 (M-H) , was
produced as described in example 30, steps 1-5. Step 4
was performed using ethyl (4-aminophenyl)acetate and
yielded (4-{[3-(5-
chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-benzooxa
zole-5-carbonyl] -amino }- phenyl) -acetic acid ethyl
ester, which was hydrolyzed in step 5. Example 62
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-thiazo1-4-yl)-acetic acid 



The title compound, MS (ISP) = 540.1 (M-H) , was
produced as described in example 47, steps 1-4. Step 3
was performed using ethyl 2-amino-4-thiazoleacetate
and yielded (2-{[4-
(5-chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3,4-dihy
dro-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazol-4-yl)-acetic acid ethyl ester, which was
hydrolyzed in step 4. Example 63
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-phenyl)-acetic acid The title compound, MS (ISP) =
533.0 (M-H) , was produced as described in example 47,
steps 1-4. Step 3 was performed using ethyl
(4-aminophenyl)acetate and yielded (4-{[4-(5-
chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-phenyl)-acetic acid ethyl ester, which was
hydrolyzed in step 4. Example 64
(2-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2
,3-dihydro-benzooxazole-5- carbonyl] -amino
}-thiazo1-4-yl) -acetic acid The title compound, MS
(ISP) = 526.1 (M-H) , was produced as described in
example 44, steps 1-5. Step 4 was performed using
ethyl 2-amino-4-thiazoleacetate and yielded (2-{[3-
(5-chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,3-dihy
dro-benzooxazole-5-carbonyl]- amino
}-thiazol-4-yl)-acetic acid ethyl ester, which was
hydrolyzed in step 5. Example 65
(4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2
,3-dihydro-benzooxazole-5- carbonyl] -amino
}-phenyl)-acetic acid The title compound, MS (ISP) =
519.1 (M-H) , was produced as described in example 44,
steps 1-5. Step 4 was performed using ethyl
(4-aminophenyl)acetate and yielded
(2-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2
,3-dihydro-benzooxazole-5-carbonyi]-
amino}-thiazol-4-yl)-acetic acid ethyl ester, which
was hydrolyzed in step 5. Example 66
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazo1-4-yl)-acetic acid The title compound, MS
(ISP) = 522.2 (M-H) , was produced in analogy with
example 36, steps 1-4. Step 1was performed using
3-(5-chloro-2-methoxy-benzenesulfonylamino)-4-
hydroxy-benzoic acid methyl ester (example 30, step 1)
and 1,2-dibromoethane, yielding 4-
(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[l,4]oxazine-6-carboxylic acid methyl ester, which
was hydrolyzed in step 2 to afford
4-(5-chloro-2-methoxybenzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] oxazine-6-carboxylic acid.
This was reacted with ethyl 2-amino-4-thiazoleacetate
in step 3 to produce
(2-{[4-(5-chloro-2-methoxybenzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] oxazine-6-carbonyl] -amino
}-thiazol-4-yl)- acetic acid ethyl ester, which was
hydrolyzed in step 4. 



Example 67
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-phenyl)-acetic acid The title compound, MS (ISP) =
515.2 (M-H) , was produced as described in example 66,
steps 1-4. Step 3 was performed using ethyl
(4-aminophenyl)acetate and yielded (4-{[4-(5-
chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-benzo
[ 1,4] oxazine-6-carbonyl] - amino }-phenyl)-acetic
acid ethyl ester, which was hydrolyzed in step 4.
Example 68
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]thiazine-6- carbonyl] -amino
}-thiazo1-4-yl)-acetic acid The title compound, MS
(ISP) = 540.1 (M+H) +, was produced as described in
example 55, steps 1-5. Step 4 was performed using
ethyl 2-amino-4-thiazoleacetate and yielded (2-{[4-
(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[l,4]thiazine-6-carbonyl]-
amino}-thiazol-4-yl)-acetic acid ethyl ester, which
was hydrolyzed in step 5. Example 69
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]thiazine-6- carbonyl] -amino
}-phenyl)-acetic acidThe title compound, MS (ISP) =
531.1 (M-H) , was produced as described in example 55,
steps 1-5. Step 4 was performed using ethyl
(4-aminophenyl)acetate and yielded (4-{[4-(5-
chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-benzo
[l,4]thiazine-6-carbonyl]- amino}-phenyl)-acetic acid
ethyl ester, which was hydrolyzed in step 5. Example
70
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l,l-dioxo-l
,2,3,4-tetrahydro-benzo[l,4]- thiazine-6-carbonyl]
-amino }-benzoic acid The title compound was prepared
as illustrated in schemes 7, 8, and 13. Step 1.
Reaction of
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo[l,4]- thiazine-6-carboxylic acid (example 55,
step 3) with tert-butyl 4-aminobenzoate in accordance
with the general method of example 30, step 4 produced
4-{[4-(5-chloro-2-
methoxy-benzenesulfonyl)-3,4-dihydro-2H-benzo[ 1,4]
thiazine-6-carbonyl] -amino }- benzoic acid tert-butyl
ester. White solid, MS (ISP) = 575.2 (M+H) +. Step 2.
A suspension of
4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2Hbenzo[ l,4]thiazine-6-carbonyl]-amino}-benzoic acid
tert-butyl ester (100 mg, 0.174 mmol) in formic acid
(2 mL) was treated with 30% aq. hydrogen peroxide
solution (89 mL, 0.87 mmol) and stirred at room
temperature, then after 24 h another portion of 30%
aq. hydrogen peroxide solution (89 mL, 0.87 mmol) was
added. After a total reaction time of 48 h water (7
mL) was added, then after 30 min the precipitate was
collected by filtration and dried to afford the title
comopund (75 mg, 79%) . White solid, MS (ISP) = 549.2
(MH) 



. Example 7 1
4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo[l,4]oxazine-6- carboxylic acid phenylamide The
title compound, MS (ISP) = 459.2 (M+H) +, was produced
as described in example 66, steps 1-3. Step 3 was
performed using aniline as amine reagent. Example 72
3-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid The title compound, MS (ISP) = 501.3 (M-H) , was
produced as described in example 66, steps 1-4. Step 3
was performed using methyl 3-aminobenzoate and yielded
3-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[ 1,4] oxazine-6-carbonyl] - amino }-benzoic
acid methyl ester, which was hydrolyzed in step 4.
Example 73
4-{[l-(5-Chloro-2-methoxy-benzenesulfonyl)-l,4-dihydro
-2H-benzo[d][l,3]oxazine-7- carbonyl] -amino }-benzoic
acid The title compound was prepared as illustrated in
scheme 10. Step 1. Borane tetrahydrofuran complex
solution ( 1M in tetrahydrofuran, 13 mL, 13 mmol) was
added over 5 min to a solution of
4-bromo-2-nitrobenzoic acid (2.00 g, 8.13 mmol) at
room temperature, then after 72 h the reaction mixture
was carefully poured upon sat. aq. sodium
hydrogencarbonate solution and extracted with ethyl
acetate. The organic layer was dried (MgSO ) and
evaporated to produce (4-bromo-2-nitro-phenyl)-
methanol (1.85 g, 96%). White solid, 1H-NMR (300 MHz,
CDCl3) : 8.25 (d, J = 1.8, 1 H), 7.80 (dd, J = 8.1,
1.8, 1H), 7.67 (d, J = 8.1, 1 H), 4.96 (d, J = 6.3, 2
H), 2.37 (t, J = 6.3, 1 H). Step 2. A mixture of
(4-bromo-2-nitro-phenyl) -methanol (1.85 g, 7.97
mmol), iron powder (2.23 g, 39.9 mmol), ammonium
chloride (213 mg, 3.99 mmol), ethanol (20 mL), and
water ( 10 mL) was heated at 750C for 1h, then after
cooling filtered through a pad of diatomaceous earth.
The filtrate was evaporated and the residue
partitioned between ethyl acetate and water, the
organic layer was washed with brine, dried (MgSO ),
and evaporated to produce
(2-amino-4-bromo-phenyl)-methanol (1.53 g, 90%).
Off-white solid, MS (EI) = 201.0 (M+) . Step 3. A
solution of (2-amino-4-bromo-phenyl)-methanol (1.53 g,
7.57 mmol) in pyridine (15 mL) was treated with
5-chloro-2-methoxybenzenesulfonyl chloride (1.85 g,
7.57 mmol) at room temperature and stirred for 72 h,
then poured upon ice-cold 2 M aq. hydrochloric acid
solution and extracted with ethyl acetate. The organic
layer was washed with brine, dried (MgSO4), and
evaporated to produce a gummy residue, from which the
product was precipitated by addition of toluene. The
precipitate was collected by filtration 



and dried to afford
N-(5-bromo-2-hydroxymethyl-phenyl)-5-chloro-2-methoxyb
enzenesulfonamide (2.51 g, 82%). Off-white solid, MS
(ISP) = 404.2 (M-H) . Step 4. A mixture of
N-(5-bromo-2-hydroxymethyl-phenyl)-5-chloro-2-methoxyb
enzenesulfonamide (2.51 g, 6.17 mmol), tolu ene-4-
sulfonic acid monohydrate (117 mg, 0.617 mmol), and
formaldehyde diethyl acetal (15.5 mL) was heated under
reflux at 1000C for 16 h . After cooling, heptane was
added to the suspension, which was stirred for 15 min.
The precipitate was collected by filtration and dried
to afford 7-bromo-
l-(5-chloro-2-methoxy-benzenesulfonyl)-l,4-dihydro-2H-
benzo[d][l,3]oxazine (2.25 g, 87%). Offwhite solid, MS
(ISP) = 418.1 (M+H) +. Step 5. A solution of
7-bromo-l-(5-chloro-2-methoxy-benzenesurfonyl)-l,4-dih
ydro-2Hbenzo[ d][l,3]oxazine (2.00 g, 4.78 mmol),
triethylamine (1.21 g, 11.9 mmol), and dichloro[
l,r-bis(diphenylphosphino)ferrocene]palladium
dichloromethane complex (200 mg, 0.239 mmol) in
methanol (30 mL) and ethyl acetate (30 mL) was heated
at 13O0C under a carbon monoxide atmosphere ( 100 bar)
for 3 h . The reaction mixture was evaporated and the
residue chromatographed (SiO , heptane-ethyl acetate
gradient) to produce
l-(5-chloro-2-methoxy-benzenesulfonyl)-l,4-dihydro-2H-
benzo[d][l,3]oxazine- 7-carboxylic acid methyl ester
(825 mg, 43%). Orange solid, MS (ISP) = 398.1 (M+H) +.
Step 6. Hydrolysis of
l-(5-chloro-2-methoxy-benzenesulfonyl)-l,4-dihydro-2Hb
enzo[ d][l,3] -7-carboxylic acid methyl ester in
accordance with the general method of example 1, step
4 produced
l-(5-chloro-2-methoxy-benzenesulfonyl)-l,4-dihydro-2Hb
enzo[ d][l,3]oxazine-7-carboxylic acid. Off-white
solid, MS (ISP) = 382.3 (M-H) . Step 7. Reaction of
l-(5-chloro-2-methoxy-benzenesulfonyl)-l,4-dihydro-2Hb
enzo[ d][l,3]oxazine-7-carboxylic acid with ethyl
4-aminobenzoate in accordance with the general method
of example 30, step 4 produced
4-{[l-(5-chloro-2-methoxybenzenesulfonyl)-
l,4-dihydro-2H-benzo[d] [1,3] oxazine-7-carbonyl]
-amino }-benzoic acid ethyl ester. White foam, MS
(ISP) = 531.1 (M+H) +. Step 8. Hydrolysis of
4-{[l-(5-chloro-2-methoxy-benzenesulfonyl)-l,4-dihydro
-2Hbenzo[ d][ 1,3] oxazine-7-carbonyl] -amino
}-benzoic acid ethyl ester in accordance with the
general method of example 1, step 6 produced the title
compound. White solid, MS (ISP) = 503.1 (M+H) +.
Example 74
(2-{[l-(5-Chloro-2-methoxy-benzenesulfonyl)-l,4-dihydr
o-2H-benzo[d][l,3]oxazine-7- carbonyl] -amino
}-thiazo1-4-yl)-acetic acid The title compound, MS
(ISP) = 524.2 (M+H) +, was produced as described in
example 73, steps 1-8. Step 7 was performed using
ethyl 2-amino-4-thiazoleacetate and yielded (2-{[l-
(5-chloro-2-methoxy-benzenesulfonyl)-l,4-dihydro-2H-be
nzo[d][l,3]oxazine-7- carbonyl] -amino
}-thiazol-4-yl)-acetic acid ethyl ester, which was
hydrolyzed in step 8. 



Example
75(4-{[l-(5-Chloro-2-methoxy-benzenesulfonyl)-l,4-dihy
dro-2H-benzo[d][l,3]oxazine-7- carbonyl] -amino
}-phenyl)-acetic acid The title compound, MS (ISP) =
517.1 (M+H) +, was produced as described in example
73, steps 1-8. Step 7 was performed using ethyl
(4-aminophenyl)acetate and yielded (4-{[l-(5-
chloro-2-methoxy-benzenesulfonyl)-
l,4-dihydro-2H-benzo[d] [1,3] oxazine-7-carbonyl] -
amino }-phenyl)-acetic acid ethyl ester, which was
hydrolyzed in step 8. Example 76
2-Chloro-5-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid The title compound, MS (ISP) = 535.0
(M-H) , was produced as described in example 66, steps
1-4. Step 3 was performed using methyl
5-amino-2-chlorobenzoate and yielded 2-
chloro-5-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-
dihydro-2H-benzo[ 1,4] oxazine- 6-carbonyl] -amino
}-benzoic acid methyl ester, which was hydrolyzed in
step 4. Example 77
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-trifluor
omethyl-3,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl]
-amino }-thiazo1-4-yl) -acetic acid The title
compound, MS (ISP) = 590.2 (M-H) , was produced as
described in example 41, steps 1-4. Step 3 was
performed using ethyl 2-amino-4-thiazoleacetate and
yielded (2-{[4-
(5-chloro-2-methoxy-benzenesulfonyl)-8-trifluoromethyl
-3,4-dihydro-2H-benzo- [1,4] oxazine-6-carbonyl]
-amino }-thiazol-4-yl)-acetic acid ethyl ester, which
was hydrolyzed in step 4. Example 78
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-trifluor
omethyl-3,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl]
-amino }-phenyl)-acetic acid The title compound, MS
(ISP) = 583.0 (M-H) , was produced as described in
example 41, steps 1-4. Step 3 was performed using
ethyl (4-aminophenyl)acetate and yielded (4-{[4-(5-
chloro-2-methoxy-benzenesulfonyl)-8-trifluoromethyl-3,
4-dihydro-2H-benzo- [1,4] oxazine-6-carbonyl] -amino
}-phenyl)-acetic acid ethyl ester, which was
hydrolyzed in step 4. Example
79(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methyl
-3,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-thiazo1-4-yl)-acetic acid The title compound, MS
(ISP) = 536.1 (M-H) , was produced as described in
example 53, steps 1-4. Step 3 was performed using
ethyl 2-amino-4-thiazoleacetate and yielded (2-{[4-
(5-chloro-2-methoxy-benzenesulfonyl)-8-methyl-3,4-dihy
dro-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazol-4-yl)-acetic acid ethyl ester, which was
hydrolyzed in step 4. Example 80 



(4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-methyl-2
,3-dihydro-benzooxazole-5- carbonyl] -amino
}-phenyl)-acetic acid The title compound, MS (ISP) =
515.1 (M-H) , was produced as described in example 52,
steps 1-6. Step 5 was performed using ethyl
(4-aminophenyl)acetate and yielded (4-{[3-(5-
chloro-2-methoxy-benzenesulfonyl)-7-methyl-2,3-dihydro
-benzooxazole-5-carbonyl]- amino}-phenyl)-acetic acid
ethyl ester, which was hydrolyzed in step 6. Example 8
1
(2-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-methyl-2
,3-dihydro-benzooxazole-5- carbonyl] -amino
}-thiazo1-4-yl) -acetic acid The title compound, MS
(ISP) = 522.1 (M-H) , was produced as described in
example 52, steps 1-6. Step 5 was performed using
ethyl 2-amino-4-thiazoleacetate and yielded (2-{[3-
(5-chloro-2-methoxy-benzenesulfonyl)-7-methyl-2,3-dihy
dro-benzooxazole-5-carbonyl]- amino
}-thiazol-4-yl)-acetic acid ethyl ester, which was
hydrolyzed in step 6. Example 82
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methyl-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-phenyl)-acetic acid The title compound, MS (ISP) =
529.0 (M-H) , was produced as described in example 53,
steps 1-4. Step 3 was performed using ethyl
(4-aminophenyl)acetate and yielded (4-{[4-(5-
chloro-2-methoxy-benzenesulfonyl)-8-methyl-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-phenyl)-acetic acid ethyl ester, which was
hydrolyzed in step 4. Example 83
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazol-5-yl)-acetic acidThe title compound, MS
(ISP) = 522.1 (M-H) , was produced as described in
example 66, steps 1-4. Step 3 was performed using
ethyl (2-amino-thiazol-5-yl)-acetate and yielded (2-
{[4-(5-chloro-2-methoxy-benzenesurfonyl)-3,4-dihydro-2
H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazol-5-yl)-acetic acid ethyl ester, which was
hydrolyzed in step 4. Example 84
2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazole-5-carboxylic acid The title compound, MS
(ISP) = 508.1 (M-H) , was produced as described in
example 66, steps 1-4. Step 3 was performed using
2-amino-thiazole-5-carboxylic acid ethyl ester and
yielded
2-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine- 6-carbonyl] -amino
}-thiazole-5-carboxylic acid ethyl ester, which was
hydrolyzed in step 4. Example 85
(3-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-phenyl)-acetic acid 



The title compound, MS (ISP) = 515.1 (M-H) , was
produced as described in example 66, steps 1-4. Step 3
was performed using ethyl (3-aminophenyl)acetate and
yielded (3-{[4-(5-
chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-benzo
[ 1,4] oxazine-6-carbonyl] - amino }-phenyl)-acetic
acid ethyl ester, which was hydrolyzed in step 4.
Example 86
3-(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihy
dro-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-phenyl)-propionic acid The title compound, MS (ISP)
= 529.0 (M-H) , was produced as described in example
66, steps 1-4. Step 3 was performed using
3-(4-amino-phenyl)-propionic acid ethyl ester and
yielded
3-(4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihy
dro-2H-benzo- [1,4] oxazine-6-carbonyl] -amino
}-phenyl) -propionic acid ethyl ester, which was
hydrolyzed in step 4. Example 87
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-5-methyl-thiazo 1-4-yl) -acetic acidThe title
compound, MS (ISP) = 536.3 (M-H) , was produced as
described in example 66, steps 1-4. Step 3 was
performed using methyl
2-(2-amino-5-methyl-thiazol-4-yl)acetate and yielded
(2-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo- [ 1,4] oxazine-6-carbonyl] -amino
}-5-methyl-thiazol-4-yl)-acetic acid methyl ester,
which was hydrolyzed in step 4. Example 88
(3-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-pyrazol-l-yl)-acetic acid The title compound, MS
(ISP) = 505.3 (M-H) , was produced as described in
example 66, steps 1-4. Step 3 was performed using
(3-amino-pyrazol- l-yl)-acetic acid ethyl ester and
yielded (3-
{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2
H-benzo[ 1,4] oxazine- 6-carbonyl] -amino
}-pyrazol-l-yl)-acetic acid ethyl ester, which was
hydrolyzed in step 4. Example 89
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-cyano-benzoic acid Step 1. Reaction of
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo- [l,4]oxazine-6-carboxylic acid (example 1, step
4) with 2-bromo-5-aminobenzonitrile in accordance with
the general method of example 30, step 4 produced
4-(5-chloro-2-
methoxy-benzenesulfonyl)-3,4-dihydro-2H-benzo[l,4]oxaz
ine-6-carboxylic acid (4- bromo-3-cyano-phenyl)-amide.
White solid, MS (ISP) = 562.1 (M+H) +. Step 2. A
solution of
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo- [l,4]oxazine-6-carboxylic acid
(4-bromo-3-cyano-phenyl)-amide (109 mg, 0.194 mmol), 



triethylamine (49 mg, 0.48 mmol), and
dichloro[l,l'-bis(diphenylphosphino)ferrocene]-
palladium dichloromethane complex (20 mg, 25 mmol) in
ethyl acetate (1.5 mL) and 1- propanol (1.5 mL) was
heated at 11O0C under a carbon monoxide atmosphere for
16 h, then volatile material was removed by
distillation. Chromatography of the residue (SiO ;
heptane-ethyl acetate gradient, then
dichloromethane/methanol 9:1) folllowed by trituration
in dichloromethane produced
4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] oxazine-6-carbonyl] -amino
}-2-cyano-benzoic acid propyl ester (46 mg, 42%) .
White solid, MS (ISP) = 568.2 (M-H) . Step 3.
Hydrolysis of
4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-2-cyano-benzoic acid propyl ester, in accordancewith
the general method of example 1, step 6 produced the
title compound. White solid, MS (ISP) = 526.4 (M-H) .
Example 90
2-Fluoro-4-{[4-(2-methoxy-5-methyl-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[
l,4]oxazine-6-carbonyl]-amino}-benzoic acid The title
compound, MS (ISP) = 501.1 (M+H) +, was produced as
described in example 1, steps 1-6. Step 3 was
performed using 2-methoxy-5-methylbenzenesulfonyl
chloride, furnishing
4-(2-methoxy-5-methyl-benzenesulfonyl)-3,4-dihydro-2H-
benzo[ 1,4] oxazine- 6-carboxylic acid methyl ester,
which was hydrolyzed in step 4, leading to
4-(2-methoxy-5-
methyl-benzenesulfonyl)-3,4-dihydro-2H-benzo[l,4]oxazi
ne-6-carboxylic acid. This was reacted with ethyl
4-amino-2-fluorobenzoate in step 5 and yielded
2-fluoro-4-{[4-(2-
methoxy-5-methyl-benzenesulfonyl)-3,4-dihydro-2H-benzo
[ 1,4] oxazine-6-carbonyl] - amino }-benzoic acid
ethyl ester, which was hydrolyzed in step 6. Example 9
1 (2- {[4-(Toluene-3-sulfonyl)-3,4-dihydro-2H-benzo[
1,4] oxazine-6-carbonyl] -amino }-
thiazol-4-yl)-acetic acid The title compound, MS (ISP)
= 472.1 (M-H) , was produced as described in example
1, steps 1-6. Step 3 was performed using
3-methylbenzenesulfonyl chloride, furnishing 4-
(toluene-3-sulfonyl)-3,4-dihydro-2H-benzo[l,4]oxazine-
6-carboxylic acid methyl ester, which was hydrolyzed
in step 4, leading to
4-(toluene-3-sulfonyl)-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-6-carboxylic acid. This was reacted with ethyl
2-amino-4-thiazoleacetate in step 5 and yielded
(2-{[4-(toluene-3-sulfonyl)-3,4-dihydro-2H-benzo-
[1,4] oxazine-6-carbonyl] -amino
}-thiazol-4-yl)-acetic acid ethyl ester, which was
hydrolyzed in step 6. Example 92 (2-
{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
1,4] oxazine-6-carbonyl] - amino
}-thiazo1-4-yl)-acetic acid 



The title compound, MS (ISP) = 492.0 (M-H) , was
produced as described in example 1, steps 1-6. Step 3
was performed using 3-chlorobenzenesulfonyl chloride,
furnishing 4-(3-
chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[ 1,4]
oxazine-6-carboxylic acid methyl ester, which was
hydrolyzed in step 4, leading to
4-(3-chloro-benzenesulfonyl)-3,4- dihydro-2H-benzo[
1,4] oxazine-6-carboxylic acid. This was reacted with
ethyl 2-amino-4-thiazoleacetate in step 5 and yielded
(2-{[4-(3-chloro-benzenesurfonyl)-3,4-dihydro-2Hbenzo[
1,4] oxazine-6-carbonyl] -amino }-thiazol-4-yl)-acetic
acid ethyl ester, which was hydrolyzed in step 6.
Example 93
(2-{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-b
enzo[l,4]oxazine-6-carbonyl]-
amino}-thiazol-4-yl)-acetic acid The title compound,
MS (ISP) = 486.3 (M-H) , was produced as described in
example 1, steps 1-6. Step 3 was performed using
3,5-dimethylbenzenesulfonyl chloride, furnishing 4-
(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-benzo[
1,4] oxazine-6-carboxylic acid methyl ester, which was
hydrolyzed in step 4, leading to
4-(3,5-dimethyl-benzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] oxazine-6-carboxylic acid.
This was reacted with ethyl 2- amino-4-thiazoleacetate
in step 5 and yielded
(2-{[4-(3,5-dimethyl-benzenesulfonyl)-3,4-
dihydro-2H-benzo[ 1,4] oxazine-6-carbonyl] -amino
}-thiazol-4-yl)-acetic acid ethyl ester, which was
hydrolyzed in step 6. Example 94
(3-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5-carbonyl]-
amino}-pyrazol-l-yl)-acetic acid The title compound,
MS (ISP) = 491.1 (M-H) , was produced as described in
example 52, steps 1-6. Step 5 was performed using
(3-amino-pyrazol-l-yl)-acetic acid ethyl ester and
yielded
(3-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5- carbonyl] -amino
}-pyrazol-l-yl)-acetic acid ethyl ester, which was
hydrolyzed in step 6. Example 95
4-{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
l,4]thiazine-6-carbonyl]- aminoj-benzoic acid Step 1.
3,4-Dihydro-2H-benzo[l,4]thiazine-6-carboxylic acid
methyl ester (example 55, step 1) was reacted with
3-chloro-benzenesulfonyl chloride in accordance with
the general method of example 30, step 1 and led to
4-(3-chloro-benzenesulfonyl)-3,4-dihydro-2Hbenzo[
l,4]thiazine-6-carboxylic acid methyl ester. Off-white
foam, MS (ISP) = 384.1 (M+H) +. Step 2. Hydrolysis of
4-(3-chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[l,4]
thiazine-6- carboxylic acid methyl ester in accordance
with the general method of example 1, step 4produced
4-(3-chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[l,4]
thiazine-6-carboxylic acid. White solid, MS (ISP) =
370.0 (M+H) +. 



Step 3. Reaction of
4-(3-chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
l,4]thiazine-6- carboxylic acid with tert-butyl
4-aminobenzoate in accordance with the general method
of example 30, step 4 produced
4-{[4-(3-chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo-
[l,4]thiazine-6-carbonyl]-amino}-benzoic acid
tert-butyl ester. White foam, MS (ISP) = 545.3 (M+H)
+. Step 4. Hydrolysis of
4-{[4-(3-chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo-
[l,4]thiazine-6-carbonyl]-amino}-benzoic acid
tert-butyl ester in accordance with the general method
of example 96, step 2 produced the title compound.
White solid, MS (ISP) = 487.1 (M-H) . Example 96
4-{[4-(3-Chloro-benzenesulfonyl)-l-oxo-l,2,3,4-tetrahy
dro-benzo[l,4]thiazine-6- carbonyl] -amino }-benzoic
acid Step 1. Asolution of
4-(3-chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[l,4]
thiazine-6- carboxylic acid tert-butyl ester (example
95, step 3; 192 mg, 0.352 mmol) in dichloromethane (2
mL) was treated at O0C with 3-chloroperbenzoic acid
(61 mg, 0.35 mmol). The reaction mixture was stirred
at O0C for 4 h, then partitioned between
dichloromethane and 2 M aq. sodium carbonate solution.
The organic layer was dried (MgSO ), and evaporated.
Chromatography (SiO , ethyl acetate) afforded 4-
{[4-(3-chloro-benzenesulfonyl)- 1-oxo-
1,2,3,4-tetrahydro-benzo[l,4]thiazine-6-carbonyl]-amin
o}-benzoic acid tert-butyl ester (153 mg, 77%). White
solid, MS (ISP) = 561.2 (M+H) +. Step 2. A suspension
of
4-{[4-(3-chloro-benzenesulfonyl)-l-oxo-l,2,3,4-tetrahy
drobenzo[ l,4]thiazine-6-carbonyl]-amino}-benzoic acid
tert-butyl ester (153 mg, 0.273 mmol) in formic acid
(4 mL) was stirred for 16 h at room temperature, then
the solution obtained was treated with water, and the
suspension was stirred for another 90 min. The
precipitate was collected by filtration and dried to
produce the title compound ( 126 mg, 92%). White
solid, 505.2 (M+H) +. Example 97
4-{[4-(3-Chloro-benzenesulfonyl)-l,l-dioxo-l,2,3,4-tet
rahydro-benzo[l,4]thiazine-6- carbonyl] -amino
}-benzoic acidThe title compound, MS (ISP) = 521.2
(M+H) +, was produced in accordance with the general
method of example 70, step 2 from
4-(3-chloro-benzenesulfonyl)-3,4-dihydro-2Hbenzo[
l,4]thiazine-6-carboxylic acid tert-butyl ester
(example 95, step 3). Example 98
4-{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[l,4]thiazine-6-carbonyl]- aminoj-benzoic acid Step
1. 3,4-Dihydro-2H-benzo[l,4]thiazine-6-carboxylic acid
methyl ester (example 55, step 1) was reacted with
3,5-dimethyl-benzenesulfonyl chloride in accordance
with the 



general method of example 30, step 1 and led to
4-(3,5-dimethyl-benzenesulfonyl)-3,4-
dihydro-2H-benzo[ l,4]thiazine-6-carboxylic acid
methyl ester. White foam, MS (ISP) = 378.2 (M+H) +.
Step 2. Hydrolysis of
4-(3,5-dimethyl-benzenesulfonyl)-3,4-dihydro-2H-benzo-
[l,4]thiazine-6-carboxylic acid methyl ester in
accordance with the general method of example 1, step
4 produced
4-(3,5-dimethyl-benzenesulfonyl)-3,4-dihydro-2Hbenzo[
l,4]thiazine-6-carboxylic acid. White solid, MS (ISP)
= 364.1 (M+H) +. Step 3. Reaction of
4-(3,5-dimethyl-benzenesulfonyl)-3,4-dihydro-2H-benzo[
l,4]thiazine- 6-carboxylic acid with tert-butyl
4-aminobenzoate in accordance with the general method
of example 30, step 4 produced
4-{[4-(3,5-dimethyl-benzenesulfonyl)-3,4-dihydro-2Hben
zo[ l,4]thiazine-6-carbonyl]-amino}-benzoic acid
tert-butyl ester. White solid, MS (ISP) = 539.3 (M+H)
+. Step 4. Hydrolysis of
4-{[4-(3,5-dimethyl-benzenesulfonyl)-3,4-dihydro-2H-be
nzo- [l,4]thiazine-6-carbonyl]-amino}-benzoic acid
tert-butyl ester in accordance with the general method
of example 96, step 2 produced the title compound.
White solid, MS (ISP) = 483.4 (M+H) +. Example 99
4-{[4-(3,5-Dimethyl-benzenesulfonyl)-l-oxo-l,2,3,4-tet
rahydro-benzo[l,4]thiazine-6- carbonyl] -amino
}-benzoic acid The title compound, MS (ISP) = 499.2
(M+H) +, was produced as described in example 96,
steps 1-2. Oxidation of
4-(3,5-dimethyl-benzenesulfonyl)-3,4-dihydro-2Hbenzo[
l,4]thiazine-6-carboxylic acid tert-butyl ester
(example 98, step 3) in step 1 produced
4-{[4-(3,5-dimethyl-benzenesulfonyl)-l-oxo-l,2,3,4-tet
rahydrobenzo[l,4]thiazine-6-carbonyl]-amino}-benzoic
acid tert-butyl ester, which was hydrolyzed in step 2.
Example 100
4-{[4-(3,5-Dimethyl-benzenesulfonyl)-l,l-dioxo-l,2,3,4
-tetrahydro-benzo[l,4]thiazine-6- carbonyl] -amino
}-benzoic acid The title compound, MS (ISP) = 515.3
(M+H) +, was produced in accordance with the general
method of example 70, step 2 from
4-(3,5-dimethyl-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]thiazine-6-carboxylic acid tert-butyl
ester (example 98, step 3). Example 101
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l-oxo-l,2,3
,4-tetrahydrobenzo[ 1,4] thiazine-6-carbonyl] -amino
}-benzoic acid The title compound, MS (ISP) = 533.3
(M-H) , was produced as described in example 96, steps
1-2. Oxidation of
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2Hb
enzo[ l,4]thiazine-6-carboxylic acid tert-butyl ester
(example 70, step 1) in step 1 



produced
4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-l-oxo-l,2,3
,4-tetrahydrobenzo[
l,4]thiazine-6-carbonyl]-amino}-benzoic acid
tert-butyl ester, which was hydrolyzed in step 2.
Example 102
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l-oxo-l,2,
3,4-tetrahydrobenzo[
l,4]thiazine-6-carbonyl]-amino}-phenyl)-acetic acid
Step 1. Reaction of
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo- [l,4]thiazine-6-carboxylic acid (example 55,
step 3) with tert-butyl (4-aminophenyl)acetate in
accordance with the general method of example 30, step
5 produced (4-{[4-(5-chloro-2-
methoxy-benzenesulfonyl)-3,4-dihydro-2H-benzo[ 1,4]
thiazine-6-carbonyl] -amino }- phenyl) -acetic acid
tert-butyl ester. Orange solid, MS (ISP) = 589.5 (M+H)
+. Step 2. Oxidation of
(4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2Hbenzo[
l,4]thiazine-6-carbonyl]-amino}-phenyl)-acetic acid
tert-butyl ester in accordance with the general method
of example 96, step 1produced
(4-{[4-(5-chloro-2-methoxybenzenesulfonyl)- 1-oxo-
1,2,3,4-tetrahydro-benzo[ 1,4] thiazine-6-carbonyl]
-amino }- phenyl) -acetic acid tert-butyl ester.
Off-white solid, MS (ISP) = 605.3 (M+H) +.Step 3.
Hydrolysis of (4-
{[4-(5-chloro-2-methoxy-benzenesulfonyl)-l-oxo-
1,2,3,4-
tetrahydro-benzo[l,4]thiazine-6-carbonyl]-amino}-pheny
l)-acetic acid tert-butyl ester in accordance with the
general method of example 96, step 2 produced the
title compound. White solid, 549.2 (M+H) +. Example
103
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l,l-dioxo-
l,2,3,4-tetrahydrobenzo[ 1,4] thiazine-6-carbonyl]
-amino }-phenyl)-acetic acid The title compound, MS
(ISP) = 565.2 (M+H) +, was produced in accordance with
the general method of example 70, step 2 from
(4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-
3,4-dihydro-2H-benzo[l,4]thiazine-6-carbonyl]-amino}-p
henyl)-acetic acid tert-butyl ester (example 102, step
1). Example 104
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]thiazine-6-
carbonyl]-amino}-2-fluoro-benzoic acid Step 1.
Reaction of
4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo- [l,4]thiazine-6-carboxylic acid (example 55,
step 3) with tert-butyl 4-amino -2-fluorobenzoate in
accordance with the general method of example 30, step
5 produced 4-{[4-(5-
chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-benzo
[ 1,4] thiazine-6-carbonyl] - amino}-2-fluoro-benzoic
acid tert-butyl ester. Off-white solid, MS (ISP) =
591.2 (M+H) +. Step 2. Hydrolysis of
4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2Hbenzo[
l,4]thiazine-6-carbonyl]-amino}-2-fluoro-benzoic acid
tert-butyl ester in 



accordance with the general method of example 96, step
2 produced the title compound. White solid, MS (ISP) =
537.2 (M+H) +. Example 105
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l,l-dioxo-l
,2,3,4-tetrahydrobenzo[ 1,4] thiazine-6-carbonyl]
-amino}- 2-fluoro-benzoic acid The title compound, MS
(ISP) = 569.1 (M+H) +, was produced in accordance with
the general method of example 70, step 2 from
4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] thiazine-6-carbonyl]
-amino}- 2-fluoro-benzoic acid tert-butyl ester
(example 104, step 1). Example
1062-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)
-3,4-dihydro-2Hbenzo[ 1,4] thiazine-6-carbonyl] -amino
}-benzoic acid Step 1. Reaction of
4-(5-chloro-2-methoxy-benzenesurfonyl)-3,4-dihydro-2H-
benzo- [l,4]thiazine-6-carboxylic acid (example 55,
step 3) with tert-butyl 4-amino-2-chloro in step 1 in
accordance with the general method of example 30, step
5 produced 2-chloro-4-
{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2
H-benzo[l,4]thiazine-6- carbonyl] -amino }-benzoic
acid tert-butyl ester. White solid, MS (ISP) = 609.1
(M+H) +. Step 2. Hydrolysis of 2-chloro-4-
{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]thiazine-6-carbonyl]-amino}-benzoic acid
tert-butyl ester in accordance with the general method
of example 96, step 2 produced the title compound.
White solid, MS (ISP) = 553.0 (M+H) +. Preparation of
tert-butyl 4-amino-2-chlorobenzoate a) Lithium
tert-butylate (2.2 M in tetrahydrofuran, 6.2 mL, 13.6
mmol) was added to a solution of
2-chloro-4-nitrobenzoyl chloride (2.00 g, 9.09 mmol)
in tetrahydrofuran (12 mL) at O0C. The orange solution
was kept at O0C for 1.5 h , then allowed to reach room
temperature over 16 h , then partitioned between 1M
aq. sodium carbonate solution and isopropyl acetate.
The orgenic layer was dried (MgSO ) and evaporated to
afford tert-butyl 2-chloro-4-nitro-benzoate (2.05 g,
88%) which was directly used in the next step. Brown
oil, MS (EI) = 257.1 (M+) . b) To a solution of
tert-butyl 2-chloro-4-nitro-benzoate (2.05 g, 7.98
mmol) in ethanol 12 mL) and ethyl acetate (108 mL) was
added platinum on activated charcoal (5%, 295 mg), and
the mixture was stirred under at room temperature
under a hydrogen atmosphere ( 1 bar). After filtration
through a pad of diatomaceous earth, the filtrate was
evaporated to afford tert-butyl
4-amino-2-chlorobenzoate (1.75 g, 96%). Orange solid,
MS (EI) = 227.2 (M+) . Example 107
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-l,
l-dioxo-l,2,3,4-tetrahydrobenzo[ 



1,4] thiazine-6-carbonyl] -amino }-benzoic acid The
title compound, MS (ISP) = 584.9 (M+H) +, was produced
in accordance with the general method of example 70,
step 2 from
2-chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] thiazine-6-carbonyl] -amino
}-benzoic acid tert-butyl ester (example 106, step
1).Example 108
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-phenylcarbamo
yl-3,4-dihydro-2Hbenzo[ l,4]oxazine-2-carboxylic acid
ethyl ester Step 1. A mixture of 2-amino-4-bromophenol
(5.00 g, 26.6 mmol), ethyl 2,3-dibromopropionate (7.84
g, 29.2 mmol), and potassium carbonate (10.3 g, 81.8
mmol) in acetone (55 mL) was heated at reflux for 16 h
. After evaporation of volatile material, the residue
was partitioned between dichloromethane and water. The
organic layer was washed with 1 M aq. sodium carbonate
solution and brine, dried (MgSO ), and evaporated.
Chromato graphy (SiO , heptane-ethyl acetate gradient
produced 6-bromo-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-2-carboxylic acid ethyl ester (5.95 g, 78%) .
Orange solid, MS (ISP) = 286.0 (M+H) +. Step 2.
6-Bromo-3,4-dihydro-2H-benzo[ 1,4]
oxazine-2-carboxylic acid ethyl ester was reacted with
5-chloro-2-methoxy-benzenesulfonyl chloride in
accordance with the general method of example 30, step
1 and led to
6-bromo-4-(5-chloro-2-methoxy-benzenesulfonyl)-
3,4-dihydro-2H-benzo[ 1,4] oxazine-2-carboxylic acid
ethyl ester. Yellow solid, MS (ISP) = 489.9 (M+H) +.
Step 3. A mixture of
6-bromo-4-(5-chloro-2-methoxy-benzenesulfonyl)-3,4-dih
ydro-2Hbenzo[ 1,4] oxazine-2-carboxylic acid ethyl
ester (200 mg, 0.408 mmol), molybdenum hexacarbonyl
(108 mg, 0.408 mmol), aniline (114 mg, 1.22 mmol),
l,8-diazabicyclo[5.4.0]- undec-7-ene (192 mg, 1.22
mmol) trans-bis(
m-acetato)bis[o-(di-o-tolylphosphino)-
benzyl]dipalladium(II) (12 mg, 37 mmol), and
tris(tert-butyl)phosphine tetraflu oroborate (6 mg, 20
mmol) in tetrahydrofuran ( 1 mL) was heated for 10 min
at 14O0C under microwave irradiation, then the
reaction mixture was partitioned between water and
ethyl acetate. The organic layer was washed with
brine, dried (MgSO ), and evaporated. Chromatography
(SiO2, heptane-ethyl acetate gradient produced the
title compound (111 mg, 51%). Off-white foam, MS (ISP)
= 531.0 (M+H) +. Example 109
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-phenylcarbamo
yl-3,4-dihydro-2Hbenzo[ 1,4] oxazine-2-carboxylic acid
The title compound, MS (ISP) = 501.4 (M-H) , was
produced in accordance with the general method of
example 1, step 6 from
4-(5-chloro-2-methoxy-benzenesulfonyl)-6-
phenylcarbamoyl-3,4-dihydro-2H-benzo[ 1,4]
oxazine-2-carboxylic acid ethyl ester. 



Example
1104-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(2-fluoro-
phenylcarbamoyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-2-carboxylic acid ethyl ester The
title compound, MS (ISP) = 549.3 (M+H) +, was produced
as described in example 108, steps 1-3. Step 3 was
performed using 2-fluoroaniline as amine reagent.
Example 111
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(2-fluoro-phe
nylcarbamoyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-2-carboxylic acid The title
compound, MS (ISP) = 519.3 (M-H) , was produced in
accordance with the general method of example 1, step
6 from 4-(5-chloro-2-methoxy-benzenesulfonyl)-6-(2-
fluoro-phenylcarbamoyl)-3,4-dihydro-2H-benzo[ 1,4]
oxazine-2-carboxylic acid ethyl ester ethyl ester.
Example 112
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(3-fluoro-phe
nylcarbamoyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-2-carboxylic acid ethyl ester The
title compound, MS (ISP) = 549.3 (M+H) +, was produced
as described in example 108, steps 1-3. Step 3 was
performed using 3-fluoroaniline as amine reagent.
Example 113
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(3-fluoro-phe
nylcarbamoyl)-3,4-dihydro- 2H-benzo[ 1,4]
oxazine-2-carboxylic acid The title compound, MS (ISP)
= 519.3 (M-H) , was produced in accordance with the
general method of example 1, step 6 from
4-(5-chloro-2-methoxy-benzenesulfonyl)-6-(3-
fluoro-phenylcarbamoyl)-3,4-dihydro-2H-benzo[ 1,4]
oxazine-2-carboxylic acid ethyl ester ethyl ester.
Example 114
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(4-fluoro-phe
nylcarbamoyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-2-carboxylic acid ethyl ester The
title compound, MS (ISP) = 549.3 (M+H) +, was produced
as described in example 108, steps 1-3. Step 3 was
performed using 4-fluoroaniline as amine reagent.
Example
1154-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(4-fluoro-
phenylcarbamoyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-2-carboxylic acid The title
compound, MS (ISP) = 519.1 (OM-H) , was produced in
accordance with the general method of example 1, step
6 from 4-(5-chloro-2-methoxy-benzenesulfonyl)-6-(4-
fluoro-phenylcarbamoyl)-3,4-dihydro-2H-benzo[ 1,4]
oxazine-2-carboxylic acid ethyl ester ethyl
ester.Example A Film coated tablets containing the
following ingredients can be manufactured in a
conventional manner: 



Ingredients Per tablet Kernel: Compound of formula (I)
10.0 mg 200.0 mg Microcrystalline cellulose 23.5 mg
43.5 mg Lactose hydrous 60.0 mg 70.0 mg
Polyvinylpyrrolidone K30 12.5 mg 15.0 mg Sodium starch
glycolate 12.5 mg 17.0 mg Magnesium stearate 1.5 mg
4.5 mg (Kernel Weight) 120.0 mg 350.0 mg Film Coat:
Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg Talc 1.3 mg 2.6
mg Iron oxide (yellow) 0.8 mg 1.6 mg Titanium dioxide
0.8 ms 1.6 ms The active ingredient is sieved and
mixed with microcristalline cellulose and the mixture
is granulated with a solution of polyvinylpyrrolidone
in water. The granulate is mixed with sodium starch
glycolate and magesiumstearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are
lacquered with an aqueous solution / suspension of the
above mentioned film coat.Example B Capsules
containing the following ingredients can be
manufactured in a conventional manner: Ingredients Per
capsule Compound of formula (I) 25.0 mg Lactose 150.0
mg Maize starch 20.0 mg Talc 5.0 mg The components are
sieved and mixed and filled into capsules of size 2.
Example C Injection solutions can have the following
composition: Compound of formula (I) 3.0 mg
Polyethylene glycol 400 150.0 mg Acetic Acid q.s. ad
pH 5.0 Water for injection solutions ad 1.0 ml The
active ingredient is dissolved in a mixture of
polyethylene glycol 400 and water for injection
(part). The pH is adjusted to 5.0 by acetic acid. The
volume is adjusted to 1.0 



ml by addition of the residual amount of water. The
solution is filtered, filled into vials using an
appropriate overage and sterilized.Example D Soft
gelatin capsules containing the following ingredients
can be manufactured in a conventional manner: Capsule
contents Compound of formula (I) 5.0 mg Yellow wax 8.0
mg Hydrogenated Soya bean oil 8.0 mg Partially
hydrogenated plant oils 34.0 mg Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg Gelatin capsule
Gelatin 75.0 mg Glycerol 85% 32.0 mg Karion 83 8.0 mg
(dry matter) Titanium dioxide 0.4 mg Iron oxide yellow
1.1 mg The active ingredient is dissolved in a warm
melting of the other ingredients and the mixture is
filled into soft gelatin capsules of appropriate size.
The filled soft gelatin capsules are treated according
to the usual procedures.Example E Sachets containing
the following ingredients can be manufactured in a
conventional manner: Compound of formula (I) 50.0 mg
Lactose, fine powder 1015.0 mg Microcrystalline
cellulose (AVICEL PH 102) 1400.0 mg Sodium
carboxymethyl cellulose 14.0 mg Polyvinylpyrrolidone K
30 10.0 mg Magnesium stearate 10.0 mg Flavoring
additives 1.0 mg The active ingredient is mixed with
lactose, microcrystalline cellulose and sodium
carboxymethyl cellulose and granulated with a mixture
of polyvinylpyrrolidone in water. The granulate is
mixed with magnesium stearate and the flavouring
additives and filled into sachets.Claims: 1. Compounds
of formula (D wherein V is N or -C(R7)-; 



W is a single bond or -C(R8R9)-; X is O, S, SO, SO2 or
N(R110U) ; Y is -C(R1 1R12)-, -C(Rn R12)C(R13R14 )-,
-C(R11R1OC(R13R1 C(R15R16)-, -C(Rp
R12)C(R13R14)C(R15R16)C(R17R18)- or -C(Rn )=C(R12)-;
R1, R2, R3, R4 and R5 independently from each other
are hydrogen, halogen, cyano, hydroxy, lower-alkyl,
fluoro-lower-alkyl, lower-alkoxy, fluoro-lower-alkoxy,
lower-alkyl-C(O), lower-alkyl-C(O)-NH,
lower-alkyl-C(O)-N(lower-alkyl), loweralkyl- S(O)2,
NH2-S(O)2, N(H,lower-alkyl)-S(O)2 or
N(lower-alkyl)2-S(O)2, NH2- C(O),
N(H,lower-alkyl)-C(O), N(lower-alkyl)2-C(O), COOH or
lower-alkoxy- C(O), wherein lower-alkyl is optionally
substituted with hydroxy, NH2, N(H,loweralkyl) or
N(lower-alkyl)2; R6 is an aryl or heteroaryl group,
which aryl or heteroaryl group is optionally
substituted by 1 to 4 substituents selected from the
group consisting of halogen, hydroxy, cyano,
lower-alkyl, fluoro-lower-alkyl, lower-alkoxy,
fluoro-loweralkoxy, lower-alkyl-C(O),
lower-alkyl-C(O)-NH, lower-alkyl-C(O)-N(lower-alkyl),
lower-alkyl-S(O)2, NH2-S(O)2, N(H,lower-alkyl)-S(O)2,
N(lower-alkyl)2-S(O)2, NH2-C(O),
N(H,lower-alkyl)-C(O), N(lower-alkyl)2-C(O),
lower-alkoxy-C(O), COOH, lH-tetrazol-5-yl,
5-oxo-4H-[l,2,4]oxadiazol-3-yl, 5-oxo-4H-
[1,2,4]thiadiazol-3-yl, 5-thioxo-4H-
[1,2,4]oxadiazol-3-yl,
2-oxo-3H[l,2,3,5]oxathiadiazol-4-yl, SO3H,
3-hydroxy-isooxazol-5-yl, 6-oxo-6H-pyran-3-yl,
6-oxo-6H-pyran-2-yl, 2-oxo-2H-pyran-3-yl,
2-oxo-2H-pyran-4-yl and P(O)(OCH 2CH3)OH, wherein
lower-alkyl is optionally substituted with COOH,
hydroxy, NH2, N(H,lower-alkyl) or N(lower-alkyl) 2,
and wherein fluoro-loweralkyl is optionally
substituted with hydroxy; R7 is hydrogen, halogen,
lower-alkyl, lower-alkoxy, fluoro-lower-alkyl,
fluoro-loweralkoxy, hydroxy or hydroxy- lower-alkyl;
R8 and R9 independently from each other are hydrogen
or lower-alkyl; R10 is hydrogen, lower-alkyl,
cycloalkyl, lower-alkyl-C(O), lower-alkyl-S(O) 2,
loweralkoxy- C(O), (lower-alkyl)NH-C(O), or
(lower-alkyl) 2N-C(O); R1 1, R12 , R13 , R14 , R15 ,
R16 , R17 and R18 independently from each other are
hydrogen, halogen, hydroxy, lower alkyl, lower-alkoxy,
fluoro-lower-alkyl, fluoro-loweralkoxy, hydroxy-
lower- alkyl, aryl, COOH, C(O)O-Iower-alkyl or cyano;
and pharmaceutically acceptable salts and esters
thereof. 2. Compounds according to claim 1, wherein
R11, R12, R13 , R14 , R15 , R16 , R17 and R18
independently from each other are hydrogen, halogen,
hydroxy, lower alkyl, loweralkoxy, fluoro-lower-alkyl,
fluoro-lower-alkoxy, hydroxy-lower-alkyl, aryl or
cyano. 3. Compounds according to any of claims 1 - 2,
wherein V is -C(R7)- and R7 is 



as defined in claim 1. 4. Compounds according to any
of claims 1 - 3, wherein W is a single bond. 5.
Compounds according to any of claims 1 - 4, wherein X
is O, S, SO2 or N(R10) and R10 is as defined in claim
1. 6. Compounds according to any of claims 1 - 5,
wherein Yis -C(R 11R12)- or - C(Rn R12)C(R 13R14)-,
and R11, R12, R13 and R14 are as defined in claim 1.
7. Compounds according to any of claims 1 - 6, wherein
R1, R2, R3, R4 and R5 independently from each other
are hydrogen, halogen, lower-alkyl,
fluoro-lower-alkyl, lower-alkoxy, fluoro-lower-alkoxy
or NH2-C(O). 8. Compounds according to any of claims
1- 7, wherein R1, R2, R3, R4 and R5 independently from
each other are hydrogen, halogen or lower-alkoxy. 9.
Compounds according to any of claims 1 - 8, wherein R1
is lower-alkoxy.10. Compounds according to any of
claims 1 - 9, wherein R1 is methoxy. 11. Compounds
according to any of claims 1 - 10, wherein R2, R3 and
R5 are hydrogen. 12. Compounds according to any of
claims 1- 11, wherein R4 is halogen. 13. Compounds
according to any of claims 1 - 12, wherein R4 is
chloro. 14. Compounds according to any of claims 1 -
13, wherein R6 is an aryl or heteroaryl group, which
aryl or heteroaryl group is optionally substituted by
1 to 4 substituents selected from the group consisting
of halogen, cyano, lower-alkyl, carboxylower- alkyl,
lower-alkoxy, COOH, lH-tetrazol-5-yl and
5-oxo-4H-[l,2,4]oxadiazol-3-yl. 15. Compounds
according to any of claims 1 - 14, wherein R6 is a
phenyl, pyridinyl, pyrazolyl or thiazolyl group, which
group is optionally substituted by 1 to 2 substituents
selected from the group consisting of halogen, cyano,
lower-alkyl, carboxylower- alkyl, lower-alkoxy, COOH,
lH-tetrazol-5-yl and 5-oxo-4H-[l,2,4]oxadiazol-3-yl.
16. Compounds according to any of claims 1 - 15,
wherein R6 is a phenyl, pyridinyl or thiazolyl group,
which group is optionally substituted by 1 to 2
substituents selected from the group consisting of
halogen, carboxy-lower-alkyl and COOH. 17. Compounds
according to any of claims 1 - 16, wherein R6 is
4-carboxyphenyl, 3-fluoro-4-carboxy-phenyl,
3-chloro-4-carboxy-phenyl, 2-carboxy-pyridin-5-yl, 4-
carboxy-methyl-phenyl, 4-carboxy-methyl-thiazol-2-yl
or 2-carboxy-methyl-thiazol-4-yl. 18. Compounds
according to any of claims 1 - 17, wherein R7 is
hydrogen, halogen, lower-alkyl, lower-alkoxy or
fluoro-lower-alkoxy. 19. Compounds according to any of
claims 1 - 18, wherein R7 is hydrogen or halogen. 20.
Compounds according to any of claims 1 - 19, wherein
R7 is hydrogen or fluoro. 



21. Compounds according to any of claims 1 - 20,
wherein R8 and R9 are hydrogen. 22. Compounds
according to any of cairns 1 - 21, wherein R10 is
hydrogen. 23. Compounds according to any of cairns 1 -
22, wherein R11, R12, R13 , R14 , R15 , R16 , R17 and
R18 independently from each other are hydrogen or
phenyl.24. Compounds according to any of caims 1 - 23,
wherein R11, R12, R13 , R14 , R15 , R16 , R17 and R18
are hydrogen. 25. Compounds according to any of caims
1 - 22, wherein R11, R12, R13 , R14 , R15 , R16 , R17
and R18 are hydrogen, COOH or C(O)O-lower-alkyl. 26.
Compounds according to any of claims 1 - 25, selected
from the group consisting of
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6-
carbonyl]-amino}-2-fluoro-benzoic acid,
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
5-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-pyridine-2-carboxylic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-methoxy-benzoic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-methyl-benzoic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-3-methyl-benzoic acid,
2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazole-4-carboxylic acid,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo[l,4]oxazine-6- carboxylic acid
[4-(lH-tetrazol-5-yl)-phenyl] -amide,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo[l,4]oxazine-6- carboxylic acid
[4-(5-oxo-4,5-dihydro-[ 1,2,4] oxadiazol-3-yl)-phenyl]
-amide, 4- {[4-(5-Chloro-2-methoxy-benzenesulfonyl)-
1,2,3,4-tetrah ydro-quinoxaline-6- carbonyl] -amino
}-benzoic acid, 5-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-
1,2,3,4-tetrah ydro-quinoxaline-6- carbonyl] -amino
}-pyridine-2-carboxylic acid, 4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-
1,2,3,4-tetrah ydro-quinoxaline-6- carbonyl] -amino
}-2-fluoro-benzoic acid, 



4-
{[4-(3-Fluoro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
1,4] oxazine-6-carbonyl] - amino }-benzoic acid, 4-
{[4-(2,5-Difluoro-benzenesulfonyl)-3,4-dihydro-2H-benz
o[ 1,4] oxazine-6-carbonyl] - amino }-benzoic acid,
4-{[4-(5-Fluoro-2-methyl-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6-carbonyl] -amino }-benzoic
acid, 4-
{[4-(3-Difluoromethoxy-benzenesulfonyl)-3,4-dihydro-2H
-benzo[ 1,4] oxazine-6- carbonyl] -amino }-benzoic
acid,
4-{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[l,4]oxazine-6-carbonyl]- amino }-benzoic acid, 4-
{[4-(3-Trifluoromethyl-benzenesulfonyl)-3,4-dihydro-2H
-benzo[ 1,4] oxazine-6- carbonyl] -amino }-benzoic
acid,
4-{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
l,4]oxazine-6-carbonyl]- aminoj-benzoic acid,
2-Fluoro-4-{[4-(3-trifluoromethyl-benzenesulfonyl)-3,4
-dihydro-2H-benzo[l,4]oxazine- 6-carbonyl] -amino
}-benzoic acid,
4-{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
l,4]oxazine-6-carbonyl]- amino}-2-fluoro-benzoic acid,
2-Fluoro-4-{[4-(3-fluoro-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid,
4-{[4-(2,5-Difluoro-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[l,4]oxazine-6-carbonyl]- amino}-2-fluoro-benzoic
acid,
2-Fluoro-4-{[4-(5-fluoro-2-methyl-benzenesulfonyl)-3,4
-dihydro-2H-benzo[l,4]oxazine- 6-carbonyl] -amino
}-benzoic acid,
4-{[4-(3-Difluoromethoxy-benzenesulfonyl)-3,4-dihydro-
2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-fluoro-benzoic acid,
4-{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-be
nzo[l,4]oxazine-6-carbonyl]- amino}-2-fluoro-benzoic
acid,
4-{[4-(3-Carbamoyl-benzenesulfonyl)-3,4-dihydro-2H-ben
zo[l,4]oxazine-6-carbonyl]- amino }-2-fluoro-benzoic
acid,
6-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-nicotinic
acid,
2-Chloro-4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-2,
3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro
-benzooxazole-5-carbonyl]- aminoj-benzoic acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro
-benzooxazole-5-carbonyl]- 



amino}-2-fluoro-benzoic acid,
3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-ben
zooxazole-5-carboxylic acid phenylamide,
3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-ben
zooxazole-5-carboxylic acid pyridin -3-ylamide,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2-phenyl-2,
3-dihydro-benzooxazole-5-carbonyl] -amino }-benzoic
acid,
4-{[9-(5-Chloro-2-methoxy-benzenesulfonyl)-6,7,8,9-tet
rahydro-5-oxa-9-azabenzocycloheptene- 2-carbonyl]
-amino }-benzoic acid,
2-Chloro-4-{[9-(5-chloro-2-methoxy-benzenesulfonyl)-6,
7,8,9-tetrahydro-5-oxa-9-azabenzocycloheptene-
2-carbonyl] -amino }-benzoic acid,
4-{[6-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4,5,6-tet
rahydro-2Hbenzo[ b] [1,4] oxazocine-8-carbonyl] -amino
}-benzoic acid,
2-Chloro-4-{[6-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4,5,6-tetrahydro-2Hbenzo[ b] [1,4]
oxazocine-8-carbonyl] -amino }-benzoic acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-trifluoro
methyl-2,3-dihydrobenzooxazole- 5-carbonyl] -amino
}-benzoic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-trifluoro
methyl-3,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl]
-amino }-benzoic acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-methoxy-2
,3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methoxy-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,
3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid,
2-Chloro-4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-7-
fluoro-2,3-dihydrobenzooxazole- 5-carbonyl] -amino
}-benzoic acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2,
3-dihydro-benzooxazole-5- carbonyl] -amino
}-2-fluoro-benzoic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-8-
fluoro-3,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl]
-amino }-benzoic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-2-fluoro-benzoic acid,
4-{[7-Chloro-3-(5-chloro-2-methoxy-benzenesulfonyl)-2,
3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid, 



4-{[8-Chloro-4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-methyl-2,
3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methyl-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-ben
zooxazole-5-carboxylic acid (4-fluoro-phenyl)-amide,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]thiazine-6- carbonyl] -amino }-benzoic
acid,
4-{[l-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro
-lH-4-oxa-l,5-diazanaphthalene- 7--carbonyl] -amino
}-benzoic acid,
l-(5-chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro-lH-
4-oxa-l,5-diaza-naphthalene-7- carboxylic acid
phenylamide,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-4H-benzo[ 1,4]
oxazine-6-carboxylic acid phenylamide,
(2-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5-carbonyl]- amino
}-thiazol-4-yl)-acetic acid,
(3-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5-carbonyl]- amino}-phenyl)-acetic
acid,
(4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5-carbonyl]- amino }-phenyl)-acetic
acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-thiazol-4-yl)-acetic acid,
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-phenyl)-acetic acid,
(2-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2
,3-dihydro-benzooxazole-5- carbonyl] -amino
}-thiazol-4-yl)-acetic acid,
(4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-fluoro-2
,3-dihydro-benzooxazole-5- carbonyl] -amino
}-phenyl)-acetic acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazol-4-yl)-acetic acid,
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-phenyl)-acetic acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]thiazine-6- carbonyl] -amino
}-thiazol-4-yl)-acetic acid,
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]thiazine-6- 



carbonyl] -amino }-phenyl)-acetic acid, 4-
{[4-(5-Chloro-2-methoxy-benzenesu lfonyl)-l,l-dio xo-
1,2,3,4- tetrah ydrobenzo[ 1,4] thiazine-6-carbonyl]
-amino }-benzoic acid,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro-2H-
benzo[l,4]oxazine-6- carboxylic acid phenylamide,
3-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid,
4-{[l-(5-Chloro-2-methoxy-benzenesulfonyl)-l,4-dihydro
-2H-benzo[d][l,3]oxazine-7-- Ill - carbonyl] -amino
}-benzoic acid,
(2-{[l-(5-Chloro-2-methoxy-benzenesulfonyl)-l,4-dihydr
o-2H-benzo[d][l,3]oxazine-7- carbonyl] -amino
}-thiazol-4-yl)-acetic acid, and
(4-{[l-(5-Chloro-2-methoxy-benzenesulfonyl)-l,4-dihydr
o-2H-benzo[d][l,3]oxazine-7- carbonyl] -amino
}-phenyl)-acetic acid, and pharmaceutically acceptable
salts and esters thereof. 27. Compounds according to
any of claims 1 - 26, selected from the group
consisting of
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-benzoic
acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-fluoro-benzoic acid,
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
5-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-pyridine-2-carboxylic acid, 4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-
1,2,3,4-tetrah ydro-quinoxaline-6- carbonyl] -amino
}-benzoic acid,
2-Chloro-4-{[3-(5-chloro-2-methoxy-benzenesulfonyl)-2,
3-dihydro-benzooxazole-5- carbonyl] -amino }-benzoic
acid,
4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydro
-benzooxazole-5-carbonyl]- amino}-2-fluoro-benzoic
acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid,
(2-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5-carbonyl]- amino
}-thiazol-4-yl)-acetic acid,
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-fluoro-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-phenyl)-acetic acid, 



(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]thiazine-6- carbonyl] -amino
}-thiazol-4-yl)-acetic acid, and 4-
{[4-(5-Chloro-2-methoxy-benzenesu lfonyl)-l,l-dio xo-
1,2,3,4- tetrah ydrobenzo[ 1,4] thiazine-6-carbonyl]
-amino }-benzoic acid, and pharmaceutically acceptable
salts and esters thereof. 28. Compounds according to
any of claims 1 - 25, selected from the group
consisting of
2-Chloro-5-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic
acid,(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-tri
fluoromethyl-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-6-carbonyl] -amino }-thiazol-4-yl)-acetic
acid,
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-trifluor
omethyl-3,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl]
-amino }-phenyl)-acetic acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methyl-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-thiazol-4-yl)-acetic acid,
(4-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-methyl-2
,3-dihydro-benzooxazole-5- carbonyl] -amino
}-phenyl)-acetic acid,
(2-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-7-methyl-2
,3-dihydro-benzooxazole-5- carbonyl] -amino
}-thiazol-4-yl)-acetic acid,
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methyl-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-phenyl)-acetic acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazol-5-yl)-acetic acid,
2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-thiazole-5-carboxylic acid,
(3-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-phenyl)-acetic acid,
3-(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihy
dro-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-phenyl)
-propionic acid,
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-5-methyl-thiazol-4-yl)-acetic acid,
(3-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydr
o-2H-benzo[l,4]oxazine-6- carbonyl] -amino }-pyrazol-
l-yl)-acetic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]oxazine-6- carbonyl] -amino
}-2-cyano-benzoic acid,
2-Fluoro-4-{[4-(2-methoxy-5-methyl-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-benzoic acid, 



(2- {[4-(Toluene-3-sulfonyl)-3,4-dihydro-2H-benzo[
1,4] oxazine-6-carbonyl] -amino }-
thiazol-4-yl)-acetic acid, (2-
{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
1,4] oxazine-6-carbonyl] - amino
}-thiazol-4-yl)-acetic acid, (2-
{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-benz
o[ 1,4] oxazine-6-carbonyl] - amino
}-thiazol-4-yl)-acetic acid,
(3-{[3-(5-Chloro-2-methoxy-benzenesulfonyl)-2,3-dihydr
o-benzooxazole-5-carbonyl]-
amino}-pyrazol-l-yl)-acetic acid,
4-{[4-(3-Chloro-benzenesulfonyl)-3,4-dihydro-2H-benzo[
l,4]thiazine-6-carbonyl]- aminoj-benzoic acid,4-
{[4-(3-Chloro-benzenesulfonyl)- 1-oxo- 1,2,3,4-tetrah
ydro-benzo[ 1,4] thiazine-6- carbonyl] -amino
}-benzoic acid, 4-
{[4-(3-Chloro-benzenesulfonyl)-l,l-dioxo-
1,2,3,4-tetrah ydro-benzo[ 1,4] thiazine-6- carbonyl]
-amino }-benzoic acid, 4-
{[4-(3,5-Dimethyl-benzenesulfonyl)-3,4-dihydro-2H-benz
o[ 1,4] thiazine-6-carbonyl] - aminoj-benzoic acid, 4-
{[4-(3,5-Dimethyl-benzenesulfonyl)- 1-oxo-
1,2,3,4-tetrahydro-benzo[ 1,4] thiazine-6- carbonyl]
-amino }-benzoic acid, 4-
{[4-(3,5-Dimethyl-benzenesulfonyl)-l,l-dio xo-
1,2,3,4-tetrahydro-benzo[ 1,4] thiazine-6- carbonyl]
-amino }-benzoic acid, 4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)- 1-oxo-
1,2,3,4-tetr ahydrobenzo[ 1,4] thiazine-6-carbonyl]
-amino }-benzoic acid, (4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)- 1-oxo-
1,2,3,4-tetrahydrobenzo[ 1,4] thiazine-6-carbonyl]
-amino }-phenyl)-acetic acid, (4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l,l-dioxo-
1,2,3,4-tetrah ydrobenzo[ 1,4] thiazine-6-carbonyl]
-amino }-phenyl)-acetic acid,
4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-3,4-dihydro
-2H-benzo[l,4]thiazine-6- carbonyl] -amino
}-2-fluoro-benzoic acid, 4-
{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-l,l-dioxo-
1,2,3,4- tetrah ydrobenzo[
l,4]thiazine-6-carbonyl]-amino}-2-fluoro-benzoic acid,
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-3,
4-dihydro-2Hbenzo[ 1,4] thiazine-6-carbonyl] -amino
}-benzoic acid,
2-Chloro-4-{[4-(5-chloro-2-methoxy-benzenesulfonyl)-l,
l-dioxo- 1,2,3,4- tetrah ydrobenzo[ 1,4]
thiazine-6-carbonyl] -amino }-benzoic acid,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-phenylcarbamo
yl-3,4-dihydro-2Hbenzo[ l,4]oxazine-2-carboxylic acid
ethyl ester,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-phenylcarbamo
yl-3,4-dihydro-2Hbenzo[ 



1,4] oxazine-2-carboxylic acid,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(2-fluoro-phe
nylcarbamoyl)-3,4-dihydro-2Hbenzo [1,4]
oxazine-2-carboxylic acid ethyl ester,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(2-fluoro-phe
nylcarbamoyl)-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-2-carboxylic acid,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(3-fluoro-phe
nylcarbamoyl)-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-2-carboxylic acid ethyl ester,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(3-fluoro-phe
nylcarbamoyl)-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-2-carboxylic acid,
4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(4-fluoro-phe
nylcarbamoyl)-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-2-carboxylic acid ethyl ester,
and4-(5-Chloro-2-methoxy-benzenesulfonyl)-6-(4-fluoro-
phenylcarbamoyl)-3,4-dihydro-2Hbenzo[ 1,4]
oxazine-2-carboxylic acid and pharmaceutically
acceptable salts and esters thereof. 29. Compounds
according to any of claims 1 - 25, selected from the
group consisting of
(2-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methyl-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-thiazol-4-yl)-acetic acid, and
(4-{[4-(5-Chloro-2-methoxy-benzenesulfonyl)-8-methyl-3
,4-dihydro-2Hbenzo[ 1,4] oxazine-6-carbonyl] -amino
}-phenyl)- acetic acid and pharmaceutically acceptable
salts and esters thereof. 30. A process for the
manufacture of compounds of formula (I) as defined in
any of claims 1- 29, which process comprises a)
reacting a compound of formula (XIV) (XIV) with a
compound of formula (XV) or b) reacting a compound of
formula (XVI)with a compound R -NH , wherein R1, R2,
R3, R4, R5, R6,V,W,X and Yare as defined in any of
claims 1- 29. 31. Compounds according to any of claims
1 - 29, when manufactured by a process according to
claim 30. 32. Pharmaceutical compositions comprising a
compound according to any of claims 1 - 29 and a
pharmaceutically acceptable carrier and/or adjuvant.
33. Compounds according to any of claims 1 - 29 for
use as therapeutic active substances. 34. Compounds
according to any of claims 1 - 29 for use as
therapeutic active substances for the treatment and/or
prophylaxis of diseases which are modulated by LCPTl 



inhibitors. 35. Amethod for the therapeutic and/or
prophylactic treatment of diseases which are modulated
by L-CPTl inhibitors, particularly for the therapeutic
and/or prophylactic treatment of hyperglycemia,
glucose tolerance disorders, diabetes and associated
pathologies, non insulin dependent diabetes mellitus,
obesity, hypertension, insulin resistance syndrome,
metabolic syndrome, hyperlipidemia,
hypercholesterolemia, fatty liver disease,
atherosclerosis, congestive heart failure and renal
failure, which method comprises administering a
compound according to any of claims 1 - 29 to a human
being or animal. 36. The use of compounds according to
any of claims 1 - 29 for the therapeutic and/or
prophylactic treatment of diseases which are modulated
L-CPTl inhibitors. 37. The use of compounds according
to any of claims 1 - 29 for the therapeutic and/or
prophylactic treatment of hyperglycemia, glucose
tolerance disorders, diabetes and associated
pathologies, non insulin dependent diabetes mellitus,
obesity, hypertension,insulin resistance syndrome,
metabolic syndrome, hyperlipidemia,
hypercholesterolemia, fatty liver disease,
atherosclerosis, congestive heart failure and renal
failure. 38. The use of compounds according to any of
claims 1 - 29 for the preparation of medicaments for
the therapeutic and/or prophylactic treatment of
diseases which are modulated by L-CPTl inhibitors. 39.
The use of compounds according to any of claims 1 - 29
for the preparation of medicaments for the therapeutic
and/or prophylactic treatment of hyperglycemia,
glucose tolerance disorders, diabetes and associated
pathologies, non insulin dependent diabetes mellitus,
obesity, hypertension, insulin resistance syndrome,
metabolic syndrome, hyperlipidemia,
hypercholesterolemia, fatty liver disease,
atherosclerosis, congestive heart failure and renal
failure. 40. The invention as hereinbefore defined. 




