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(57) ABSTRACT 

Compounds are provided that act as potent antagonists of the 
CCR9 receptor, and which have been further confirmed in 
animal testing for inflammation, one of the hallmark disease 
states for CCR9. The compounds are generally aryl sulfona 
mide derivatives and are useful in pharmaceutical composi 
tions, methods for the treatment of CCR9-mediated diseases, 
and as controls in assays for the identification of CCR9 
antagonists. 
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ARYL SULFONAMIDES 

RELATED APPLICATIONS 

0001. This application is a continuation of U.S. Ser. No. 
10/846,241, filed May 13, 2004, which application is a con 
tinuation in part of U.S. Ser. No. 10/716,170, filed Nov. 17, 
2003, now U.S. Pat. No. 6,939,885, which application claims 
priority to U.S. provisional application Ser. No. 60/427,670. 
filed Nov. 18, 2002. The disclosures of these priority appli 
cations are incorporated by reference herein in their entirety. 

BACKGROUND OF THE INVENTION 

0002 The present invention provides compounds, phar 
maceutical compositions containing one or more of those 
compounds or their pharmaceutically acceptable salts, which 
are effective in inhibiting the binding or function of various 
chemokines, such TECK, to the CCR9 receptor. As antago 
nists or modulators for the CCR9 receptor, the compounds 
and compositions have utility in treating inflammatory and 
immune disorder conditions and diseases. 
0003 Chemokines are chemotactic cytokines that are 
released by a wide variety of cells and attract various types of 
immune system cells, such as macrophages, T cells, eosino 
phils, basophils and neutrophils, to sites of inflammation 
(reviewed in Schall, Cytokine, 3:165-183 (1991), Schall, et 
al., Curr. Opin. Immunol. 6:865873 (1994) and Murphy, Rev. 
Immun., 12:593-633 (1994)). In addition to stimulating 
chemotaxis, other changes can be selectively induced by 
chemokines in responsive cells, including changes in cell 
shape, transient rises in the concentration of intracellular free 
calcium ions (Ca"), granule exocytosis, integrin up-regu 
lation, formation of bioactive lipids (e.g., leukotrienes) and 
respiratory burst, associated with leukocyte activation. Thus, 
the chemokines are early triggers of the inflammatory 
response, causing inflammatory mediator release, chemot 
axis and extravasation to sites of infection or inflammation. 
0004 T lymphocyte (T cell) infiltration into the small 
intestine and colon has been linked to the pathogenesis of 
Coeliac diseases, food allergies, rheumatoid arthritis, human 
inflammatory bowel diseases (IBD) which include Crohn's 
disease and ulcerative colitis. Blocking trafficking of relevant 
T cell populations to the intestine can lead to an effective 
approach to treat human IBD. More recently, chemokine 
receptor 9 (CCR9) has been noted to be expressed on gut 
homing T cells in peripheral blood, elevated in patients with 
Small bowel inflammation Such as Crohn's disease and celiac 
disease. The only CCR9 ligand identified to date, TECK 
(thymus-expressed chemokine) is expressed in the Small 
intestine and the ligand receptor pair is now thought to play a 
pivotal role in the development of IBD. In particular, this pair 
mediates the migration of disease causing T cells to the intes 
tine. See for example, Zaballos, et al., J. Immunol., 162(10): 
5671-5675 (1999); Kunkel, et al., J. Exp. Med. 19205):761 
768 (2000); Papadakis, et al., J. Immunol., 165(9):5069-5076 
(2000); Papadakis, et al., Gastroenterology, 121(2):246-254 
(2001); Campbell, et al., J. Exp. Med., 195(1):135-141 
(2002); Wurbel, et al., Blood, 98(9):2626-2632 (2001); and 
Uehara, et al., J. Immunol, 168(6):2811-2819 (2002). 
0005. The identification of compounds that modulate the 
function of CCR9 represents an attractive new family of 
therapeutic agents for the treatment of inflammatory and 
other conditions and diseases associated with CCR9 activa 
tion, such as inflammatory bowel disease. 

BRIEF SUMMARY OF THE INVENTION 

0006. The present invention is directed to compounds and 
pharmaceutically acceptable salts thereof, compositions, and 
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methods useful in modulating CCR9 chemokine activity. The 
compounds and salts thereof, compositions, and methods 
described herein are useful in treating or preventing CCR9 
mediated conditions or diseases, including certain inflamma 
tory and immunoregulatory disorders and diseases. 
0007. In one embodiment, the inventive compounds are of 
the formula (I): 

NHSO 
N 2 N 

Y- -HX 
2 2 

L 
M 
Z 

where X, Y and Z are as defined below. Salts of these com 
pounds are also within the scope of the invention. 
0008. In another aspect, the present invention provides 
compositions useful in modulating CCR9 chemokine activ 
ity. In one embodiment, a composition according to the 
present invention comprises a compound according to the 
invention and a pharmaceutically acceptable carrier or excipi 
ent. 

0009. In yet another aspect, the present invention provides 
a method of modulating CCR9 function in a cell, comprising 
contacting the cell with a therapeutically effective amount of 
a compound or composition according to the invention. 
0010. In still another aspect, the present invention pro 
vides a method for modulating CCR9 function, comprising 
contacting a CCR9 protein with a therapeutically effective 
amount of a compound or composition according to the 
invention. 
0011. In still another aspect, the present invention pro 
vides a method for treating a CCR9-mediated condition or 
disease, comprising administering to a Subject a safe and 
effective amount of a compound or composition according to 
the invention. 
0012. In addition to the compounds provided herein, the 
present invention further provides pharmaceutical composi 
tions containing one or more of these compounds, as well as 
methods for the use of these compounds in therapeutic meth 
ods, primarily to treat diseases associated with CCR9 signal 
ing activity. 

BRIEF DESCRIPTION OF THE FIGURE 

0013 FIG. 1 is a graph showing in vivo efficacy for the 
CCR9 antagonist tested in the examples. Closed triangle: 
vehicle; Open circle: CCR9 antagonist of the formula: 

S 

o? YNH O 

C 
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DETAILED DESCRIPTION OF THE INVENTION 

General 

0014. The present invention is directed to compounds and 
salts thereof, compositions and methods useful in the modu 
lation of chemokine receptor function, particularly CCR9 
function. Modulation of chemokine receptor activity, as used 
herein in its various forms, is intended to encompass antago 
nism, agonism, partial antagonism, inverse agonism and/or 
partial agonism of the activity associated with a particular 
chemokine receptor, preferably the CCR9 receptor. Accord 
ingly, the compounds of the present invention are compounds 
which modulate at least one function or characteristic of 
mammalian CCR9, for example, a human CCR9 protein. The 
ability of a compound to modulate the function of CCR9, can 
be demonstrated in a binding assay (e.g., ligand binding or 
agonist binding), a migration assay, a signaling assay (e.g., 
activation of a mammalian G protein, induction of rapid and 
transient increase in the concentration of cytosolic free cal 
cium), and/or cellular response assay (e.g., stimulation of 
chemotaxis, exocytosis or inflammatory mediator release by 
leukocytes). 

ABBREVIATIONS AND DEFINITIONS 

0015. When describing the compounds, compositions, 
methods and processes of this invention, the following terms 
have the following meanings, unless otherwise indicated. 
0016 “Alkyl by itself or as part of another substituent 
refers to a hydrocarbon group which may be linear, cyclic, or 
branched or a combination thereof having the number of 
carbonatoms designated (i.e., C.s means one to eight carbon 
atoms). Examples of alkyl groups include methyl, ethyl, 
n-propyl, isopropyl. n-butyl, t-butyl, isobutyl, sec-butyl, 
cyclohexyl, cyclopentyl, (cyclohexyl)methyl, cyclopropylm 
ethyl, bicyclo2.2.1]heptane, bicyclo[2.2.2]octane, etc. Alkyl 
groups can be substituted or unsubstituted, unless otherwise 
indicated. Examples of substituted alkyl include haloalkyl, 
thioalkyl, aminoalkyl, and the like. 
0017 “Alkenyl refers to an unsaturated hydrocarbon 
group which may be linear, cyclic or branched or a combina 
tion thereof. Alkenyl groups with 2-8 carbon atoms are pre 
ferred. The alkenyl group may contain 1, 2 or 3 carbon-carbon 
double bonds. Examples of alkenyl groups include ethenyl, 
n-propenyl, isopropenyl. n-but-2-enyl, n-hex-3-enyl, cyclo 
hexenyl, cyclopentenyl and the like. Alkenyl groups can be 
substituted or unsubstituted, unless otherwise indicated. 
0018 “Alkynyl refers to an unsaturated hydrocarbon 
group which may be linear, cyclic or branched or a combina 
tion thereof. Alkynyl groups with 2-8 carbon atoms are pre 
ferred. The alkynyl group may contain 1, 2 or 3 carbon-carbon 
triple bonds. Examples of alkynyl groups include ethynyl, 
n-propynyl. n-but-2-ynyl, n-hex-3-ynyl and the like. Alkynyl 
groups can be substituted or unsubstituted, unless otherwise 
indicated. 
0019 'Aryl refers to a polyunsaturated, aromatic hydro 
carbon group having a single ring (bicyclic) or multiple rings 
(preferably bicyclic) which can be fused together or linked 
covalently. Aryl groups with 6-10 carbonatoms are preferred. 
Examples of aryl groups include phenyl and naphthalene-1- 
yl, naphthalene-2-yl, biphenyl and the like. Aryl groups can 
be substituted or unsubstituted, unless otherwise indicated. 
0020 “Halo' or “halogen', by itself or as part of a sub 
stituent refers to a chlorine, bromine, iodine, or fluorine atom. 
Additionally, “haloalkyl, as a substituted alkyl group, refers 
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to a monohaloalkyl or polyhaloalkyl group, most typically 
substituted with from 1-3 halogen atoms. Examples include 
1-chloroethyl, 3-bromopropyl, trifluoromethyl and the like. 
0021 “Heterocyclyl refers to a saturated or unsaturated 
non-aromatic group containing at least one heteroatom (typi 
cally 1 to 5 heteroatoms) selected from nitrogen, oxygen or 
Sulfur. Preferably, these groups contain 0-5 nitrogen atoms, 
0-2 sulfur atoms and 0-2 oxygen atoms. More preferably, 
these groups contain 0-3 nitrogenatoms, 0-1 Sulfur atoms and 
0-1 oxygen atoms. Examples of heterocycle groups include 
pyrrolidine, piperidine, imidazolidine, pyrazolidine, butyro 
lactam, Valerolactam, imidazolidinone, hydantoin, diox 
olane, phthalimide, piperidine, 1,4-dioxane, morpholine, 
thiomorpholine, thiomorpholine-S-oxide, thiomorpholine-S, 
S-dioxide, piperazine, pyran, pyridone, 3-pyrroline, thiopy 
ran, pyrone, tetrahydrofuran, tetrahydrothiophene, quinucli 
dine and the like. Preferred heterocyclic groups are 
monocyclic, though they may be fused or linked covalently to 
an aryl or heteroaryl ring system. 
0022 Exemplary heterocyclic groups may be represented 
by formula (A) below: 

(A) 

0023 where formula (A) is attached via a free valence on 
either CR20R2, CR22R2, M or M?: 
0024 M' represents O, NR', S(O), 
0025 M represents CRR, O, S(O)NR': 
0026 I is 0, 1 or 2: 
(0027 j is 1, 2 or 3: 
0028 k is 1, 2 or 3, with the proviso that j+k is 3, 4, or 5: 
and 
0029) R, R', R°, R, R, R, and Rare indepen 
dently selected from the group consisting of hydrogen, halo 
gen, unsubstituted or Substituted Cls alkyl, unsubstituted or 
Substituted Cls alkenyl, unsubstituted or Substituted Cas 
alkynyl, COR27, COR27, C(O)NR27R2, 
NR7COR2, S(O).R., S(O)NR'R'', NS(O) 

R28R29 NR28R29 OR28, VCOR28 VICOR28, 
VC(O)NR'R'', V. NRCOR, VS(O).R8 

VS(O)NR2R29, VNS(O).R2R39, VNR2R29, 
- V'OR, where V' is a member selected from the group 
consisting of C alkylene, C2-alkenylene and C2a alky 
nylene, and R. RandR are independently selected from 
the group consisting of hydrogen or Cs alkyl, and where the 
aliphatic portions of each of the R. R. R. R. R. R. 
R. R7, Rand R substituents are optionally substituted 
with from one to three members selected from the group 
consisting of halogen, OH, -OR', —OC(O)NHR'. 
OC(O)NR'R', SH, SR, S(O)R, S(O),R, 
S(O)NH-S(O)NHR', S(O)NR'R'', NHS(O) 
R, NRS(O).R, C(O)NH, C(O)NHR'. 
C(O)NR'R'', C(O)R39, NHC(O)R, NRC(O) 

R', NHC(O)NH, NRC(O)NH, NRC(O) 
NHR, NHC(O)NHR, NRC(O)NR'R'', NHC 
(O)NR'OR, COH, COR, NHCOR, 
NRCOR', CN, NO, NH, NHR, 
NR'R'', NRS(O)NH, and NRS(O)NHR', 

where R' and R are independently an unsubstituted C. 
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alkyl. Additionally, any two of R. R. R. R. R. R. 
R’ may be combined to form a bridged or spirocyclic ring 
system. 
0030 Preferably, the number of R+R'+R’+R groups 
that are other than hydrogen is 0, 1 or 2. More preferably, R. 
R. R. R. R. R., and Rare independently selected 
from the group consisting of hydrogen, halogen, unsubsti 
tuted or substituted Cls alkyl, -C(O)R’, COR, 
C(O)NR'R'', NRC(O)R2, S(O).R2, S(O) 
NRR, NS(O).RR, NRR, OR2, where 
Rand Rare independently selected from the group con 
sisting of hydrogen, unsubstituted Cls alkyl and where the 
aliphatic portions of each of the R. R. R. R. R. R. 
and R substituents are optionally substituted with from one 
to three members selected from the group consisting of halo 
gen, OH, OR, OC(O)NHR, OC(O)NR'R'', 
- SH, SR, S(O)R', S(O).R. S(O)NH, 
S(O)NHR'. S(O)NR'R'', NHS(O),R, 
NRS(O).R, C(O)NH, C(O)NHR), C(O) 

NR'R'', C(O)R, NHC(O)R, NRC(O)R', 
NHC(O)NH, NRC(O)NH, NRC(O)NHR', 
NHC(O)NHR, NRC(O)NR'R'', NHC(O) 

NRR, COH, COR, NHCOR, 
NRCOR', CN, NO, NH, NHR, 
NR'R'', NRS(O)NH, and NRS(O)NHR', 

where R' and R are independently an unsubstituted C. 
alkyl. 
0031) More preferably, R. R. R. R. R. R., and 
Rare independently hydrogen or Calkyl. In another pre 
ferred embodiment, at least three of R. R. R. R. R. 
R’, and Rare hydrogen. 
0032) “Heteroaryl” refers to an aromatic group containing 
at least one heteroatom. Examples include pyridyl, pyridazi 
nyl, pyrazinyl, pyrimidinyl, triazinyl, quinolinyl, quinoxali 
nyl, quinazolinyl, cinnolinyl, phthalazinyl, benzotriazinyl, 
purinyl, benzimidazolyl, benzopyrazolyl, benzotriazolyl, 
benzisoxazolyl, isobenzofuryl, isoindolyl, indolizinyl, ben 
Zotriazinyl, thienopyridinyl, thienopyrimidinyl, pyrazolopy 
rimidinyl, imidazopyridines, benzothiazolyl, benzofuranyl. 
benzothienyl, indolyl, quinolyl, isoquinolyl, isothiazolyl, 
pyrazolyl, indazolyl, pteridinyl, imidazolyl, triazolyl, tetra 
Zolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl pyrro 
lyl, thiazolyl, furyl or thienyl. Preferred heteroaryl groups are 
those having at least one aryl ring nitrogen atom, Such as 
quinolinyl, quinoxalinyl, purinyl, benzimidazolyl, benzopy 
razolyl, benzotriazolyl, benzothiazolyl, indolyl, quinolyl, 
isoquinolyl and the like. Preferred 6-ring heteroaryl systems 
include pyridyl, pyridazinyl, pyrazinyl, pyrimidinyl, triazinyl 
and the like. Preferred 5-ring heteroaryl systems include 
isothiazolyl pyrazolyl, imidazolyl, thienyl, furyl, triazolyl, 
tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, 
pyrrolyl, thiazolyl and the like. 
0033 Heterocyclyl and heteroaryl can be attached at any 
available ring carbon or heteroatom. Each heterocyclyl and 
heteroaryl may have one or more rings. When multiple rings 
are present, they can be fused together or linked covalently. 
Each heterocyclyl and heteroaryl must contain at least one 
heteroatom (typically 1 to 5 heteroatoms) selected from nitro 
gen, oxygen or Sulfur. Preferably, these groups contain 0-5 
nitrogenatoms, 0-2 Sulfur atoms and 0-2 oxygenatoms. More 
preferably, these groups contain 0-3 nitrogen atoms, 0-1 Sul 
fur atoms and 0-1 oxygenatoms. Heterocyclyl and heteroaryl 
groups can be substituted or unsubstituted, unless otherwise 
indicated. For Substituted groups, the Substitution may be on 
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a carbon or heteroatom. For example, when the substitution is 
=O, the resulting group may have either a carbonyl (—C 
(O)—) or a N-oxide ( N' O) or —S(O)—or —S(O) 
0034 Suitable substituents for substituted alkyl, substi 
tuted alkenyl, and Substituted alkynyl include halogen, —CN. 
- COR', C(O)R', C(O)NR'R", oxo (=O or - O), 
OR, OC(O)R', OC(O)NR'R' NO, NRC(O)R", 
NR"C(O)NR'R", NR'R", NRCOR", NR'S(O) 

R", SR', S(O)R', S(O).R', S(O)NR'R", 
—SiR'R"R", —N, substituted or unsubstituted Co aryl, 
substituted or unsubstituted 5- to 10-membered heteroaryl, 
and substituted or unsubstituted 3- to 10-membered hetero 
cyclyl, in a number ranging from Zero to (2 m'+1), where m' 
is the total number of carbon atoms in Such radical. 

0035) Suitable substituents for substituted aryl, substi 
tuted heteroaryl and substituted heterocyclyl include halo 
gen, CN, COR', C(O)R', C(O)NR'R", oxo (=O or 
O), OR', OC(O)R', OC(O)NR'R'', NO, 
NRC(O)R", NRC(O)NR"R", NR'R", NRCOR", 
NR'S(O).R", SR', S(O)R', S(O).R', S(O) 

NR'R", NR C(NHR")—NR", SiR'R"R", N, sub 
stituted or unsubstituted Cls alkyl group, Substituted or 
unsubstituted Co aryl group, substituted or unsubstituted 5 
to 10-membered heteroaryl, and substituted or unsubstituted 
3- to 10-membered heterocyclyl, in a number ranging from 
Zero to the total number of open Valences on the aromatic ring 
system. 
0036) As used above, R', R" and R" each independently 
refer to a variety of groups including hydrogen, Substituted or 
unsubstituted Cls alkyl, Substituted or unsubstituted Cas 
alkenyl, Substituted or unsubstituted Cls alkynyl, Substituted 
or unsubstituted aryl, substituted or unsubstituted heteroaryl, 
substituted or unsubstituted heterocyclyl, substituted or 
unsubstituted arylalkyl, substituted or unsubstituted aryloxy 
alkyl. When RandR" are attached to the same nitrogenatom, 
they can be combined with the nitrogenatom to form a 3-, 4-, 
5-, 6-, or 7-membered ring (for example, NR'R' includes 
1-pyrrolidinyl and 4-morpholinyl). 
0037. Two of the substituents on adjacent atoms of an aryl 
or heteroaryl ring may optionally be replaced with a substitu 
ent of the formula -T-C(O) (CH), U , where T and U 
are independently —NR"-, -O-, -CH2—, or a single 
bond, and q is an integer of from 0 to 2. Alternatively, two of 
the Substituents on adjacent atoms of the aryl or heteroaryl 
ring may optionally be replaced with a Substituent of the 
formula-A-(CH), B , where A and B are independently 
CH —O— —NR"-, —S —S(O)— —S(O) , 

—S(O)NR"— or a single bond, and r is an integer of from 
1 to 3. One of the single bonds of the new ring so formed may 
optionally be replaced with a double bond. Alternatively, two 
of the substituents on adjacent atoms of the aryl or heteroaryl 
ring may optionally be replaced with a Substituent of the 
formula—(CH), X-(CH) , where sandt are indepen 
dently integers of from 0 to 3, and X is —O— —NR"- 
S——S(O)— —S(O)—, or—S(O)NR'-. The substitu 

ent R" in NR"- and -S(O)NR"-is selected from 
hydrogen or unsubstituted C. alkyl. 
0038. “Heteroatom' is meant to include oxygen (O), nitro 
gen (N), sulfur (S) and silicon (Si). 
0039. “Pharmaceutically acceptable' carrier, diluent, or 
excipient is a carrier, diluent, or excipient compatible with the 
other ingredients of the formulation and not deleterious to the 
recipient thereof. 
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0040) “Pharmaceutically-acceptable salt” refers to a salt 
which is acceptable for administration to a patient, such as a 
mammal (e.g., salts having acceptable mammalian safety for 
a given dosage regime). Such salts can be derived from phar 
maceutically-acceptable inorganic or organic bases and from 
pharmaceutically-acceptable inorganic or organic acids, 
depending on the particular substituents found on the com 
pounds described herein. When compounds of the present 
invention contain relatively acidic functionalities, base addi 
tion salts can be obtained by contacting the neutral form of 
Such compounds with a sufficient amount of the desired base, 
either neat or in a suitable inert solvent. Salts derived from 
pharmaceutically-acceptable inorganic bases include alumi 
num, ammonium, calcium, copper, ferric, ferrous, lithium, 
magnesium, manganic, manganous, potassium, Sodium, Zinc 
and the like. Salts derived from pharmaceutically-acceptable 
organic bases include salts of primary, secondary, tertiary and 
quaternary amines, including Substituted amines, cyclic 
amines, naturally-occurring amines and the like, such as argi 
nine, betaine, caffeine, choline, N,N'-dibenzylethylenedi 
amine, diethylamine, 2-diethylaminoethanol, 2-dimethy 
laminoethanol, ethanolamine, ethylenediamine, 
N-ethylmorpholine, N-ethylpiperidine, glucamine, glu 
cosamine, histidine, hydrabamine, isopropylamine, lysine, 
methylglucamine, morpholine, piperazine, piperidine, 
polyamine resins, procaine, purines, theobromine, triethy 
lamine, trimethylamine, tripropylamine, tromethamine and 
the like. When compounds of the present invention contain 
relatively basic functionalities, acid addition salts can be 
obtained by contacting the neutral form of Such compounds 
with a sufficient amount of the desired acid, either neat or in 
a suitable inert solvent. Salts derived from pharmaceutically 
acceptable acids include acetic, ascorbic, benzenesulfonic, 
benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric, 
gluconic, glucoronic, glutamic, hippuric, hydrobromic, 
hydrochloric, isethionic, lactic, lactobionic, maleic, malic, 
mandelic, methanesulfonic, mucic, naphthalenesulfonic, 
nicotinic, nitric, pamoic, pantothenic, phosphoric, succinic, 
Sulfuric, tartaric, p-toluenesulfonic and the like. 
0041. Also included are salts of amino acids Such as argin 
ate and the like, and salts of organic acids like glucuronic or 
galactunoric acids and the like (see, for example, Berge, S. 
M., etal, "Pharmaceutical Salts'. J. Pharmaceutical Science, 
1977, 66:1-19). Certain specific compounds of the present 
invention contain both basic and acidic functionalities that 
allow the compounds to be converted into either base or acid 
addition salts. 
0042. The neutral forms of the compounds may be regen 
erated by contacting the salt with a base or acid and isolating 
the parent compound in the conventional manner. The parent 
form of the compound differs from the various salt forms in 
certain physical properties, such as solubility in polar Sol 
vents, but otherwise the salts are equivalent to the parent form 
of the compound for the purposes of the present invention. 
0043 “Salt thereof refers to a compound formed when 
the hydrogen of an acid is replaced by a cation, such as a metal 
cation or an organic cation and the like. Preferably, the salt is 
a pharmaceutically-acceptable salt, although this is not 
required for salts of intermediate compounds which are not 
intended for administration to a patient. 
0044. In addition to salt forms, the present invention pro 
vides compounds which are in a prodrug form. Prodrugs of 
the compounds described herein are those compounds that 
readily undergo chemical changes under physiological con 
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ditions to provide the compounds of the present invention. 
Additionally, prodrugs can be converted to the compounds of 
the present invention by chemical or biochemical methods in 
an ex vivo environment. For example, prodrugs can be slowly 
converted to the compounds of the present invention when 
placed in a transdermal patch reservoir with a suitable 
enzyme or chemical reagent. 
0045 “Therapeutically effective amount” refers to an 
amount sufficient to effect treatment when administered to a 
patient in need of treatment. 
0046 “Treating or “treatment as used herein refers to 
the treating or treatment of a disease or medical condition 
(such as a bacterial infection) in a patient, such as a mammal 
(particularly a human or a companion animal) which 
includes: ameliorating the disease or medical condition, i.e., 
eliminating or causing regression of the disease or medical 
condition in a patient; Suppressing the disease or medical 
condition, i.e., slowing or arresting the development of the 
disease or medical condition in a patient; or alleviating the 
symptoms of the disease or medical condition in a patient. 
0047 Certain compounds of the present invention can 
exist in unsolvated forms as well as Solvated forms, including 
hydrated forms. In general, both Solvated forms and unsol 
vated forms are intended to be encompassed within the scope 
of the present invention. Certain compounds of the present 
invention may exist in multiple crystalline or amorphous 
forms (i.e., as polymorphs). In general, all physical forms are 
equivalent for the uses contemplated by the present invention 
and are intended to be within the scope of the present inven 
tion. 

0048 Certain compounds of the present invention possess 
asymmetric carbon atoms (optical centers) or double bonds; 
the racemates, diastereomers, geometric isomers and indi 
vidual isomers (e.g., separate enantiomers) are all intended to 
be encompassed within the scope of the present invention. 
The compounds of the present invention may also contain 
unnatural proportions of atomic isotopes at one or more of the 
atoms that constitute such compounds. For example, the com 
pounds may be radiolabeled with radioactive isotopes. Such 
as for example tritium (3H), iodine-125 (I) or carbon-14 
(''C). All isotopic variations of the compounds of the present 
invention, whether radioactive or not, are intended to be 
encompassed within the scope of the present invention. 
Compounds that Modulate CCR9 Activity 
0049. The present invention provides compounds that 
modulate CCR9 activity. Specifically, the invention provides 
compounds having anti-inflammatory or immunoregulatory 
activity. The compounds of the invention are thought to inter 
fere with inappropriate T-cell trafficking by specifically 
modulating or inhibiting a chemokine receptor function. 
Chemokine receptors are integral membrane proteins which 
interact with an extracellular ligand. Such as a chemokine, and 
mediate a cellular response to the ligand, e.g., chemotaxis, 
increased intracellular calcium ion concentration, etc. There 
fore, modulation of a chemokine receptor function, e.g., inter 
ference with a chemokine receptor ligand interaction, will 
modulate a chemokine receptor mediated response, and treat 
or prevent a chemokine receptor mediated condition or dis 
ease. Modulation of a chemokine receptor function includes 
both inducement and inhibition of the function. The type of 
modulation accomplished will depend on the characteristics 
of the compound, i.e., antagonist or full, partial or inverse 
agonist. 
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0050. Without intending to be bound by any particular 
theory, it is believed that the compounds provided herein 
interfere with the interaction between a chemokine receptor 
and one or more cognate ligands. In particular, it is believed 
that the compounds interfere with the interaction between 
CCR9 and a CCR9 ligand, such as TECK. Compounds con 
templated by the invention include, but are not limited to, the 
exemplary compounds provided herein and salts thereof. 
0051. For example, compounds of this invention act as 
potent CCR9 antagonists, and this antagonistic activity has 
been further confirmed in animal testing for inflammation, 
one of the hallmark disease states for CCR9. Accordingly, the 
compounds provided herein are useful in pharmaceutical 
compositions, methods for the treatment of CCR9-mediated 
diseases, and as controls in assays for the identification of 
competitive CCR9 antagonists. 

CCR9 Antagonists as Treatments of Cancer 

0052. In additional to inflammatory diseases, cancers that 
are caused by uncontrolled proliferation of T cells may be 
treated with a CCR9 antagonist. Certain types of cancer are 
caused by T cells expressing chemokine receptor CCR9. For 
example, thymoma and thymic carcinoma are diseases in 
which cancer cells are found in the tissues of the thymus, an 
organ where lymphocyte development occurs. T cells in the 
thymus, called thymocytes, are known to express functional 
CCR9; its ligand is highly expressed in the thymus. Another 
example is the acute lymphocytic leukemia (ALL), also 
called acute lymphoblastic leukemia and acute, is a common 
leukemia, which can occur in children as well as adults. 
Recent studies have shown that T cells in patients with ALL 
selectively express high level of CCR9 (Quipping Z. et al., 
Cancer Res. 2003, 1; 63(19):6469-77). 
0053 Chemokine receptors have been implicated in can 

cer. Although the exact mechanisms of chemokine receptors 
involvements have yet to be full understood, such receptors 
are known to promote the growth of cancer cells (prolifera 
tion), facilitate the spread of cancer cells (metastasis) or help 
them resist program cell death (apoptosis). For example, 
CCR9 in a cancer T cell line MOLT-4 provides the cells with 
a Survival signal, allowing them to resistapoptosis (YounBS, 
et al., Apoptosis. 2002 June; 7(3):271-6). In the cases of 
thymoma, thymic carcinoma and acute lymphocytic leuke 
mia, it is likely that CCR9 plays a key in the survival and 
proliferation these cells. Thus, blocking the signaling of 
CCR9 should help prevent their expansion and metastasis. 

Compounds of the Invention 

0054 The compounds provided herein have the general 
formula (I): 

(I) 
N NHSO N 

Y-H --X. 
21 21 

L 
M 
Z 
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X Substituents 

0055 X represents from 1 to 5 substituents independently 
selected from the group consisting of halogen, Substituted or 
unsubstituted Cls alkyl, substituted or unsubstituted Cls 
alkenyl, Substituted or unsubstituted Cls alkynyl. —CN. 
- NO,-C(O)R',-COR', C(O)NR'R, OR, OC 
(O)R', OC(O)NR'R, NO, NRC(O)R', NRC 
(O)NR'R, NR'R, NRCOR', NRS(O).R', 
—SR', -S(O)R', -S(O).R', S(O)NR'R', substituted 
or unsubstituted Co aryl, Substituted or unsubstituted 5- to 
10-membered heteroaryl, and substituted or unsubstituted 3 
to 10-membered heterocyclyl: 

0056 suitable substituted Cls alkyl, substituted Cls 
alkenyl, or substituted Cls alkynyl may have from 1-5 
Substituents independently selected from the group con 
sisting of halogen, —OH, -CN, NO =O, —OC 
(O)R, OR, C(O)R', C(O)NR'R'', OC(O) 
NR'R, NRC(O)R', NRC(O)NRR, COR', 
NRR, NRCOR', SR', S(O)R', S(O) 

R", -S(O)NR'R''. - NR'S(O).R., unsubstituted or 
substituted aryl, unsubstituted or substituted heteroaryl, 
and unsubstituted or substituted heterocyclyl: 

0057 suitable substituted Co aryl, substituted 5- to 
10-membered heteroaryl, or substituted 3- to 10-mem 
bered heterocyclyl, may have from 1-4 substituents 
independently selected from the group consisting of 
halogen, unsubstituted Cls alkyl, unsubstituted Cs 
haloalkyl, unsubstituted 4- to 7-membered heterocycle, 
- CN, NO. —OR', —O, OC(O)R', -COR', 

C(O)R', C(O)NR'R, OC(O)NR'R'', NRC 
(O)R', NRC(O)NR'R', NR'R'', NR°COR', 
—SR', -S(O)R', S(O).R', S(O)NR'R', and 

NR'S(O).R', with the proviso that if X represents a 
heterocycle, suitable substituents preferably do not 
include another heterocycle: 

0.058 R', R and R are each independently selected 
from the group consisting of hydrogen, Cs alkyl, C2-s 
alkenyl, C2-s alkynyl, aryl-C alkyl, aryloxy-Cla 
alkyl, Co aryl, 5- to 10-membered heteroaryl, and 3- to 
10-membered heterocycle, or where R' and R, or R 
and R, or R' and R, may together with the atom(s) to 
which they are attached, forman substituted or unsub 
stituted 5-, 6-, or 7-membered ring: 

0059 and where the aliphatic and aromatic portions of 
R", R and R are optionally further substituted with 
from 1 to 3 substituents selected from the group consist 
ing of halogen, OH, -OR", OC(O)NHR", OC 
(O)NR'R'', SH, SR", S(O)R", S(O).R", 
S(O)NH = S(O)NHR", S(O)NR'R'', NHS 

(O).R", NR"S(O).R", C(O)NH, C(O)NHR", 
C(O)N(R"), C(O)R", NHC(O)R", NR"C 

(O)R", NHC(O)NH, NR"C(O)NH, NR"C(O) 
NHR', NHC(O)NHR", NRC(O)NR'R'', NHC 
(O)N(R"), COH, COR", NHCOR", 
NR"COR", CN, NO, NH, NHR", 
NR"R", NR"S(O)NH, and NR"S(O)NHR', 

where R", R', and Rare each independently unsubsti 
tuted C. alkyl. 

Y substituents 

0060 Y represents from 1 to 4 substituents, each indepen 
dently selected from the group consisting of halogen, —CN. 
NO, OR, C(O)R, COR', SR, S(O)R, 

—S(O).R', and unsubstituted or substituted C, alkyl: 
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0061 suitable substituted Calkyl may have from 1 to 
3 substituents independently selected from the group 
consisting of halogen, —OR, CN, NO. =O, 
OC(O)R, COR, C(O)R, CONRR, OC 

(O)NR'R, NRC(O)R, NRC(O)NR'R'', 
NRR, NRCOR, SR, SOR, SOR, 

- SONRR, and NRSOR: 
0062) R, R and R are each independently selected 
from the group consisting of hydrogen, Cs alkyl, Cs 
alkenyl, Cs alkynyl, Co aryl, and 5- to 10-membered 
heteroaryl; or where R and R, or RandR or Rand 
R", together with the atom to which they are attached, 
form a substituted or unsubstituted 5-, 6- or 7-membered 
r1ng, 

0063 and where the aliphatic and aromatic portions of 
R. R. and Rare optionally further substituted with 
from 1 to 3 substituents selected from the group consist 
ing of halogen, OH, -OR", OC(O)NHR", OC 
(O)NR'R', SH, SR", S(O)R", S(O).R.", 
S(O)NH = S(O)NHR", S(O)NR'R'', NHS 

(O).R", NR"S(O).R", C(O)NH, C(O)NHR", 
C(O)N(R"), C(O)R", NHC(O)R", NR"C 

(O)R’, NHC(O)NH, NR"C(O)NH, NR"C(O) 
NHR", NHC(O)NHR", NRC(O)NR'R'', NHC 
(O)N(R"), COH, -COR", NHCOR", 
NR"COR', CN, NO, NH, NHR'. 
NR"R", NR"S(O)NH, and NR"S(O)NHR', 

where R", R", and Rare each independently unsubsti 
tuted C. alkyl. 

Linkers 

0064 L is 

Z Substituents 

0065 Z represents either unsubstituted or substituted 
monocyclic or bicyclic 5- to 10-membered heteroaryl; unsub 
stituted or substituted monocyclic or bicyclic 3- to 10-mem 
bered heterocyclyl; or NR7R. 
0066. When Zis NR7R, R7 and Rare eachindependently 
selected from the group consisting of hydrogen, Cs alkyl, 
C2-s alkenyl, C2-s alkynyl. Co-o aryl, C-8 alkylaryl, Cls 
alkylheteroaryl, 5- to 10-membered heteroaryl and 3- to 
10-membered heterocycle, or R and R, may together with 
the atom(s) to which they are attached, forman substituted or 
unsubstituted 5-, 6-, or 7-membered ring; and 

I0067 where the aliphatic and aromatic portions of R' 
and R can be substituted with 1 to 3 substituents 
Selected from the group consisting of halogen, —OH, 
OR", OC(O)NHR", OC(O)NR'R', SH, 

- SR" S(O)R", S(O).R", S(O)NH, -S(O) 
NHR", S(O)NR'R'', NHS(O).R", NR"S(O) 
R", C(O)NH, C(O)NHR", C(O)N(R"), 
C(O)R", NHC(O)R", NR"C(O)R", NHC(O) 

NH, NR"C(O)NH, NR"C(O)NHR', NHC(O) 
NHR", NRC(O)NR'R'', NHC(O)N(R"), 
COH, -COR", NHCOR", NR"COR", 
CN, NO, NH, NHR', NR"R", NR"S 

(O)NH, and NR"S(O)NHR', where R", R", and R. 
are each independently unsubstituted C. alkyl. 

0068. When Z is a substituted heteroaryl or substituted 
heterocyclyl, it may have from 1 to 5 substituents indepen 
dently selected from the group consisting of halogen, unsub 
stituted or substituted Cls alkyl, unsubstituted or substituted 
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Cs alkenyl, unsubstituted or Substituted Cls alkynyl, =O. 
CN, NO, OR7, OC(O)R7, COR7, C(O)R7, 
CONR7R, OC(O)NR'R'', NRC(O)R, NRC(O) 

NRR, NR7R, NR7COR, SR 7, S(O)R7, S(O) 
R7, -SO2NRR, NRSOR, unsubstituted or substi 
tuted Co aryl, unsubstituted or substituted 5- to 
10-membered heteroaryl and unsubstituted or substituted 3 
to 10-membered heterocyclyl: 

0069 suitable substituted Cls alkyl, Cs alkenyl and 
Cs alkynyl Substituents on Z may have from 1 to 5 
Substituents independently selected from the group con 
sisting of halogen, OR, CN, NO =O, —CN, 
- NO. —OC(O)R’, COR", C(O)R’, 
CONR7R, OC(O)NR7R, NR7C(O)R, 
NR7C(O)NR'R'', NR7R, NR7COR, SR7, 

- S(O)R’, S(O),R7, -SONR7R, NR'SOR, 
unsubstituted or substituted phenyl, unsubstituted or 
substituted 5- or 6-membered heteroaryl, or unsubsti 
tuted or substituted 4- to 7-membered heterocyclyl: 

0070 suitable substituted aryl, heteroaryland heterocy 
clyl substituents on Z may have from 1 to 5 substituents 
independently selected from the group consisting of 
halogen, —OR, CN, NO =O, OC(O)R’, 
OC(O)R7, COR7, C(O)R’, CONR7R, OC 

(O)NR'R'', NR7C(O)R, NR7C(O)NR'R'', 
NR7R, NR7COR, SR7, SOR7, SOR7, 

—SONRR, NRSORunsubstituted 4- to 
7-membered heterocyclyl, unsubstituted Cls alkyl and 
unsubstituted C-shaloalkyl; 

(0071 R, R and R are each independently selected 
from the group consisting of hydrogen, Cs alkyl, C2-s 
alkenyl, Cs alkynyl, Co aryl, 5 to 10 membered het 
eroaryl and 3- to 10-membered heterocycle, or R and 
R, or Rand R, or R7 and R, may together with the 
atom(s) to which they are attached, form a substituted or 
unsubstituted 5-, 6-, or 7-membered ring, and; 

0072 where the aliphatic and aromatic portions of R". 
Rand Rare optionally further substituted with 1 to 3 
Substituents selected from the group consisting of halo 
gen, OH, OR", OC(O)NHR", OC(O)NR'R'', 
- SH, SR", S(O)R", S(O).R", S(O)NH, 
S(O)NHR", S(O)NR'R'', NHS(O).R", 
NR"S(O).R", C(O)NH, C(O)NHR", C(O)N 

(R"), C(O)R", NHC(O)R", NR"C(O)R’, 
NHC(O)NH, NR"C(O)NH, NR"C(O)NHR', 
NHC(O)NHR", NRC(O)NR'R'', NHC(O)N 

(R"). —COH, COR", NHCOR", 
NR"COR", CN, NO, NH, NHR", 
NR"R", NR"S(O)NH, and NR"S(O)NHR', 

where R", R', and Rare each independently unsubsti 
tuted C. alkyl; 

0.073 with the proviso that excluded from the scope of 
formulae (III) are the following compounds: 

0074 N-4-Chloro-2-(pyridine-2-carbonyl)-phenyl-4- 
methyl-benzenesulfonamide 

0075 N-4-Chloro-2-(2-trifluoromethyl-pyridine-4-car 
bonyl)-phenyl]-4-isopropoxy-benzenesulfonamide 

0076 4-Chloro-N-(4-chloro-2-(pyridine-2-carbonyl)- 
phenyl-benzenesulfonamide 

0077 N-4-Chloro-2-(pyridine-4-carbonyl)-phenyl-4- 
isopropoxy-benzenesulfonamide 

0078 N-4-Chloro-2-(pyridine-3-carbonyl)-phenyl-4- 
methoxy-benzenesulfonamide 
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0079 4-Isopropoxy-N-(2-(pyridine-4-carbonyl)-4-trif 
luoromethyl-phenyl-benzenesulfonamide 

0080 4-Chloro-N-(4-chloro-2-(pyridine-3-carbonyl)- 
phenyl-benzenesulfonamide 

0081 4-Ethoxy-N-(2-(pyridine-4-carbonyl)-4-trifluo 
romethyl-phenyl-benzenesulfonamide 

0082 N-4-Chloro-2-(1-oxy-pyridine-4-carbonyl)-phe 
nyl-4-isopropoxy-benzenesulfonamide 

0083 N-4-Chloro-2-(2-trifluoromethyl-pyrimidine-5- 
carbonyl)-phenyl]-4-isopropoxy-benzenesulfonamide 

0084 N-4-Chloro-2-(pyridazine-4-carbonyl)-phenyl-4- 
isopropoxy-benzenesulfonamide 

0085 N-4-Chloro-2-(pyridine-2-carbonyl)-phenyl-4- 
methoxy-benzenesulfonamide 

I0086 N-4-Chloro-2-(6-trifluoromethyl-pyridazine-4- 
carbonyl)-phenyl]-4-isopropoxy-benzenesulfonamide 

0087 N-4-Chloro-2-(pyridine-3-carbonyl)-phenyl-4- 
methyl-benzenesulfonamide 

0088 N-4-Chloro-2-(pyrimidine-5-carbonyl)-phenyl 
4-isopropoxy-benzenesulfonamide 

0089 N-4-Chloro-2-(pyridine-4-carbonyl)-phenyl-4- 
ethoxy-benzenesulfonamide 

0090 N-4-Chloro-2-(pyridine-4-carbonyl)-phenyl-4- 
ethyl-benzenesulfonamide 

0091 N-4-Chloro-2-(pyridine-4-carbonyl)-phenyl-4- 
isopropyl-benzenesulfonamide 

0092 N-4-Chloro-2-(pyridine-4-carbonyl)-phenyl-4- 
isobutyl-benzenesulfonamide 

Known Compounds 
0093 Compounds of the formula (I) where X is methyl 
when Z is 2-thiophene, 2-(3-hydroxy-1H-indole) or 3-(1- 
methylpyridinium) are known, but not as CCR9 antagonists. 
0094. In another embodiment, the present invention pro 
vides compounds of the formula (II) and pharmaceutically 
acceptable salts and N-oxides thereof: 

(II) 
XI 

s 2 o? YNH 
Y3 L 

NZ 

Y2 Y4 

Yl 

where L and Z are defined as in formula (I); 
0.095 X, X, X, X, X are each independently selected 
from the group consisting of hydrogen, halogen, —CN. 
-NO. —OR', —C(O)R', -COR', O(CO)R', OC 
(O)NR'R', SR', SOR', SOR', NR'R'', NRC 
(O)R’, NRC(O).R, NR(CO)NR'R'', unsubstituted or 
Substituted Cls alkyl, unsubstituted or substituted Cls alk 
enyl, unsubstituted or Substituted Cls alkynyl, unsubstituted 
or substituted Co aryl, unsubstituted or substituted 5- or 
6-membered heteroaryl, and unsubstituted or substituted 4- to 
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7-membered heterocyclyl, with the proviso that one of X", 
X, X, X, X is other than hydrogen. 
0096. When X', X, X, X, or X is substituted Calkyl, 
Substituted Cls alkenyl and Substituted Cls alkynyl, it may 
have from 1 to 3 substituents independently selected from the 
group consisting of halogen, CN, O, OC(O)R', 
OR, C(O)R, CONR'R'', NRC(O)R, CO.R., 
NR'R', SR', S(O)R', S(O).R', NRSOR, 

unsubstituted or substituted aryl, unsubstituted or substituted 
heterocyclyl, and unsubstituted or substituted heteroaryl. Pre 
ferred substituted Cls alkyl have from 1 to 3 substituents 
independently selected from the group consisting of halogen, 
CN, —O, OR, C(O)R', CONR'R, NRC(O) 

R", COR', NR'R'', SOR', unsubstituted or substi 
tuted 5- or 6-membered heteroaryl and 5- or 6-membered 
unsubstituted or substituted heterocyclyl. 
0097. When X', X, X, X', or X is substituted Caryl, 
substituted 5- or 6-membered heteroaryland substituted 4- to 
7-membered heterocycle, it may have from 1 to 3 substituents 
independently selected from the group consisting of halogen, 
CN, OR, =O, OC(O)R, COR" - C(O)R, 
CONRR, NRC(O)R', NR'R', SR', S(O)R', 

—S(O).R', NR'SO.R., unsubstituted Cls alkyl, and 
unsubstituted Cs halgalkyl. 
0098. When X', X, X, X', or X is substituted substi 
tuted 5- or 6-membered heteroaryl or substituted 5- or 
6-membered heteroaryl, it preferably has from 1 to 3 substitu 
ents independently selected from the group consisting of 
halogen, OR', C(O)R, CONRR, NRC(O)R', 
—NR'R', -SOR", unsubstituted or substituted Cls alkyl, 
and unsubstituted or Substituted C-shaloalkyl. 
(0099 Y', Y, Y and Y are each independently selected 
from the grip consisting of hydrogen, halogen, CN. 
- NO, OR, C(O)R, SR, CF, SOR, and 
SOR. 

0100. A compound of the present invention can have one 
the following formulae: 

(III) 

(IV) 
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-continued 
(V) 

(VI) 

(VII) 

(VIII) 
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-continued 
(IX) 

(X) 

(XI) 

(XII) 
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-continued 
(LXIX) (LXXIII) 

(LXX) (LXXIV) 

N 2N 
ya- O 2 

A. 21 NN\, 

0101 Compounds of the present invention are also repre 
sented by the following formula: 

(LXXI) 

Xb (LXXV) 
e 2^ 

i-X 
N 

an O2/ YNH O 
O 

1N Ar2 
Ya 

(LXXII) y 2 

where Ar is selected from the following residues 
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-continued 

0102) In each of the formula (III-LXXV); 
(0103 X, X" and X’ are each independently as defined for 
X' in formula (II): 
0104 Y andY" and Y are each independently as defined 
forY in formula (II); and 
0105 Z, Z, Z, Zand Z are independently selected from 
the group consisting of hydrogen, halogen, Substituted or 
unsubstituted Cls alkyl, Substituted or unsubstituted Cs 
alkenyl, Substituted or unsubstituted Cls alkynyl, -CN. 
=O, NO, OR', OC(O)R', COR', C(O)R', 
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C(O)NR'R'', OC(O)NR'R'', NRC(O)R'', 
NRC(O)NR'R'2 NR'R'2, NROCOR'', SR 9, 
S(O)R', S(O).R', S(O)NR'R'', NRS(O) 

R'', Substituted or unsubstituted Cao aryl, Substituted or 
unsubstituted 5- to 10-membered heteroaryland substituted 
or unsubstituted 3- to 10-membered heterocyclyl; 

0106 Suitable Substituted Cls alkyl, Cs alkenyl, Cs 
alkynyl may have from 1 to 3 substituents independently 
selected from the group consisting of halogen, —OR', 
CN, NO =O, OC(O)R', COR', C(O) 

Rio, C(O)NR'R'', OC(O)NR'R'', NRC(O) 
Ril, NRC(O)NR'R'2, NR'R'', 
NRCOR'', SR', S(O)R', S(O).R', 
S(O)NR'R'', NRS(O).R'', unsubstituted or 

substituted phenyl, unsubstituted or substituted 5- or 
6-membered heteroaryl, or unsubstituted or substituted 
3- to 6-membered heterocyclyl: 

0.107 suitable substituted aryl, heteroaryland heterocy 
clyl substituents may have from 1 to 3 substituents inde 
pendently selected from the group consisting of halo 
gen, —OR', CN, NO, =O, OC(O)R', OC 
(O)R, COR', C(O)R'', C(O)NR'R'', 
OC(O)NR'R'', NRC(O)R'', NRC(O) 

NR'R'2 NR'R'', NROCOR'', SR, S(O) 
R', S(O).R', S(O)NR'R'', NRS(O).R'', 
unsubstituted 4- to 7-membered ring heterocyclyl, 
unsubstituted Cls alkyl and unsubstituted Cs 
haloalkyl: 

0108) R', R'' and R'' are each selected from hydro 
gen, Cs alkyl, Cs alkenyl, Cs alkynyl, aryl, het 
eroaryl, or where R'' and R'', or R'' and R', or R'and 
R", together with the atom(s) to which they are 
attached, forman substituted or unsubstituted 5-, 6-, or 
7-membered ring; and 

0109 where the aliphatic and aromatic portions of R', 
R'' and R'' are optionally further substituted with from 
1 to 3 Substituents selected from the group consisting of 
halogen, -OH, -OR", OC(O)NHR", OC(O) 
NR"R", SH, SR", S(O)R", S(O).R", S(O) 
NH, -S(O)NHR", S(O)NR'R'', NHS(O) 
R", NR"S(O).R", C(O)NH, C(O)NHR", 
C(O)N(R"), C(O)R", NHC(O)R", NR"C 

(O)R", NHC(O)NH, NR"C(O)NH, NR"C(O) 
NHR", NHC(O)NHR", NRC(O)NR'R'', NHC 
(O)N(R"), COH, -COR", NHCOR", 
NR"COR", CN, NO, NH, NHR", 
NR"R", NR"S(O)NH, and NR"S(O)NHR', 

where R", R', and Rare each independently unsubsti 
tuted Calkyl; with the proviso that excluded from the 
scope of formulae (III-LXXV) are the compounds dis 
closed in 0056. 

0110 Compounds covered by this invention also include: 
0111 N-4-Chloro-2-(pyridine-2-carbonyl)-phenyl-4- 
methyl-benzenesulfonamide 

0112 N-4-Chloro-2-(2-trifluoromethyl-pyridine-4-car 
bonyl)-phenyl]-4-isopropoxy-benzenesulfonamide 

0113 4-Chloro-N-(4-chloro-2-(pyridine-2-carbonyl)- 
phenyl-benzenesulfonamide 

0114 N-4-Chloro-2-(pyridine-4-carbonyl)-phenyl-4- 
isopropoxy-benzenesulfonamide 

0115 N-4-Chloro-2-(pyridine-3-carbonyl)-phenyl-4- 
methoxy-benzenesulfonamide 

0116 4-isopropoxy-N-(2-(pyridine-4-carbonyl)-4-trif 
luoromethyl-phenyl-benzenesulfonamide 
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0117 4-Chloro-N-(4-chloro-2-(pyridine-3-carbonyl)- 
phenyl-benzenesulfonamide 

0118 4-Ethoxy-N-(2-(pyridine-4-carbonyl)-4-trifluo 
romethyl-phenyl-benzenesulfonamide 

0119 N-4-Chloro-2-(1-oxy-pyridine-4-carbonyl)-phe 
nyl-4-isopropoxy-benzenesulfonamide 

0120 N-4-Chloro-2-(2-trifluoromethyl-pyrimidine-5- 
carbonyl)-phenyl]-4-isopropoxy-benzenesulfonamide 

0121 N-4-Chloro-2-(pyridazine-4-carbonyl)-phenyl-4- 
isopropoxy-benzenesulfonamide 

0122 N-4-Chloro-2-(pyridine-2-carbonyl)-phenyl-4- 
methoxy-benzenesulfonamide 

0123 N-4-Chloro-2-(6-trifluoromethyl-pyridazine-4- 
carbonyl)-phenyl]-4-isopropoxy-benzenesulfonamide 

0.124 N-4-Chloro-2-(pyridine-3-carbonyl)-phenyl-4- 
methyl-benzenesulfonamide 

0.125 N-4-Chloro-2-(pyrimidine-5-carbonyl)-phenyl 
4-isopropoxy-benzenesulfonamide 

0126 N-4-Chloro-2-(pyridine-4-carbonyl)-phenyl-4- 
ethoxy-benzenesulfonamide 

0127 N-4-Chloro-2-(pyridine-4-carbonyl)-phenyl-4- 
ethyl-benzenesulfonamide 

0128 N-4-Chloro-2-(pyridine-4-carbonyl)-phenyl-4- 
isopropyl-benzenesulfonamide 

0129 N-4-Chloro-2-(pyridine-4-carbonyl)-phenyl-4- 
isobutyl-benzenesulfonamide. 

0130. The following descriptions and embodiments only 
refer to those formulae (I-LXXV) that are applicable (i.e., 
those formulae with the applicable substituents). 
0131. In formulae (III-LXXV), U is selected from the 
group consisting of CH, O, and NR, where R is as defined 
in formula (I). 
(0132) Informulae (III-LXXV), R is as defined informula 
(I). In one preferred embodiment, R is hydrogen or unsub 
stituted C. alkyl. 
0133. In formula (LXXV), J. J. and Js are selected from 
the group consisting of CR'R'', O, S(O)NR', where s is 
0, 1 or 2 with the proviso that p--q+r is 3, 4 or 5; and with the 
proviso that the resulting ring system does not contain a 
hydrazine functionality, a peroxide functionality nor a 
hydroxylamine derived functionality, and where R', Rand 
R° are as defined for R' informula (A) in paragraph0022. 
In one preferred embodiment, R, R and R are each 
independently hydrogen or unsubstituted C. alkyl. 
0134) Informula (LXXV), A is CZ, Nor N' O, where 
Z is an Ari substituent, as defined for formula (I), indepen 
dently selected from the group consisting of halogen, Substi 
tuted or unsubstituted Cls alkyl, substituted or unsubstituted 
Cs alkenyl, Substituted or unsubstituted Cls alkynyl. —CN. 
=O, NO, OR7, OC(O)R, COR7, C(O)R’, 

C(O)NR'R'', OC(O)NR'R'', NRC(O)R, NR7C 
(O)NR'R'', NRR, NR7COR, SR7, S(O)R7, 
—S(O)R’, -S(O)NR'R''. - NR'S(O).R, substituted or 
unsubstituted Co aryl. Substituted or unsubstituted 5- to 
10-membered heteroaryl and substituted or unsubstituted 3 
to 10-membered heterocyclyl; suitable substituted Cls alkyl, 
Substituted Cls alkenyl, Substituted Cls alkynyl. Substituted 
Co aryl, substituted 5- to 10-membered heteroaryl, and 
substituted 3- to 10 membered heterocyclyl and R. R. and 
Rare as defined for formula (I). 
0135) Informula (LXXV), E is CZ or N. 
0136. In formula (LXXV), G is O, S, NR", where R7 is as 
defined in paragraph 055. 

18 
Jun. 25, 2009 

EMBODIMENTS OF THE INVENTION 

0.137 In the following embodiments, when one substitu 
ent is specified, the remaining Substituents remain as defined 
during their first appearance, unless otherwise specified. For 
example, if X is defined, then X, X, X, and X remain as 
defined in formula (II). 
0.138. In the following embodiments, the substituents refer 
to formula in which they are present. Not all substituents are 
found in all formula 

Linkers 

0.139. In one embodiment of formulae (I) and (II), L is 
preferably —C(O)—. 
0140. In another embodiment of formulae (I) and (II), L is 
preferably —S——S(O)—, or—S(O) . 
0.141. In another embodiment of formulae (I) and (II), 
when Z is substituted or unsubstituted 5-membered het 
eroaryl, L is preferably —S , —S(O)—, or—S(O) -. 
X substituents 
0142. In one embodiment of formula (II), X', X, X, X, 
Xare preferably independently selected from the group con 
sisting of hydrogen, halogen, —CN, NO. —OR', —C(O) 
R", SOR", NR'R', unsubstituted or substituted Cs 
alkyl, unsubstituted or substituted phenyl, unsubstituted or 
substituted 5- or 6-membered heteroaryl, or unsubstituted or 
substituted 5- or 6-membered heterocyclyl. More preferably, 
at least one X substituent is situated para to the Sulfonamido 
bond as defined in formula (I). Preferably, either 3 or 4 sub 
stituents represented by X', X, X, X, X are hydrogen, and 
the remaining 1 or 2 substituents are selected from the above 
group with the proviso that at least one Substituent is other 
than hydrogen. 
0143. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is a 6-membered hetaryl selected from the group con 
sisting of pyridyl, pyridazinyl, pyrazinyl, pyrimidinyl and 
triazinyl. 
0144. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is a substituted or unsubstituted 6-ring heteroaryl 
selected from pyrimidinyl and pyridinyl. 
(0145. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is a 5-membered heteroaryl systems selected from the 
group consisting of isothiazolyl pyrazolyl, imidazolyl, tria 
Zolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiaz 
olyl pyrrolyl and thiazolyl. 
0146 In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is a substituted 5-membered heteroaryl selected from 
pyrazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl pyr 
rolyl, furyl and thienyl. Preferably, at least one of the sub 
stituent on X, X, X, X', X, X, X or X is an unsubstituted 
5-ring heteroaryl System selected from pyrazolyl, tetrazolyl, 
oxazolyl, isoxazolyl, oxadiazolyl pyrrolyl, furyland thienyl. 
More preferably, at least one of the substituent on X, X". X", 
X, X, X, X or X is oxazolyl. 
0.147. In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X, X', X, X, X, X or at least 
one X is a heterocyclic group represented by formula (A) as 
defined in 0022, 0023 and 0.024. 
0.148. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
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one X is a substituted or unsubstituted heterocyclyl selected 
from the group including pyrrolidine, piperidine, imidazoli 
dine, pyrazolidine, butyrolactam, Valerolactam, imidazolidi 
none, hydantoin, dioxolane, phthalimide, piperidine, 1,4-di 
oxane, morpholine, thiomorpholine, thiomorpholine-5- 
oxide, thiomorpholine-SS-dioxide, piperazine, pyran, 
pyridone, 3-pyrroline, thiopyran, pyrone, tetrahydrofuran, 
and tetrahydrothiophene. 
0149. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is Substituted or unsubstituted heterocyclic group 
selected from the group consisting of pyrrolidinyl, piperidi 
nyl, piperazinyl, morpholinyl, 1,3-dioxolanyl, thiomorpholi 
nyl, thiomorpholinyl-S.S.-dioxide, piperazinyl and pyranyl. 
0150. In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X, X', X, X, X, X or at least 
one X is a substituted Cls alkyl, where suitable substituents 
are as defined for formula (II). Preferably, the substituent is a 
substituted or unsubstituted heterocyclic group of the formula 
(A) as defined in paragraph 0022, 0023 and 0024. More 
preferably, the substituent is selected from the group includ 
ing pyrrolidine, piperidine, imidazolidine, pyrazolidine, 
butyrolactam, Valerolactam, imidazolidinone, hydantoin, 
dioxolane, phthalimide, piperidine, 1,4-dioxane, morpholine, 
thiomorpholine, thiomorpholine-5-oxide, thiomorpholine-S, 
S-dioxide, piperazine, pyran, pyridone, 3-pyrroline, thiopy 
ran, pyrone, tetrahydrofuran, and tetrahydrothiophene. 
0151. In one embodiment of each of the formulae 
(I-LXXV), when a heterocyclic group represented by formula 
(A) is present, R2, R2, R2, R2, R2, R2, and R2 are 
independently hydrogen or Calkyl. In another preferred 
embodiment, at least three of R,R,R,R,R,R, and 
Rare hydrogen, is 1 or 2, k is 1 or 2 with the proviso thatj+k 
is 3 or 4. In another preferred embodiments, at least five of 
R. R. R. R. R. R., and Rare hydrogen, j is 1 or 2, 
k is 1 or 2 with the proviso that j+k is 3 or 4. 
0152. In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X, X', X, X, X, X or at least 
one X is a substituted Cls alkyl, where suitable substituents 
are as defined for formula (II). In one preferred embodiment, 
the substituted Cls alkyl is substituted with a 5- or 6-mem 
bered heteroaryl selected from the group consisting of 
pyridyl, pyridazinyl, pyrazinyl, pyrimidinyl, triazinyl, 
isothiazolyl pyrazolyl, imidazolyl, thienyl, furyl, triazolyl, 
tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, 
pyrrolyl, and thiazolyl. More preferably, the substituted Cls 
alkyl is substituted with oxazolyl. 
0153. In one embodiment of each of the formulae 
(I-LXXV), a suitable substituent for substituted Cls alkyl (as 
X, X', X, X, X, X, X, X, or X) can be selected from the 
group consisting of —CN, OR', —C(O)R', —CO.R', 
—O(CO)R', SOR" and halogen. 
0154. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is an unsubstituted Cls alkyl. 
O155 In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X, X', X, X, X, X or at least 
one X is t-butyl. 
0156. In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X, X', X, X, X, X or at least 
one X is oxazolyl. 
O157. In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X, X', X, X, X, X or at least 
one X is morpholinyl. 
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0158. In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X, X', X, X, X, X or at least 
one X is isopropoxy. 
0159. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is trifluoromethoxy. 
(0160. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is - SOR. 
0.161. In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X, X', X, X, X, X or at least 
one X is ethyl. 
(0162. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is isopropyl. 
(0163. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is a cyano, halogen or trifluoromethyl group. 
(0164. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is —C(Me) CH-OH. 
0.165. In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X, X', X, X, X, X or at least 
one X is C(O)Me. 
(0166 In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X, X', X, X, X, X or at least 
one X is —(CH2)COMe. 
(0167. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is isoamyl. 
(0168. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is 1-3.dioxolanyl. 
(0169. In one embodiment of each of the formulae 
(I-LXXV), at leastone of X, X, X, X, X, X, Xorat least 
one X is furyl. 
(0170. In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X, X', X, X, X, X or at least 
one X is pyrazolyl. 
(0171 In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X, X', X, X, X, X or at least 
one X is thienyl. 
0172. In one embodiment of paragraphs 01 11 to 
00108), the remaining substituents are hydrogen. In another 
embodiment, the remaining Substituents are selected from the 
group consisting of hydrogen, halogen, cyano, or trifluorom 
ethyl. 
0173. In one embodiment of formula (II), at least one of 
X, X, X, X', and X is other than hydrogen. 
(0174) In one embodiment of formula (II), X is other than 
hydrogen and at least 2 of X, X, X', and X are hydrogen. 
Preferably, at least 3 of X, X, X', and Xarehydrogen; more 
preferably, X, X, X', and X are hydrogen. 
0.175. In one embodiment of each of the formulae (III 
LXXV), at least one of X, X", and X is a substituted or 
unsubstituted 5- or 6-membered heteroaryl ring selected from 
the group consisting of pyridyl, pyridazinyl, pyrazinyl, pyri 
midinyl, triazinyl, isothiazolyl pyrazolyl, imidazolyl, thie 
nyl, furyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadia 
Zolyl, thiadiazolyl pyrrolyl, and thiazolyl. 
0176). In one embodiment of each of the formulae (III 
LXXV), at least one of X, X", and X is a substituted or 
unsubstituted 5- or 6-membered heterocyclic ring, and the 
heterocycle is selected from the group consisting of pyrroli 
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dine, piperidine, imidazolidine, pyrazolidine, butyrolactam, 
Valerolactam, imidazolidinone, hydantoin, dioxolane, 
phthalimide, piperidine, 1,4-dioxane, morpholine, thiomor 
pholine, thiomorpholine-5-oxide, thiomorpholine-SS-diox 
ide, piperazine, pyran, pyridone, 3-pyrroline, thiopyran, 
pyrone, tetrahydrofuran, and tetrahydrothiophene. 
0177. In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X', X, X, X, X, X", and X” 
are independently selected from the group consisting of 
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-continued 

0.178 In one embodiment of each of the formulae 
(I-LXXV), at least one of X, X', X, X, X, X, X, and X 
are independently selected from the group consisting of 
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-continued 

0179. In one embodiment for each of the formulae (III 
LXXV), one of X" or X is selected from the group defined in 
paragraphs (091 and 0110, and X* is selected from the 
group consisting of —F. —Cl, —CN or —CF. Preferably, 
one of X" or X is selected from the group defined in para 
graphs O91 and 00110, and X* is hydrogen. 
0180. In one embodiment of each of the formulae 
(I-LXXV), X, X', X", and X’ are independently selected from 
the group consisting of hydrogen, halogen, —CN, —NO, 
-OH,--OR (but not-OMe, O'Pr, OEt), C(O)R. 
COR, O(CO)R, OC(O)NR'R'', SR, S(O)R, 
NRR, NRC(O)R, NRC(O),R, unsubstituted 

Cs alkyl (but not ethyl, methyl, iso-propyl, isoamyl), Cs 
haloalkyl (but not—CF), unsubstituted Cls alkenyl, unsub 
stituted Cls alkynyl, or Substituted or unsubstituted phenyl, 
with the proviso that at least one substituent is other than 
hydrogen. 
0181. In one embodiment of each of the formulae 
(I-LXXV), X, X', X", and X’ are independently selected from 
the group consisting hydrogen. —OMe, —O'Pr, —OEt, 
ethyl, methyl, iso-propyl, isoamyl, or—CF with the proviso 
that at least one substituent is other than hydrogen. 
0182. In one embodiment of each of the formulae (III 
LXXV), X', X", and X’ are independently selected from the 
group consisting of hydrogen, S(O).R. NRC(O) 
NRR, NRS(O).R., S(O)NR'R', substituted Cls 
alkyl (but not Cls haloalkyl). Substituted Cls alkenyl, Sub 
stituted Cls alkynyl, Substituted or unsubstituted 5- or 
6-membered heteroaryl, or substituted or unsubstituted 4- to 
7-membered heterocyclyl, with the proviso that at least one 
Substituent is other than hydrogen. 
0183 In one embodiment of each of the formulae (III 
LXXV), X, X", and X’ are independently selected such that 
at least one Substituent is unsubstituted Cls alkyl. 
0184. In one embodiment of each of the formulae (III 
LXXV), X', X", and X’ are independently selected from the 
group consisting of hydrogen, NO. —OR, —C(O)R. 
—S(O).R. NR'R'', substituted or unsubstituted Cls 
alkyl, substituted or unsubstituted phenyl, substituted or 
unsubstituted 5- or 6-membered heteroaryl, or substituted or 
unsubstituted 5- or 6-membered heterocyclyl. Preferably, X" 
is hydrogen. In another preferred embodiment, X* is fluorine, 
chlorine. —CN, —CF. 
0185. In one embodiment of each of the formulae (III 
LXXV), X" is hydrogen, and X is other than hydrogen. 
0186. In one embodiment of each of the formulae (III 
LXXV), X" is hydrogen, and X" is other than hydrogen. 
0187. In one embodiment of each of the formulae (III 
LXXV), X is hydrogen and X is Cls alkyl, having 1 to 3 
Substituents independently selected from the group consist 
ing of halogen, —CN, —O, OC(O)R, OR, C(O)R. 

C(O)NR'R'', NRC(O)R, COR, NRR', SR, 
—S(O)R.-S(O).R. NRS(O).R, substituted or unsub 
stituted phenyl, and substituted or unsubstituted 5- or 6-mem 
bered heteroaryl, and substituted or unsubstituted 4- to 
7-membered heterocycle. In another embodiment, X* is halo 
gen, —CF, or —CN. 
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0188 In one embodiment of each of the formulae (III 
LXXV), X is hydrogen and X is unsubstituted Cls alkyl. In 
another embodiment, X* is halogen, —CF, or —CN. 
0189 In one embodiment of each of the formulae (III 
LXXV), X" is hydrogen and X is Cls alkyl, having 1 to 3 
Substituents independently selected from the group consist 
ing of halogen, CN, —O, OC(O)R, OR, C(O)R. 

C(O)NR'R'', NRC(O)R, COR, NRR, S(O) 
R, substituted or unsubstituted phenyl, and substituted or 
unsubstituted 5- or 6-membered heteroaryland substituted or 
unsubstituted 4- to 7-membered heterocycle. In another 
embodiment, X" is halogen, —CF, or —CN. 
0190. In one embodiment of each of the formulae (III 
LXXV), X" is hydrogen and X is unsubstituted Cls alkyl. In 
another embodiment, X" is halogen, —CF, or —CN. 
0191 In one embodiment of each of the formulae (III 
LXXV), X" is hydrogen and X is Cao aryl or a heteroaryl, 
having from 0 to 3 substituents independently selected from 
the group consisting of halogen, —CN, -OR. =O. —OC 
(O)R, COR, C(O)R, C(O)NR'R'', NRC(O) 
R, NRR', SR S(O)R, S(O),R, NRS(O),R, 
and unsubstituted Cls alkyl or unsubstituted Cls haloalkyl. 
In other embodiments, X is halogen, —CN, or—CF. 
0.192 In one embodiment of each of the formulae (III 
LXXV), X" is hydrogen and X is Cao aryl or a heteroaryl, 
having from 0 to 3 substituents independently selected from 
the group consisting of halogen, —CN, -OR. =O, NO. 
OC(O)R, COR, C(O)R, C(O)NR'R'', NRC 

(O)R, NR'R', SR, S(O)R, S(O),R, NRS(O) 
R, and unsubstituted Cls alkyl or unsubstituted C-8 

haloalkyl. In other embodiments, X is halogen, —CN, or 
—CF. 
0193 In one embodiment of each of the formulae (III 
LXXV), X is hydrogen and X is substituted phenyl, having 
from 1 to 3 substituents independently selected from the 
group consisting of halogen, OR, NO=O—C(O)R. 

C(O)NR'R'', NRC(O)R, NR'R'', SR, NRS 
(O).R.—S(O).R. and unsubstituted Cls alkyl or unsubsti 
tuted Cls haloalkyl. In other embodiments, X is halogen, 
—CN, or—CF. 
0194 In one embodiment of each of the formulae (III 
LXXV), X" is hydrogen and X is phenyl, having from 1 to 3 
Substituents independently selected from the group consist 
ing of halogen, —OR. =O, NO. —C(O)R. —C(O) 
NRR, NRC(O)R, NRR', SR, NRS(O).R, 
—S(O).R. and unsubstituted Cisalkylor unsubstituted Cls 
haloalkyl. In other embodiments, X* is halogen, —CN, or 
—CF. 
0.195. In one embodiment of each of the formulae (III 
LXXV), X" is hydrogen and X" is substituted or unsubstituted 
5- or 6-membered heteroaryl, having from 0 to 3 substituents 
independently selected from the group consisting of halogen, 
OR, NO =O C(O)R, C(O)NR'R'', NRC(O) 

R, NR'R'', SR, NRS(O),R, S(O),R, and 
unsubstituted Cls alkyl or unsubstituted Cls haloalkyl. In 
other embodiments, X is selected from halogen, —CN, or 
—CF. 
0196. In one embodiment of each of the formulae (III 
LXXV), X" is hydrogen and X is a 5- or 6-membered sub 
stituted or unsubstituted heteroaryl, having from 0 to 3 sub 
stituents independently selected from the group consisting of 
halogen, OR, =O, NO. —C(O)R, —C(O)NR'R'', 
NRC(O)R, NR'R'', SR, NRS(O).R., S(O) 
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2R, and unsubstituted Cls alkyl or unsubstituted Cls 
haloalkyl. In other embodiments, X is halogen, —CN, or 
—CF. 
0197) In one embodiment of each of the formulae (III 
LXXV), X" is hydrogen and X" is a 4- to 7-membered het 
erocyclyl, having 0 to 3 substituents independently selected 
from the group consisting of unsubstituted Cls alkyl, unsub 
stituted Cls haloalkyl, OR, OC(O)R. —COR, 
C(O)R, C(O)NR'R'', NRR, NRC(O)R, 

—S(O).R. —SR and NRS(O).R. In other embodi 
ments, X* is selected from halogen, —CN, and —CF. 
0198 In one embodiment of each of the formulae (III 
LXXV), X" is hydrogen and X is a 4- to 7-membered het 
erocyclyl, having from 0 to 3 substituents independently 
selected from the group consisting of unsubstituted Cs 
alkyl, unsubstituted Cls haloalkyl, —OR. -OH, -NRC 
(O)R, OC(O)R, CO.R, C(O)R, C(O)NR'R'', 
NRR, S(O).R., SR and NRS(O).R. In other 

embodiments, X is selected from halogen, —CN, and 
—CF. 
0199. In one embodiment of each of the formulae (III 
LXXV), X" is hydrogen and X" is a 5- or 6-membered het 
erocyclyl, having 0 to 2 substituents independently selected 
from the group consisting of unsubstituted Cls alkyl or 
unsubstituted Cls haloalkyl. In other embodiments, X* is 
selected from halogen, —CN, and —CF. 
0200. In one embodiment of each of the formulae (III 
LXXV), X" is hydrogen and X is a 5- or 6-membered het 
erocyclyl, having 0 to 2 substituents independently selected 
from the group consisting of unsubstituted Cls alkyl or 
unsubstituted Cls haloalkyl. In other embodiments, X is 
selected from halogen, —CN, and —CF. 
0201 In one embodiment, in each of formulae (III 
LXXV), X" is hydrogen and X is selected from the group 
consisting of CN, —CF, halogen, OR, S(O).R. 
—C(O)R, and a substituted or unsubstituted Cls alkyl, a 
substituted or unsubstituted 5- or 6-membered heteroaryl, 
and a substituted or unsubstituted 4- to 7-membered hetero 
cycle. In other embodiments, X* is selected from halogen, 
—CN, or CF. 
0202 In one embodiment, in each of formulae (III 
LXXV), X" is hydrogen and X" is selected from the group 
consisting of CN, —CF, halogen, OR, S(O).R. 
—C(O)R, and a substituted or unsubstituted Cls alkyl, a 
substituted or unsubstituted 5- or 6-membered heteroaryl, 
and a substituted or unsubstituted 4- to 7-membered hetero 
cycle. In other embodiments, X* is selected from halogen, 
—CN, or CF. 
0203. In embodiments for each of the formulae (III 
LXXV) where X" or X is either a substituted Cls alkyl, a 
substituted 5- or 6-membered heteroaryl, or a substituted 4- to 
7-membered heterocycle, the aromatic or aliphatic portions 
of X" or X may have from 1 to 3 substituents independently 
selected from the group consisting of halogen, —CN. =O. 
OC(O)R, OR, C(O)R, C(O)NR'R'', NRC 

(O)R, COR. - NR'R''. —S(O).R, substituted or 
unsubstituted phenyl, substituted or unsubstituted 5- or 
6-membered heteroaryl, substituted or unsubstituted 4- to 
7-membered heterocycle. 
0204. In one embodiment of formula (II), X, X and X 
are hydrogen; X and X’ are selected from the group consist 
ing of halogen, —CN, NO, -OH, -OR, —C(O)R. 
COR, O(CO)R, OC(O)NR'R'', SR, S(O)R, 
S(O),R, NRR, NRC(O)R, NRC(O).R, 
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NRC(O)NR'R'', NRS(O).R., S(O)NR'R'', substi 
tuted or unsubstituted Cls alkyl, substituted or unsubstituted 
Cs alkenyl, Substituted or unsubstituted Cls alkynyl, Sub 
stituted or unsubstituted phenyl, substituted or unsubstituted 
5- or 6-membered heteroaryl, or substituted or unsubstituted 
4- to 7-membered heterocyclyl. 
(0205. In one embodiment of formula (II), X, X, X and 
X are hydrogen; and X is selected from the group consisting 
of halogen, CN, NO, OH, OR, C(O)R, 
COR, O(CO)R, OC(O)NR'R', SR, S(O) 

R S(O).R, NRR, NRC(O)R, NRC(O).R., 
NRC(O)NR'R'', NRS(O).R., S(O)NR'R'', substi 

tuted or unsubstituted Cls alkyl, substituted or unsubstituted 
Cs alkenyl, Substituted or unsubstituted Cls alkynyl. Sub 
stituted or unsubstituted phenyl, substituted or unsubstituted 
5- or 6-membered heteroaryl, or substituted or unsubstituted 
4- to 7-membered heterocyclyl. 
0206. In one embodiment of formulae (II), X, X and X 
are hydrogen, X is selected from the group consisting of 
hydrogen, fluorine, chlorine. —CN and trifluoromethoxy, 
and X is selected from the group consisting of CN, -CFs, 
halogen, OR, S(O).R.—C(O)R, and a substituted or 
unsubstituted Cls alkyl, a substituted or unsubstituted 5- or 
6-membered heteroaryl, and a substituted or unsubstituted 4 
to 7-membered heterocycle. 
0207. In embodiments of each of formulae (III-LXXV), 
X" and X’ are hydrogen; and X is selected from the group 
consisting of halogen, —CN, NO, OH, OR, —C(O) 
R, COR, O(CO)R, OC(O)NR'R', SR, S(O) 
R, S(O),R, NRR, NRC(O)R, NRC(O),R, 
NRC(O)NR'R'', NRS(O).R., S(O)NR'R'', substi 

tuted or unsubstituted Cls alkyl, substituted or unsubstituted 
Cs alkenyl, Substituted or unsubstituted Cls alkynyl, Sub 
stituted or unsubstituted phenyl, substituted or unsubstituted 
5- or 6-membered heteroaryl, and substituted or unsubsti 
tuted 4- to 7-membered heterocyclyl. 
0208. In embodiments of each of formulae (III-LXXV), 
X' and X’ are hydrogen; and X* is selected from the group 
consisting of halogen, CN, NO, OH, OR, C(O) 
R, COR, O(CO)R, OC(O)NR'R', SR, S(O) 
R, S(O).R, NRR, NRC(O)R, NRC(O).R., 
NRC(O)NR'R'', NRS(O).R., S(O)NR'R'', substi 

tuted or unsubstituted Cls alkyl, substituted or unsubstituted 
Cs alkenyl, Substituted or unsubstituted Cls alkynyl. Sub 
stituted or unsubstituted phenyl, substituted or unsubstituted 
5- or 6-membered heteroaryl, and substituted or unsubsti 
tuted 4- to 7-membered heterocyclyl. 
0209. In one embodiment in each of formulae (III 
LXXV), X" and X’ are selected from the group consisting of 
hydrogen, fluorine, chlorine. —CN and trifluoromethoxy, 
and X" is selected from the group consisting of CN, —CF, 
halogen, OR, S(O).R. —C(O)R, and substituted or 
unsubstituted Cls alkyl, substituted or unsubstituted 5- or 
6-membered heteroaryl, and substituted or unsubstituted 4- to 
7-membered heterocycle. 
0210. In one preferred embodiment of formula (II), X, X 
and Xarehydrogen, X is selected from the group consisting 
of hydrogen, fluorine, chlorine. —CN and trifluoromethoxy 
and X" is selected from one of the residues shown below: 
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Ph -continued 

"h V X y > NS/ N N 3-, x 

2 0211 with the proviso that at least one of the substituents 
N is other than hydrogen; 

0212 Y is hydrogen; when Y is chlorine or bromine, 
then Y and Y are hydrogen; alternatively when Y is fluo 
rine, then Y and Y are hydrogen or fluorine; 
0213 Ar is selected from the following group consisting 
of: 
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10214) In one preferred embodiment of formula (II), X, X 
-continued and Xarehydrogen, X is selected from the group consisting 

of hydrogen, fluorine, chlorine. —CN and trifluoromethoxy 
and X" is selected from one of the residues shown below: 

0215 with the proviso that at least one of the substituents 
is other than hydrogen; 
(0216) Y is hydrogen; when Y is chlorine or bromine, 
then Y and Y are hydrogen; alternatively when Y is fluo 
rine, then Y and Y are hydrogen or fluorine; and 
0217. Ar., is selected from the following group consisting 
of: 
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-continued 
w 

0218. In one embodiment of each of formulae (III 
LXXIV), X is selected from the group consisting of hydro 
gen, fluorine, chlorine, CN and trifluoromethoxy, and X" or 
X is selected from one of the residues shown below. 
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-continued -continued 

SC OS r Sir 
0221. In one embodiment in each of formulae (III 
LXXIV), X is selected from the group consisting of hydro 
gen, fluorine, chlorine. —CN and trifluoromethoxy, and X" or 
X is selected from one of the residues shown below. 

with the proviso that at least one substituent X, X" or X is 
other than hydrogen; 
0219 Y or Y” is chlorine, then Y" is hydrogen; or alter 
natively, when Y" or Y” is fluorine, then Y" is hydrogen or 
fluorine; Z is hydrogen, and Z' or Z are selected from the 
following group consisting of 

O 
CH3 Os|| Me 

| CN 
CH 

O o1 / \ 

\ / OH. 

0220. In others preferred embodiment, X" or X is instead 
selected from one of the residues shown below. 
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-continued 

0222 with the proviso that at least one substituent X, X" 
or X is other than hydrogen;Y or Y is chlorine, then Y" is 
hydrogen; or alternatively, when Y orY is fluorine, then Y" 
is hydrogen or fluorine; and Z, Z and Z are all simulta 
neously hydrogen. 
0223) In others preferred embodiment, X" or X is instead 
selected from one of the residues shown below. 

CH 
Br NO Me C 
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-continued 

0224. In one embodiment of each of the formulae 
(I-LXXV), X, X', X, X, X, X, X", or X are each inde 
pendently selected from the group consisting of hydrogen, 
—CH=CH phenylacetylene, t-butyl, -hydroxybutyl, 
—C(CH) CHCH-OH, -CHCHCOMe, OCF, 
—C(O)Ne. —SOMe, pyrazole, oxazole, and morpholinyl, 
with the proviso that at least one non-hydrogen Substituent is 
present. 
0225. In one embodiment of each of the formulae 
(I-LXXV), X, X', X, X, X, X, X", or X are each inde 
pendently selected from the group consisting of hydrogen, 
—CF, isoamyl, ethyl (Et), i-propyl (Pr), —C(CH) 
CHCH. —OMe, —O-Pr, phenyl (Ph), and —OEt, with 
the proviso that at least one non-hydrogen Substituent is 
present. 

Y Substituents 

0226. In one embodiment of (II), at least two substituents 
from the group Y', Yi, Y and Y are hydrogen, with the 
proviso that at least one is other than hydrogen. Preferably, 
Y',Y, Y and Y are selected from the group consisting of 
halogen, —CN, NO, CFs, and -SO.R, with the pro 
Viso that only one or two Substituents are other than hydrogen, 
and with the proviso that at least one substituent is halogen. 
Most preferably, at least one substituent is a halogen atom 
located para to the sulfonamide bond as defined in formula 
(I). 
0227. In one embodiment of any of formula (I) or (II), 
when Y.Y.Y.YorY is substituted alkyl, it preferably has 
from 1 to 3 substituents independently selected from the 
group consisting of halogen, -OR. -CN, NO. =O, 
OC(O)R, COR, C(O)R, CONRR, NRC 

(O)R, NRR, NR', SR, SOR, SOR, and 
NRSO.R. 

0228. In one embodiment of any of formulae (I) and (II), at 
least one ofY, Y', Yi, Y.Y. and Y is other than hydrogen. 
0229. In one embodiment of any of formulae (I) and (II), at 
least one ofY.Y.Y.Y.Y. and Yishalogen, —CN, NO, 
—OR, —C(O)R. —SR, CF, S(O)R, and -S(O) 
R" and substituted or unsubstituted C alkyl. 
0230. In one embodiment of any of formulae (III-LXXV), 
one ofY,Y" and Y is hydrogen and the other is not hydro 
gen. 
0231. In one embodiment of any of formulae (III-LXXV), 
Y', Y and Y' represent from 1 to 3 substituents indepen 
dently selected from the group consisting of hydrogen, halo 
gen, CN, NO, OR, —C(O)R. —SR, CF, 
—S(O)R, and S(O).R and substituted or unsubstituted 
C- alkyl. 
0232. In one embodiment of any of formulae (III-LXXV), 
Y', Y" and Y' represent from 1 to 3 substituents indepen 
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dently selected from the group consisting of hydrogen, halo 
gen, —CN. —NO. —CF, and —S(O)Me. 
0233. In one embodiment of any of formulae (III-LXXV), 
one ofY, Y and Y is halogen and the other is selected from 
the group consisting of hydrogen, halogen, —CN, —NO, 
-OH, OR, C(O)R, COR', SR, S(O)R°, 
—S(O).R and substituted or unsubstituted C, alkyl. 
0234. In one embodiment in any of formulae (III-LXXV), 
one of Y', Y" and Y is substituted alkyl, having from 1 to 3 
Substituents independently selected from the group consist 
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Z is pyridinyl with from 0 to 3 substituents; pyrimidinyl with 
from 0 to 3 substituents; pyrazinyl with from 0 to 3 substitu 
ents; or pyridazinyl with from 0 to 3 substituents (especially, 
where one ring nitrogen has a =O Substituent). 
0241. In one embodiment of formulae (I) and (II), Z rep 
resents unsubstituted or substituted 6-membered heteroaryl 
with 1 to 2 nitrogen atoms and with 0 or 2 substituents inde 
pendently selected from the group consisting of halogen, 
unsubstituted or substituted C. alkyl, =O. —CN, NO. 
OR7, C(O)R7, CONR7R, NR7C(O)R, NR7R, 

ing of halogen, OH, -OR", —CN, NO =O. —OC 
(O)R", COR", C(O)R", C(O)NHR', C(O)NH, 

C(O)NR'R'', NR"C(O)R’, NHC(O)R’, NR"R", 
NHR", NH, SR", S(O)R", S(O).R", NR"S 

(O).R", and - NHS(O).R" where R" and R" are each inde 
pendently unsubstituted C. alkyl. 
0235. In one embodiment of any of formulae (III-LXXV), 
Y' and Y are each independently selected from the group 
consisting of hydrogen, halogen, —CN. —NO. —OH, 
OR, C(O)R, COR, SR, S(O)R, S(O).R. 

and substituted or unsubstituted C alkyl, with the proviso 
that Y' and Y" cannot both be hydrogen simultaneously. 
0236. In one embodiment of any of formulae (III-LXXV), 
Y' andY" are each independently hydrogen or halogen, with 
the proviso that one ofY' and Y is halogen. Preferably, one 
halogen atom is located para to the Sulfonamide bond. 
0237. In one embodiment of any of formulae (III-LXXV), 
Y' orY is hydrogen and Y is chloro, fluoro or bromo;Y is 
hydrogen andYorY is chloro, fluoro or bromo:Y" andY' or 
Y are both chloro, fluoro, or bromo (particularly fluoro). 
Z Substituents 

0238. In one embodiment of formulae (I) and (II), Z rep 
resents an unsubstituted or substituted 5- or 6-membered 
heteroaryl. Suitably substituted 5- or 6-membered heteroar 
yls may have from 1 to 3 substituents independently selected 
from the group consisting of halogen, unsubstituted or Sub 
stituted Cls alkyl, unsubstituted or Substituted Cls alkenyl, 
unsubstituted or substituted Cls alkynyl, =O, —CN, 
NO, OR7, OC(O)R7, COR7, C(O)R’, 
CONR7R, NR7C(O)R, NR7R, SR7, SOR7, 

—SOR", -SONRR, NRSOR, unsubstituted or 
substituted phenyl, unsubstituted or substituted 5- or 6-mem 
bered heteroaryl, and unsubstituted or substituted 4- to 
7-membered heterocyclyl. If present, one substituent is pref 
erably located ortho to one of the heteroatoms in the ring or is 
an oxygenatom directly connected to a ring heteroatom (i.e. 
N-oxide). 
0239. In one embodiment of formulae (I) and (II), Z rep 
resents unsubstituted or substituted 6-membered heteroaryl 
with up to 3 nitrogenatoms and with from 0 to 3 substituents 
independently selected from the group consisting of halogen, 
unsubstituted or substituted Cls alkyl, unsubstituted or sub 
stituted Cls alkenyl, unsubstituted or Substituted Cls alky 
nyl, =O, CN, NO, —OR7, OC(O)R7, -COR7, 

C(O)R7, CONR7R, NRC(O)R, NR'R', SR7, 
S(O)R’, S(O).R7, SONR7R, NRSOR, unsub 

stituted or substituted phenyl, unsubstituted or substituted 5 
and 6-membered heteroaryl, and unsubstituted or substituted 
4- to 7-membered heterocyclyl. 
0240. In one embodiment of formulae (I) and (II), Z can be 
any unsubstituted or substituted chemically allowed regioi 
Somer of pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl and the 
like and their respective N-oxides. In preferred embodiments, 

SR7, SOR7, SOR7, SONR7R, NR7SOR, 
unsubstituted or substituted 5- or 6-membered heteroaryland 
a unsubstituted or substituted 4- to 7-membered heterocyclyl. 
In this embodiment, Z can be any chemically allowed regioi 
Somer of pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl and the 
like, and their respective N-oxides. 
0242. When a substituent on Z is substituted Cls alkyl, 
Substituted Cls alkenyl or Substituted Cls alkynyl, it may 
have from 1 to 3 substituents independently selected from the 
group consisting of halogen. —OR". =O,-CO.R.—C(O) 
R7, CONR7R, NR7C(O)R, NR7R, SR7, 
—SOR", -SOR", NR'SOR, unsubstituted or substi 
tuted phenyl, unsubstituted or substituted 5- or 6-membered 
heteroaryl, and unsubstituted or substituted 4- to 7-membered 
heterocyclyl. More preferably, it has from 1 to 3 substituents 
independently selected from the group consisting of halogen, 
OR7, —O, C(O)R’, COR7, CONR7R, NR7C 

(O)R, NR7R, SR 7, -S(O)R7, S(O).R7, 
—SONRR, NRSOR, and 4- to 7-membered hetero 
cyclyl. 
0243 When a substituent on Z is substituted phenyl, sub 
stituted 5- or 6-membered heteroaryl or substituted 4- to 
7-membered heterocyclyl, it have from 1 to 3 substituents 
independently selected from the group consisting of halogen, 
—OR7, CN, NO =O, OC(O)R’,-COR7, C(O) 
R7, CONR7R, NR7C(O)R, NR'R', SR', S(O) 
R", S(O)R’, NRSOR, unsubstituted 4- to 7-mem 
bered heterocyclyl, unsubstituted Cls alkyl and 
unsubstituted C-shaloalkyl, with the proviso that if the suit 
able substituent on residue Z is heterocyclic, substituents on 
this heterocycle preferably do not include another hetero 
cycle. 
0244. In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted 5- to 10-membered het 
eroaryl, having 0 to 4 substituents as defined in formula (I). 
0245. In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted 3- to 10-membered hetero 
cycle, having 0 to 3 substituents as defined in formula (I). 
0246. In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted 3- to 10-membered hetero 
cycle selected from the group consisting of pyrrolidine, pip 
eridine, imidazolidine, pyrazolidine, butyrolactam, Valero 
lactam, imidazolidinone, hydantoin, phthalimide, piperidine, 
1,4-dioxane, morpholine, thiomorpholine, thiomorpholine 
S.S.-dioxide, piperazine, pyran, pyridone, 3-pyrroline, thi 
opyran, pyrone, tetrahydrofuran, and tetrahydrothiophene. 
0247. In one embodiment of any of formulae (I) and (II), Z 

is any Substituted or unsubstituted chemically allowed regioi 
Somers of pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl and the 
like and their respective N-oxides. 
0248. In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted 2-pyridyl. 
0249. In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted 2-pyridyl-N-oxide. 
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0250 In one embodiment of any of formulae (I) and (II), Z 
is a substituted or unsubstituted 3-pyridyl. 
0251. In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted 3-pyridyl-N-oxide. 
0252. In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted 4-pyridyl. 
0253) In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted 4-pyridyl-N-oxide. 
0254. In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted pyrazolyl. 
0255. In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted imidazolyl. 
0256 In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted thiazolyl. 
0257. In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted triazolyl. 
0258. In one embodiment of any of formulae (I) and (II), Z 

is pyridinyl with from 0 to 3 substituents: pyrimidinyl with 
from 0 to 3 substituents; pyrazinyl with from 0 to 3 substitu 
ents; or pyridazinyl with from 0 to 3 substituents (especially, 
where one ring nitrogen has a =O Substituent). 
0259. In one embodiment of any of formulae (I) and (II), Z 

is pyrazolyl with from 0 to 3 substituents; or imidazolyl with 
from 0 to 3 substituents, or thiazolyl with from 0 to 3 sub 
stituents, or triazolyl with from 0 to 3 substituents. 
0260. In one embodiment in any of the formulae (I) and 

(II), Z is substituted or unsubstituted 6-membered heteroaryl 
with 1 to 2 nitrogen atoms and with 0 to 2 substituents inde 
pendently selected from the group consisting of unsubstituted 
C. alkyl, =O, C- haloalkyl, -COOH, - NO2, or 
—OR10. In this embodiment, Z can be any chemically 
allowed regioisomer of pyridyl, pyrimidinyl, pyridazinyl, 
pyrazinyl and the like, and their respective N-oxides. 
0261. In one embodiment in any of the formulae (I) and 

(II), Z is substituted or unsubstituted 6-membered heteroaryl 
with 1 to 2 nitrogen atoms and with 0 to 2 substituents inde 
pendently selected from the group consisting of CH3. =O. 
—CF3, —OCH3. In this embodiment, Z can be any chemi 
cally allowed regioisomer of pyridyl, pyrimidinyl, pyridazi 
nyl, pyrazinyl and the like, and their respective N-oxides. 
0262. In one embodiment in any of the formulae (I) and 

(II), Z is substituted or unsubstituted 6-membered heteroaryl 
with 1 to 2 nitrogen atoms and with 0 to 2 substituents inde 
pendently selected from the group consisting of halogen, 
Substituted C. alkyl (but not Chaloalkyl), unsubstituted 
or Substituted Coalkenyl, unsubstituted or Substituted C 
alkynyl, =O, CN, C(O)R', C(O)NR'R'', 
NRC(O)R'', NR'R', SR, S(O)R', S(O) 

R', S(O)NR'R' NRS(O).R'', OC(O)R', 
-COR' (but not-COH), OC(O)NR'R'', NRC 
(O)NR'R''. - NR'COR'', unsubstituted or substituted 5 
or 6-membered heteroaryland a unsubstituted or substituted 
3- to 7-membered heterocyclyl. Preferred substituents 
include chlorine. —O. —CN, —SCH. —SOCH. In this 
embodiment, Z can be any chemically allowed regioisomer of 
pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl and the like, and 
their respective N-oxides. 
0263. In one embodiment in any of the formulae (I) and 

(II), at least one Substituent on the group Z is cyano. 
0264. In one embodiment in any of the formulae (I) and 

(II), at least one substituent on the group Z is S(O)R’. In 
one particular embodiment, R is methyl. 

29 
Jun. 25, 2009 

0265. In one embodiment in any of the formulae (I) and 
(II), at least one substituent on the group Z is halogen, par 
ticularly chlorine. 
0266. In one embodiment in any of the formulae (I) and 
(II), at least one substituent on the group Z is —OR". In one 
particular embodiment, R7 is methyl. 
0267 In one embodiment in any of the formulae (I) and 
(II), at least one substituent on the group Z is - SR". In one 
particular embodiment, R7 is methyl. 
0268. In one embodiment in any of the formulae (I) and 
(II), at least one Substituent on the group Z is unsubstituted 
C. alkyl (in particular methyl) or Chaloalkyl (in particu 
lar —CF). 
0269. In one embodiment in any of the formulae (I) and 
(II), at least one substituent on the group Z is Substituted C 
alkyl (preferably not Chaloalkyl). 
0270. In one embodiment in any of the formulae (I) and 
(II), no substituents, except hydrogen, exist on the group Z. 
0271 In one embodiment in any of the formulae (I) and 
(II), Z is a substituted or unsubstituted 6-membered het 
eroaryl with 1 to 2 nitrogenatoms and with 0 to 2 substituents 
independently selected from the group consisting of halogen, 
Substituted C. alkyl (but not Chaloalkyl), unsubstituted 
or Substituted Coalkenyl, unsubstituted or Substituted C 
alkynyl, =O, CN, C(O)R', C(O)NR'R'', 
NRC(O)R'', NR'R', SR', S(O)R', S(O) 

R', S(O)NR'R'2 NRS(O).R'', OC(O)R', 
COR' (but not-COH), OC(O)NR'R'', NRC 

(O)NR'R'', NR'COR'', unsubstituted or substituted 5 
or 6-membered heteroaryl and a unsubstituted or substituted 
3- to 7-membered heterocyclyl. Preferred substituents 
include chlorine. —O. —CN, —SCH. —SOCH. In this 
embodiment, Z can be any chemically allowed regioisomer of 
pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl and the like, and 
their respective N-oxides. 
0272. In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted Co aryl or substituted or 
unsubstituted 5- to 10-membered heteroaryl selected from 
pyridyl, pyridaZinyl, pyrazinyl, pyrimidinyl, triazinyl, quino 
linyl, quinoxalinyl, quinazolinyl, cinnolinyl, phthalazinyl, 
benzotriazinyl, purinyl, benzimidazolyl, benzopyrazolyl, 
benzotriazolyl, benzisoxazolyl, isobenzofuryl, isoindolyl, 
indolizinyl, benzotriazinyl, thienopyridinyl, thienopyrimidi 
nyl, pyrazolopyrimidinyl, imidazopyridines, benzothiazolyl, 
benzofuranyl, benzothienyl, indolyl, quinolyl, isoquinolyl, 
isothiazolyl pyrazolylindazolyl, pteridinyl, imidazolyl, tria 
Zolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiaz 
olyl pyrrolyl, thiazolyl, furyl or thienyl. 
0273. In one embodiment of any of formulae (I) and (II), Z 

is a Substituted or unsubstituted heterocyclic ring system 
selected from pyrrolidine, piperidine, imidazolidine, pyrazo 
lidine, butyrolactam, Valerolactam, imidazolidinone, hydan 
toin, dioxolane, phthalimide, piperidine, 1,4-dioxane, mor 
pholine, thiomorpholine, thiomorpholine-5-oxide, 
thiomorpholine-SS-dioxide, piperazine, pyran, pyridone, 
3-pyrroline, thiopyran, pyrone, tetrahydrofuran or tetrahy 
drothiophene. Preferably, Z is selected from substituted and 
unsubstituted piperidine, Substituted and unsubstituted pip 
erazine, and Substituted and unsubstituted morpholine. 
0274. In one embodiment of any of formulae (I) and (II) 
when Z is NR7R, R is hydrogen and R is preferably 
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selected from the group consisting of substituted or unsubsti 
tuted Co aryl, Substituted or unsubstituted Cls alkyl (C) 
aryl, substituted or unsubstituted Cls alkyl(5 to 10 mem 
bered)heteroaryl, and substituted or unsubstituted 5 to 10 
membered heteroaryl. 
0275. In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted 6-membered heteroaryl 
selected from the group consisting of pyridyl, pyridazinyl, 
pyrazinyl, pyrimidinyl, and triazinyl. 
0276. In one embodiment of any of formulae (I) and (II), Z 

is a substituted or unsubstituted 5-membered heteroaryl 
selected from the group consisting of isothiazolyl pyrazolyl, 
imidazolyl, thienyl, furyl, triazolyl, tetrazolyl, oxazolyl, isox 
azolyl, oxadiazolyl, thiadiazolyl pyrrolyl, and thiazolyl. 
0277. In one embodiment of any of formulae (I) and (II), Z 

is a heterocycle selected from the group consisting of pyrro 
lidine, piperidine, imidazolidine, pyrazolidine, butyrolactam, 
Valerolactam, imidazolidinone, hydantoin, dioxolane, 
phthalimide, piperidine, 1,4-dioxane, morpholine, thiomor 
pholine, thiomorpholine-5-oxide, thiomorpholine-SS-diox 
ide, piperazine, pyran, pyridone, 3-pyrroline, thiopyran, 
pyrone, tetrahydrofuran, and tetrahydrothiophene. 
0278. In one embodiment in any of the formulae (I) and 

(II), Z is a heterocyclic group represented by formula (A) as 
defined in paragraphs 0022, 0023, and 0024. 
0279. In one embodiment of each of the formulae (I) and 

(II), at least one substituent on Z is a heterocyclyl selected 
from the group including pyrrolidine, piperidine, imidazoli 
dine, pyrazolidine, butyrolactam, Valerolactam, imidazolidi 
none, hydantoin, dioxolane, phthalimide, piperidine, 1,4-di 
oxane, morpholine, thiomorpholine, thiomorpholine-5- 
oxide, thiomorpholine-SS-dioxide, piperazine, pyran, 
pyridone, 3-pyrroline, thiopyran, pyrone, tetrahydrofuran, or 
tetrahydrothiophene. 
0280. In other embodiments of each of the formulae (I) 
and (II), when formula (A) is present, R. R. R. R', R, 
R’, and R are independently hydrogen or Calkyl. In 
another preferred embodiment, at least three of R. R. R’, 
R. R. R. and Rare hydrogen, j is 1 or 2, k is 1 or 2 with 
the proviso that j+k is 3 or 4. In another preferred embodi 
ments, at least five of R,R,R,R,R,R, and Rare 
hydrogen, j is 1 or 2, k is 1 or 2 with the proviso that j+k is 3 
or 4. 

0281. In one embodiment of any of formulae (I) and (II), Z 
is monocyclic. 
0282. In one embodiment of any of the formulae (I) and 

(II), heterocycle groups as Substituents on Z are represented 
by formula (A) as defined in 0022, 0023, and 0024. 
0283. In one embodiment of any of the formulae (I) and 

(II), at least one substituent on the group Z is a heterocyclyl 
selected from the group including pyrrolidine, piperidine, 
imidazolidine, pyrazolidine, butyrolactam, Valerolactam, 
imidazolidinone, hydantoin, dioxolane, phthalimide, piperi 
dine, 1,4-dioxane, morpholine, thiomorpholine, thiomorpho 
line-5-oxide, thiomorpholine-SS-dioxide, piperazine, pyran, 
pyridone, 3-pyrroline, thiopyran, pyrone, tetrahydrofuran, 
and tetrahydrothiophene. 
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0284. In one embodiment of any of formulae (I) and (II), Z 
is the following residue: 

0285. In another embodiment of any of formulae (I) and 
(II), Z is selected from one of the following residues: 

0286. In another embodiment of any of formulae (I) and 
(II), Z is selected from one of the following residues: 

0287. In another embodiment of any of formulae (I) and 
(II), Z is selected from one of the following residues: 
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-continued -continued 

N A 

y 

0288. In one embodiment of any of formulae (I) and (II), Z 
has one or more Substituents selected from the group consist 
ing of 

CH3 

| P 
O 

O M 
N- e O O 

w 
w 
w 
w 

w 

-CH3 

OH. 

0289 with the proviso that at least one substituent is other 
than hydrogen. In another embodiment, all Substituents on Z 
are hydrogen. 
0290. In one embodiment of any of formulae (III-LXXV), 
Z, Z, Z", Z” and Z are independently selected from the 
group consisting of hydrogen, halogen, Substituted or unsub 
stituted Cls alkyl, Substituted or unsubstituted Cls alkenyl, 
substituted or unsubstituted Cls alkynyl, =O. —CN, 
NO, OR, OC(O)R, COR'', C(O)R'', 
C(O)NR'R'2, NRC(O)R'', NR'R'2, SR 9, 
S(O)R', S(O).R', S(O)NR'R'', NRS(O) 

R'', OC(O)NR'R'', NRC(O)NR'R'', substituted 
or unsubstituted phenyl, substituted or unsubstituted 5- or 
6-membered heteroaryl, and substituted or unsubstituted 4- to 
7-membered heterocyclyl. If present, one substituent is pref 
erably located ortho to one of the heteroatoms in the het 
eroaryl Z ring. Alternatively, one Substituent, =O, may be 
directly connected to a ring heteroatom in the heteroaryl Z 
ring. 
0291. In one embodiment, any of formulae (III-LXXV), 
Z, Z', Z, Z” and Z are independently selected from the 
group consisting of unsubstituted C. alkyl (not-Me), =O. 
C. haloalkyl (not —CF), —COOH, NO, or —OR' 
(not —OMe). In this embodiment, Z can be any chemically 
allowed regioisomer of pyridyl, pyrimidinyl, pyridazinyl, 
pyrazinyl and the like, and their respective N-oxides. 
0292. In one embodiment, any of formulae (III-LXXV), 
Z, Z', Z, Z” and Z are independently selected from the 
group consisting of —CH =O. —CF —OCH. In this 
embodiment, Z can be any chemically allowed regioisomer of 
pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl and the like, and 
their respective N-oxides. 
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0293. In one embodiment, any of formulae (III-LXXV), 
Z, Z, Z, Z” and Z are independently selected from the 
group consisting of halogen, Substituted C. alkyl (but not 
C. haloalkyl), unsubstituted or substituted C. alkenyl, 
unsubstituted or substituted C. alkynyl, =O. —CN, 

C(O)Rio, C(O)NR'R'', NRC(O)R'', NR'R'2, 
SR', S(O)R', S(O).R', S(O)NR'R' 

NR'S(O).R'', OC(O)R', COR' (but not-COH), 
OC(O)NR'R'2, NRC(O)NR'R'2, NROCOR'', 

unsubstituted or substituted 5- or 6-membered heteroaryland 
a unsubstituted or substituted 4- to 7-membered heterocyclyl. 
Preferred substituents include chlorine. —O, —CN, 
—SCH, -SOCH. In this embodiment, Z can be any 
chemically allowed regioisomer of pyridyl, pyrimidinyl, 
pyridazinyl, pyrazinyl and the like, and their respective N-OX 
ides. 
0294. In one embodiment in any of the formulae (III 
LXXV), at least one substituent Z, Z, Z, Z” and Z is cyano. 
0295. In one embodiment in any of the formulae (III 
LXXV), at least one substituent Z, Z, Z, Z” and Z is 
—S(O)R’. In one particular embodiment, R is methyl. 
0296. In one embodiment in any of the formulae (III 
LXXV), at least one substituent Z, Z, Z, Z and Z is 
halogen (in particular chlorine). 
0297. In one embodiment in any of the formulae (III 
LXXV), at least one substituent Z, Z, Z, Z and Z is 
—OR". In one particular embodiment, R is methyl. 
0298. In one embodiment in any of the formulae (III 
LXXV), at least one substituent Z, Z, Z, Z” and Z is - SR". 
In one particular embodiment, R is methyl. 
0299. In one embodiment in any of the formulae (III 
LXXV), at least one substituent Z, Z, Z, Z” and Z is 
unsubstituted C. alkyl (in particular methyl) or C. 
haloalkyl (in particular —CF). 
0300. In one embodiment in any of the formulae (III 
LXXV), at least one substituent Z, Z, Z, Z and Z is 
Substituted C. alkyl (preferably not Chaloalkyl). 
0301 In one embodiment in any of the formulae (III 
LXXV), all substituents Z, Z, Z", Z” and Z are hydrogen. 
0302) In one embodiment of any of formulae (III-LXXV), 
where at least one of Z, Z, Z", Z” and Z are a substituted or 
unsubstituted 4- to 7-membered heterocycle, such suitable 
heterocyclic groups are represented by formula (A) as defined 
in 0022, 0023), and 0024. Preferably, R. R. R. R. 
R. R. and Rare independently hydrogenor Calkyl. In 
another preferred embodiment, at least three of R. R. R. 
R. R. R. and Rare hydrogen, j is 1 or 2, k is 1 or 2 with 
the proviso that j+k is 3 or 4. In another preferred embodi 
ments, at least five of R,R,R,R,R,R, and Rare 
hydrogen, j is 1 or 2, k is 1 or 2 with the proviso that j+k is 3 
or 4. 

0303. In one embodiment of any of formulae (III-LXXV), 
at least one of Z, Z, Z", Z” and Z is a unsubstituted or 
Substituted heterocyclyl selected from the group including 
pyrrolidine, piperidine, imidazolidine, pyrazolidine, butyro 
lactam, Valerolactam, imidazolidinone, hydantoin, diox 
olane, phthalimide, piperidine, 1,4-dioxane, morpholine, 
thiomorpholine, thiomorpholine-5-oxide, thiomorpholine-S, 
S-dioxide, piperazine, pyran, pyridone, 3-pyrroline, thiopy 
ran, pyrone, tetrahydrofuran, and tetrahydrothiophene. 
0304. In one embodiment of any of formulae (III-LXXV), 
at least one of Z, Z, Z", Z” and Z is a substituted or unsub 
stituted 5- or 6-membered heteroaryl selected from the group 
consisting of pyridyl, pyridazinyl, pyrazinyl, pyrimidinyl, tri 
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azinyl, isothiazolyl pyrazolyl, imidazolyl, thienyl, furyl, tria 
Zolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiaz 
olyl pyrrolyl, and thiazolyl. 
(0305. In one embodiment of any of formulae (III-LXXV), 
when Z, Z, Z, Z” and Z are substituted Cls alkyl, substi 
tuted C-salkenyl or Substituted C-salkynyl, it preferably has 
from 1 to 3 substituents independently selected from the 
group consisting of halogen, -OH, -OR". =O, 
COR', C(O)R'', C(O)NR'R'', NRC(O)R'', 
NR'R', SR 9, S(O)R', S(O).R'9, NRS(O) 

R'', substituted or unsubstituted phenyl, substituted or 
unsubstituted 5- or 6-membered heteroaryl, and substituted 
or unsubstituted 4- to 7-membered heterocyclyl. More pref 
erably, it has from 1 to 3 substituents independently selected 
from the group consisting of halogen, OH, -OR', =O, 
C(O)R, COR'', C(O)NR'R'', NRC(O)R'', 
NR'R', SR', S(O)R', S(O).R', S(O) 

NR'R'', NR'S(O).R'', and 4- to 7-membered hetero 
cyclyl. 
0306 In one embodiment of each of the formulae (III 
LXXV) when at least one of Z, Z, Z, Z” and Z is a substi 
tuted Cls alkyl, at least one substituent is a Substituted or 
unsubstituted 4- to 7-membered heterocyclyl represented by 
formula (A) as defined in 0022, 0023), and 0024. Prefer 
ably, R. R. R. R. R. R., and Rare independently 
hydrogen or Calkyl. In another preferred embodiment, at 
least three of R,R,R,R,R,R, and Rare hydro 
gen, j is 1 or 2, k is 1 or 2 with the proviso that j+k is 3 or 4. 
In another preferred embodiments, at least five of R. R', 
R’, R. R. R. and Rare hydrogen, j is 1 or 2, k is 1 or 
2 with the proviso that j+k is 3 or 4. 
0307. In one embodiment of each of the formulae (III 
LXXV) when at least one of Z, Z, Z, Z” and Z is a substi 
tuted Cls alkyl, at least one substituent is selected from the 
group including pyrrolidine, piperidine, imidazolidine, pyra 
Zolidine, butyrolactam, Valerolactam, imidazolidinone, 
hydantoin, dioxolane, phthalimide, piperidine, 1,4-dioxane, 
morpholine, thiomorpholine, thiomorpholine-5-oxide, thio 
morpholine-SS-dioxide, piperazine, pyran, pyridone, 3-pyr 
roline, thiopyran, pyrone, tetrahydrofuran, and tetrahy 
drothiophene. 
0308. In one embodiment of each of the formulae (III 
LXXV) when at least one of Z, Z, Z, Z” and Z is a substi 
tuted Cls alkyl, at least one substituent is a substituted or 
unsubstituted 5- or 6-membered heteroaryl selected from the 
group consisting of pyridyl, pyridazinyl, pyrazinyl, pyrimidi 
nyl, triazinyl, isothiazolyl pyrazolyl, imidazolyl, thienyl, 
furyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, 
thiadiazolyl pyrrolyl, and thiazolyl. 
(0309. In one embodiment of the formulae (III-LXXV), Z', 
Z", Z, Z” or Z are selected from one of the following resi 
dues 
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XXIII, XXV,XL, XLIII, L, LVI), Z, Z, Z” or Z are selected 
-continued such that the residue Z (as defined for formula II) is selected 

from the group consisting of 

OH 

with the proviso that at least one of Z, Z, Z", Z” or Z are 
other than hydrogen. 
0310. In one embodiment of the formulae (III-LXXV), Z', 
Z, Z, Z” or Z are each hydrogen. 
0311. In embodiments of the formulae (XVIII, XIX, XX), 
Z, Z", Z” or Z are selected such that the residue Z(as defined 
for formula II) is: 

0312. In embodiments of the formulae (XV-XVII, XXVI, 
XXV), Z, Z, Z or Z are selected such that the residue Z (as 
defined for formula II) is selected from the group consisting 
of: 

0313. In embodiments of the formulae (IX, X, XI, XV, 
XVI, XVII), Z, Z, Z” or Z are selected such that the residue 
Z (as defined for formula II) is selected from the group con 
sisting of: 

0314. In embodiments of the formulae (III, IV, V,VI,VII, 
IX, X, XI, XII, XIII, XIV, XV, XVI, XVIII, XIX, XXII, 
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-continued 

0315. In one embodiment of any of formulae (III-LXXV), 
when Z, Z, Z, Z” and Z is substituted heterocyclyl or 
heteroaryl, it preferably has from 0 to 2 substituents indepen 
dently selected from the group consisting of Substituted or 
unsubstituted Cls alkyl, —OR', OH, -C(O)R', 
C(O)NR'R' NR'R'' and S(O).R. 

0316. In one embodiment of any of formulae (I-LXXV), 
Z, Z, Z, Z”, and Z are each independently hydrogen, halo 
gen, —CN, OR7, NR7R, - SR" (e.g., thiomethyl), 
—SOR", and -SOR" (e.g., methylsulfonyl), unsubstituted 
or substituted Calkoxyl (e.g., methoxy), unsubstituted or 
Substituted C. alkyl (e.g., methyl), unsubstituted or Substi 
tuted phenyl, or unsubstituted or substituted 5- or 6-mem 
bered heterocyclyl. 
0317. In one embodiment, compounds are represented by 
the formula (LXXVI): 

LXXVI 
X 

N 

2 

s 
o? YNH o 

N 

N 
2 No. 

C 

where X represents OCF, tert-butyl, ethyl, oxazole, C(O) 
CH, CN, fluorine, CF, isopropoxy, isoamyl, or hydroxybu 
tyl. 
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0318. In one embodiment, compounds are represented by 
the formula (LXXVI): 

LXXVI 
X 

* N 
2 

s 
o? YNH o 

N 

N 
2 No. 

C 

where X represents isopropyl. 
0319. In one embodiment, compounds are represented by 
the formula (LXXVII): 

LXXVII 
NHSO 

C 

\ / 
where X is OCF, tert-butyl, ethyl, isopropyl, oxazole, C(O) 
CH, CN, fluorine, CF, isopropoxy, isoamyl, or hydroxybu 
tyl. 
Compositions that Modulate CCR9 Activity 
0320 In another aspect, the present invention provides 
compositions that modulate CCR9 activity. Generally, the 
compositions for modulating chemokine receptor activity in 
humans and animals will comprise a pharmaceutically 
acceptable excipient or diluent and a compound having the 
formula provided above as formula (I). 
0321. The term “composition” as used herein is intended 
to encompass a product comprising the specified ingredients 
in the specified amounts, as well as any product which results, 
directly or indirectly, from combination of the specified 
ingredients in the specified amounts. By “pharmaceutically 
acceptable' it is meant the carrier, diluent or excipient must 
be compatible with the other ingredients of the formulation 
and not deleterious to the recipient thereof. 
0322 The pharmaceutical compositions for the adminis 
tration of the compounds of this invention may conveniently 
be presented in unit dosage form and may be prepared by any 
of the methods well known in the art of pharmacy. All meth 
ods include the step of bringing the active ingredient into 
association with the carrier which constitutes one or more 
accessory ingredients. In general, the pharmaceutical com 
positions are prepared by uniformly and intimately bringing 
the active ingredient into association with a liquid carrier or a 
finely divided solid carrier or both, and then, if necessary, 
shaping the product into the desired formulation. In the phar 
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maceutical composition the active object compound is 
included in an amount sufficient to produce the desired effect 
upon the process or condition of diseases. 
0323. The pharmaceutical compositions containing the 
active ingredient may be in a form suitable for oral use, for 
example, as tablets, troches, lozenges, aqueous or oily Sus 
pensions, dispersible powders or granules, emulsions and self 
emulsifications as described in U.S. Patent Application 
20020012680, hard or soft capsules, or syrups or elixirs. 
Compositions intended for oral use may be prepared accord 
ing to any method known to the art for the manufacture of 
pharmaceutical compositions. Such compositions may con 
tain one or more agents selected from Sweetening agents, 
flavoring agents, coloring agents and preserving agents in 
order to provide pharmaceutically elegant and palatable 
preparations. Tablets contain the active ingredient in admix 
ture with other non-toxic pharmaceutically acceptable excipi 
ents which are suitable for the manufacture of tablets. These 
excipients may be, for example, inert diluents such as cellu 
lose, silicon dioxide, aluminum oxide, calcium carbonate, 
Sodium carbonate, glucose, mannitol, Sorbitol, lactose, cal 
cium phosphate or Sodium phosphate; granulating and disin 
tegrating agents, for example, corn Starch, or alginic acid: 
binding agents, for example PVP cellulose, PEG, starch, 
gelatin or acacia, and lubricating agents, for example magne 
sium Stearate, Stearic acidortalc. The tablets may be uncoated 
or they may be coated enterically or otherwise by known 
techniques to delay disintegration and absorption in the gas 
trointestinal tract and thereby provide a Sustained action over 
a longer period. For example, a time delay material Such as 
glyceryl monostearate or glyceryl distearate may be 
employed. They may also be coated by the techniques 
described in the U.S. Pat. Nos. 4,256,108; 4,166,452; and 
4.265,874 to form osmotic therapeutic tablets for control 
release. 

0324 Formulations for oral use may also be presented as 
hard gelatin capsules where the active ingredient is mixed 
with an inert Solid diluent, for example, calcium carbonate, 
calcium phosphate or kaolin, or as Softgelatin capsules where 
the active ingredient is mixed with water oran oil medium, for 
example peanut oil, liquid paraffin, or olive oil. Additionally, 
emulsions can be prepared with a non-water miscible ingre 
dient such as oils and stabilized with Surfactants such as 
mono-diglycerides, PEG esters and the like. 
0325 Aqueous Suspensions contain the active materials in 
admixture with excipients suitable for the manufacture of 
aqueous Suspensions. Such excipients are Suspending agents, 
for example sodium carboxymethylcellulose, methylcellu 
lose, hydroxypropylmethylcellulose, Sodium alginate, poly 
vinyl-pyrrolidone, gum tragacanth and gum acacia; dispers 
ing or wetting agents may be a naturally-occurring 
phosphatide, for example lecithin, or condensation products 
of an alkylene oxide with fatty acids, for example polyoxy 
ethylene Stearate, or condensation products of ethylene oxide 
with long chain aliphatic alcohols, for example heptadecaeth 
yleneoxycetanol, or condensation products of ethylene oxide 
with partial esters derived from fatty acids and a hexitol such 
as polyoxyethylene Sorbitol monooleate, or condensation 
products of ethylene oxide with partial esters derived from 
fatty acids and hexitol anhydrides, for example polyethylene 
Sorbitan monooleate. The aqueous Suspensions may also con 
tain one or more preservatives, for example ethyl, or n-propyl. 
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p-hydroxybenzoate, one or more coloring agents, one or more 
flavoring agents, and one or more Sweetening agents, such as 
Sucrose or saccharin. 
0326 Oily suspensions may be formulated by suspending 
the active ingredient in a vegetable oil, for example arachis 
oil, olive oil, Sesame oil or coconut oil, or in a mineral oil such 
as liquid paraffin. The oily suspensions may contain a thick 
ening agent, for example beeswax, hard paraffin or cetyl 
alcohol. Sweetening agents such as those set forth above, and 
flavoring agents may be added to provide a palatable oral 
preparation. These compositions may be preserved by the 
addition of an antioxidant such as ascorbic acid. 
0327 Dispersible powders and granules suitable for 
preparation of an aqueous Suspension by the addition of water 
provide the active ingredient in admixture with a dispersing 
or wetting agent, Suspending agent and one or more preser 
Vatives. Suitable dispersing or wetting agents and Suspending 
agents are exemplified by those already mentioned above. 
Additional excipients, for example Sweetening, flavoring and 
coloring agents, may also be present. 
0328. The pharmaceutical compositions of the invention 
may also be in the form of oil in water emulsions. The oily 
phase may be a vegetable oil, for example olive oil or arachis 
oil, or a mineral oil, for example liquid paraffin or mixtures of 
these. Suitable emulsifying agents may be naturally-occur 
ring gums, for example gum acacia or gum tragacanth, natu 
rally-occurring phosphatides, for example Soybean, lecithin, 
and esters or partial esters derived from fatty acids and hexitol 
anhydrides, for example sorbitan monooleate, and condensa 
tion products of the said partial esters with ethylene oxide, for 
example polyoxyethylene Sorbitan monooleate. The emul 
sions may also contain Sweetening and flavoring agents. 
0329 Syrups and elixirs may be formulated with Sweet 
ening agents, for example glycerol, propylene glycol, Sorbitol 
or Sucrose. Such formulations may also contain a demulcent, 
a preservative. and flavoring and coloring agents. Oral solu 
tions can be prepared in combination with, for example, 
cyclodextrin, PEG and surfactants. 
0330. The pharmaceutical compositions may be in the 
form of a sterile injectable aqueous or oleaginous Suspension. 
This Suspension may be formulated according to the known 
art using those Suitable dispersing or wetting agents and Sus 
pending agents which have been mentioned above. The sterile 
injectable preparation may also be a sterile injectable solution 
or Suspension in a nontoxic parenterally acceptable diluent or 
Solvent, for example as a solution in 1,3-butane diol. Among 
the acceptable vehicles and solvents that may be employed 
are water, Ringer's Solution and isotonic sodium chloride 
Solution. In addition, sterile, axed oils are conventionally 
employed as a solvent or Suspending medium. For this pur 
pose any bland fixed oil may be employed including synthetic 
mono- or diglycerides. In addition, fatty acids such as oleic 
acid find use in the preparation of injectables. 
0331. The compounds of the present invention may also be 
administered in the form of Suppositories for rectal adminis 
tration of the drug. These compositions can be prepared by 
mixing the drug with a suitable non-irritating excipient which 
is solid at ordinary temperatures but liquid at the rectal tem 
perature and will therefore melt in the rectum to release the 
drug. Such materials are cocoa butter and polyethylene gly 
cols. Additionally, the compounds can be administered 
viaocular delivery by means of solutions or ointments. Still 
further, transdermal delivery of the subject compounds can be 
accomplished by means ofiontophoretic patches and the like. 
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0332 For topical use, creams, ointments, jellies, solutions 
or Suspensions containing the compounds of the present 
invention are employed. As used herein, topical application is 
also meant to include the use of mouth washes and gargles. 
0333. The pharmaceutical compositions and methods of 
the present invention may further comprise other therapeuti 
cally active compounds as noted herein, Such as those applied 
in the treatment of the above mentioned pathological condi 
tions. 

Methods of Treating CCR9-mediated Conditions or Diseases 
0334. In yet another aspect, the present invention provides 
methods of treating or preventing a CCR9-mediated condi 
tion or disease by administering to a subject having Such a 
condition or disease atherapeutically effective amount of any 
compound of formula (I) above. Compounds for use in the 
present methods include those compounds according to for 
mula (I), those provided above as embodiments, those spe 
cifically exemplified in the Examples below, and those pro 
vided with specific structures herein. The “subject' is defined 
herein to include animals such as mammals, including, but 
not limited to, primates (e.g., humans), cows, sheep, goats, 
horses, dogs, cats, rabbits, rats, mice and the like. In preferred 
embodiments, the Subject is a human. 
0335. As used herein, the phrase “CCR9-mediated condi 
tion or disease' and related phrases and terms refer to a 
condition or disease characterized by inappropriate, i.e., less 
than or greater than normal, CCR9 functional activity. Inap 
propriate CCR9 functional activity might arise as the result of 
CCR9 expression in cells which normally do not express 
CCR9, increased CCR9 expression (leading to, e.g., inflam 
matory and immunoregulatory disorders and diseases) or 
decreased CCR9 expression. Inappropriate CCR9 functional 
activity might also arise as the result of TECK secretion by 
cells which normally do not secrete TECK, increased TECK 
expression (leading to, e.g., inflammatory and immunoregu 
latory disorders and diseases) or decreased TECK expression. 
ACCR9-mediated condition or disease may be completely or 
partially mediated by inappropriate CCR9 functional activity. 
However, a CCR9-mediated condition or disease is one in 
which modulation of CCR9 results in some effect on the 
underlying condition or disease (e.g., a CCR9 antagonist 
results in some improvement in patient well being in at least 
Some patients). 
0336. The term “therapeutically effective amount’ means 
the amount of the subject compound that will elicit the bio 
logical or medical response of a cell, tissue, system, or ani 
mal. Such as a human, that is being sought by the researcher, 
Veterinarian, medical doctor or other treatment provider. 
0337 Diseases and conditions associated with inflamma 
tion, immune disorders, infection and cancer can be treated or 
prevented with the present compounds, compositions, and 
methods. In one group of embodiments, diseases or condi 
tions, including chronic diseases, of humans or other species 
can be treated with inhibitors of CCR9 function. These dis 
eases or conditions include: (1) allergic diseases such as 
systemic anaphylaxis or hypersensitivity responses, drug 
allergies, insect sting allergies and food allergies, (2) inflam 
matory bowel diseases, such as Crohn's disease, ulcerative 
colitis, ileitis and enteritis, (3) vaginitis, (4) psoriasis and 
inflammatory dermatoses such as dermatitis, eczema, atopic 
dermatitis, allergic contact dermatitis, urticaria and pruritus, 
(5) vasculitis, (6) spondyloarthropathies, (7) scleroderma, (8) 
asthma and respiratory allergic diseases Such as allergic 
asthma, allergic rhinitis, hypersensitivity lung diseases and 
the like, (9) autoimmune diseases, such as fibromyalagia, 
Scleroderma, ankylosing spondylitis,juvenile RA, Still's dis 
ease, polyarticular juvenile RA, pauciarticular juvenile RA, 
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polymyalgia rheumatica, rheumatoid arthritis, psoriatic 
arthritis, osteoarthritis, polyarticular arthritis, multiple scle 
rosis, Systemic lupus erythematosus, type I diabetes, type II 
diabetes, glomerulonephritis, and the like, (10) graft rejection 
(including allograft rejection), (11) graft-V-host disease (in 
cluding both acute and chronic), (12) other diseases in which 
undesired inflammatory responses are to be inhibited, such as 
atherosclerosis, myositis, neurodegenerative diseases (e.g., 
Alzheimer's disease), encephalitis, meningitis, hepatitis, 
nephritis, sepsis, sarcoidosis, allergic conjunctivitis, otitis, 
chronic obstructive pulmonary disease, sinusitis, Behcet’s 
syndrome and gout, (13) immune mediated food allergies 
Such as Coeliac (Celiac) disease (14) pulmonary fibrosis and 
other fibrotic diseases, and (15) irritable bowel syndrome. 
0338. In another group of embodiments, diseases or con 
ditions can be treated with modulators and agonists of CCR9 
function. Examples of diseases to be treated by modulating 
CCR9 function include cancers, cardiovascular diseases, dis 
eases in which angiogenesis or neovascularization play a role 
(neoplastic diseases, retinopathy and macular degeneration), 
infectious diseases (viral infections, e.g., HIV infection, and 
bacterial infections) and immunosuppressive diseases such as 
organ transplant conditions and skin transplant conditions. 
The term “organ transplant conditions' is means to include 
bone marrow transplant conditions and Solid organ (e.g., kid 
ney, liver, lung, heart, pancreas or combination thereof) trans 
plant conditions. 
0339 Preferably, the present methods are directed to the 
treatment of diseases or conditions selected from inflamma 
tory bowel disease including Crohn's disease and Ulcerative 
Colitis, allergic diseases, psoriasis, atopic dermatitis and 
asthma, autoimmune disease Such as rheumatoid arthritis and 
immune-mediated food allergies such as Coelaic disease. 
0340 Depending on the disease to be treated and the sub 

ject's condition, the compounds and compositions of the 
present invention may be administered by oral, parenteral 
(e.g., intramuscular, intraperitoneal, intravenous, ICV, intra 
cisternal injection or infusion, Subcutaneous injection, or 
implant), inhalation, nasal, vaginal, rectal, Sublingual, or 
topical routes of administration and may beformulated, alone 
or together, in Suitable dosage unit formulations containing 
conventional non toxic pharmaceutically acceptable carriers, 
adjuvants and vehicles appropriate for each rouse of admin 
istration. The present invention also contemplates adminis 
tration of the compounds and compositions of the present 
invention in a depot formulation. 
0341. In the treatment or prevention of conditions which 
require chemokine receptor modulation an appropriate dos 
age level will generally be about 0.001 to 100 mg per kg 
patient body weight per day which can be administered in 
single or multiple doses. Preferably, the dosage level will be 
about 0.01 to about 25 mg/kg per day; more preferably about 
0.05 to about 10 mg/kg per day. A suitable dosage level may 
be about 0.01 to 25 mg/kg per day, about 0.05 to 10 mg/kg per 
day, or about 0.1 to 5 mg/kg per day. Within this range the 
dosage may be 0.005 to 0.05, 0.05 to 0.5,0.5 to 5.0, or 5.0 to 
50 mg/kg per day. For oral administration, the compositions 
are preferably provided in the form of tablets containing 1.0 
to 1000 milligrams of the active ingredient, particularly 1.0, 
5.0, 10.0, 15.0, 20.0, 25.0, 50.0, 75.0, 100.0, 150.0, 2000, 
250.0, 300.0, 400.0, 500.0, 600.0, 750.0, 800.0, 900.0, and 
1000.0 milligrams of the active ingredient for the symptom 
atic adjustment of the dosage to the patient to be treated. The 
compounds may be administered on a regimen of 1 to 4 times 
per day, preferably once or twice per day. 
0342. It will be understood, however, that the specific dose 
level and frequency of dosage for any particular patient may 
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be varied and will depend upon a variety of factors including 
the activity of the specific compound employed, the meta 
bolic stability and length of action of that compound, the age, 
body weight, hereditary characteristics, general health, sex, 
diet, mode and time of administration, rate of excretion, drug 
combination, the severity of the particular condition, and the 
host undergoing therapy. 
0343. In still other embodiments, the present methods are 
directed to the treatment of allergic diseases, where a com 
pound or composition of the invention is administered either 
alone or in combination with a second therapeutic agent, 
where said second therapeutic agent is an antihistamine. 
When used in combination, the practitioner can administer a 
combination of the compound or composition of the present 
invention and a second therapeutic agent. Also, the compound 
or composition and the second therapeutic agent can be 
administered sequentially, in any order. 
0344. In yet other embodiments, the present methods are 
directed to the treatment of psoriasis where a compound or 
composition of the invention is used alone or in combination 
with a second therapeutic agent Such as a corticosteroid, a 
lubricant, a keratolytic agent, a vitamin D derivative, PUVA 
and anthralin. 
0345. In other embodiments, the present methods are 
directed to the treatment of atopic dermatitis using a com 
pound or composition of the invention either alone or in 
combination with a second therapeutic agent such as a lubri 
cant and a corticosteroid. 
0346. In further embodiments, the present methods are 
directed to the treatment of asthma using a compound or 
composition of the invention either alone or in combination 
with a second therapeutic agent such as a B2-agonist and a 
corticosteroid. 
0347 The compounds and compositions of the present 
invention can be combined with other compounds and com 
positions having related utilities to prevent and treat the con 
dition or disease of interest, such as inflammatory conditions 
and diseases, including inflammatory bowel disease, allergic 
diseases, psoriasis, atopic dermatitis and asthma, and those 
pathologies noted above. Selection of the appropriate agents 
for use in combination therapies can be made one of ordinary 
skill in the art. The combination of therapeutic agents may act 
synergistically to effect the treatment or prevention of the 
various disorders. Using this approach, one may be able to 
achieve therapeutic efficacy with lower dosages of each 
agent, thus reducing the potential for adverse side effects. 
0348. The weight ratio of the compound of the present 
invention to the second active ingredient may be varied and 
will depend upon the effective dose of each ingredient. Gen 
erally, an effective dose of each will be used. Thus, for 
example, when a compound of the present invention is com 
bined with an NSAID the weight ratio of the compound of the 
present invention to the NSAID will generally range from 
about 1000:1 to about 1:1000, preferably about 200:1 to about 
1:200. Combinations of a compound of the present invention 
and other active ingredients will generally also be within the 
aforementioned range, but in each case, an effective dose of 
each active ingredient should be used. 

EXAMPLES 

0349 Reagents and solvents used below can be obtained 
from commercial sources such as Aldrich Chemical Co. (Mil 
waukee, Wis., USA). H-NMR were recorded on a Varian 
Mercury 400 MHz NMR spectrometer. Significant peaks are 
tabulated in the order: multiplicity (s, singlet; d, doublet; t, 
triplet, q, quartet; m, multiplet) and number of protons. Mass 
spectrometry results are reported as the ratio of mass over 
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charge, followed by the relative abundance of each ion (in 
parenthesis). In tables, a single m/e value is reported for the 
M+H (or, as noted, M-H) ion containing the most common 
atomic isotopes. Isotope patterns correspond to the expected 
formula in all cases. Electrospray ionization (ESI) mass spec 
trometry analysis was conducted on a Hewlett-Packard MSD 
electrospray mass spectrometer using the HP1100 HPLC for 
sample delivery. Normally the analyte was dissolved in 
methanol at 0.1 mg/mL and 1 microlitre was infused with the 
delivery solvent into the mass spectrometer, which scanned 
from 100 to 1500 daltons. All compounds could be analyzed 
in the positive ESI mode, using acetonitrile/water with 1% 
formic acid as the delivery solvent. The compounds provided 
below could also be analyzed in the negative ESI mode, using 
2 mM NHOAc in acetonitrile/water as delivery system. 
0350 Compounds within the scope of this invention can 
be synthesized as described below, using a variety of reac 
tions known to the skilled artisan. A sample of useful routes to 
both the benzophenone and heteroaryl derived subunits and to 
fully elaborated sulfonamide molecules of formula (I) within 
this claim are provided below. In the descriptions of the 
syntheses that follow, some precursors were obtained from 
commercial sources. These commercial sources include Ald 
rich Chemical Co., Acros Organics, Ryan Scientific Incorpo 
rated, Oakwood Products Incorporated, Lancaster Chemi 
cals, Sigma Chemical Co., Lancaster Chemical Co., TCI 
America, Alfa Aesar, Davos Chemicals, and GFS Chemicals. 
0351 Compounds of the invention can be prepared using 
conventional synthetic methodology. Examples of 
approaches that may be taken to synthesize these compounds 
are shown below. Nonetheless, one skilled in the art will 
recognize that alternative methods may be employed to Syn 
thesize the target compounds of this invention, and that the 
approaches described within the body of this document are 
not exhaustive, but do provide broadly applicable and practi 
cal routes to compounds of interest. 
0352 Certain molecules claimed in this patent can exist in 
different enantiomeric and diastereomeric forms and all Such 
variants of these compounds are within the scope of the 
invention. 
0353. The detailed description of the experimental proce 
dures used to synthesize key compounds in this text lead to 
molecules that are described by the physical data identifying 
them as well as by the structural depictions associated with 
them. 
0354 Those skilled in the art will also recognize that dur 
ing standard work up procedures in organic chemistry, acids 
and bases are frequently used. Salts of the parent compounds 
are sometimes produced, if they possess the necessary intrin 
sic acidity or basicity, during the experimental procedures 
described within this patent. 

Preparation of CCR9 Modulators 
0355 The following examples are offered to illustrate, but 
not to limit, the claimed invention. 
0356. Additionally, those skilled in the art will recognize 
that the molecules claimed in this patent may be synthesized 
using a variety of Standard organic chemistry transforma 
tions. 
0357 Certain general reaction types employed widely to 
synthesize target compounds in this invention are Summa 
rized in the examples. Specifically, generic procedures for 
sulfonamide formation, pyridine N-oxide formation and 
2-aminophenyl-arylmethanone synthesis via Friedel–Crafts 
type approaches are given, but numerous other standard 
chemistries are described within and were employed rou 
tinely. 
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0358 While not intended to be exhaustive, representative 
synthetic organic transformations which can be used to pre 
pare compounds of the invention are included below. 
0359 These representative transformations include: stan 
dard functional group manipulations; reduction such as nitro 
to amino; oxidations of functional groups including alcohols 
and pyridines: aryl substitutions via IPSO or other mecha 
nisms for the introduction of a variety of groups including 
nitrile, methyl and halogen; protecting group introductions 
and removals; Grignard formation and reaction with an elec 
trophile; metal-mediated cross couplings including but not 
limited to Buckvald, Suzuki and Sonigashira reactions; halo 
genations and other electrophilic aromatic Substitution reac 
tions; diazonium salt formations and reactions of these spe 
cies; etherifications; cyclative condensations, dehydrations, 
oxidations and reductions leading to heteroaryl groups: aryl 
metallations and transmetallations and reaction of the ensu 
ing aryl-metal species with an electrophile Such as an acid 
chloride or Weinreb amide; amidations; esterifications; 
nuclephilic Substitution reactions; alkylations; acylations; 
Sulfonamide formation; chlorosulfonylations; ester and 
related hydrolyses, and the like. 
0360 Compounds of the invention, including those listed 
in the table of activities, can be made by the methods and 
approaches described in the following experimental section 
and by the use of standard organic chemistry transformations 
well known to those skilled in the art. 

0361. The following general procedures summarize meth 
odologies frequently utilized to synthesize the intermediates 
and compounds of the invention. Specific examples of the use 
of these general methodologies is given in the detailed experi 
mental sections for individual compounds. 
0362. Additionally, various organic chemistry transfor 
mations are described, as they relate to the synthesis of spe 
cific compounds of the invention. These specific synthetic 
approaches and methodologies can also be applied, in agen 
eral sense, to access general classes of compounds claimed in 
this invention. 

0363 Additionally, it is envisaged that many standard 
organic chemistry transformations, well known to those 
skilled in the art, including but not limited to those outlined 
previously in the introductory comments section to the prepa 
ration of CCR9 modulators, can be applied to enable the 
synthesis of broad classes of compounds and intermediates of 
the invention. 

General Procedure for the Preparation of 
N-Aryl-benzenesulfonamides 
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0365. To the desired aniline (0.5 mmol) dissolved in pyri 
dine and cooled in an ice-water bath was added a solution of 
an aryl sulfonyl chloride (0.5 mmol) dissolved in cold pyri 
dine. The reaction mixture was then heated to 60° C. with 
gentle shaking for 16 h. Evaporation of the solvent with 
standard workup followed by either flash chromatography or 
reversed phase HPLC yielded the corresponding N-aryl-ben 
Zenesulfonamides. 

O 

General Procedure for the Synthesis of (2-Amino 
phenyl)-pyridinyl-methanones and (2-Amino-phe 

nyl)-heteroaryl-methanones 
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0367 To 12.5 mL 1 MBC1 (12 mmol. 1.2 eq.) in meth 
ylene chloride stirred at 0°C. was added a solution of the 
desired haloaniline (10 mmol. 1.0 eq.) in 15 mL of TCE drop 
wise over 20 minutes. After 10 minutes the desired cyanopy 
ridine (11 mmol. 1.1 eq.) was added followed by AICl (15 
mmol. 1.5 eq.). The reaction was brought to RT, stirred for an 
hour then heated at 80-90° C. until all of the DCM was 
distilled off. The reaction mixture was then refluxed at 160° 
C. for 4 hours, cooled to RT and stirred overnight. 10 mL 3 M 
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HCl were carefully added and the mixture was refluxed at 
120° C. for 2-3 hours while reaction progress was monitored 
by LC/MS. The crude reaction was cooled to RT and 100 mL 
water were added. The crude mixture was extracted with 
DCM (2x50 mL), the aqueous layer was set aside and the 
organic layer was back extracted with 50 mL 1 M HCl (aq.). 
All aqueous layers were combined, brought to pH 12 with 3 
M. NaOH (aq) and extracted with DCM (4x50 mL). The 
DCM layer was dried on NaSO filtered and concentrated 
by rotary evaporation. The crude product was washed liber 
ally with EtO and dried under vacuum, and further purified 
by conventional techniques such as column chromatography 
when necessary. 

Alternate General Procedure (2) for the Synthesis of 
(2-Amino-phenyl)-pyridinyl-methanones and 
(2-Amino-phenyl)-heteroaryl-methanones 
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0369 To a solution of desired aniline (40 mmol) in 25 mL 
pyridine was added 5.3 mL (43.1 mmol) of pivaloyl chloride 
and the reaction mixture stirred overnight at room tempera 
ture. The mixture was poured into vigorously stirring 6M 
HCl, and the solids were collected by vacuum filtration, 
washed well with HO, and dried in vacuo. 
0370 2.2-dimethyl propanamide protected aniline 
(0.0095 mol) in dry THF (40 ml) was cooled to -5°C. n-Butyl 
lithium (24 ml, 1.2 M, 0.0284 mol) was added dropwise and 
the reaction stirred at the same temperature for 2 h. The 
reaction mixture was cooled to -70° C. and to this was added 
the desired aryl or heteroaryl carboxylic acid (0.0142 mol), 
dissolved in dry THF (10 ml), dropwise. The mixture was 
stirred at room temperature for 18 h, quenched with water and 
extracted with ethyl acetate. The extract was washed with 
brine solution and concentrated. The product was purified by 
column using 5-10% of ethyl acetate in pet ether as eluent. 
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0371 Removal of the pivaloyl protecting group form the 
amino ketone (0.4g, 0.0013 mol) in 2 ml of methanol was 
effected via addition of potassium hydroxide (0.48g, 0.00857 
mol) in 1.2 ml of water. The reaction mixture was heated at 
70° C. for 6 h, diluted with water and extracted with ethyl 
acetate. The extract was washed with water, brine and con 
centrated. The crude material was purified by column chro 
matography. 
0372. Alternatively, 6NHCl (10 ml) and intermediate piv 
aloyl protected aminoketone (1.2g, 3.755 mmol) were heated 
at 90° C. overnight, cooled to room temperature, the reaction 
mixture basified by adding saturated sodium bicarbonate 
Solution and extracted with ether. The organic layer was 
washed with brine, dried over sodium sulfate and concen 
trated. The product was purified by column chromatography. 

Alternate General Procedure (3) for the Synthesis of 
(2-Amino-phenyl)-pyridinyl-methanones and 
(2-Amino-phenyl)-heteroaryl-methanones 

0373 

NHPiv MeO 
B V 

N C N-Me 
A.-4 2 O 

NH2 O 

s1z N s AleX B 
Hal A 

NHPiv 

N B Me 
--A eled N -4 + Heteroaryl OMe 

A4 
Hal O 

He 

Heteroaryl 
CN 

0374 Trimethylacetyl chloride was added drop wise to a 
Solution of desired aniline in dry pyridine and the reaction 
was stirred under nitrogen overnight. About half of the pyri 
dine was removed by rotary evaporation, then the mixture was 
treated with 6M hydrochloric acid and extracted with ethyl 
acetate. The extracts were washed with Saturated aqueous 
NaHCO and with water, then were dried (MgSO), filtered 
and concentrated by rotary evaporation. 
0375 EDC and desired heteroaryl carboxylic acid were 
stirred in acetonitrile-THF with N.O-dimethylhydroxy 
lamine hydrochloride and triethylamine. After stirring over 
night at ambient temperature, the resulting reaction mixture 
was added to ice water and extracted with ethyl acetate 
(3x100 mL). The extracts were dried, filtered, and concen 
trated. 
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0376 To a stirred solution of the pivaloyl protected inter 
mediate in dry THF was added 2.5Mn-butyllithium in hexane 
at -40° C. and the mixture was stirred at 0° C. for 2 h. A 
solution of the Weinreb amide in dry THF was added drop 
wise and the reaction was stirred at ambient temp overnight. 
The mixture was diluted with water and extracted with ethyl 
acetate and the organic layer was dried (MgSO4), filtered and 
concentrated, to yield, after purification by HPLC or column 
chromatography, the pivaloyl protected aminoketone inter 
mediate. 

0377 Deprotection with 70% sulfuric acid was carried out 
at 75° C. and progress monitored by LC/MS. The reaction 
was allowed to cool to ambient temperature, and was washed 
with ether-hexane. The acidic aqueous layer was cooled in an 
ice bath and aqueous NaOH was added drop wise to basify the 
mixture. The product was extracted with ethyl acetate and the 
extracts were washed with saturated aqueous NaHCO3 
(2x100 mL), with saturated aqueous sodium chloride, dried 
(MgSO), filtered and concentrated, yielding the desired 
(2-Amino-phenyl)-heteroaryl-methanone. 

General Procedure for the Synthesis of Sulfonamide 
Pyridine-N-Oxides 
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0379 The desired N-Aryl-benzenesulfonamide (250 
umol) was dissolved in 2 mL DCM and m-CPBA (1.0-1.5 eq) 
was then added. The reaction was shaken at RT and monitored 
by LC-MS. Additional m-CPBA was added as needed in 
aliquots until the reaction was complete. In most cases the 
reaction required 15-24 hrxn time. Standard workup led to 
the isolation of crude products, which were purified by col 
umn chromatography. 
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General Procedure for the Synthesis of Substituted 
Phenyl Sulfonyl Chlorides Via Chlorosulfonation 
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0381. The desired benzene derivative (1.4 mmol) was dis 
solved in CHCl (15 mL) at 0°C., and to this was added 
chlorosulfonic acid (4.2 mmol). After 30 minutes, the reac 
tion mixture was warmed to room temperature, and additional 
chlorosulfonic acid (4.2 mmol) was added. After a further 
hour, the reaction mixture was cooled to 0°C., and crushed 
ice added to the reaction. The reaction mixture was parti 
tioned between 1M pH7 phosphate buffer and ether, and the 
ether layer washed with saturated aqueous NaCl, dried over 
NaSO filtered, and concentrated in vacuo to yield crude 
product. 

General Procedure for the Synthesis of Substituted 
Phenyl Sulfonyl Chlorides Via Diazonium Salt 

Intermediates 
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(0383. The desired aniline (0.0848 mol) was added slowly 
to concentrated HCl (109.2 ml), the reaction stirred at room 
temperature for 15 min, then cooled to 0°C., sodium nitrite 
(6.2g, 0.1103 mol in 26 ml of water) added dropwise and the 
reaction stirred for 15 min. 

0384 Separately, distilled water (0.198 ml) was cooled to 
0° C. and thionyl chloride (42.9 g, 0.3605 mol) was added 
dropwise, the mixture warmed to and stirred at room tem 
perature for 17 h, then re-cooled to 0°C., and copper (I) 
chloride (0.120 g) added in small portions with further stir 
ring for 30 mins to yield a yellowish green solution (Solution 
A). 
0385. This Cu(I) solution (A) was added dropwise to the 
aniline/HCl solution at -5°C., and stirring continued at 0°C. 
for 75 min. The reaction mixture was diluted with chloro 
form. The organic layer was separated, washed with brine, 
dried over Sodium Sulphate and concentrated in vacuo. 
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General Procedure for the Synthesis of Heterocyclyl 
Substituted Phenylsulfonyl Derivatives 
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0387. The desired bromobenzenesulfonamide derivative 
(0.22 mmol) was dissolved in 6 ml anhydrous dioxane, and to 
this solution was added potassium phosphate tribasic mono 
hydrate (1.32 mmol), rac-2,2'-bis(diphenylphosphino)-1,1'- 
binaphthyl (0.032 mmol), followed by the desired hetero 
cycle (1.1 mmol). The mixture was purged under nitrogen, 
and Pd(dba) (0.01 mmol) was added. The reaction mixture 
was heated overnight at 90° C. cooled, water (5 mL) added, 
and extracted with ethyl acetate 3 times. The combined 
organic layer was washed with brine, dried over magnesium 
sulfate, filtered and concentrated. The crude reaction mixture 
was purified using HPLC. 

General Procedure for the Synthesis of Heteroaryl 
Substituted Phenylsulfonyl Derivatives 
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0389. The desired bromobenzenesulfonamide derivative 
(0.25 g, 0.55 mmol) was dissolved in 2.5 ml of anhydrous 
dimethylformamide. To this solution was added 0.14 g (1.3 
mmol) sodium carbonate, suitable heteroaryl-3-boronic acid 
(0.68 mmol), and Pd(PPh). 19 mg (0.014 mmol). The reac 
tion mixture was heated overnight at 80°C. under a nitrogen 
atmosphere. The mixture was quenched with water and 
extracted 3 times with dichloromethane. The organic layer 
was dried over magnesium Sulfate, filtered, and concentrated, 
and the crude product purified by flash column chromatogra 
phy. 
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Examples of Alternate Approaches Towards the 
Syntheses of Functionalized Alkyl Phenyl Sulfonyl 

Chlorides and Alkylsulfonyl Phenyl Sulfonyl 
Chlorides 

0390 

i) 

o 

Y-R 

n () Ns 2 N N / 
N 

- I - Her 

() 
N 

SOCI 

N 

O N 
\, NS2S 

HN1\o 
O 

N 

l 
C 

ii) 

  



US 2009/01 63498A1 Jun. 25, 2009 

-continued -continued 
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Examples of alternate approaches towards the 

2N synthesis of 
(2-Amino-phenyl)-heteroaryl-methanones 

C 

0391 

i) 

NO 

CHO 

OH NO O NO 
R R R 
V V V 

N N N N 

X -- Y - I - X - N Her 
Y-N Y-N Y-N Y-N 

C C 

R O NH2 

V 
N 

N? 
Y-N 

C 

O OR O OR O OR O OR 

N Ho- N Ho- N Ho- N 

4. 2n-1 2n 1 2n-1 





US 2009/01 63498A1 
44 

-continued 
vi) 

NO TMS S OH NO OH NO 

Cio S NN N 

nBuLi Sl & 
C TMS C C 

O NH2 O NO 

NN NN 
-- 

N - N - 

C C 

vii) 

NO S tnS OH NO O NO 

CHO ( y \ d s s 
BuLil Eth N N 

ill-l. e \-s N-S 

C C C 

O NH 

s 
N 

\-S 
C 

viii) 

Jun. 25, 2009 



US 2009/01 63498A1 Jun. 25, 2009 
45 

-continued 

teen 

N 
N 

\ f - N 
Br \ f 

Br 

Syntheses of (2-Amino-phenyl)-pyridinyl-metha- 0395. To 20 mL 1M BC13 (20 mmol, 2.3 eq.) in DCM 
nones and (2-Amino-phenyl)-heteroaryl-methanones 

Synthesis of (2-Amino-5-chloro-phenyl)-pyridin-4- 
yl-methanone 

0392 

NH2 O 

N 

l 
C 

0393 A solution of 4-chloroaniline (2.0 g, 16 mmol) in 30 
mL of TCE was added drop wise to a solution of BC1 (1M in 
DCM) (24 ml, 24 mmol) with ice bath cooling, over a period 
of 15 min and the reaction mixture stirred at that temperature 
for an additional 10 min. 4-Cyanopyridine (2.0 g. 19 mmol) 
and AlCls (3.0g, 22 mmol) were added with ice-water cool 
ing. The solution was allowed to warm to room temperature 
and stirred for 30 min. The resulting solution was refluxed at 
160° C. for 4 hand stirred at room temperature overnight. The 
reaction mixture was then treated with 30 mL of 3N HCl and 
the mixture was refluxed at 110° C. for 1.5 h. The reaction 
mixture was allowed to cool down to room temperature and 
the solution was adjusted to pH12 with 6N NaOH and then 
diluted water and DCM. The resulting two layers were sepa 
rated and the aqueous layer was extracted with DCM three 
times and the organic layers combined and dried over sodium 
sulfate. After removal of the solvent, the resulting solid was 
washed with ether to yield (2-amino-5-chloro-phenyl)-pyri 
din-4-yl-methanone (2.8 g., 75%). 

Synthesis of (2-Amino-5-chloro-phenyl)-(6-methyl 
pyridin-2-yl) methanone 
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stirred at 0°C. was added a solution of 1.1 g 4-chloroaniline 
(8.6 mmol. 1.0 eq.) in 15 mL of TCE drop wise over five 
minutes. After 10 minutes 1.1 g of 2-cyano-6-methylpyridine 
(1.1 eq.) were added to the reaction mixture and after 2 
minutes 1.6 g. AlCls (12 mmol. 1.4 eq.) was added. After 5 
minutes the reaction was brought to RT, stirred for an hour 
then heated at 160° C. for 17 hours. 100 mL 3M HCl were 
added and the reaction is monitored by LC/MS. After 6 hours 
the reaction was removed from heat, cooled to RT and 300 mL 
water were added. The crude mixture was extracted with 
DCM (1x500 mL), the aqueous layer was set aside and the 
organic layer was back extracted with 300 mL 3M HCl (aq). 
All aqueous layers were combined, brought to pH 11 with 3M 
NaOH (aq) and extracted with DCM. The DCM layer was 
dried on NaSO, filtered and concentrated by rotary evapo 
ration. Preparatory chromatography afforded the product as a 
cream colored solid which was converted to its HCl salt 
before being characterized. "H NMR: 8 (ppm): 2.83 (s.3H), 
7.32 (d. J=2.0 Hz, 1H), 7.34 (d. J=1.6 Hz, 1H), 7.49 (d. J=7.6 
HZ, 1H), 7.82-7.85 (m, 2H), 7.99 (t, J=7.6 Hz, H), 8.27 (d. 
J=7.6 Hz, 1H), 10.83 (s, 1H). MS: (M+H)/Z-247.0 

Synthesis of (5-chloro-2-nitro-phenyl)-(6-chloro 
pyridin-3-yl)-methanol 

0396 

O O 
SN1 on 

N 

2 
N C 

C 

0397. A solution of 1.0 g 2-chloro-5-iodopyridine (4.1 
mmol. 1.0 eq.) in 10 mL anhyd. THF was stirred at -40°C. to 
-50° C. After five minutes, 2.2 mL of 2.1 M PrMgBr/THF 
(4.6 mmol. 1.1 eq.) were added drop wise over 1 minute and 
the reaction mixture is maintained at -40 to -50° C. for 30 
minutes. 1.3 g 2-nitro-5-chlorobenzaldehyde (7.0 mmol. 1.7 
eq.) was then added and the reaction was maintained at -50° 
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C. After 1 hour, the reaction was allowed to warm to -10°C., 
and quenched with 50 mL saturated brine after a further 
fifteen minutes. The crude product was extracted with EtOAc, 
dried on Na2SO and concentrated by rotary evaporation to 
yield desired product. MS: (M+H)/Z 298.9 

Synthesis of (5-Chloro-2-nitro-phenyl)-(6-chloro 
pyridin-3-yl)-methanone 

0398 

O O 
SN.1 

N 

2 
N C 

C 

0399. To (5-Chloro-2-nitro-phenyl)-(6-chloro-pyridin-3- 
yl)-methanol was added an excess (ca. 2 eq) of PDC in DCM. 
The suspension was shaken at room temperature overnight. 
The reaction was monitored by LC-MS, another 1-2 eq. of 
PDC was added and the reaction was shaken for another 6 
hours. The crude product was filtered through Celite and 
purified by flash chromatography (silicagel, DCM). 'HNMR 
(CDC1): 8 (ppm): 7.50 (d. J=2.4 Hz, 1H), 7.79 (d. J=8.0 Hz, 
1H), 7.68 & 7.70 (dd, J=8.8 Hz, 2.0 Hz, 1H), 8.09-8.11 (m, 
1H), 8.24 (d. J=8.8 Hz, 1H), 8.57 (d. J=2.0 Hz, 1 H. MS: 
(M+H)/z–296.9 

Synthesis of (2-Amino-5-chloro-phenyl)-(6-chloro 
pyridin-3-yl)-methanone 

04.00 

NH O 

N 

2 
N C 

C 

04.01 3-(5-chloro-2-nitrophenyl)-pyridinylmethanone 
was added to a mixture of concentrated HCl, DMF, SnCl and 
heated at 130°C. The reaction was monitored by LC/MS and 
removed from heat after 2 h. The crude reaction was treated 
with aq. KCO, extracted into DCM and concentrated by 
rotary evaporation. The crude product was purified by prepa 
ratory chromatography. MS: (M+H)/Z 267.0 

46 
Jun. 25, 2009 

Synthesis of 
N-(4-Chloro-phenyl)-2,2-dimethyl-propionamide 

0402 

C 

0403. To a solution of 4-chloroaniline (5.0 g, 39.2 mmol) 
in 25 mL pyridine was added 5.3 mL (43.1 mmol) of pivaloyl 
chloride and the reaction mixture stirred overnight at room 
temperature. The mixture was poured into vigorously stirring 
6M HCl, and the solids were collected by vacuum filtration, 
washed well with H2O, and dried in vacuo to yield the title 
compound. 1H NMR (CDC13) & 7.47 (d. J=9.2 Hz, 2H) 7.30 
(s, 1H) 7.27 (d. J=8.8 Hz, 2H) 1.32 (s, 9H) MS (ES) 
m/Z212.1 

Synthesis of N-4-chloro-2-(hydroxy-pyridin-3-yl 
methyl)-phenyl-2,2-dimethyl-propionamide 

04.04 

O 

NH OH 

N 

2 
N 

C 

04.05 N-(4-Chloro-phenyl)-2,2-dimethyl-propionamide 
(3.0, 14.2 mmol) was dissolved in 15 mL THF in a dry 100 mL 
flask fitted with a rubber septa and nitrogen inlet and cooled to 
0° C. in ice water bath for 25 minutes. A solution of 2.5M 

BuLi in hexane (17.0 mL, 42.6 mmol) was added and the 
mixture stirred for 45 minutes. To the thick yellow precipitate 
that formed was added a solution of pyridine-3-carboxalde 
hyde (3.03 g, 28.4 mmol) in 15 mL THF. The ice bath was 
removed and the mixture was allowed to stir at room tem 
perature for 45 minutes and the reaction was quenched with 
25 mL HO. The mixture was transferred to a separating 
funnel, and the aqueous phase was discarded. The organics 
were dried in vacuo to yield product as an orange oil. 1H 
NMR (CDC13) & 8.85 (m, 1H)8.54 (m, 1H)8.42 (m. 1H)8.10 
(dd, J=8.8 Hz, 2.8 Hz, 1H) 7.50 (d. J=8.0 Hz, 1H) 7.31 (m, 
1H) 7.23 (m. 1H) 7.10 (m, 1H) 5.85 (m. 1H) 1.70 (d. 1H) 1.08 
(s, 9H); MS (ES) m/z-319.1 (MH)" 
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Synthesis of N-4-chloro-2-(pyridine-3-carbonyl)- 
phenyl-2,2-dimethyl-propionamide 

0406 

O 

NH O 

N 

2 
N 

C 

04.07 N-(4-chloro-2-(hydroxy-pyridin-3-yl-methyl)-phe 
nyl-2,2-dimethyl-propionamide (1.0g, 3.14 mmol) was dis 
solved in 5 mL pyridine and treated with CrO (0.75 g, 7.5 
mmol. 2.39 eq). The mixture was stirred under N. at room 
temperature for five hours, diluted with 20 mL 1:2 EtOAc/ 
H2O, and filtered through Celite. The aqueous phase was 
separated and discarded, then the organics dried under 
vacuum yielding product (680 mg, 70%). 1H NMR (CDC13) 
8 11.06 (s, 1H)8.92 (d. J=2.4 Hz, 1H)8.84 (d. J=8.0Hz, 1H) 
8.73 (d. J=9.2 Hz, 1H)8.00 (d. J=8.0 Hz, 1H) 7.56 (dd, J=11.2 
Hz, 2.0 Hz, 1H) 7.48 (m,2H) 1.36 (s.9H)MS (ES) m/z-317.1 
(MH)" 

Synthesis of 
(2-amino-5-chloro-phenyl)-pyridin-3-yl-methanone 

04.08 

N 

2 

04.09 N-(4-chloro-2-(pyridine-3-carbonyl)-phenyl-2.2- 
dimethyl-propionamide (0.65 g) was suspended in 5 mL of 
70% HSO and heated at 95°C. in oil bath overnight. After 
cooling to room temperature the solution was added drop 
wise with stirring to 20 mL of 40% NaOH solution placed in 
an ice-water bath. The fine yellow precipitate formed was 
collected by vacuum filtration, washed well with water and 
dried under vacuum to give 370 mg of product. 1H NMR 
(CDC13) & 8.84 (dd, J-2.4 Hz, 0.8 Hz, 1H)8.77 (dd, J=4.8 Hz, 
2.0 Hz, 1H) 7.93 (dt, J=8.4 Hz, 2.0 Hz, 1H) 743 (m. 1H) 7.35 
(d, J-2.0 Hz, 1H) 7.25 (d. J=0.8 Hz, 1H) 6.71 (d. J=8.8 Hz, 
1H) 6.21 (s. 2H) MS (ES) m/z 233.0 (MH) 
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Synthesis of 2-methyl-isonicotinonitrile 
0410 

0411 Dimethylsulfate (18.3 mL, 192.4 mmol) was added 
to stirring 2-picoline-N-oxide (20g) over a 10 minute period. 
The reaction was exothermic and the material quickly became 
homogeneous. The mixture was heated in a 60°C. oil bath for 
2 hours, then the volatiles were removed under vacuum and 
the pale yellow oil was diluted with 25 mL HO and added 
drop wise over 10 minutes to 160 mL of 25% (w/v) KCN/ 
HO. After stirring for 3.5 hours the yellow precipitate 
formed was collected by vacuum filtration and purified by 
column chromatography (EtOAc/Hexane) to yield 13.0 g of 
product (60%). 1H NMR (CDC13) & 8.66 (d. J=4.8 Hz, 1H) 
7.37 (s, 1H) 7.31 (d. J–4.4 Hz, 1H)2.62 (s.3H) (s.3H); MS 
(ES) m/z =119.0 

Synthesis of (2-amino-5-chloro-phenyl)-(2-methyl 
pyridin-4-yl)-methanone 

0412 

NH O 

N 

2 N 

C 

0413. The title compound was prepared according to the 
general procedure for the Synthesis of (2-Amino-phenyl)- 
aryl-methanones, using 4-chloro-phenylamine (1.8 g., 14.2 
mmol) and 2-methyl-isonicotinonitrile (2.0 g, 16.9 mmol). 
1H NMR (CDC13) & 8.64 (d. J=4.8 Hz, 1H) 728 (m,3H) 7.20 
(d. J=6.0Hz, 1H)6.70 (d. J–12.4 Hz, 1H)6.28 (s.2H)2.66 (s, 
3H) MS (ES) m/z =247.0 

Synthesis of 
(2-amino-5-chloro-phenyl)-pyridin-2-yl-methanone 

0414 

N 
n 

2 

C 

0415. To a solution of 2-bromopyridine (5 ml, 52 mmol) in 
EtO (60 ml) was added 40 ml of a n-butyllithium (1.6M in 
hexane, 64 mmol) drop wise at -40°C. over 30 min under a 
nitrogen atmosphere. The resulting yellow solution was 
stirred for a further 1 hr at -50° C. to -30°C. In a separate 
flask, a solution of 2-amino-5-chlorobenzoic acid (2.05 g, 12 
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mmol) in dry THF (90 ml), under nitrogen atmosphere and 
with ice-cooling, was added in one portion to the Solution 
prepared as described above. The reaction mixture was stirred 
for 2 hrs at 0°C. and then chlorotrimethylsilane (30 ml) was 
added at 0°C. with stirring. The reaction mixture was allowed 
to warm to room temperature and 1 NHCl aq (100 ml) was 
added. The resulting two-phase system was separated. The 
aqueous phase was adjusted to pH12 with 6NNaOH solution 
and extracted with ethyl acetate (2x150 ml). The combined 
organic extractions were dried over NaSO. After removal of 
solvent, the residue was purified by the flash chromatography 
using ethyl acetate/hexane (1:4) as eluent. Crystallization of 
the product from EtO/hexane mixture gave 1.26 g (45%) of 
desired product as yellow solid. 'H-NMR (DMSO-de, 500 
MHz): 8 6.90 (1H, d, J=9 Hz), 7.31 (1H, dd, J=9 and 2.5 Hz), 
7.40 (2H, br), 7.53 (1H, d, J=2.5 Hz), 7.61 (1H, m), 7.79 (1H, 
d, J=8 Hz), 8.03 (1H, m), 8.69 (1H, m). MS: (ESI): 233.2 
(M+1). 

Synthesis of (2-Amino-5-chloro-phenyl)-(3-methyl 
pyridin-4-yl)-methanone 

0416 

NH2 O 

N 

2 N 

C 

0417. To a solution of 3-picoline (50g, 0.48 mol) in glacial 
acetic acid (150 ml) was added hydrogen peroxide (25 ml) at 
RT. The mixture was heated to 90° C. for 3 hr. The mixture 
was cooled to RT and more hydrogen peroxide (18.5 ml) was 
added slowly. The mixture was again heated to 90° C. for 19 
hr. The excess peroxide was carefully decomposed using 
Pd C (2.5 g) at 0°C. Pd C was removed by filtration, and 
the filtrate was concentrated and crude 3-methylpyridine-1- 
oxide was purified by fractional distillation in vacuo. 
0418. A solution of 3-methylpyridine-1-oxide (10g, 0.092 
mol) in methyl iodide (15 ml) was left at rt for 18 hr and the 
solid was filtered. The filtrate was diluted with diethyl ether 
and extracted with water (40 ml). The solid was re-dissolved 
in the aqueous extract, 1,4-dioxane (50 ml) was added, fol 
lowed by potassium cyanide (15g, 0.23 mol) and the mixture 
was stirred at RT for 3 hr. The product was extracted with 
chloroform. The chloroform layer was washed with water, 
brine and dried over sodium sulfate. The solvent was removed 
in vacuo and the crude product was purified by fractional 
distillation (61-62°C./0.2 mm) to yield a white low melting 
solid. 

0419 BC1 (24 ml, 1M in DCM, 0.024 mol) was added 
slowly to a solution of 4-chloroaniline (2g, 0.016 mol) in 30 
ml of trichloroethylene over a period of 15 min. at 0°C. and 
stirred at this temperature for an additional 10 min. 4-Cyano 
3-methylpyridine (2.2g, 0.019 mol) and AlCls (3 g, 0.022 
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mol) were added at 0°C. The solution was allowed to warm to 
RT and stirred for 30 min. The solution was then heated at 
80-90° C. for 1 hr. and the DCM was distilled off. The result 

ing solution was refluxed at 115° C. for 4 hr and stirred at RT 
overnight. 3N HCl (20 ml) was added and the mixture 
refluxed at 100° C. for 2 hr. The reaction mixture was cooled 

to 0°C. and adjusted to pH-12 with 6.N. NaOH. The reaction 
mixture was extracted with DCM, and the DCM layer washed 
with water, brine and dried over NaSO. The solvent was 
removed, and the crude was purified by column chromatog 
raphy over silica gel to yield a yellow solid. 

Synthesis of (2-Amino-4,5-difluoro-phenyl)-pyridin 
4-yl-methanone 

0420 Iron powder (28.1 g, 0.502 mol) was added as small 
portions to 1,2-difluoro nitrobenzene (20.0 g, 0.126 mol) in 
methanol (200 ml) and heated 

NO NH2 

Her Her 

F F 

F F 

N H. O 

to 60° C. Ammonium chloride (48.4g, 0.91 mol) in water 
(100 ml) was added drop wise and the reaction mixture 
refluxed for 5 hr. The reaction mixture was filtered over Celite 
and washed with methanol. Methanol was removed, and the 
aqueous layer was extracted with ethylacetate, washed with 
brine, dried over sodium sulphate and concentrated to yield 
1.2-difluoro-4-aminobenzene. 
0421 BC1 (6.2 ml, 1M in DCM) was added drop wise to 
1,2-difluoro-4-aminobenzene (0.5 g., 0.004 mol) in trichloro 
ethylene (6.5 ml) at 0°C. and this mixture stirred for 15 min. 
4-Cyanopyridine (0.48g, 0.005 mol) was added and the solu 
tion was warmed to RT and stirred for 30 min. The solution 
was then heated at 80-90° C. for 1 h. The resulting solution 
was refluxed at 160° C. for 4 hr and stirred at RT over night. 
3N HCl was added to the reaction mixture and refluxed at 
110° C. for 1.5 h. The reaction mixture was cooled to RT and 
made basic (pH=12) with 6N NaOH. The reaction mixture 
was diluted with water and DCM. The resulting two layers 
were separated and the aqueous layer was extracted with 
DCM, dried over sodium sulphate and concentrated. The 
compound was purified by column chromatography using 
silica gel to yield title compound. 
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Synthesis of (6-Amino-2,3-difluoro-phenyl)-pyridin 
4-yl-methanone 

0422 

NH2 

F F 

F F 

D. OH 
N 

N 
F 2 

F 

D. O 
N 

N 
F 2 

F 

NH2 O 

N 

N 
F 2 

F 

0423 To 3,4-Difluoroaniline (2.0 g, 0.0153 mol) and tri 
ethylamine (3.1 g, 0.0307 mol) in dry benzene (100 ml) was 
added trimethylacetylchloride (2.3 g, 0.0184 mol) slowly at 
0° C. and the reaction mixture stirred at RT overnight. The 
reaction mixture was then quenched with water and extracted 
with ethyl acetate. The organic layer was washed with water, 
brine, dried over sodium sulfate and concentrated. Com 
pound was recrystallized from petroleum ether. 
0424. This protected 3,4-difluoroaniline (2.7 g., 0.0126 
mol) was taken in dry THF (25 ml) and under nitrogen t-bu 
tyllithium (2.02 g, 0.032 mol) was added drop wise at -78°C. 
Stirring was continued at -78°C. for 2 h. 4-Pyridine carbox 
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aldehyde (3.55g, 0.033 mol) dissolved in dry THF (10 ml) 
was added slowly. The reaction mixture was warmed to room 
temperature and stirred over night. The reaction mixture was 
then quenched with water and extracted with ether. The 
organic layer was washed with brine, dried over Sodium Sul 
fate and concentrated. Compound was purified by column 
chromatography to yield carbinol. 
0425 To carbinol (2.6 g., 0.0031 mol) in 17.3 ml of pyri 
dine was added a suspension of chromium trioxide (0.705 g, 
0.007 mol) in pyridine (6.0 ml) under a nitrogen atmosphere. 
The resulting mixture was allowed to stir at RT over night. 
The reaction mixture was poured into water and extracted 
with ether. The ether extract was washed with brine, dried 
over Sodium Sulfate and concentrated. The compound was 
purified by column chromatography to yield the protected 
precursor to the title compound. 
0426 To this pivaloyl protected amino ketone (1.7 g. 
0.0053 mol) was added 70% sulfuric acid (14.6 ml) and the 
reaction mixture heated to 95-100° C. overnight. The reaction 
mixture was basified by using 10% sodium hydroxide and 
extracted with dichloromethane. The organic layer was 
washed with water, brine, dried over sodium sulfate and con 
centrated. The product obtained was purified by column chro 
matography to yield title compound. 

Synthesis of (2-Amino-5-chloro-4-methoxy-phenyl)- 
pyridin-4-yl-methanone 

0427 

NH2 OH 

Cl Cl 

ON ON 
OMe OMe 

Cl Cl 

ON HN 
C 

MeO 
e 21 N 

N 

NH O 

0428 5-Nitro-2-chloro aniline (50.0g, 0.289 mol) in 30% 
sulfuric acid (300 ml) was stirred at RT for 2 h. Sodium nitrite 
(21.0g, 0.304 mol) in water (50 ml) was added slowly at 0°C. 
After 15 mins, this solution was added slowly to dilute sul 
furic acid (50%, 250 ml) at 110° C. Stirring was continued for 
15 min. The reaction mixture was cooled to RT, ice water was 
added, extracted with ethylacetate, washed with water, brine 
and dried over NaSO. The phenol product obtained upon 
concentration was purified by column chromatography. 
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0429 KCO (23.84g, 0.172 mol) was added to 2-chloro 
5-nitrophenol (10.0 g, 0.058 mol) in acetonitrile (100 ml) at 
RT. After cooling to 0°C., methyl iodide (19.6 g., 0.138 mol) 
was added slowly and the reaction mixture stirred at RT 
overnight. Water (100 ml) was added and the aqueous layer 
extracted with ethyl acetate. The organic layer was washed 
with water, brine and dried over NaSO. The product 
obtained upon concentration was purified by column chro 
matography to yield the anisole. 
0430) 2-Chloro-5-nitro anisole (6.0 g, 0.032 mol) in 
MeOH (45ml) was added slowly to stannous chloride (15.1 g, 
0.08 mol) in conc. HCl (110 ml) at 40°C. and the temperature 
was slowly raised to 50° C. Stirring was continued for 2 h. 
After cooling to RT, the reaction mixture was basified with 
50% NaOH solution, extracted by ethyl acetate, washed with 
water, then brine and dried over NaSO. 3-Methoxy-4-chlo 
roaniline was obtained upon concentration and was purified 
further by column chromatography. 
0431. To 3-Methoxy-4-chloroaniline (2.0 g, 0.0126 mol) 
in trichloroethylene (30 ml) was added BC1 (2.18 g, 1 M 
solution in DCM, 0.0188 mol) at 0°C. After stirring for 10 
min, 4-cyanopyridine (1.6 g., 0.0153 mol) and AlCls (2.35 g, 
0.018 mol) were added and the temperature was raised to RT, 
with further stirring for 30 min. The temperature was raised 
further to 85°C. and maintained at the same temperature for 
1 h. DCM was distilled off and the solution was stirred at 115° 

C. for 4 hand then at RT over night. 3NHC1 was added at RT 
and the reaction mixture refluxed for 1.5 h. The reaction 
mixture was allowed to cool and made basic using NaOH (6 
N), diluted with water and extracted with DCM, washed with 
water, brine and dried over NaSO. The crude title com 
pound was obtained upon concentration and was purified by 
column chromatography. 

Synthesis of 
(2-Amino-5-chloro-phenyl)-pyrimidin-4-yl-methanone 

0432 

CH CO2H COMe 

SN -- SN -- NN 

N N N 

O 
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0433) To 4-Methyl pyrimidine (5.0 g, 0.053 mol) in pyri 
dine (55 ml) was added selenium dioxide (8.82 g, 0.079 mol) 
at RT with stirring. The reaction mixture was stirred at 55° C. 
for 2 hand at 80°C. for 3.5 hr. After cooling to RT and stirring 
over night, the reaction mixture was filtered and the residue 
was washed with pyridine. The combined pyridine solution 
was concentrated and the carboxylic acid obtained was 
washed with water to remove traces of selenium dioxide. 
Yield: 5.3 g, 80.5%. 
0434. To Pyrimidine-4-carboxylic acid (5.0g, 0.04 mol) in 
methanol (170 ml) was added conc. HCl (2 ml) at RT. After 
refluxing overnight, the reaction mixture was cooled to RT 
and neutralized with 10% sodium bicarbonate solution and 
concentrated. The ester was extracted with diethyl ether, dried 
over NaSO and concentrated to get the methyl ester as a 
yellow solid, yield: 3.3g, 57.55%. 
0435 Trimethyl acetylchloride (11.30 g, 0.093 mol) was 
added to a benzene (500 ml) solution of triethylamine (15.75 
g, 0.155 mol) and 4-chloroaniline (10.0g, 0.078 mol) at 0°C. 
The reaction mixture was warmed to RT and stirred for 3 h. 
The reaction mixture was then quenched with water, 
extracted with ethyl acetate, washed with water, brine solu 
tion and dried over NaSO. The solid product obtained was 
crystallized from pet ether. Yield: 14.0 g, 84.43%. 
0436 To N-(4-chlorophenyl)-2,2-dimethyl propanamide 
(3.5g, 0.0165 mol) in THF (50 ml) at 0°C. was added n-butyl 
lithium in hexane (2.64 g, 1.2 M, 0.041 mol). Stirring was 
continued at 0°C. for 2 h, the reaction then cooled to -70°C., 
pyrimidine-4-methyl carboxylate (3.18 g., 0.023 mol) in THF 
(25 ml) was then added slowly and the solution was warmed 
to RT and stirred overnight. Diethyl ether (50 ml) and water 
(50 ml) were added and the organic layer was separated. The 
aqueous layer was further extracted with ether. The combined 
ether layers were washed with water, brine and dried over 
Na2SO4. The product obtained upon concentration was puri 
fied by column chromatography. Yield: 1.7 g. 32.69%. 
0437. The protected amino ketone (1.7g, 0.0054 mol) in 
sulfuric acid (10 ml, 70%) was heated at 95°C. over night. 
The reaction mixture was cooled to RT and basified with 10% 
NaOH, extracted with DCM, washed with water, brine and 

O 

HN O NH2 

N 
n 

- || 
N 2 

C C 
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dried over NaSO. The product obtained upon concentration 
was purified by column chromatography using basic alumina 
to yield title compound (0.20 g, 16%). 

Synthesis of (6-Amino-3-chloro-2-methoxy-phenyl)- 
pyridin-4-yl-methanone 

0438 

C th 
O 

21 NN 

N 

NH O 

0439 5-Nitro-2-chloro aniline (50.0g, 0.289 mol) in 30% 
sulfuric acid (300 ml) was stirred at RT for 2 h. Sodium nitrite 
(21.0g, 0.304 mol) in water (50 ml) was added slowly at 0°C. 
and maintained at this temperature for 15 min. This diazo 
tized solution was added slowly to dilute sulfuric acid (50%, 
250 ml) at 110° C. Stirring was continued for 15 min. After 
cooling to RT, ice water was added, the mixture extracted with 
ethylacetate, washed with water, brine and dried over 
Na2SO4. The product obtained upon concentration was puri 
fied by column chromatography. Yield 12.0g, 24.0%. 
0440 To KCO (23.84 g., 0.172 mol) and 2-chloro-5- 
nitrophenol (10.0 g, 0.0576 mol) in acetonitrile (100 ml) was 
added methyl iodide (19.60 g, 0.138 mol) at 0°C. The reac 
tion mixture was warmed to RT and stirred overnight. Water 
was added and extracted with ethyl acetate. The organic layer 
was washed with water, brine and dried over NaSO. The 
product obtained upon concentration was purified by column 
chromatography. Yield: 6.0 g, 55.55%. 
0441 2-Chloro-5-nitro anisole (6.0 g, 0.032 mol) in 
MeOH (45ml) was added slowly to stannous chloride (15.1 g, 
0.08 mol) in conc. HCl (110 ml) at 40°C. and the temperature 
was slowly raised to 50° C. Stirring was continued for 2 h, the 
reaction cooled to RT, basified with 50% NaOH solution and 
extracted by ethyl acetate. The organic layer was washed with 
water, brine and dried over NaSO. The product obtained 
upon concentration was purified by column chromatography. 
Yield: 4.0 g, 79.36%. 
0442. To triethylamine (3.83 g, 0.037 mol) and 3-meth 
oxy-4-chloro aniline (3.0 g, 0.0190 mol) in benzene (50 ml) 
was added trimethylacetylchloride (2.75g, 0.022 mol) slowly 
at 0°C. The temperature was raised to RT and stirred over 
night. The reaction mixture was added to ice and extracted 
with ethyl acetate. The organic layer was washed with water, 
brine, dried over NaSO and concentrated. Yield: 3.7 g. 
80.43%. 
0443) To N-pivaloyl-3-methoxy-4-chloroaniline (1.50 g, 
0.0062 mol) in THF (30 ml) was added n-butyl lithium (1.0g, 
0.0156 mol) at 0° C. and the reaction stirred for 2 hr. After 
cooling to -70° C. methyl isonicotinate (1.3 g, 0.0094 mol) 
in THF (12 ml) was added slowly. The reaction was warmed 
to rt and stirred overnight and then quenched with water and 
extracted with ether. The water layer was further extracted 
and the combined ether layers were washed with water, brine 
and dried over NaSO. The product obtained upon concen 
tration was purified by column chromatography. Yield 0.50 g, 
23.25%. 
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0444 The protected ketone from step 5 (0.500 g, 0.0014 
mol) was suspended in concentrated HCl (5 ml) at RT, then 
the temperature was raised to 95°C. and the mixture stirred 
over night. The mixture was cooled to RT, basified with 20% 
NaOH solution and extracted with DCM. The combined 
organic layer was washed with water, brine and dried over 
Na2SO4. The product obtained upon concentration was puri 
fied by column chromatography using basic alumina to yield 
title compound (0.140 g, 37.33%). 

Synthesis of (2-Amino-5-chloro-phenyl)-(2-methyl 
pyridin-4-yl)-methanone 

0445 

O - Cl 2 Hs 2 He 

N 
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2 N N 2 

C 

0446. To a solution of 2-picoline (50g, 0.48 mol) in glacial 
acetic acid (150 ml) was added hydrogen peroxide (25 ml) at 
RT. The mixture was heated to 90° C. for 3 hr. The mixture 
was cooled to RT and more hydrogen peroxide (18.5 ml) was 
added slowly. The mixture was again heated to 90° C. for 19 
hr. The excess peroxide was cautiously decomposed using 
Pd C (2.5 g) at 0° C. Pd C was filtered, the filtrate was 
concentrated and the crude 2-methyl pyridine-1-oxide was 
purified by fractional distillation under vacuum. Yield: 40 g, 
69%. 
0447. A solution of 2-methylpyridine-1-oxide (10g, 0.092 
mol) in methyl iodide (15 ml) was stirred at RT for 18 hr. The 
solid was filtered. The filtrate was diluted with diethyl ether, 
extracted with water (40 ml). The solid was re-dissolved in 
the aqueous layer, 1,4-dioxane (50 ml) was added, followed 
by potassium cyanide (15 g, 0.23 mol). The mixture was 
stirred at RT for 3 hr. The product was extracted with chloro 
form. The chloroform layer was washed with water, brine and 
dried over sodium sulfate. The solvent was removed under 
vacuo and the crude material was purified by fractional dis 
tillation (61-62°C./0.2 mm) to yield a white low melting solid 
(6 g., 35%). 
0448 BC1 (24 ml, 1M in DCM, 0.024 mol) was added 
slowly to a solution of 4-chloroaniline (2g, 0.016 mol) in 30 
ml of trichloroethylene over a period of 15 min. at 0°C. and 
stirred at this temperature for an additional 10 min. 4-Cyano 
2-methylpyridine (2.2g, 0.019 mol) and AlCls (3 g, 0.022 
mol) were added at 0°C. The solution was warmed to RT and 
stirred for 30 min. The solution was then heated at 80-90° C. 
for 1 h and the DCM was distilled off. The resulting solution 
was refluxed at 115°C. for 4 hr and stirred at RT over night. 
3NHCl (20 ml) was added to the mixture and refluxed at 100° 
C. for 2 hr. The reaction mixture was cooled to 0°C. and was 
made basic (pH-12) with 6N NaOH and the reaction mixture 
was extracted with DCM. The DCM layer was washed with 
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water, brine and dried over NaSO. The solvent was 
removed, the crude was purified by column chromatography 
(silica gel) to yield title compound as yellow solid (1.55 g, 
40%). 

Synthesis of 
(2-Amino-4-chloro-phenyl)-pyridin-4-yl-methanone 

0449) 
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0450. To BC1 (1M in DCM) (24 mL, 24 mmol), cooled to 
0°C., a solution of 3-chloroaniline (2.0 g, 16 mmol) in 30 mL 
of TCE was added drop wise over a period of 15 min and the 
mixture stirred at that temperature for an additional 10 min. 
4-cyanopyridine (2.0 g, 19 mmol) and AlCls (3.0g, 22 mmol) 
was added under ice-water cooling. The solution was allowed 
to warm to rt and stirred for 30 min. The solution was then 
heated at 80-90° C. for 1 h and the DCM distilled off. The 
resulting solution was refluxed at 160°C. for 4 hand stirred at 
rt overnight. 3N HCl (20 ml approx.) was added to the reac 
tion mixture and then refluxed at 110° C. for 1.5 hr. The 
reaction mixture was cooled to rt and the solution was made 
basic (pH 12) with 6N NaOH. The reaction mixture was 
diluted with water and DCM. The resulting two layers were 
separated and the aqueous layer was extracted with DCM 
(3x150 mL), and dried (Na2SO). After removal of solvent, 
the solid was washed with EtO to give 650 mg (24%) of 
desired product. 

Synthesis of 
(2-Amino-3-chloro-phenyl)-pyridin-4-yl-methanone 

0451 

NH2 
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2 N 
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0452. To a solution of BC1 (1M in DCM) (24 mL, 24 
mmol), cooled to 0°C., was added a solution of 2-chloroa 
niline (2.0 g, 16 mmol) in 30 mL of TCE drop wise over a 
period of 15 min and the reaction stirred for an additional 10 
min. 4-cyanopyridine (2.0 g, 19 mmol) and AlCls (3.0g, 22 
mmol) were added under ice-water cooling. The Solution was 
allowed to warm tort and stirred for 30 min. The solution was 
then heated at 80-90° C. for 1 hand the DCM distilled off. The 
resulting solution was refluxed at 160° C. for 4 hand stirred at 
rt overnight. 3N HCl (20 ml approx.) was added to the reac 
tion mixture and refluxed at 110° C. for 1.5 hr. The reaction 

mixture was cooled tort and the solution was made basic (pH 
12) with 6N NaOH. The reaction mixture was diluted with 
water and DCM. The resulting layers were separated and the 
aqueous layer was extracted with DCM (3x150 mL), and the 
combined organic layers dried (NaSO). After removal of 
solvent, the solid was washed with EtO to give 600mg (21%) 
of desired product. 

Synthesis of 
(2-Amino-5-bromo-phenyl)-pyridin-4-yl-methanone 
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0454) To a solution of BC1 (1M in DCM) (18 mL, 18 
mmol), cooled to 0°C., was added drop wise over a period of 
15 min a solution of 4-bromoaniline (2 g, 11.6 mmol) in 30 
mL of TCE and the mixture stirred for an additional 10 min. 

0455 4-cyanopyridine (2.0 g, 19 mmol) and AlCls (3.0 g, 
22 mmol) were added under ice-water cooling. The solution 
was warmed tort and stirred for 30 min. The solution was then 
heated at 80-90° C. for 1 h and the DCM distilled off. The 
resulting solution was refluxed at 160° C. for 4 hand stirred at 
rt overnight. 3N HCl (20 ml approx.) was added to the reac 
tion mixture and refluxed at 110° C. for 1.5 hr. The reaction 
mixture was allowed to cool down and the solution was made 
basic (pH 12) with 6N NaOH. The reaction mixture was 
diluted with water and DCM. The resulting two layers were 
separated and the aqueous layer was extracted with DCM 
(3x150 mL), and the combined organic layers dried 
(NaSO). After removal of solvent, the solid was washed 
with EtO to give 1.050 g of desired product. 
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Synthesis of 
(2-amino-5-fluoro-phenyl)-pyridin-4-yl-methanone 
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0457. To a solution of BC1 (1M in DCM) (27 mL, 27 
mmol), cooled to 0°C., was added drop wise over a period of 
15 mina solution of 4-fluoroaniline (2.0g, 18 mmol) in 30 mL 
of TCE and the mixture stirred at that temperature for an 
additional 10 min. 4-cyanopyridine (2.6 g. 25 mmol) and 
AlCls (3.0g, 22 mmol) were added under ice-water cooling. 
The solution was allowed to warm tort and then stirred for 30 
min. The solution was then heated at 80-90° C. for 1 hand the 
DCM distilled off. The resulting solution was refluxed at 160° 
C. for 4 hand stirred at rt overnight. 3N HCl (20 ml approx.) 
was added to the reaction mixture and refluxed at 110°C. for 
1.5 hr. The reaction mixture was allowed to cool down and the 
solution was made basic (pH 12) with 6NNaOH. The reaction 
mixture was diluted with water and DCM. The resulting two 
layers were separated and the aqueous layer was extracted 
with DCM (3x150 mL), and the combined organic layers 
dried (NaSO). After removal of solvent, the solid was 
washed with EtO to give 1.05 g (27%) of desired product. 

Synthesis of (2-Amino-5-chloro-phenyl)-(1-methyl 
1H-imidazol-2-yl)-methanone 

0458 
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0459. To a solution of "BuLi (0.0730 mol) in hexane was 
added N-methylimidazole (0.0608 mol) drop wise at -40°C. 
over 30 min under a nitrogen atmosphere. The resulting yel 
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low solution was stirred for a further 3 hr at rt, and then 
refluxed for 1 h. 2-amino-5-chlorobenzoic acid (1.74 g. 
0.01014 mole) in dry ether (60 ml) was then added to the 
reaction mixture. The reaction mixture was stirred overnight 
at rt. To the reaction mixture was added saturated NHCl 
Solution and the resulting mixture extracted with ethylacetate 
(2x150 ml). The combined organic layers were dried over 
NaSO. After removal of solvent, the residue was purified by 
the flash chromatography using ethyl acetate/hexane (1:4) as 
eluent. Crystallization of the product from EtO/hexane mix 
ture gave 300 mg (13.7%) of product as yellow solid. 

Synthesis of (2-Amino-5-chloro-phenyl)-(2-methyl 
pyridin-3-yl methanone 
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0461 Trimethylacetyl chloride (35 g) was added drop 
wise to a solution of 4-chloroaniline (31.9 g) in dry pyridine 
and the reaction was stirred under nitrogen overnight. About 
half of the pyridine was removed by rotary evaporation, then 
the mixture was treated with 6M hydrochloric acid and 
extracted with ethyl acetate. The extracts were washed with 
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saturated aqueous NaHCO3 and with water, then were dried 
(MgSO4), filtered and concentrated by rotary evaporation. 
The resulting crystalline product was vacuum filtered and 
dried at high vacuum to constant weight, resulting in a good 
yield of N-(4-chloro-phenyl)-2,2-dimethyl-propionamide as 
fine needles. EDC (10 g) and 2-methyl-nicotinic acid (7.15 g) 
were magnetically stirred in acetonitrile-THF with N.O-dim 
ethylhydroxylamine hydrochloride (9.75 g) and triethy 
lamine (25 mL). After stirring overnight at ambient tempera 
ture, the resulting white Suspension was added to ice water 
and extracted with ethyl acetate (3x100 mL). The extracts 
were dried, filtered, and concentrated to give a light amber oil. 
0462. To a magnetically stirred solution of N-(4-chloro 
phenyl)-2,2-dimethyl-propionamide (3.16 g., 14.9 mmol) in 
dry THF was added 2.5Mn-butyllithium in hexane at -40°C. 
and the mixture was stirred at 0°C. for 2 hand a suspension 
of white solid resulted. A solution of the Weinreb amide (1.80 
g, 10.0 mmol) in dry THF was added drop wise and the 
reaction was stirred at ambient temp overnight. The mixture 
was diluted with water and extracted with ethyl acetate and 
the organic layer was dried (MgSO4), filtered and concen 
trated. Chromatography on silica gel (20-30% EtOAc/Hex 
ane) provided the desired N-4-Chloro-2-(2-methyl-pyri 
dine-3-carbonyl)-phenyl-2,2-dimethyl-propionamide as a 
waxy bright yellow solid (2.28 g. 6.89 mmol): 'H NMR 
(CDC13) & 11.71 (s, 1H, NH), 8.82 (d. 1H, J=9.2 Hz), 8.67 
(dd. 1H, J–4.8 Hz, J=1.8 Hz), 7.55 (m, 2H), 7.28 (d. 1H, J–2.5 
Hz), 7.25 (m, 1H), 2.54 (s.3H), 1.39 (s.9H). 
0463. The N-4-chloro-2-(2-methyl-pyridine-3-carbo 
nyl)-phenyl-2,2-dimethyl-propionamide intermediate (2.28 
g, 6.89 mmol) was magnetically stirred with 70% sulfuric 
acid and heated at 75° C. and progress of the solvolysis was 
monitored by LC/MS. The reaction was allowed to cool to 
ambient temperature, and was washed with ether-hexane to 
remove oily by-products. The acidic aqueous layer was 
cooled in an ice bath and aqueous NaOH was added drop wise 
to basify the mixture. The product was extracted with ethyl 
acetate and the extracts were washed with Saturated aqueous 
NaHCO3 (2x100 mL), with saturated aqueous sodium chlo 
ride, dried (MgSO4), filtered and concentrated. The bright 
yellow product crystallized on standing: "H NMR (CDC13) & 
8.54 (dd. 1H, J=5.2 Hz, J=1.6 Hz), 7.45 (dd. 1H, J=7.6 Hz, 
J=1.5 Hz), 7.15 (m, 2H), 7.00 (d. 1H, J=2.6 Hz), 6.61 (d. 1H, 
J=9.1 Hz), 6.39 (brs, 2H), 2.42 (s.3H). 

Synthesis of (2-Amino-5-chloro-phenyl)-(6-methyl 
pyridin-3-yl)-methanone 
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N 
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0465. To N-(4-Chlorophenyl)-2,2-dimethyl propanamide 
(50 g. 0.236 mol) in THF (800 ml) was added n-butyl lithium 
(37.76 g. 0.59 mol) at -5C. After 3 hours, the reaction mixture 
was cooled to -70° C. and methyl-6-methyl nicotinate (50 g, 
0.330 mol) in THF (400 ml) was added slowly. After one more 
hour at -70° C., the reaction was warmed to room tempera 
ture, stirred over night, then quenched with water and the 
product extracted with ether. The organic layer was washed 
with water, brine, dried over sodium sulfate and concentrated 
in vacuo. The crude intermediate was purified by column 
chromatography. 
0466. To this crude product (15g, 0.0453 mol) was added 
40% KOH (75 ml) solution in methanol (150 ml) and the 
reaction mixture heated at 65° C. for 24 h. After Concentra 
tion and extraction with ethyl ether, the organic layer was 
washed with water, brine, dried over sodium sulphate and 
concentrated. The crude product was purified by column 
chromatography using basic aluminato yield title compound. 
0467 H NMR (CDC1): 2.66 (s.3H), 6.13 (bs, 2H, NH.), 
6.7 (d. 1H, J=9 Hz), 7.28 (m, 2H), 7.39 (s, 1H), 7.85 (d. 1H, 
J=9 Hz), 8.75 (s, 1H). C NMR (CDC1): 24.5, 118.5, 
120.2, 122.8, 132.1, 132.6, 134.5, 136.7, 149.3, 149.4, 1617, 
195.6. LC-MS m/z–247.2 (M+H)". HPLC c18 BDS25 min 
column, flow–0.8 ml/min (70:30; ACN:0.1% TFA), rt 4.8 
min. 

Synthesis of (2-Amino-5-chloro-phenyl)-(1H-pyra 
Zol-3-yl)-methanone 
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0469 To N-(4-Chlorophenyl)-2,2-dimethyl propanamide 
(2.6 g. 12.293 mmol) in THF (40 ml) was added n-butyl 
lithium (1.966 g. 30.732 mmol) at -5° C. and the reaction 
mixture maintained at 0°C. for 3 h. After cooling to -70°C., 
ethyl-(1-Boc) pyrazole-5-carboxylate (4.13 g, 17.20 mmol) 
in THF (20 ml) was added, the reaction mixture stirred for 1 
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hour, then allowed to warm to RT and stirred over night, then 
quenched with water and the reaction mixture extracted with 
ether, washed with water, brine and dried over sodium sul 
phate and concentrated in vacuo. The crude intermediate was 
purified by column chromatography. 
0470 6N HCl (10 ml) and the crude intermediate (1.0 g, 
2.466 mmol) were then heated at 90° C. overnight, cooled to 
room temperature, basified by adding saturated Sodium bicar 
bonate Solution, extracted with ether and the organic layer 
was again washed with brine, dried over Sodium Sulphate and 
concentrated in vacuo. The product was purified by column 
chromatography using basic alumina. "H NMR (CDC1): 
6.11 (bs, 2H, NH), 6.7 (d. 1H, J=6.6 Hz), 6.89 (s, 1H), 7.28 
(m. 1H), 7.7 (s, 1H), 8.2 (s, 1H), 10.75 (bs, 1H). 'C NMR 
(CDC1): 109.25, 118.4, 118.5, 120.5, 1324, 134.5, 149.4, 
1866. LC-MS m/z =222 (M+H)". HPLC c18 BDS 25 min 
column, flow–0.8 ml/min (70:30; ACN:0.1% TFA), rt=4.11 
min. 

Synthesis of (6-Amino-2,3-difluoro-phenyl)-pyridin 
3-yl-methanone 
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0472. To 3,4-Difluoro phenyl-2,2-dimethyl propanamide 
(0.5 g., 0.0023 mol) in dry THF (5 mL) was added n-butyl 
lithium (0.375 g, 0.058 mol) dropwise at -78° C., and the 
reaction mixture stirred for 3 hours. 3-Pyridine carboxyalde 
hyde (0.658 g., 0.0060 mol) in 5 ml dry THF was added drop 
wise. The reaction mixture was warmed to room temperature 
and stirred overnight, quenched with water, and extracted 
ethyl acetate. The organic layer was washed with water, brine 
and dried over sodium sulfate and concentrated. Crude inter 
mediate was purified by column chromatography using 30% 
ethylacetate in hexane solution. H NMR (CDC1): 5.28 (bs, 
2H, NH), 6.49 (m. 1H), 7.17 (dd. 1H), 7.43 (m, 1H), 8.0 (m, 
1H), 8.79 (m, 1H), 8.94 (s, 1H). ''C NMR (CDC13): 109.7, 
109.8, 111.8, 122.3, 122.5, 123.2, 135.2, 135.8, 140.4, 140.5, 
142.8, 142.9, 145.9, 147.9, 148.1, 149.6, 150.4, 150.6, 152.7, 
192.4. LC-MS m/z-235 (M+H)". HPLC c18 BDS 25 min 
column, flow–0.8 ml/min (70:30; ACN:0.1% TFA), rt=4.07 
min. 
0473. To Chromium trioxide (0.493 g, 0.0049 mol) in 6 ml 
dry pyridine under a nitrogen atmosphere was added crude 
intermediate (0.7 g., 0.0021 mol) in 8 ml pyridine dropwise, 
the reaction mixture stirred at RT for overnight, diluted with 
diethyl ether, filtered through Celite, the filtrate was washed 
with water, then brine again, then dried over sodium sulfate 
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and concentrated in vacuo. Crude compound was purified by 
column chromatography using 35% ethyl acetate in hexane 
Solution, reduced in vacuo, and to this material was added 5 
ml of 70% sulphuric acid, and the resulting reaction mixture 
heated to 98° C. overnight, then basified with 10% sodium 
bicarbonate solution, and extracted with dichloromethane. 
The organic layer was dried over sodium sulfate and concen 
trated. Title compound was purified by column chromatogra 
phy using 15% ethyl acetate in hexane. 

Synthesis of (6-Amino-3,4-difluoro-phenyl)-pyridin 
3-yl-methanone 
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0475 BC1 (6.2 ml, 1M in DCM) was added dropwise to 
1,2-difluoro-4-aminobenzene (0.5g, 0.004 mol) in trichloro 
ethylene (6.5 ml) at 0°C., the reaction mixture stirred for 15 
min, then 3-Cyanopyridine (0.48g, 0.005 mol) added and the 
solution warmed to room temperature and stirred for 30 min. 
The solution was then heated at 80-90° C. for 1 h. The result 
ing solution was refluxed at 160° C. for 4 hr, then stirred at 
room temperature over night, then 3N HCl was added to the 
reaction mixture and again refluxed at 110° C. for 1.5 h. The 
reaction mixture was cooled to RT and made basic (pH=12) 
with 6N NaOH. The reaction mixture was diluted with water 
and dichloromethane. The resulting two layers were sepa 
rated and the aqueous layer was extracted with dichlo 
romethane, dried over sodium sulfate and concentrated. The 
compound was purified by column chromatography on silica 
gel. "HNMR (CDC1): 6.29 (bs, 2H, NH), 6.56(m, 1H), 7.25 
(m. 1H), 7.46 (m, 1H), 7.93 (m, 1H), 8.80 (m, 1H), 8.85 (s, 
1H). C NMR (CDC1): 104.5, 104.7, 112.7, 121.3, 123.3, 
135.1, 136.1, 142.5, 149.3, 149.5, 152.0, 153.8, 153.9, 156.3, 
1947. LC-MS m/e=235 (M+H)+. HPLC c18 BDS 25 min 
column, flow–0.8 ml/min (70:30; ACN:0.1% TFA), rt 4.34 
min. 

Synthesis of 
(2-Amino-5-chloro-phenyl)-pyrazin-2-yl-methanone 

0476 
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0477 To N-(4-Chlorophenyl)-2,2-dimethylpropanamide 
(10.0 g, 0.047 mol) in dry THF (160 ml) at 0°C. was added 
n-butyl lithium (0.0117 mol) and the reaction mixture stirred 
at 0°C. for 2 h. The solution was cooled to -75° C. methyl 
pyrazinate (9.0 g, 0.0657 mol) in THF (90 ml) was added 
slowly and the reaction stirred at room temperature overnight, 
then diluted with ether and the aqueous layer was extracted 
with ether. The combined organic layer was washed with 
water, brine and concentrated. The intermediate was purified 
by column with 5% of ethyl acetate in pet ether. 
0478. To the Pivaloylamido intermediate (1.2g, 0.0037 
mol) in methanol (25 ml) was added 2.2 ml of 40% aq. KOH 
solution. The reaction was heated at 65° C. for 24 h, then 
diluted with water and extracted with ether. The ether layer 
was washed with wash, brine and concentrated. The product 
was purified by column chromatography (6% ethyl acetate in 
pet ether). 

Synthesis of 
(2-Amino-5-chloro-phenyl)-pyridaZin-4-yl-methanone 
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0480 Citraconic anhydride (53.4g, 0.476 mol) was added 
to a boiling water (130 ml) solution of hydrazine dihydro 
chloride (50 g, 0.476 mol). The solution was stirred at 90° C. 
for 5h. The reaction mixture was then cooled to 0°C. and the 
white solid filtered, washed with cold water and dried in 
WaClO. 

0481 4-Methyl-3,6-pyridazinediol (57.0 g, 0.45 mol) in 
phosphorus oxychloride (480 ml) was refluxed at 80°C. for 5 
h. The excess of the phosphorus oxychloride was removed 
under high vacuum and the red colored residue was poured on 
to ice. The solid separated out was filtered, washed with cold 
water and dried. Yield: 64.7g, 87%. 
0482 To 4-Methyl-3,6-dichloropyridazine (64.7 g., 0.397 
mol) in 150 ml absolute ethanol was added aqueous ammonia 
(80 ml). The solution was purged with nitrogen gas for 10 
min, 10% palladium on carbon (3.24 g) was added and the 
mixture hydrogenated at room temperature for 8 h at 3 
kg/cm2 pressure. The reaction mixture was filtered and etha 
nol was removed in vacuo. The residue was basified with 20% 
sodium hydroxide solution and extracted with dichlo 
romethane (3x150 ml). The organic layer was dried with 
Sodium sulfate and concentrated. 
0483 4-Methyl pyridazine (31.5 g., 0.335 mol) was dis 
solved in pyridine (315 ml) and stirred for 15 mins at RT. 
Selenium dioxide (55.75 g, 0.5025 mol) was added and the 
solution was stirred for 15 min. The dark orange reaction 
mixture was then heated at 55° C. for 2 hand at 80° C. for 3.5 
h. The resulting dark brown reaction mixture was cooled to 
room temperature and stirred overnight. The reaction mixture 
was filtered through Celite and concentrated. The solid 
obtained was suspended in 250 ml of water and stirred vig 
orously for 1 h. The solid was filtered and washed with water 
(100 ml) and dried in vacuo. 
0484. A suspension of pyridazine-4-carboxylic acid (10.0 
g, 0.04 mol) in 100 ml of DCM and 50 ml of diethylether was 
cooled to -10° C. Potassium hydroxide (34.0 g) was dis 
solved in water (65 ml), cooled to -15° C. and ether (50 ml) 
was added. To this biphase solution nitrosomethyl urea (20.0 
g) was added portion wise at -15°C. with occasional manual 
stirring. After complete addition (about 30 min) the ether 
layer became yellow. This solution was decanted into another 
conical flask containing potassium hydroxide pellets in 10 ml 
diethyl ether and the solution was stirred manually at -15°C. 
for 15 min. This solution was then transferred to the suspen 
sion of the pyridazine-4-carboxylic acid and the reaction 
mixture was stirred at -15° C. for 1 h. The reaction mixture 
was then warmed to room temperature and concentrated. 
0485 N-4-Chlorophenyl-2,2-dimethylpropanamide (8.0 
g, 0.0378 mol) in dry THF (128 ml) was cooled to 0° C. 
n-Butyllithium (6.048 g., 0.0528 mol) was added dropwise at 
0° C. and stirred at 0°C. for 2.5 h. The reaction mixture was 
then cooled to -78°C. and a THF (65 ml) solution of meth 
ylpyridazine-4-carboxylate (7.3 g, 0.0528 mol) was added 
dropwise. After the addition, the reaction mixture was stirred 
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at the same temperature for 1 hand warmed to room tempera 
ture and stirred for 16 h. The reaction mixture was diluted 
with 150 ml diethyl ether and washed with water. The aque 
ous washing was extracted with 4x100ml of diethylether. The 
combined organic layer was washed with brine, dried over 
Sodium Sulfate and concentrated. The compound was purified 
column chromatography using pet ether-ethylacetate as the 
eluent. 
0486 The protected amino ketone (1.0 g, 0.0031 mol) in 
10 ml of HBr was heated at 80° C. for 4 h. The reaction 
mixture was cooled to 0° C., neutralised using aqueous 
sodium bicarbonate, extracted with diethylether (3x50 ml), 
and the combined organic layer was washed with brine, dried 
over Sodium Sulfate and concentrated. The crude compound 
was purified by column chromatography (basic alumina) 
using chloroform as eluent. 

Synthesis of 
(2-Amino-5-chloro-phenyl)-pyridaZin-4-yl-methanone 

0487 

- - - - - - - 
N 2N Ho 

C CN COMe 
NHPiy NHP O 

N 
n 

N 21 

C C 
NH2 O 

N 
n 

N 21 

C 

0488 2-Chloropyrimidine (8.0 g, 0.699 mol) and sodium 
cyanide (5.6 g., 0.1139 mol) in dry DMF (80 ml) was stirred at 
65° C. for 24 h. The mixture was quenched with water (400 
ml) and stirred for 0.5h. The product was extracted with ethyl 
acetate, the ethyl acetate layer was dried over NaSO and 
concentrated under reduced pressure. The crude was purified 
by column chromatography over silica gel (pet ether/ethyl 
acetate) to afford 2-cyanopyrimidine as a white Solid. 
0489 Dry hydrogen chloride gas was passed through a 
solution of 2-cyanopyrimidine (3.5 g., 0.0333 mol) in dry 
methanol (100 ml) for 1 h, and the well stoppered mixture was 
allowed to stand for 72 h. The mixture was concentrated 
under reduced pressure. The residue was basified with 
NaHCO solution (10%) and the product was extracted with 
dichloromethane. The dichloromethane layer was dried over 
NaSO, and concentrated under reduced pressure. The crude 
ester was purified by crystallization from pet ether/diethyl 
ether, to yield a white solid. 
0490 N-(4-Chlorophenyl)-2,2-dimethyl propanamide 
(2.0 g, 0.0095 mol) in dry THF (40 ml) was cooled to -5°C. 
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n-Butyl lithium (24 ml, 1.2 M, 0.0284 mol) was added drop 
wise and stirred at the same temperature for 2 h. The reaction 
mixture was cooled to -70° C. and methylpyridin-2-carboxy 
late (1.96 g., 0.0142 mol) dissolved in dry THF (10 ml) and 
added dropwise. The mixture was stirred at RT for 18 h. The 
reaction mixture was quenched with water and extracted with 
ethyl acetate. The extract was washed with brine solution and 
concentrated. The product was purified by column using 
5-10% of ethyl acetate in pet ether as eluent. 
0491. To the protected aminoketone (0.4g, 0.0013 mol) in 
2 ml of methanol was added potassium hydroxide (0.48 g. 
0.00857 mol) in 1.2 ml of water. The reaction mixture was 
heated at 70° C. for 6h. The reaction mixture was diluted with 
water and extracted with ethyl acetate. The extract was 
washed with water, brine and concentrated. The crude mate 
rial was purified by column (5% of ethyl acetate in pet ether). 

Synthesis of (2-Amino-5-chloro-phenyl)-(3-meth 
oxy-pyridin-4-yl)methanone 

0492 

O 

NH O 

C 
N e 

2N 

C 
NH2 O 

N On 

2N 

C 

0493 N-Pivaloyl protected 2-chlorophenyl derivative 
(0.500g, 0.0014 mol) was dissolved in 11 ml of methanol and 
40% KOH solution was added. The reaction mixture was 
refluxed under nitrogen atmosphere for 28 h. The reaction 
mixture was cooled to room temperature and concentrated. 
The residue was extracted with (3x50 ml) diethyl ether. The 
combined organic layer was washed with water, dried over 
Sodium Sulfate and reduced in vacuo. The crude product was 
purified by column chromatography using basic alumina. 

Synthesis of (2-Amino-5-chloro-phenyl)-(1H)-1- 
methyl-pyrazol-5-yl)-methanone 

0494 

NHPiw O NHPiv 

1 s 2 

Y-N 
C C 



US 2009/01 63498A1 

-continued 

C 

0495 To N-(4-Chlorophenyl)-2,2-dimethyl propanamide 
(2.0 g, 9.456 mmol) in THF (32 ml) at -5°C. was added 
n-butyl lithium (1.51 g, 23.64 mmol) slowly. The temperature 
was maintained at 0°C. for 3 h, then cooled to -70° C., then 
ethyl-1-methyl-1H-pyrazole-5-carboxylate (2.03 g, 13.23 
mmol) in THF (16 ml) was added and the temperature was 
maintained at -70° C. for 1 h. The reaction mixture was 
warmed to RT and stirred overnight, water was added and the 
mixture extracted with ether, washed with water, brine, dried 
over Sodium Sulphate and concentrated. The crude interme 
diate was purified by column chromatography. 
0496 6.N HCl (10 ml) and intermediate (1.2 g, 3.755 
mmol) were heated at 90° C. overnight, cooled to room tem 
perature, the reaction mixture basified by adding Saturated 
sodium bicarbonate solution and extracted with ether. The 
organic layer was washed with brine, dried over Sodium Sul 
fate and concentrated. The product was purified by column 
chromatography using basic alumina. "H NMR (CDC1): 
6.11 (bs, 2H, NH), 6.7 (d. 1H, J=6.6Hz), 6.89 (s, 1H), 7.28 
(m. 1H), 7.7 (s, 1H), 8.2 (s, 1H), 10.75 (bs, 1H). 'C NMR 
(CDC1): 109.25, 118.4, 118.5, 120.5, 1324, 134.5, 149.4, 
1866. LC-MS m/e 222 (M+H)". HPLC c18 BDS 25 min 
column, flow–0.8 ml/min (70:30; ACN: 0.1% TFA), rt=4.11 
min. 

Synthesis of (2-Amino-5-chloro-phenyl)-(1H)-1- 
methyl-pyrazol-3-yl)-methanone 

0497 

NHPiv O NHPiv 

1 - ( - - 
N-N 

C C 
O NH2 

N-N 

C 

0498 To N-(4-Chlorophenyl)-2,2-dimethyl propanamide 
(2.0 g, 9.456 mmol) in THF (32 ml) at -5°C. was added 
n-butyl lithium (1.51 g, 23.64 mmol) slowly. The temperature 
was maintained at 0°C. for 3 h, then cooled to -70° C., then 
ethyl-1-methyl-1H-pyrazole-5-carboxylate (2.03 g, 13.23 
mmol) in THF (16 ml) was added and the temperature was 
maintained at -70° C. for 1 h. The reaction mixture was 
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warmed to RT and stirred overnight, water was added and the 
mixture extracted with ether, washed with water, brine, dried 
over Sodium Sulphate and concentrated. The crude interme 
diate was purified by column chromatography. 
0499 6N HCl (10 ml) and intermediate (1.2 g, 3.755 
mmol) were heated at 90° C. overnight, cooled to room tem 
perature, the reaction mixture basified by adding Saturated 
sodium bicarbonate solution and extracted with ether. The 
organic layer was washed with brine, dried over Sodium Sul 
fate and concentrated. The product was purified by column 
chromatography using basic alumina. 

Synthesis of (2-Amino-5-chloro-phenyl)-(3-meth 
oxy-pyridin-4-yl)methanone 

0500 

N N step-1 step-2 

2 2 
N N 

O 
CN NH O 

N step-3 N 

% 2N 
C 

0501) To a solution of 3-picoline (50g, 0.48 mol) in glacial 
acetic acid (150 ml) was added hydrogen peroxide (25 ml) at 
room temperature. The mixture was heated to 90° C. for 3 hr. 
The mixture was then cooled to RT and more hydrogen per 
oxide (18.5 ml) was added slowly. The mixture was again 
heated to 90° C. for 19 hr. The excess peroxide was cautiously 
decomposed by Pd C (2.5 g) at 0°C., the Pd C was fil 
tered, the filtrate was concentrated yielding crude 3-meth 
ylpyridine-1-oxide which was purified by fractional distilla 
tion in vacuo. 
0502. A solution of 3-methylpyridine-1-oxide (10g, 0.092 
mol) in methyl iodide (15 ml) was left standing for 18 hr. The 
solid was filtered. The filtrate was diluted with diethyl ether, 
extracted with water (40 ml). The solid was dissolved in the 
aqueous layer in a 250 ml 3-necked RB flask. 1,4-dioxane (50 
ml) was added, followed by potassium cyanide (15g, 0.23 
mol). The mixture was stirred at RT for 3 hr. The product was 
extracted with chloroform, the chloroform layer was washed 
with water, brine and dried over sodium sulfate. The solvent 
was removed in vacuo and the crude was purified by frac 
tional distillation (61-62° C./0.2 mm) as white low melting 
solid. 
(0503 BC1 (24 ml, 1M in DCM, 0.024 mol) was added 
slowly to a solution of 4-chloroaniline (2g, 0.016 mol) in 30 
ml of trichloroethylene over a period of 15 min. at 0°C. and 
stirred at this temperature for an additional 10 min. 4-Cyano 
3-methylpyridine (2.2g, 0.019 mol) and AlCls (3 g, 0.022 
mol) were added 0°C. The solution was allowed to warm to 
RT and stirred for 30 min. The solution was then heated at 
80-90° C. for 1 hr. and the DCM was distilled off. The result 
ing solution was refluxed at 115° C. for 4 hr and stirred at RT 
over night. 3N HCl (20 ml) was added to the mixture and 
refluxed at 100° C. for 2 hr. The reaction mixture was cooled 
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to 0°C. and was made basic (pH-12) with 6N NaOH and the 
reaction mixture was extracted with DCM. The dichlo 
romethanelayer was washed with water, brine and dried over 
NaSO. The solvent was removed, and the crude material 
was purified by column chromatography on silica gel. 

Synthesis of (2-Amino-5-chloro-phenyl)-(6-methyl 
pyridin-3-yl)-methanone 

0504 

O NH2 

N 

2 N 

C 

0505 2.6-lutidine (107 g. 1 mol) was dissolved in water 
(2.5 L) and heated to 70° C. To and KMnO, (335g, 2.1 mol) 
added in 10 portions (each portion was added at 1/2 hours 
interval). After complete addition of KMnO, the reaction 
mixture was heated at 70° C. for another 5h. The hot reaction 
mixture was then filtered through a celite bed and the residue 
was washed with hot water repeatedly. The filtrate was 
extracted with ethyl acetate and the ethyl acetate layer was 
discarded. The aqueous layer was concentrated to 500 ml and 
acidified with HCl to pH exactly to 3.3. Benzene was added to 
the aqueous layer and water was evaporated. Benzene was 
added to the concentrated reaction mixture and refluxed for 
10 minutes, filtered hot and concentrated. 
0506. The intermediate 6-methyl picolinic acid (55 g, 
0.04.01 mol) was dissolved in absolute ethanol (800 ml), conc. 
HSO (55 ml) was added and the reaction refluxedovernight. 
Ethyl alcohol was distilled out, water (200 ml) added and the 
pH was brought to 9 adding solid NaHCO. The reaction was 
extracted with ethyl acetate, the organic layer washed with 
brine, dried over NaSO and concentrated to yield the inter 
mediate ester. 
0507 4-chloropivanilide (20g, 0.0945 mol) was dissolved 
in t-butyl methyl ether (200 ml) and distilled tetra methyl 
ethylene diamine (TMEDA) (14.2 mL, 0.0945 mol), the reac 
tion cooled to -20° C. and n-butyl lithium (0.22 mol, 2.7 
molar solution in hexane) was added. The temperature was 
maintained between 0 and 5° C. for 2 h, then cooled to -15° 
C. and the intermediate ester (15.6 g., 0.0945 mol) was added. 
After a further 30 minutes, the reaction mixture was quenched 
with 3N HCl and extracted with ethyl acetate. The ethyl 
acetate layer was separated and the HCl layer was basified. 
The aqueous layer was again extracted with ethyl acetate. 
Both the organic phases were combined, washed with brine 
and dried over NaSO. The crude material obtained on con 
centration of the dried organic phase was subjected to column 
chromatography (using 60-120 mesh size silica gel. Ethyl 
acetate: pet ether (10:100)) to afford pivaloyl protected inter 
mediate as a yellow solid (15g, 47.9%). 
0508. The pivaloyl protected intermediate (15g, 0.0453 
mol) was dissolved in methanol 150 ml), 40% KOH solution 
(60 ml) was added to it and then heated overnight at 65° C. 
under N2 atmosphere. The reaction mixture was concentrated 
and the aqueous layer was extracted with ethyl acetate. The 
ethyl acetate layer was washed with brine, dried over NaSO 
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and concentrated to afford the crude compound. The com 
pound was purified by column chromatography (using 
60-120 mesh size silica gel. Ethyl acetate: pet ether (7:100)) 
to obtain pure title compound (8.5 g. 80.50%). 

Synthesis of (2-Amino-5-chloro-phenyl)-(1H-1.2.3 
triazol-4-yl)-methanone 

0509 

NH2 O H 
M 
N 

Y 
M 
N 

C 

0510. The title compound was prepared according to the 
procedure previously described in the literature (EPO 0574 
781 A2). 

Synthesis of (5-Chloro-2-nitro-phenyl)-(3-methyl-1, 
2.3 triazol-4-yl)-methanone and (5-Chloro-2-nitro 
phenyl)-(1-methyl-1,2,3triazol-4-yl)methanone 

0511 

O O 
nN.1" 

Ji NaH, MeI N - Yawa. 

Y DMF 
A. 
N 

C 
O O O O 
SN.1 SN.1 

v N -- 
N N 2 
N N 

C C 

0512 To 250 mg (1 mmol) of (5-Chloro-2-nitro-phenyl)- 
(3H-1.2.3 triazol-4-yl)-methanone (M. C. Hsu, D. M. 
Huryn, and S.Y. K. Tam; EP0574.781 A2, filed May 6, 1993) 
and 214 mg (1.5 mmol) of iodomethane in 6 ml of anhydrous 
N,N-Dimethylformamide at 0°C. was added 80 mg (2 mmol) 
of 60% sodium hydride in oil. After 10 minutes, the flask was 
taken out of the ice bath, and the mixture was stirred for an 
additional hour. The reaction was quenched with water, par 
titioned between water and ethyl acetate, and the phases were 
separated. The ethyl acetate phase was washed twice with 
water, once with brine, dried over NaSO, filtered, and con 
centrated in vacuo to a solid. The Solid was chromatographed, 
using a 20% ethyl acetate in hexane to a 40% ethyl acetate in 
hexane gradient, to give the two title products as pure isomers. 
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Synthesis of (2-Amino-5-chloro-phenyl)-(1-methyl 
1.2.3 triazol-4-yl) methanone 

0513 

NH2 O 

N Ys M 

v 
C 

0514. To 51 mg (0.19 mmol) of (5-Chloro-2-nitro-phe 
nyl)-(1-methyl-1,2,3triazol-4-yl)-methanone in 2 ml of 
methanol were added 0.05 ml of 12M HCl and 200 mg (0.89 
mmol) of Stannous (II) chloride monohydrate, and the mix 
ture was heated at 100° C. for four hours. The mixture was 
then cooled to ambient temperature, partitioned between 1M 
NaOH and ethyl acetate, and the phases were separated. The 
ethyl acetate phase was washed once each with water and 
brine, dried over NaSO filtered, and concentrated in vacuo 
to a solid. The solid was chromatographed to give the title 
product as a yellow solid. 

Synthesis of (2-Amino-5-chloro-phenyl)-(3-methyl 
1.2.3 triazol-4-yl)-methanone 

0515 

NH2 O 

N 

N M 
N 

C 

0516 To 31 mg (0.12 mmol) of (5-Chloro-2-nitro-phe 
nyl)-(3-methyl-1,2,3triazol-4-yl)-methanone in 1.5 ml of 
methanol were added 0.05 ml of 12M HCl and 200 mg (0.89 
mmol) of Stannous (II) chloride monohydrate, and the mix 
ture was heated at 100° C. for four hours. The mixture was 
then cooled to ambient temperature, partitioned between 1M 
NaOH and ethyl acetate, and the phases were separated. The 
ethyl acetate phase was washed once each with water and 
brine, dried over NaSO filtered, and concentrated in vacuo 
to a solid. The solid was chromatographed to give the title 
product as a yellow solid. 

Synthesis of (2-Amino-5-chloro-phenyl)-(ozaxol-4- 
yl)-methanone 

0517 

NO 

CHO N 

-- y He 
O 

C 
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NO O NH2 O 
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X -- ) 
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C C 

0518 n-Butyllithium (0.01739 mol, 2.5 molar in hexane) 
was added to a solution of oxazole (1 g, 0.015 mol) in dry THF 
(55 ml) at -78°C. The reaction mixture was maintained at 
-78°C. for 0.5 hand 2-mitro-5-chlorobenzaldehyde (2.68 g. 
0.01449 mol) in dry THF (10 mL) was added. Then the 
temperature was brought to -25°C. and quenched with Satu 
rated NHCl solution. The reaction mixture was diluted with 
ethyl acetate. The organic layer was collected, washed with 
brine solution, dried over NaSO and concentrated. The 
product crude material obtained was purified by column chro 
matography (using 60-120 mesh size silica gel. Pet ether: 
Ethyl Acetate (100:18)) to obtain the intermediate secondary 
alcohol. 
0519 Pyridiniumchlorochromate (PCC) (3.55g, 0.0165 
mol) was added to a solution of the alcohol (1.4g, 0.0055 
mol) in dry dichloromethane (200 ml), silica gel (10 g) was 
added and the reaction mixture stirred at room temperature 
for 48 h. The solid was filtered off and the filtrate concen 
trated. The solid residue obtained was purified by column 
chromatography (using 60-120 mesh size silica gel. Petether: 
Ethyl Acetate (100:13) as eluent) to obtain intermediate 
nitroketone. 
0520. The nitroketone (800 mg, 0.00344 mol) was dis 
solved in ethanol (25 ml), Pd C (500mg) was added to it and 
the reaction mixture heated to 60° C. and to the hot solution 
was added hydrazine hydrate (0.344 g., 0.00688 mol). The 
reaction mixture was then heated at 90° C. for 15 min. The 
Pd C was filtered off from the reaction mixture and the 
filtrate was concentrated. This residue was dissolved in DCM 
and the DCM layer washed with water, brine, dried over 
Na2SO and concentrated to obtain pure title compound. 

Synthesis of (2-Amino-5-chloro-phenyl)-(thiazol-5- 
yl)-methanone 

0521 

NO 
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-- X- Br 
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0522 n-Bulli (0.0609 mol, 2.5 molar solution in hexane) 
was taken in dry ether and cooled to -78° C. and 2-bromo 
thiazole (10 gm, 0.0609 mol) solution in ether (20 ml) was 
added during 40 min. This reaction mixture was stirred at 
-78°C. for 0.5 handa solution of trimethylchlorosilane (6.58 
g, 0.0609 mol) in dry ether was added and stirring continued 
for another 1 h. After quenching with saturated NaHCO3 
Solution, the organic layer was collected and concentrated. 
The residue so obtained was purified by distillation under 
reduced pressure. 
0523 2-trimethylsilylthiazole (1 g, 0.00636 mol) was dis 
solved in dry THF (25 ml) and cooled to -78° C. n-BuLi 
(0.0876 mol. 2.5 molar solution in hexane) was added at -78° 
C. and the temperature maintained at -78° C. for 0.5 h. 
2-nitro-5-chlorobenzaldehyde (1.18 g., 0.00636 mol) in THF 
(10 ml) was added at -78°C. After addition was completed, 
the temperature was raised to -25°C. The reaction mixture 
was quenched with saturated NHCl solution at -25° C. and 
diluted with ethyl acetate. The organic layer was washed with 
brine, dried over NaSO and concentrated. The product was 
purified by column chromatography (using 60-120 mesh size 
silica gel. Pet ether: Ethyl Acetate (100:15) as eluent). 
0524 Pyridiniumchlorochromate (PCC) (1.27 g., 0.0059 
mol) was added to a solution of the intermediate alcohol (800 
mg, 0.00295 mol) in dry DCM (1500 ml) followed by silica 
gel (10 g) and the reaction mixture stirred for 48 h. The solid 
was filtered off and the filtrate concentrated. The solid residue 
obtained was purified by column chromatography (using 
60-120 mesh size silica gel. Petether: EthylAcetate (100:13) 
as eluent) to obtain nitroketone. 
0525. The nitroketone (790 mg, 0.00295 mol) was dis 
solved in ethanol (25 ml), Pd C (500mg) was added to it and 
heated to 60° C. and to this hot solution was added hydrazine 
hydrate (0.294 g., 0.00588 mol). The reaction was then heated 
at 90° C. for 15 min. The Pd C was filtered off and the 
filtrate was concentrated. This residue was dissolved in DCM 
and the DCM layer washed with water, brine, dried over 
Na2SO and concentrated to obtain pure title compound 

Synthesis of 
(2-amino-5-chloro-phenyl)-pyridin-2-yl-methanone 

0526 

NH2 O 

N 
n 

21 

C 

0527 To a stirred solution of N-(4-chlorophenyl)-2.2- 
dimethylpropanamide (0.5 g., 0.0024 mol) and TMEDA 
(0.278 g., 0.024 mol) in tert-butyl methyl ether (10 mL) was 
added n-BuLi (0.384 g., 0.006 mol) at a temperature of -20° 
C. The mixture was allowed to stir at 0 to 5° C. for 2 h, then 
cooled to -20°C. and methyl 2-pyridine carboxylate (0.46g, 
0.0034 mol) added. The reaction mixture was maintained at 
-15° C. for half an hour, the mixture was stirred at room 
temperature overnight, then quenched with HCl (5 mL, 1.5 
N), diluted with water, extracted with ethyl acetate (20 
mLX2), washed again with water, brine and dried over anhy 
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drous sodium sulfate. The crude product obtained upon 
evaporation was purified by column chromatography using 
ethyl acetate:pet ether (7:93). 
0528. To a stirred solution of the intermediate pivaloyl 
protected ketone (0.33 g, 0.001 mol) in methanol (10 mL) was 
added potassium hydroxide solution (2 mL, 40%) and the 
reaction refluxed at 70° C. for 15 h. The methanol was dis 
tilled off under vacuum and the residue obtained was 
extracted with ethylacetate (20 mLX3), washed with water, 
brine and dried over anhydrous sodium sulphate. The product 
obtained upon concentration was recrystallized from ether 
and pet ether to yield title compound. 

Syntheses of Substituted Phenyl Sulfonyl Chlorides, 
including heteroaryl, heterocycyl and 
heteroarylalkyl substituted systems 

Synthesis of N-Methoxy-N-methyl-2-phenyl-isobu 
tyramide 

0529) 

O O 

O 
OH 1) Oxalyl chloride 1N 

2) HNMeOMe \ 

0530. To 6.55 g (39.7 mmol) of 2-phenyl-isobutyric acid 
in 100 ml of dry methylene chloride at ambient temperature 
was added 12.5 g (99 mmol) of oxalyl chloride. The bubbling 
stopped after 2 hours, and the Solution was concentrated in 
vacuo to give a clear oil. 
0531. The clear oil from above was dissolved in 30 ml of 
dichloromethane, and was added to a rapidly stirring biphasic 
mixture of 150 ml of saturated sodium bicarbonate containing 
7.9 g (79 mmol) of methoxymethylamine hydrochloride and 
120 ml of dichloromethane at 0°C. The mixture was allowed 
to warm to ambient temperature after 10 minutes, and the 
reaction was done after an additional 40 minutes as judged by 
TLC. The mixture was extracted once with 400 ml of ether, 
and the ether phase was washed once each with 1M HCl and 
brine, dried over NaSO filtered, and concentrated in vacuo 
to the title product as a clear oil. 

Synthesis of 3-Methyl-3-phenyl-butan-2-one 

0532 

0533. To 2.1 g (10.1 mmol) of N-Methoxy-N-methyl-2- 
phenyl-isobutyramide in 80 ml of dry tetrahydrofuran at 
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ambient temperature was added 6.7 ml (20.2 mmol) of 3M 
methylmagnesium bromide in heptane, and the Solution was 
warmed to 60° C. After 6 hours, the mixture was allowed to 
cool to ambient temperature and was quenched with 1M HC1. 
The resulting mixture was partitioned between water and 
ether, and the phases were separated. The ether phase was 
washed once each with 1M HCl and brine, dried over 
NaSO, filtered, and concentrated in vacuo to an oil. The oil 
was chromatographed to give the title compound as a clear 
oil: "H NMR CDC1, 8 (ppm): 1.49 (s, 6H), 1.93 (s, 3H), 
7.24-7.34 (m, 5H). 

Synthesis of 4-(1-Methyl-1-phenyl-ethyl)-oxazole 

0534 

O 
O 

1) Br, CHCl3 X 
2) formamide, N 

115 C. 
--- 

0535 To 1.34 g (8.2 mmol) of 3-Methyl-3-phenyl-butan 
2-one in 25 ml of dry chloroformat ambient temperature was 
added 1.44 g (9.0 mmol) of bromine, and the solution was 
warmed to 45° C. After 1 hour, the solution was allowed to 
cool to ambient temperature and was concentrated in vacuo to 
an orange oil. 
0536 
anhydrous formamide, and the mixture was heated at 115° C. 
for 2.5 hours. The mixture was allowed to cool to ambient 
temperature, partitioned between water and ether, and the 
phases were separated. The ether phase was washed once 
each with water and brine, dried over NaSO filtered, and 
concentrated in vacuo to an oil. The oil was chromatographed 
to give the title compound as a colorless solid: "H NMR 
CDC1, 8 (ppm): 1.68 (s, 6H), 7.16-7.35 (m, 6H), 7.81 (s, 1H). 

Synthesis of 
4-(1-Methyl-1-oxazol-4-yl-ethyl)-benzenesulfonyl 

chloride 

0537 

O O 

2 Chlorosulfonic acid, 2 
CHCI 

s 
2 No 

0538 To 261 mg (1.4 mmol) of 4-(1-Methyl-1-phenyl 
ethyl)-oxazole in 15 ml of chloroformat 0°C. was added 0.49 
gm (4.2 mmol) of chlorosulfonic acid. After 30 minutes, the 

62 

1.72 g (7.1 mmol) of the oil was mixed with 20 ml of 
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Solution was allowed to warm to ambient temperature and an 
additional 0.49 gm (4.2 mmol) of chlorosulfonic acid was 
added. After one hour, the mixture was cooled in an ice/water 
bath, and crushed ice was added to the reaction. The mixture 
was partitioned between 1M pH-7 phosphate buffer and 
ether, and the phases were separated. The ether phase was 
washed with brine, dried over NaSO filtered, and concen 
trated in vacuo to give the crude title product as an oil. 

Synthesis of 2-Methyl-2-phenylpropionyl chloride 

0539 

C 

0540 A solution of 2-Methyl-2-phenylpropionic acid (10 
mmol. 1.0 eq.) and oxalyl chloride (40 mmol. 4.0 eq.) in 
dichloromethane (30 mL) was stirred at room temperature for 
18h. The mixture was concentrated in vacuo to afford the title 
compound as a yellow oil. 

Synthesis of 5-(1-Methyl-1-phenylethyl)oxazole 

(0541 

/NQ 
N 

le 

0542. To a solution of methyl isocyanide (1.3 mmol. 1.3 
eq.) in THF (5 mL) at -78°C. was added dropwise a solution 
ofn-Bulli in Hexane (2.5M, 1.3 mmol. 1.3 eq.). The resulting 
yellowish solution was stirred at -78°C. for an additional 45 
min and 2-Methyl-2-phenylpropionyl chloride (1.0 mmol. 
1.0 eq.) was slowly added. The mixture was stirred at -78°C. 
for an additional 1 h and allowed to warm to room tempera 
ture followed by the addition of saturated aqueous NaCl 
solution (5 mL). The mixture was extracted by EtOAc (3x5 
mL) and the combined organic extracts were washed by Satu 
rated aqueous NaCl solution, dried by NaSO, filtered and 
evaporated in vacuo. The residue was further purified by flash 
chromatography (silica gel, 10% EtOAc/Hexanes) to afford 
5-(1-Methyl-1-phenylethyl)oxazole as a colorless oil (101 
mg, 54%). "H NMR: 6 (400 MHz, CDC1,)7.74 (s, 1H), 7.30 
(m,2H), 7.23 (m,3H), 6.85 (s, 1H), 1.69 (s, 6H). MS (M+H"): 
1881 
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Synthesis of 
4-(1-Methyl-1-oxazol-5-yl-ethyl)benzenesulfonyl 

chloride 

(0543 

0544. A solution of 5-(1-Methyl-1-phenylethyl)oxazole 
(3.87 mmol. 1.0 eq.) in CDC1 (0.3 mL) was stirred at 0°C. 
and chlorosulfonic acid (11.7 mmol. 3.0 eq.)was slowly 
added in. The mixture was heated to 60° C. for 3 hand cooled 
to room temperature. The solution was further mixed with 
crushed ice (15g) and extracted with EtOAc (3x15 mL). The 
extracts were combined, washed by saturated aqueous NaCl 
solution, dried by MgSO, filtered and concentrated in vacuo 
to afford the title compound as a pale yellow oil (697 mg, 
63%) which was used as it was. H NMR: 8 (400 MHz, 
CDC1,) 7.97 (d. 2H), 7.83 (s, 1H), 7.47 (d. 2H), 6.96 (s, 1H), 
1.74 (s, 6H). MS (M+H"): 286.0 

Synthesis of 
4-(2-methyl-oxazol-5-yl)-benzenesulfonyl chloride 

0545 

O Cl 

/ NN ( ) /\, 

(0546) 2-Methyl-5-phenyl-oxazole (1.6 g. 10 mmol), pre 
pared according to the literature procedure (Varma, R. S.; 
Kumar, D.J. Heterocyclic Chem. 1998, 35, 1533), was dis 
solved in chlorosulfonic acid (10 mL) and stirred at room 
temperature for 16 h. The reaction mixture was added to 
crushed ice (50 g) and the product was extracted with ether 
(3x50 mL). The combined organic extract was dried over 
anhydrous Na2SO4 and ether was evaporated. The product 
was purified by flash chromatography (silica-gel, 5-20% 
ethylacetate/hexane mobile phase) to yield 0.82 g of the 
desired title compound as tan solid. MS: m/z 258.0 (M"+1). 
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Synthesis of 2-Phenethyloxazole 

(0547 

On 2 N 

0548. A mixture of hydrocinnamoyl chloride (5 mmol. 1.0 
eq.), 1,2,3-triazole (7 mmol. 1.4 eq.) and KCO (10 mmol. 
2.0 eq.) in tetramethylenesulfone (10 mL) was heated to 140° 
C. for 15 minutes and was allowed to cool to room tempera 
ture. The mixture was diluted with aqueous saturated NaCl 
solution (30 mL) and extracted with EtOAc (3x10 mL). The 
extracts were combined, dried by NaSO4, filtered and con 
centrated in vacuo. The residue was further purified by flash 
column chromatography (silica gel, 10% EtOAc/hexanes) to 
afford 1 as a colorless oil (784 mg.91%). "H NMR: 8 (400 
MHz, CDC1,) 7.55 (d. 1H), 7.29 (m, 2H), 7.20 (m, 3H), 7.02 
(s, 1H), 3.10 (s, 4H). MS (M+H"): 174.0 

Synthesis of 4-(2-Oxazol-2-yl-ethyl)benzenesulfonyl 
chloride 

0549. 

On 2 N 

s 
21Ne. 

0550 A solution of 2-Phenethyloxazole (1.74 mmol. 1.0 
eq.) in CDC1 (0.2 mL) was stirred at 0°C. and chlorosulfonic 
acid (6.96 mmol. 4.0 eq.) was slowly added in. The mixture 
was heated to 60° C. for 1 h and cooled to room temperature. 
The solution was further mixed with crushed ice (5 g) and 
extracted with EtOAc (3x5 mL). The extracts were combined, 
washed by saturated aqueous NaCl solution, dried by 
MgSO filtered and concentrated in vacuo. The residue was 
further purified by flash column chromatography (silica gel. 
10% EtOAc/hexanes) to afford 2 as a white solid (275 mg. 
58%). "H NMR: 8 (400 MHz, CDC1,) 7.95 (d. 2H), 7.58 (s, 
1H), 7.44 (d. 2H), 7.04 (s, 1H), 3.25 (t, 2H), 3.16 (t, 2H). MS 
(M+H"): 372.0 
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Synthesis of 
4-(4-methyl-oxazol-5-yl)-benzenesulfonyl chloride 

O O 

AO ( ) s, 
C 

0552) 4-methyl-5-phenyl-oxazole (1.6 g. 10 mmol), pre 
pared according to the literature (Heterocycles, 1977, 7. 
77-80), was dissolved in chlorosulfonic acid (10 mL) and 
stirred at room temperature for 4 h. The reaction mixture was 
added to crushed ice (50g) and the product was extracted with 
ether (3x50 mL). The combined organic extract was dried 
over anhydrous NaSO4 and ether was evaporated. The prod 
uct was purified by flash chromatography (silica-gel, 5-20% 
ethylacetate/hexane mobile phase) to yield 0.91 g of the 
desired title compound light yellow solid. MS: m/z 258.0 
(M+1). 

0551 

Synthesis of 4-ethoxycarbonyl-benzenesulfonyl 
chloride 

0553 

NH NH2 SOCI 

so- Ho 

COH COEt COEt 

0554) To 4-Aminobenzoic acid (10.0 g, 0.0729 mol) in 
100 ml of absolute ethanol was added 10.4 ml of concentrated 
sulphuric acid dropwise and the mixture refluxed overnight. 
The reaction mixture was then neutralized with saturated 
sodium bicarbonate solution and concentrated to remove 
ethanol. The aqueous layer was extracted with ethyl acetate. 
the organic layer was washed with brine, dried over sodium 
Sulfate and concentrated. 

0555) To water (0.198.8 ml) at 0° C. was added thionyl 
chloride (42.9 g, 0.3605 mol) dropwise. The reaction was 
stirred at 18°C. for 17 h, then cooled to -2°C. to 0°C., then 
copper (I) chloride (0.120 g) was added in small portions to 
get a yellowish green solution. 
0556) Ethyl 4-aminobenzoate (14.0 g, 0.0848 mol) was 
added slowly to concentrated HCl (109.2 ml) and stirred at RT 
for 15 min, then the reaction was cooled to -5°C. to 0°C. 
Sodium nitrite (6.2 g, 0.1103 mol) in 26 ml of water was 
added dropwise and stirring at the same temperature contin 
ued for 15 min. 

0557. The thionyl chloride derived solution was added 
dropwise to solution Bat -5°C. to 0°C., followed by stirring 
at 0°C. for 75 min. The reaction mixture was diluted with 
chloroform. The organic layer was separated, dried over 
sodium sulphate and concentrated. 
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Synthesis of 
4-(1-Methyl-1-oxazol-2-yl-ethyl)-benzenesulfonyl 

chloride 

0558 
O O N 

( \, / 
OH SOCl. C N 

K2CO3 
sulfolane 
140 C. 

y y 
S. S. 

N N 
CISOH 

SEO 1. Cl \, 
05:59 2-Methyl-2-phenyl-propionic acid (8.2g, 50 mmol) 
dissolved in 50 mL thionyl chloride was stirred at room 
temperature for 2 hand heated at 80 C for an additional 1 h. 
The excess thionyl chloride was evaporated under vacuum to 
yield light brown oil. To this oil was added 1,2,3-triazole (4.8 
g 70 mmol), K2CO3 (13.8 g. 100 mmol) and tetramethylene 
sulfone (50 mL) and the mixture was heated at 140 C for 
about 30 min and was allowed to cool to room temperature. 
The reaction mixture was added to water (100 mL) and 
extracted with ethylacetate (3x50 mL). The combined 
organic extract was washed with saturated brine dried over 
anhydrous sodium sulfate and the solvent was evaporated. 
The residue was further purified by flash column chromatog 
raphy (silica gel, 0-20% EtOAc/hexanes) to afford 2-(1-me 
thyl-1-phenyl-ethyl)-oxazole as a viscous oil (6.7g). MS: m/z. 
188 (M"+1). The viscous oil was cooled on ice bath and 
treated with chlorosulfonic acid (15 mL). After stirring for 1 
h on ice bath the mixture was allowed to warm to room 
temperature and stir overnight. 
0560 Crushed ice (50 g) was added and the mixture stirred 

till all the ice melted. The product was extracted with ether 
(3x50 mL), dried over anhydrous sodium sulfate, concen 
trated by rotary evaporation and further purified by flash 
chromatography to yield tan solid (7.1 g). MS: m/z 286 (M"-- 
1). 

Synthesis of (oxazol-5-yl)-benzenesulfonyl chloride 
0561 

Sp 
O He- O 

{ { 
N N 
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0562. To Benzaldehyde (5.0 g) in methanol (50 ml) was 
added dry potassium carbonate (7.2 g) followed by TosMIC 
(10.0 g). The reaction mixture was stirred at 65° C. for 2 h. 
The solvent was evaporated and the residue was dissolved in 
ethyl acetate. The ethyl acetate solution was washed with 
water, brine and concentrated, to yield a yellow solid. 
0563 5-Phenyloxazole (2.0 g, mmol) in chloroform (50 
ml) was cooled to 0°C. using an ice bath. Chlorosulfonic acid 
4.8 g (2.7 ml, 3 eq) of was added slowly with stirring. The 
reaction mixture was heated to 70° C. for 16 h. The reaction 
mixture was then cooled to RT, quenched with ice and 
extracted with chloroform. The organic layer was washed 
with cold water, brine and concentrated. The brown solid 
obtained was purified by column chromatography using 5% 
ethyl acetate in pet ether as eluent, to yield a yellow solid. 

Synthesis of 
4-(4-Methyl-tetrahydro-pyran-4-yl)-benzenesulfonyl 

chloride 

0564 

OH OH OH Oa 
? Ts 

O 

SR 1 
C \, 

Synthesis of 3-Methyl-3-phenyl-pentane-1,5-diol 

0565 

OH 

OH 

0566. The title compound was prepared was the procedure 
described in the literature (S. M. McElvain and David H. 
Clemens: J. Am. Chem. Soc. 1958, 3915-3923). MS: m/z 
195.1 (M-1). 

Synthesis of 4-Methyl-4-phenyl-tetrahydro-pyran 

0567 

KXX) 
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0568. 3-Methyl-3-phenyl-pentane-1,5-diol (3.88 g. 20 
mmol), AgO (6.95 g (30 mmol), potassium iodide (0.66 g. 4 
mmol) were suspended in 50 mL DCM and treated with a 
solution of p-toluenesulfonyl chloride (4.19 g, 22 mmol) in 30 
mL DCM. The mixture was allowed to stir under nitrogen 
atmosphere for 16 h. The crude reaction mixture was applied 
on a short plug of silica gel column and the product was 
collected by washing with DCM. The solvent was evaporated 
and the residue was dissolved in dry THF (30 mL) and added 
drop wise to a suspension of NaH (0.8g of 60% suspension in 
mineral oil, 20 mmol) in THF (30 ml). The reaction mixture 
was allowed to stir at room temperature for 24 hand was then 
diluted with 60 mLether and washed with water (60 mL). The 
aqueous phase was washed once with ether (30 mL) and the 
organic extracts were combined, washed with brine, dried 
over NaSO4 and the solvent was evaporated by rotary evapo 
ration. The product was purified by flash chromatography on 
silica gel column using 0-5% hexane/ethylacetate solvent 
mixture as the mobile phase. MS: m/z. 177.1 (M+1). 

Synthesis of 
4-(4-Methyl-tetrahydro-pyran-4-yl)-benzenesulfonyl 

chloride 

0569 

O 
O g4. 

N 
C 

0570. To a magnetically stirred mixture of 4-methyl-4- 
phenyl-tetrahydro-pyran (1.10 g. 6.24 mmol) in dry methyl 
ene chloride (50 mL) cooled in an ice bath was added 2.07 mL 
of chlorosulfonic acid (3.64 g. 31.2 mmol) dropwise under 
dry nitrogen. The reaction was stirred overnight at room 
temperature; the reaction was added to ice and the product 
was extracted with methylene chloride (3x100 mL). The 
organic layer was washed with Saturated brine, dried 
(MgSO), filtered and concentrated. e product was chromato 
graphed on silica gel using ethyl acetate-hexane mixtures 
(2-20% hexane). Removal of solvent provided pure product 
as a colorless syrup which crystallized on standing: "H NMR 
(CDC1) & 7.99 (d. 2H, J=8.8 Hz), 7.56 (d. 2H, J=8.8 Hz), 3.79 
(ddd, 1H, J=11.7 Hz, J=8.4 Hz, J=3.3 Hz), 3.70 (ddd, 1H, 
J=11.7 Hz, J=6.0 Hz, J-3.8 Hz), 2.11 (ddd, 1H, J=13.8 Hz, 
J=8.4 Hz, J=3.8 Hz), 1.81 (dim, 1H, J=13.8 Hz), 1.35 (s.3H). 
MS: m/z 275 (M+1). 

Synthesis of 
3-(1H-1,2-methyl-tetrazol-3-yl)-benzenesulfonyl 

chloride 

0571 

N-N N-N 
If \ / \ 
N N N N 

He 
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-continued 
/ 

N-N 
If \ 
N 2 N 

SOCI 

0572 Benzonitrile (10g, 97 mmol), sodium azide (6.93 g, 
106.6 mmol) and NHCl (5.7g, 106.6 mmol) in dry DMF 
(100 ml) were refluxed at 160° C. overnight and the reaction 
mixture was then poured into ice cold water, the pH was 
adjusted to 2 by adding 2NHCl and the solid filtrate collected 
to yield the phenyltetrazol. 
0573 5-phenyl-2-H-tetrazole (4.g. 27.36 mmol) was taken 
into NaOH (2.18 g. 54 mmol, dissolved in 10 ml of water), 
cooled to 0°C., methyl iodide (8.5 g. 60 mmol, dissolved in 
40 ml acetone) was added and the reaction mixture was 
refluxed at 55° C. for 2 hours. The solvent was evaporated and 
the residue was dissolved in benzene. The benzene layer was 
washed with water, brine, dried over anhydrous NaSO and 
concentrated. The residue was purified by column chroma 
tography using 60-120 mesh size silica gel (10% ethylacetate 
in pet-ether as eluent) to obtain 2-methyl-5-phenyl-2H-tetra 
zole as white solid (2 g, 46%). 
0574 2-methyl-5-phenyl-2H-tetrazole (0.5g, 3.12 mmol) 
was taken into chlorosulfonic acid (5 ml) and heated to 80°C. 
overnight. The reaction mixture was then cooled to 0°C., 
quenched with ice coldwater and extracted with ethyl acetate. 
The organic phase was washed with water, brine solution, 
dried over anhydrous NaSO and concentrated. The residue 
was crystallized from dichloromethane to yield title com 
pound. 

Synthesis of N-4-chloro-2-(pyridine-4-carbonyl)- 
phenyl)-4-(2-methyl 1.3dioxolan-2-yl)-benzene 

66 
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tional 20 mL DCM and 20 mL aqueous 1 MNaOH. The pH 
of the aqueous layer was brought to 3 using HCl and then 
quickly brought to pH 8-9 using saturated NaHCO. The 
DCM layer was collected, the aqueous layer was extracted 
with DCM (2x20 mL) and all organic layers were combined 
and concentrated by rotary evaporation. The product was 
isolated by preparative HPLC, and the fractions containing 
the product were concentrated to a volume of 15 mL. To this 
solution was added 3 mL3 MNaOH and 0.52g KMnO4. The 
reaction was stirred at RT, monitored by LC-MS and addi 
tional KMnO4 (0.55 gx2) was added at intervals of ca. 2 
hours. After a total rxn time of ca. 5h, the crude mixture was 
brought to pH4 using 10% AcOH, extracted with DCM (125 
mL) and washed with saturated aqueous NaHCO. The DCM 
was removed by rotary evaporation and the product was 
obtained by preparative HPLC. MS: m/z 459 (M"+1). 
0577. The procedure described above was used to synthe 
size analogous compounds as described for the following two 
compounds shown below: 

N-4-Chloro-2-(pyridine-4-carbonyl)-phenyl)-4-(2,4- 
dimethyl-1,3dioxolan-2-yl)-benzenesulfonamide 

0578 
O. O 
V/ 
SS 

NH O 

N 
O O 

\- 2N 
C 

0579. The title compound was prepared using 4-Acetyl 
N-4-chloro-2-(hydroxy-pyridin-4-yl-methyl)-phenyl-ben 
Zenesulfonamide and propane-1,2-diol following the proce 
dure described in the preceding example. MS: m/z, 473 

Sulfonamide M+1). 

0575 
N-4-Chloro-2-(pyridine-4-carbonyl)-phenyl-4- 

V / ((4R,5S)-2,4,5-trimethyl-1,3dioxolan-2-yl)-benze 
SN nesulfonamide 

NH O 

0580 

O O N V / 
N S 

\ / 2 n NH O 

C 
N 

O O 
0576 A solution consisting of 0.21 g of 4-acetyl-N-4- V / 2N 
chloro-2-(hydroxy-pyridin-4-yl-methyl)-phenyl-benzene- s '. 
sulfonamide, 2 mL anhydrous THF, 50 uL AcOH and 400 uL S 2 C 
ethylene glycol was prepared in a vial. The vial was heated by 
Swaying gently in front of a heat gun, cooled for one minute 
and 400 uL 46.5% BF:EtO were immediately added. The 
vial was quickly shaken, left standing and an LC-MS sample 
was taken after 1 minute of reaction. After another minute the 
reaction mixture was partitioned between 10 mL DCM and 10 
mL H2O. To the reaction mixture was then added an addi 

0581. The title compound was prepared using 4-Acetyl 
N-4-chloro-2-(hydroxy-pyridin-4-yl-methyl)-phenyl-ben 
Zenesulfonamide and (2R,3S)-Butane-2,3-diol following 
the procedure described in the preceding two examples. MS: 
m/z 487 M"+1). 
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Synthesis of 4-Chloro-2-(pyridine-4-carbonyl)-phe 
nyl-3-(1H-112-methyl-tetrazol-3-yl)-benzene 

Sulfonamide 

0582 

N 2N 

c N 
N / 
N 

ORS n 
/ NH O 

r 
2 N 

C 

0583 3-(1H-1-methyl-tetrazol-3-yl)-benzenesulfonyl 
chloride (0.3 g, 1.28 mmol) and the parent benzophenone (0.5 
g, 1.93 mmol) were dissolved in dry pyridine (10 ml) and 
heated overnight at 100° C. The reaction mixture was then 
diluted with dichloromethane and this layer was washed with 
water and brine solution, dried over anhydrous NaSO and 
concentrated. The residue was purified by column chroma 
tography using 60-120 mesh size silica gel (Pet ether/ethyl 
acetate as eluent) to afford the title compound as yellow solid. 

Synthesis of 4-Bromo-N-(4-chloro-2-(pyridine-4- 
carbonyl)-phenyl-benzenesulfonamide 

0584) 
Br 

O S 
S 
/V 

HN O O 

Ns 

N \ Y 
C 

0585 4-Bromo-benzenesulfonyl chloride 27.5 g (107 
mmol) was dissolved in 180 ml of anhydrous pyridine. To this 
Solution was added (2-amino-5-chloro-phenyl)-pyridin-4-yl 
methanone 25 g (107 mmol). The reaction mixture was stirred 
under nitrogen 5 hour at 80° C. and pyridine was then evapo 
rated under vacuum. The resulting crude material was dis 
solved in dichloromethane, and extracted with saturated 
bicarbonate Solution. The combined organic layer was 
washed with brine dried over magnesium sulfate, filtered and 
concentrated, then ethyl acetate (50 mL) added to the solid, 
the solid was filtered, washed again with ethyl acetate, to 
yield a pale yellow solid: LC-MSD, m/z for 
CHBrCINOS M+H+: 452.9 
0586 Retention time on reverse phase HPLC gradient 
20%-95%: 7 minutes: 4.307 
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Synthesis of N-4-Chloro-2(pyridine-4-carbonyl)- 
phenyl-4-morpholin-4-yl-benzenesulfonamide 

0587 

HN O O 

NS 

\ 2 
C 

0588) 4-Bromo-N-(4-chloro-2-(pyridine-4-carbonyl)- 
phenyl-benzenesulfonamide 0.1 g (0.22 mmol), was dis 
Solved in 6 ml anhydrous dioxane, and to this solution was 
added potassium phosphate tribasic monohydrate 0.3 g (1.32 
mmol), rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 
0.02 g (0.032 mmol), followed by morpholine 0.95 g (1.1 
mmol). The mixture was purged under nitrogen, and Pd 
(dba) 10 mg (0.01 mmol) was added. The reaction mixture 
was heated overnight at 90° C. cooled, water (5 mL) added, 
and extracted with ethyl acetate 3 times. The combined 
organic layer was washed with brine, dried over magnesium 
sulfate, filtered and concentrated. The crude reaction mixture 
was purified using HPLC with a gradient of 20 to 95% aceto 
nitrile over 40 minutes, to yield a yellow solid: LC-MSD, m/z. 
for CHCINOS M--H+: 458 
0589 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 3.952 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-piperidin-1-yl-benzenesulfonamide 

0590 

() 
O 
V 
/\ 

HN O O 

s 

N \ Y 
C 

0591. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-(4-chloro-2-(pyridine-4-carbo 
nyl)-phenyl-benzenesulfonamide 0.3 g (0.66 mmol), potas 
sium phosphate tribasic monohydrate 0.91 g (3.96 mmol), 
rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 0.12 g 
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(0.198 mmol), piperidine 0.28 g (3.3 mmol) and Pd(dba) 60 
mg (0.066 mmol) in 6 ml dioxane. The crude reaction mixture 
was purified using HPLC to yield the title compound as a 
yellow solid. 
0592 LC-MSD, m/z for CHCINOS M+H+: 456 
0593. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 5.037 

Synthesis of N-4-chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-pyrrolidin-1-yl-benzenesulfonamide 

0594 

?) 
O 
V 
/\ 

HN O O 

NS 

N \ 2 
C 

0595. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-(4-chloro-2-(pyridine-4-carbo 
nyl)-phenyl-benzenesulfonamide 0.3 g (0.66 mmol), potas 
sium phosphate tribasic monohydrate 0.91 g (3.96 mmol), 
rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 0.12 g 
(0.198 mmol), pyrrolidine 0.23 g (3.3 mmol) and Pd(dba) 60 
mg (0.066 mmol) in 6 ml dioxane, yielding title compound 
after HPLC purification. LC-MSD, m/z for CHCINOS 
M+H+: 442.1 
0596. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.853 

Synthesis of N-4-Chloro-2(pyridine-4-carbonyl)- 
phenyl-4-(1,1-dioxo-thiomorpholin-4-yl)-benzene 

Sulfonamide 

0597 

C 
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0598. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-(4-chloro-2-(pyridine-4-carbo 
nyl)-phenyl-benzenesulfonamide 0.3 g (0.66 mmol), potas 
sium phosphate tribasic monohydrate 0.91 g (3.96 mmol), 
rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 0.12 g 
(0.198 mmol), thiomorpholine 1,1-dioxide 0.44 g (3.3 mmol) 
and Pd(dba) 60 mg (0.066 mmol) in 6 ml dioxane, followed 
by work up and HPLC purification: LC-MSD, m/z for 
CHCINOS, M+H+: 502 
0599 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 3.743 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-(cis-2,6-dimethyl-morpholin-4-yl)-benze 

nesulfonamide 

0600 

O 

)- 

s 
/So, 

HN O 

s 

N \ \ 
C 

0601 The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-(4-chloro-2-(pyridine-4-carbo 
nyl)-phenyl-benzenesulfonamide 0.3 g (0.66 mmol), potas 
sium phosphate tribasic monohydrate 0.91 g (3.96 mmol), 
rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 0.12 g 
(0.198 mmol), cis-2,6-dimethylmorpholine 0.37 g (3.3 
mmol) and Pd(dba). 60 mg (0.066 mmol) in 6 ml dioxane, 
followed by work up and HPLC purification: LC-MSD, m/z. 
for CHCINOS M--H+: 486.0 
0602 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.539 
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Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-thiomorpholin-4-yl-benzenesulfonamide 

0603 
S 

() 

O 
On 

M 
HN 

S so 
O 

C 

0604. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-(4-chloro-2-(pyridine-4-carbo 
nyl)-phenyl-benzenesulfonamide 0.3 g (0.66 mmol), potas 
sium phosphate tribasic monohydrate 0.91 g (3.96 mmol), 
rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 0.12 g 
(0.198 mmol), thiomorpholine 0.34 g (3.3 mmol) and Pd 
(dba). 60 mg (0.066 mmol) in 3 ml DMF followed by work up 
and HPLC purification: LC-MSD, m/z for CHCINOS 
M+H+: 474.0 
0605 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.714 

Synthesis of N-4-Chloro-2(pyridine-4-carbonyl)- 
phenyl-4-piperazin-1-yl-benzenesulfonamide 

0606 
NH 

( ) 

C. 
On 

/ 
HN 

S so 
O 

C 

0607. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-(4-chloro-2-(pyridine-4-carbo 
nyl)-phenyl-benzenesulfonamide 0.1 g (0.22 mmol), potas 
sium phosphate tribasic monohydrate 0.30 g (1.2 mmol), 
rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 0.02 g 
(0.032 mmol), piperazine-1-carboxylic acid tert-butyl ester 
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0.18 g (1 mmol) and Pd(II) trifluoroacetate 10 mg (0.01 
mmol) in 6 ml dioxane. The compound was then deprotected 
to yield free amine using dichloromethane (2 mL) with trif 
luoroacetic acid (3 mL) for 1 hour at room temperature. The 
crude material was concentrated under vacuo, purified by 
HPLC, to give yellow solid. 
06081 LC-MSD, m/z for CHCINOS M+2H+: 
458.0 
0609 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 3.952 

Synthesis of 4-AZetidin-1-yl-N-(4-chloro-2-(pyri 
dine-4-carbonyl)-phenyl-benzenesulfonamide 

0610 

\\ 

s / So 
HN O 

NS 

N \ 2 
C 

0611. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-(4-chloro-2-(pyridine-4-carbo 
nyl)-phenyl-benzenesulfonamide 0.3 g (0.66 mmol), potas 
sium phosphate tribasic monohydrate 0.91 g (3.96 mmol), 
rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 0.12 g 
(0.198 mmol), azetidine 0.18 g (3.3 mmol) and Pd(dba) 60 
mg (0.066 mmol) in 3 ml DMF, followed by workup and 
HPLC purification. 
0612 LC-MSD, m/z for CHCINOS M+H+: 428 
0613. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.77 

Synthesis of 4-Bromo-N-(4-chloro-2-(pyridine-3- 
carbonyl)-phenyl-benzenesulfonamide 

0.614 

s 
/so 

HN O 

s 

\ 2 
N 

C 
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0615. The title compound was prepared according to the 
general procedures for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-amino-5-chloro 
phenyl)-pyridin-3-yl-methanone 5 g (21.5 mmol) and 
4-bromo-benzenesulfonyl chloride 5.78 g (21.5 mmol), in 
150 ml anhydrous pyridine, overnight at 80°C., followed by 
flash column chromatography on silica gel to yield a salmon 
color solid. 

0616 LC-MSD, m/z for C.HBrCINOS M+H+: 
452.9 

0617 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.584 

Synthesis of N-4-Chloro-2-(pyridine-3-carbonyl)- 
phenyl-4-(cis-2,6-dimethyl-morpholin-4-yl)-benze 

nesulfonamide 

0618 

O 

)- 

's /So, 
HN O 

s 

\ 4 
N 

C 

0619. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-(4-chloro-2-(pyridine-3-carbo 
nyl)-phenyl-benzenesulfonamide 0.3 g (0.66 mmol), potas 
sium phosphate tribasic monohydrate 0.91 g (3.96 mmol), 
rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 0.12 g 
(0.198 mmol), cis-2,6-dimethylmorpholine 0.37 g (3.3 
mmol) and Pd (dba) 60 mg (0.066 mmol) in 3 ml DMF, 
followed by work up and HPLC purification to yield yellow 
title compound. 
0620 LC-MSD, m/z for CHCINOS M+H+: 516.1 
0621. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.242 
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Synthesis of 4-Bromo-N-(4-chloro-2-(6-methyl-pyri 
dine-3-carbonyl)-phenyl-benzenesulfonamide 

0622 

Br 

s / So 
HN O 

s 

\ 2 
N 

C 

0623 The title compound was prepared according to the 
general procedures for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-amino-5-chloro 
phenyl)-(6-methyl-pyridin-3-yl)-ethanone 1.5 g (6.1 mmol), 
and 4-bromo-benzenesulfonyl chloride 1.55 g (6.1 mmol), 
stirred in 12 ml anhydrous pyridine, for 2 days room tempera 
ture, yielded title compound as a yellow solid. 
0624 LC-MSD, m/z for CHBrCINOS M+H+: 
466.9 
0625 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.77 

Synthesis of N-4-Chloro-2-(6-methyl-pyridine-3- 
carbonyl)-phenyl)-4-(cis-2,6-dimethyl-morpholin-4- 

yl)-benzenesulfonamide 

0626 
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's /so 
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0627 The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-(4-chloro-2-(6-methyl-pyri 
dine-3-carbonyl)-phenyl-benzenesulfonamide. 0.3 g (0.66 
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mmol), potassium phosphate tribasic monohydrate 0.91 g 
(3.96 mmol), rac-2,2'-bis(diphenylphosphino)-1,1'-binaph 
thyl 0.12 g (0.198 mmol), cis-2,6-dimethylmorpholine 0.37g 
(3.3 mmol) and Pd(dba), 60 mg (0.066 mmol) in 3 ml DMF, 
followed by workup and HPLC purification to yield yellow 
title compound. 
(0628 LC-MSD, m/z for CHCINOS M+H+: 500.1 
0629 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.796 

Synthesis of 4-Bromo-N-(4-chloro-2-(2-pyridine-4- 
carbonyl)-phenyl-3-fluoro-benzenesulfonamide 

0630 
Br 

F 

s /So, 
HN O 

s 

N \ Y 
C 

06.31 The title compound was prepared according to the 
general procedures for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-amino-5-chloro 
phenyl)-pyridine-4-yl-methanone 2 g (7.8 mmol), and 
4-bromo-3-fluoro-benzenesulfonyl chloride 2.56 g (9.4 
mmol), with stirring in 14.4 ml anhydrous pyridine, at 80°C. 
overnight, to yield yellow title compound. 
0632 LC-MSD, m/z for C.H. BrFCINOS M+H+: 
470.9 R. time Reverse phase HPLC gradient 20%-95% in 7 
minutes: 4.78 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-3-fluoro-4-morpholin-4-yl-benzenesulfona 

mide 

0633 

F 

s 
/so 

HN O 

s 

N \ Y 
C 
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0634. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-4-chloro-2-(2-pyridine-4-car 
bonyl)-phenyl-3-fluoro-benzenesulfonamide. 0.15 g (0.3 
mmol), potassium phosphate tribasic monohydrate 0.41 g (18 
mmol), rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 
0.03 g (0.045 mmol), morpholine 0.13 g (1.5 mmol) and Pd 
(dba), 10 mg (0.011 mmol) in 2ml DMF, followed by workup 
and HPLC purification. 
0635 LC-MSD, m/z for CHCINOSF M+H+: 
476.O 

0636 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.472 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-(cis-2,6-dimethyl-morpholin-4-)yl-3- 

fluoro-benzenesulfonamide 

0637 
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's y’so 
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0638. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-4-chloro-2-(2-pyridine-4-car 
bonyl)-phenyl-3-fluoro-benzenesulfonamide. 0.15 g (0.3 
mmol), potassium phosphate tribasic monohydrate 0.41 g 
(1.8 mmol), rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 
0.05 g (0.09 mmol), cis-2,6-dimethyl-morpholin 0.13 g (1.5 
mmol) and Pd (dba) 0.4 mg (0.04 mmol) in 2 ml DMF, 
followed by workup and purification using silica gel chroma 
tography (gradient of dichloromethane to 1-1 dichlo 
romethane-ethyl acetate), to yield a light yellow solid. 
0639 LC-MSD, m/z for CHCINOSF M+H+: 
504.1 

(0640 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 5.024 
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Synthesis of 4-Bromo-N-4,5-difluoro-2-(pyridine-3- 
carbonyl)-phenyl-benzenesulfonamide 

0641 
Br 

/ So 
HN O 

s 

\ 4 
N 

F 

F 

0642. The title compound was prepared according to the 
general procedures for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-amino-4,5-dif 
luoro-phenyl)-pyridin-3-yl-methanone 1 g (4.27 mmol) and 
4-bromo-benzenesulfonyl chloride 1.15 g (4.27 mmol) with 
stirring in 20 ml pyridine. Purification on silica gel with flash 
column chromatography yielded light orange Solid 
(0643 LC-MSD, m/z for CHNOS F. M+H+:454.9 
(0644. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.574 

Synthesis of N-4,5-Difluoro-2-(pyridine-3-carbo 
nyl)-phenyl-4-morpholin-4-yl-benzenesulfonamide 

0645 
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Synthesis of 4-Bromo-N-(4-chloro-2-(6-methyl-pyri 
dine-3-carbonyl)-phenyl-3-fluoro-benzenesulfona 

mide 

M 

Br 

F 

S No 
O 

0649) 

HN 

O'C, 
0650. The title compound was prepared according to the 
general procedures for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-amino-5-chloro 
phenyl)-(6-methyl-pyridin-3-yl)-methanone 2.4 g (8.77 
mmol) and 4-bromo-3-fluoro-benzenesulfonyl chloride 2.16 
g (8.77 mmol) stirred in 14 ml pyridine. Purification on silica 
gel with flash column chromatography gave a light orange 
solid. 
0651 LC-MSD, m/z for CHNOS FBrC1 M+H+: 
484.9 
0652) R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.875 

Synthesis of N-4-Chloro-2-(6-methyl-pyridine-3- 
carbonyl)-phenyl-3-fluoro-4-morpholin-4-yl-benze 

O nesulfonamide 

( ) 0653 
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0646. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het- C 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-4,5-difluoro-2-(pyridine-3- 
carbonyl)-phenyl-benzenesulfonamide 0.2 g (0.44 mmol), 
potassium phosphate tribasic monohydrate 0.607 g (2.64 
mmol), rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 
0.082 g (0.06 mmol), morpholine 0.30 g (2.2 mmol) and Pd 
(dba), 0.06 g (0.06 mmol) in 2 ml DMF, HPLC purification 
gave yellow title compound. 
(0647 LC-MSD, m/z for CHNOS F. M+H+: 502 
(0648. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 3.918 

0654 The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-(4-chloro-2-(6-methyl-pyri 
dine-3-carbonyl)-phenyl-3-fluoro-benzenesulfonamide 0.2 
g (0.4 mmol), potassium phosphate tribasic monohydrate 
0.570 g (2.4 mmol), rac-2,2'-bis(diphenylphosphino)-1,1'-bi 
naphthyl 0.077 g (0.12 mmol), morpholine 0.17 g (2 mmol) 
and Pd (dba) 0.057 g (0.06 mmol) in 2 ml DMF, HPLC 
purification gave a yellow compound. 
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0655 
490.1 

0656. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.603 

LC-MSD, m/z for CHCINOS F M+H+: 

Synthesis of N-4-Chloro-2-(6-methyl-pyridine-3- 
carbonyl)-phenyl-4-(cis-2,6-dimethyl-morpholin-4- 

yl)-3-fluoro-benzenesulfonamide 
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0658. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-(4-chloro-2-(6-methyl-pyri 
dine-3-carbonyl)-phenyl-3-fluoro-benzenesulfonamide 0.2 
g (0.4 mmol), potassium phosphate tribasic monohydrate 
0.570 g (2.4 mmol), rac-2,2'-bis(diphenylphosphino)-1,1'-bi 
naphthyl 0.077 g (0.12 mmol), cis-2,6-dimethyl-morpholine 
0.23 g (2 mmol) and Pd(dba) 0.057 g (0.06 mmol) in 2 ml 
DMF. HPLC purification gave yellow compound. 
0659 LC-MSD, m/z for CHCINOS F M+H+: 
518.1 

0660 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 5.084 

Synthesis of 4-Bromo-N-(4-chloro-2-(pyridine-3- 
carbonyl)-phenyl-3-fluoro-benzenesulfonamide 

0661 
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C 
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0.662 
general procedures for the synthesis of N-Aryl-benzene 

The title compound was prepared according to the 

Sulfonamides previously described using (2-amino-5-chloro 
phenyl)-(pyridin-3-yl)-methanone 2 g (8.7 mmol) and 
4-bromo-3-fluoro-benzenesulfonyl chloride 2.35 g (8.77 
mmol) in 15 ml pyridine. Purification with silica chromatog 
raphy eluted with dichlorometane: 10-ethyl acetate gave a 
yellow powder. 
0663 LC-MSD, m/z for C.H.CINOSBrF M+H+: 
470 

0664) R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.801 

Synthesis of N-4-Chloro-2-(pyridine-3-carbonyl)- 
phenyl)-4-(cis-2,6-dimethyl-morpholine-4-yl-3- 

fluoro-benzenesulfonamide 

0665 

O 

1 
F 

O 
V 
/\ 

HN O O 

s 

\ 2 
N 

C 

0666. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-(4-chloro-2-(pyridine-3-carbo 
nyl)-phenyl-3-fluoro-benzenesulfonamide 0.2 g (0.42 
mmol), potassium phosphate tribasic monohydrate 0.58 g 
(2.56 mmol), rac-2,2'-bis(diphenylphosphino)-1,1'-binaph 
thyl 0.079 g (0.12 mmol), cis-2,6-dimethyl-morpholine 0.24 
g (2.13 mmol) and Pd (dba) 0.057 g (0.06 mmol) in 2 ml 
DMF. HPLC purification gave a pale yellow compound. 
0667 LC-MSD, m/z for CHCINOS F M+H+: 
504.1 

0668. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 5.026 
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Synthesis of N-4-Chloro-2-(1-oxy-pyridine-4-car 
bonyl)-phenyl-4-morpholin-4-yl-benzenesulfona 

mide 

0669 
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GE) O \ Z NN, 

C 

0670. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl substi 
tuted phenylsulfonyl derivatives previously described, using 
4-Bromo-N-(4-chloro-2-(1-oxy-pyridine-4-carbonyl)-phe 
nyl-benzenesulfonamide 0.3 g (0.66 mmol), potassium 
phosphate tribasic monohydrate 0.911 g (3.96 mmol), rac-2. 
2'-bis(diphenylphosphino)-1,1'-binaphthyl 0.12 g (0.18 
mmol), morpholine 0.26 g (3 mmol) and Pd (dba) 0.16 g 
(0.18 mmol) in 2 ml DMF. HPLC purification gave yellow 
compound 
0671 LC-MSD, m/z for CHCINOS M+H+:474.0 
0672 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 3.660 

Synthesis of N-4-Chloro-2-(1-oxy-pyridine-4-car 
bonyl)-phenyl)-4-(cis-2,6-dimethyl-morpholin-4-yl)- 

benzenesulfonamide 

0673 

\ 
/N 

HN O O 

Ns 

GE) 

\-N-8 
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0674. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl substi 
tuted phenylsulfonyl derivatives previously described, using 
4-Bromo-N-(4-chloro-2-(1-oxy-pyridine-4-carbonyl)-phe 
nyl-benzenesulfonamide 0.3 g (0.66 mmol), potassium 
phosphate tribasic monohydrate 0.911 g (3.96 mmol), rac-2. 
2'-bis(diphenylphosphino)-1,1'-binaphthyl 0.12 g (0.18 
mmol), cis-2,6-dimethyl-morpholine 0.37 g (3 mmol) and Pd 
(dba) 0.12 g (0.12 mmol) in 2 ml DMF, Purification by 
HPLC gave yellow compound. 
0675 LC-MSD, m/z for CHCINOS M+H+: 502.1 
0676 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 3.852 

Synthesis of N-4-Chloro-2-(1-oxy-pyridine-4-car 
bonyl)-phenyl)-4-(cis-2,6-dimethyl-morpholin-4-yl)- 

3-fluoro-benzenesulfonamide 
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0678. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-4-chloro-2-(1-oxy-pyridine-4- 
carbonyl)-phenyl-3-fluoro-benzenesulfonamide 0.25 g (0.5 
mmol), potassium phosphate tribasic monohydrate 0.68 g (3 
mmol), rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 
0.09 g (0.14 mmol), cis-2,6-dimethyl-morpholine 0.3 g (2.5 
mmol) and Pd(dba) 0.135 g (0.14 mmol) in 2 ml DMF. 
HPLC purification gave a yellow compound. 
0679 LC-MSD, m/z for CHCINOS F M+H+: 
520.1 

0680 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4,446 
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Synthesis of N-4-Chloro-2-(1-oxy-pyridine-3-car 
bonyl)-phenyl)-4-(cis-2,6-dimethyl-morpholin-4-yl)- 

3-fluoro-benzenesulfonamide 

0681 
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0682. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described 
0683 LC-MSD, m/z for CHCINOS FM+H+: 502. 
1,503.1 
0684. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.230 

Synthesis of N-4-Chloro-2-(1-oxy-pyridine-3-car 
bonyl-6-methyl)-phenyl)-4-(morpholin-4-yl)-3- 

fluoro-benzenesulfonamide 
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0686. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described 

Jun. 25, 2009 
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0687 
0,489.0 
0688. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 3.801 

LC-MSD, m/z for CHCINOS FM+H+: 488. 

Synthesis of N-4-Chloro-2-(1-oxy-pyridine-3-car 
bonyl-6-methyl)-phenyl)-4-(cis-2,6-dimethyl-mor 

pholin-4-yl)-3-fluoro-benzenesulfonamide 

0689 

O 

y1 
F 

0690. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described 

(0691 LC-MSD, m/z for CHCINOS FM+H+:516. 
0,517.0 
(0692 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.242 

Synthesis of N-4-Chloro-2-(1-oxy-pyridine-4-car 
bonyl)-phenyl-4-morpholin-4-yl-3-fluoro-benzene 

Sulfonamide 

0693 

C 
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0694. The title compound was prepared according to the 
general procedure for the synthesis of heterocyclyl and het 
eroaryl substituted phenylsulfonyl derivatives previously 
described, using 4-Bromo-N-4-chloro-2-(1-oxy-pyridine-4- 
carbonyl)-phenyl-3-fluoro-benzenesulfonamide 0.25 g (0.5 
mmol), potassium phosphate tribasic monohydrate 0.68 g (3 
mmol), rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl 
0.09 g (0.14 mmol), morpholine 0.21 g (1.5 mmol) and Pd 
(dba), 0.135 g (0.14 mmol) in 2 ml DMF, HPLC purification 
gave yellow compound. 
0695) LC-MSD, m/z for CHCINOS F M+H+: 
492.0 

(0696. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 3.966 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-furan-3-yl-benzenesulfonamide 

0697 
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0698 4-bromo-N-(4-chloro-2-(pyridine-4-carbonyl)- 
phenyl-benzenesulfonamide 0.25 g (0.55 mmol) was dis 
solved in 2.5 ml of anhydrous dimethylformamide. To this 
Solution was added 0.14 g (1.3 mmol) sodium carbonate, 
furan-3-boronic acid 0.77 g (0.68 mmol), and Pd(PPh3) 19 
mg (0.014 mmol). The reaction mixture was heated overnight 
at 80° C. under a nitrogen atmosphere. The mixture was 
quenched with water and extracted 3 times with dichlo 
romethane. The organic layer was dried over magnesium 
sulfate, filtered, and concentrated. Purification by flash col 
umn chromatography with a gradient 100% hexane to ethyl 
acetate:hexane 1-1, gave the desired compound as a white 
powder. 
(0699 LC-MSD, m/z for CHCINOS M+H+: 439 
(0700 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.512 
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Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-thiophen-2-yl-benzenesulfonamide 
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0702. To 4-bromo-N-(4-chloro-2-(pyridine-4-carbonyl)- 
phenyl-benzenesulfonamide 0.12 g (0.26 mmol), sodium 
carbonate 70 mg (0.65 mmol), thiophene-2-boronic acid 42 
mg (0.32 mmol), and Pd(PPh). 18 mg (0.004 mmol) was 
added DMF (1 mL). The reaction mixture was heated over 
night at 80°C. under a nitrogen atmosphere. The mixture was 
quenched with water and extracted 3 times with dichlo 
romethane. The organic layer was dried over magnesium 
sulfate, filtered, and concentrated. HPLC Purification gave 
off white solid. 
(0703 LC-MSD, m/z for CHCINOS, M+H+:455 
(0704. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.827 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl)-4-(2-fluoro-pyridin-3-yl)-benzenesulfona 

mide 
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0706 To 4-bromo-N-(4-chloro-2-(pyridine-4-carbonyl)- 
phenyl-benzenesulfonamide 0.10 g (0.21 mmol), sodium 
carbonate 70 mg (0.65 mmol), 2-fluoropyridine-3-boronic 
acid hydrate 76 mg (0.53 mmol), Pd(PPh), 15.2 mg (0.013 
mmol) was added DMF (1 mL). The reaction mixture was 
heated overnight at 80°C. under a nitrogen atmosphere. The 
mixture was quenched with water and extracted 3 times with 
dichloromethane. The organic layer was dried over magne 
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sium sulfate, filtered, and concentrated. HPLC purification 
gave off white solid 
0707 LC-MSD, m/z for CHCIFNOS, M+H+: 
452.9 
(0708. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.427 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-pyrimidin-5-yl-benzenesulfonamide 

0709) 

N 

V 
/\ 

HN O O 

s 

\ - 
C 

0710. To 4-bromo-N-(4-chloro-2-(pyridine-4-carbonyl)- 
phenyl-benzenesulfonamide 0.10 g (0.21 mmol), sodium 
carbonate 127 mg (1.17 mmol), pyrimidine-5-boronic acid 95 
mg (0.76 mmol), Pd (PPh), 22.8 mg (0.019 mmol) was 
added DMF (1 mL). The reaction mixture was heated over 
night at 80°C. under a nitrogen atmosphere. The mixture was 
quenched with water and extracted 3 times with dichlo 
romethane. The organic layer was dried over magnesium 
sulfate, filtered, and concentrated. HPLC purification gave an 
off white solid. 
0711 LC-MSD, m/z for CHCIFN.O.S M+H+: 451 
0712. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 3.510 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-quinolin-3-yl-benzenesulfonamide 

0713 

C 
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0714 To 4-bromo-N-(4-chloro-2-(pyridine-4-carbonyl)- 
phenyl-benzenesulfonamide 0.10 g (0.21 mmol), sodium 
carbonate 150 mg (1.4 mmol), isoquinoline-4-boronic acid 
152 mg (0.87 mmol), Pd(PPh.) 30 mg (0.025 mmol) was 
added DMF (1 mL). The reaction mixture was heated over 
night at 80°C. under a nitrogen atmosphere. The mixture was 
quenched with water and extracted 3 times with dichlo 
romethane. The organic layer was dried over magnesium 
sulfate, filtered, and concentrated. HPLC purification gave off 
white solid. 

0715 LC-MSD, m/z for CHCINOS M+H+: 500.0 
0716 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.398 

Synthesis of 2-4-4-Chloro-2-(pyridine-4-carbo 
nyl)-phenylsulfamoyl-phenyl-pyrrole-1-carboxylic 

acid tert-butyl ester 

0717 
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0718 To 4-bromo-N-(4-chloro-2-(pyridine-4-carbonyl)- 
phenyl-benzenesulfonamide 0.25 g (0.55 mmol), sodium 
carbonate 146 mg (1.4 mmol), 1-N BOC-pyrrole-2-boronic 
acid 145 mg (0.68 mmol), Pd(PPh) 19 mg (0.016 mmol), 
was added DMF (2.5 mL). The reaction mixture was heated 
overnight at 80°C. under a nitrogen atmosphere. The mixture 
was quenched with water and extracted 3 times with dichlo 
romethane. The organic layer was dried over magnesium 
sulfate, filtered, and concentrated. HPLC purification gave a 
light yellow solid. 
0719. LC-MSD, m/z for CHCINOS M+H+: 538.1 
0720) R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 5.431 
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Synthesis of 2-4-4-Chloro-2-(pyridine-4-carbo 
nyl)-phenylsulfamoyl-phenyl)-indole-1-carboxylic 

acid tert-butyl ester 

0721 

0722. To 4-bromo-N-(4-chloro-2-(pyridine-4-carbonyl)- 
phenyl-benzenesulfonamide 0.25 g (0.55 mmol), sodium 
carbonate 146 mg (1.4 mmol), 1-N-BOC-indole-2-boronic 
acid 180 mg (0.68 mmol), Pd(PPh) 19 mg (0.016 mmol), 
was added DMF (2.5 mL). The reaction mixture was heated 
overnight at 80°C. under a nitrogen atmosphere. The mixture 
was quenched with water and extracted 3 times with dichlo 
romethane. The organic layer was dried over magnesium 
sulfate, filtered, and concentrated. HPLC purification gave an 
off white solid. 

0723 LC-MSD, m/z for CHCINO SIM+H+:588.1 
0724 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 5.925 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl)-4-(1H-pyrrol-2-yl)-benzenesulfonamide 

0725 
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0726. To a mixture of dichloromethane (1 ml) and trifluo 
roacetic acid (0.3 ml) stirred at room temperature was added 
2-4-4-Chloro-2-(pyridine-4-carbonyl)-phenylsulfamoyl 
phenyl-pyrrole-1-carboxylic acid tert-butyl ester 70 mg 
(0.13 mmol). The reaction mixture was followed using thin 
layer chromatography (eluted with ethylacetate: 1-hexane: 1), 
and after completion saturated aqueous Sodium bicarbonate 
Solution was added, the reaction mixture concentrated and 
purified using preparative HPLC (20%–70% acetonitrile gra 
dient), to yield a white powder. 
0727 LC-MSD, m/z for CHCINOS M+H+: 438.0 
0728. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 5.226 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl)-4-(1H-indol-2-yl)-benzenesulfonamide 

0729 
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0730. To a mixture of dichloromethane (1 ml) and trifluo 
roacetic acid (0.3 ml) stirred at room temperature was added 
2-4-4-Chloro-2-(pyridine-4-carbonyl)-phenylsulfamoyl 
phenyl-indole-1-carboxylic acid tert-butyl ester 0.1 g (0.17 
mmol). The reaction mixture was followed using thin layer 
chromatography, and after completion Saturated aqueous 
Sodium bicarbonate solution was added, the reaction mixture 
concentrated and purified using preparative HPLC to yield to 
off white solid. 

(0731 LC-MSD, m/z for C.H.CINOS M+H+: 488.0 
(0732 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 5.013 
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Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl)-4-(3,5-dimethyl-isoxazol-4-yl)-benzene 

Sulfonamide 

0733 

s y’so 
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C 

0734 To 4-bromo-N-(4-chloro-2-(pyridine-4-carbonyl)- 
phenyl-benzenesulfonamide 0.260 mg (0.57 mmol), sodium 
carbonate 178 mg (1.69 mmol), 3,5-dimethylisoxazol-4-bo 
ronic acid 150 mg (1.4 mmol), Pd(PPh), 23 mg (0.019 
mmol), was added DMF (1.5 mL). The reaction mixture was 
heated overnight at 80°C. under a nitrogen atmosphere. The 
mixture was quenched with water and extracted 3 times with 
dichloromethane. The organic layer was dried over magne 
sium sulfate, filtered, and concentrated. HPLC purification 
(gradient 20 to 70% in 50 minutes), gave a white powder. 
(0735 LC-MSD, m/z for C.H.CINOS M+H+: 468.0 
(0736 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.475 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-fluran-2-yl-benzenesulfonamide 
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0738. To 4-bromo-N-(4-chloro-2-(pyridine-4-carbonyl)- 
phenyl-benzenesulfonamide 0.25 mg (0.55 mmol), sodium 
carbonate 0.21 g (2 mmol), furan 2-boronic acid 0.11 g (1 
mmol), Pd(PPh).38 mg (0.032 mmol), was added DMF (2.5 
mL). The reaction mixture was heated overnight at 80° C. 
under a nitrogen atmosphere. The mixture was quenched with 
water and extracted 3 times with dichloromethane. The 
organic layer was dried over magnesium Sulfate, filtered, and 
concentrated. Purification using column chromatography 
(hexane:ethyl acetate 2:1, gave a pale yellow powder. 
(0739 LC-MSD, m/z for CHCINOS M+H+: 439.0 
0740. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4.769 

Synthesis of 4-(4-Acetyl-piperazin-1-yl)-N-4- 
chloro-2-(pyridine-4-carbonyl)-phenyl-benzene 

Sulfonamide 

0741 
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0742 N-4-Chloro-2(pyridine-4-carbonyl)-phenyl-4- 
piperazin-1-yl-benzenesulfonamide 0.11 g (0.24 mmol) was 
dissolved in 1 ml dichloromethane, under nitrogen at 0°C., 
and to this solution was added triethylamine 0.05 ml (0.36 
mmol) and acetic anhydride 0.027 ml (0.29 mmol). The reac 
tion mixture was stirred at 0° C. for 30 minutes. Saturated 
aqueous sodium bicarbonate (3 mL) was added, followed by 
extraction, 3 times, with dichloromethane. The combined 
organic layers was dried over magnesium sulfate, filtered and 
concentrated in vacuo. The title compound was purified using 
flash column chromatography on silica, eluted with ethyl 
acetate 100% followed by dichloromethane-methanol, to 
yield a pale yellow compound. 
0743 LC-MSD, m/z for CHCINOS M+H+: 499.0 
0744. R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 3.785 
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Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-4-(2.2.2-trifluoro-ethyl)-piperazin-1-yl)- 

benzenesulfonamide 

0745 

0746 N-4-Chloro-2(pyridine-4-carbonyl)-phenyl-4- 
piperazin-1-yl-benzenesulfonamide 0.1 g (0.24 mmol) was 
dissolved in acetone (1.1 ml), and to this solution was added 
trifluoro-methanesulfonic acid 2.2.2-trifluoro-ethyl ester 
0747 70.8 mg (0.28 mmol). The mixture was refluxed for 
5 hours. The reaction was cooled to room temperature, 
quenched with Saturated aqueous Sodium bicarbonate, and 
extracted with dichloromethane (3 times). The combined 
organic layer was dried over magnesium Sulfate, filtered and 
concentrated in vacuo, to yield to 24 mg a pale yellow com 
pound. 
0748 LC-MSD, m/z for CHCINOSF, M+H+: 
539.1 
0749 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 4,976 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-1.2.3thiadiazol-4-yl-benzenesulfonamide 

0750 
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0751 (2-amino-5-chloro-phenyl)-pyridin-4-yl-metha 
none 0.2 g (0.86 mmol) was dissolved in anhydrous pyridine 
(1 mL)m, and to this solution was added 4-1,2,3-thiadiaz 
ole-4-yl-benzenesulfonyl chloride 0.24 g (0.94 mmol). The 
mixture was stirred overnight at 80° C. under nitrogen, and 
the pyridine then removed in vacuo. Water was added and the 
reaction mixture extracted with dichloromethane (3 times). 
The organic layers were combined, dried over magnesium 
sulfate, filtered and concentrated in vacuo. HPLC purification 
yielded a white powder. 
(0752 LC-MSD, m/z for CHCINOS, M+H+: 
466.9 
(0753 R. time Reverse phase HPLC gradient 20%-95% in 
7 minutes: 3.82 

Syntheses of N-Aryl-benzenesulfonamides 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-oxazol-5-yl-benzenesulfonamide 

0754) 

H 
O N C 

( ) { N / WO 

0755. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-Amino-5-chloro-phenyl)-pyridin-4-yl-methanone and 
122 mg 4-oxazol-5-yl-benzenesulfonyl chloride. Purification 
by purification by reversed phase HPLC gave pure product. 
'H-NMR (400 MHz, CDC1): 8 7.21 (dd, H, J=1.5, 4.4 Hz), 
7.30 (d. 1H, J=2.5 Hz), 7.42 (s, 1H), 7.54 (dd. 1H, J=2.5, 8.8 
Hz), 7.61 (d. 2H, J=8.4 Hz), 7.77 (s, 1H), 7.78 (d. 2H, J=8.4 
Hz), 7.95 (s, 1H), 8.69 (d. 2H, J=5.8 Hz), 10.06 (br. 1H). MS: 
m/z 440.9 (M"+1). 

Synthesis of 4-tert-Butyl-N-(4-chloro-2-(pyridine-4- 
carbonyl)-phenyl-benzenesulfonamide 

0756) 

H 
N C 

y ( ) s/ 
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0757. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-Amino-5-chloro-phenyl)-pyridin-4-yl-methanone and 
116 mg of 4-tert-Butyl-benzenesulfonyl chloride. 'H-NMR 
(400 MHz, CDC1): 8 1.25 (s, 9H), 7.02 (d. 1H, J=8.4 Hz). 
7.44 (m,3H), 7.66 (d. 2H, J=8.4), 7.79 (d. 1H, J=2.4Hz), 8.11 
(d. 2H, J=6.4), 8.88 d. 2H, J=6.0 Hz), 10.51 (s, 1H). MS: m/z 
429.9 (M+1). 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-methoxy-benzenesulfonamide 

0758 
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0759. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-Amino-5-chloro-phenyl)-pyridin-4-yl-methanone and 
101 mg of 4-methoxy-benzenesulfonyl chloride. 'H-NMR 
(400 MHz, CDC1): 8 3.74 (s, 3H), 6.77 (d. 2H, J=8.8 Hz), 
7.21 (m, 2H), 7.27 (d. 1H, J=2 Hz), 7.52 (dd. 1H, J=8.8 Hz, 
2.8 Hz), 7.63 (m, 2H), 7.76 (d. 1H, J=8.8 Hz), 8.76 (d. 2H, 
J=5.6 Hz), 9.88 (s, 1H). MS: m/z 403.9 (M"+1). 

Synthesis of N-4-Bromo-2-(pyridine-4-carbonyl)- 
phenyl-4-methoxy-benzenesulfonamide 

0760 
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/ \, 
0761 The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 138 mg of 
(2-amino-5-bromo-phenyl)-pyridin-4-yl-methanone and 101 
mg of 4-methoxy-benzenesulfonyl chloride. 'H-NMR (400 
MHz, CDC1): 83.69 (s.3H), 6.68 (d. 2H, J=8.8 Hz), 7.36 
7.47 (m, 4H), 7.46, 7.55-7.69 (m, 5H), 9.65 (s, 1H). MS: m/z 
448.3 (M"+1). 

Jun. 25, 2009 

Synthesis of 4-tert-Butyl-N-4-fluoro-2-(pyridine-4- 
carbonyl)-phenyl-benzenesulfonamide 
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e t1tle COmoOund WaS prepared according to the 0763. The titl pound prepared ding to th 
general procedure for the synthesis of N-Aryl-benzene 
sulfonamides previously described using 108 mg of 
(2-Amino-5-fluoro-phenyl)-pyridin-4-yl-methanone and 116 
mg of 4-tert-butyl-benzenesulfonyl chloride. 'H-NMR (400 
MHz, CDC1): 81.25 (s.9H), 6.98 (dd. 1H, J=8.8 Hz, 3.2 Hz), 
7.30-7.38 (m, 3H), 7.43 (m, 2H), 7.62 (m, 2H), 7.80 (dd. 1H, 
9.2 Hz, 4.8 Hz), 8.82 (d. 2H, 4.8 Hz), 9.82 (s, 1H). MS: m/z 
413.5 (M+1). 

Synthesis of N-4-Bromo-2-(pyridine-4-carbonyl)- 
phenyl-4-tert-butyl-benzenesulfonamide 
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0765. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 138 mg of 
(2-Amino-5-bromo-phenyl)-pyridin-4-yl-methanone and 
116 mg of 4-tert-butyl-benzenesulfonyl chloride. 'H-NMR 
(400 MHz, CDC1): 8 1.27 (3, 9H), 7.41 (m, 3H), 7.50 (dd. 
2H, J–4.8 Hz, 1.6 Hz), 7.67-72 (m, 4H), 8.85 (d. 2H, J=6 Hz), 
10.19 (s, 1H). MS: m/z 473.9 (M+1). 
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Synthesis of 4-tert-Butyl-N-5-chloro-2-(pyridine-4- 
carbonyl)-phenyl-benzenesulfonamide 

0766 
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0767 The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-amino-4-chloro-phenyl)-pyridin-4-yl-methanone and 116 
mg of 4-tert-butyl-benzenesulfonyl chloride. 'H-NMR (400 
MHz, CDC1): & 1.30 (s.9H), 7.04 (d. 1H, J=8.4 Hz), 7.25 (d. 
1H, J=8.4 Hz), 7.45-7.52 (m, 4H), 7.74 (dd, 2H, J=8.8 Hz, 1.6 
Hz), 7.52 (dd, 2H, J–4.4 Hz, 1.6 Hz), 7.78 (m, 2H), 7.84 (d. 
1.6 Hz), 8.84 (d. 2H, J=5.6 Hz), 10.61 (s, 1H). MS: m/z 429.0 
(M"+1). 

Synthesis of N-4-Bromo-2-(pyridine-4-carbonyl)- 
phenyl-4-trifluoromethoxy-benzenesulfonamide 
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0769 The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 138 mg of 
(2-Amino-5-bromo-phenyl)-pyridin-4-yl-methanone and 
130 mg of 4-trifluoromethoxy-benzenesulfonyl chloride. 
'H-NMR (400 MHz, CDC1): 8 7.21 (d. 2H, J=8.8 Hz), 7.35 
(m. 2H), 7.45 (s, 1H), 7.70 (m, 2H), 7.83 (m, 2H), 8.82 (dd. 
2H, J=4.8 Hz, 1.6 Hz), 10.21 (s, 1H). MS: m/z 502.3 (M"+1). 

Jun. 25, 2009 

Synthesis of 4-Bromo-N-(4-chloro-2-(pyridine-4- 
carbonyl)-phenyl-benzenesulfonamide 
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0771. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-amino-5-chloro-phenyl)-pyridin-4-yl-methanone and 122 
mg of 4-bromo-benzenesulfonyl chloride. 'H-NMR (400 
MHz, CDC1): 8 7.21 (d. 1H, J–24 Hz), 7.49-7.61 (m, 5H), 
7.73 (d. 1H, J=8.8 Hz), 8.86 (dd, 2H, J=44 Hz, 1.2 Hz), 10.00 
(s, 1H). MS: m/z 451.9 (M"+1) 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-3-cyano-benzenesulfonamide 
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0773. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-amino-5-chloro-phenyl)-pyridin-4-yl-methanone and 100 
mg of 3-cyano-benzenesulfonyl chloride. 'H-NMR (400 
MHz, CDC1): 8 7.36 (d. 1H, J–24 Hz), 7.57-7.62 (m, 4H), 
7.68 (d. 1H, J=8.8 Hz), 7.80 (m. 1H), 8.04 (m, 2H), 8.90 (dd. 
2H, J=4.8 Hz, 1.6 Hz), 10.3 (b. 1H). MS: m/z 398.8 (M+1). 
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Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl-4-methanesulfonyl-benzenesulfonamide 

0774 
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0775. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-amino-5-chloro-phenyl)-pyridin-4-yl-methanone and 127 
mg of 4-methanesulfonyl-benzenesulfonyl chloride. 
'H-NMR (400 MHz, CDC1): 8 3.06 (s, 3H), 7.31 (d. 1H, 
J=2.0 Hz), 7.45 (m, 2H), 7.58 (dd. 1H, J=8.8 Hz, 2.8 Hz), 7.99 
(b. 4H), 8.88 (dd, 2H, J=4.8 Hz, 1.6 Hz), 10.29 (b. 1H). MS: 
m/z 451.9 (M"+1). 

Synthesis of 4-tert-Butyl-N-(4-chloro-2-(pyrimidine 
4-carbonyl)-phenyl-benzenesulfonamide 
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0777. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-Amino-5-chloro-phenyl)-pyrimidin-4-yl-methanone and 
116 mg of 4-tert-butyl-benzenesulfonyl chloride. 'H-NMR 
(400 MHz, CDC1): 8 1.23 (s, 9H), 7.40 (d. 2H, J=8.4 Hz), 
7.51 (dd. 1H, J=8.8 Hz, 2 Hz), 7.71-7.80 (m, 6H), 9.03 (d. 1H, 
J=4.8 Hz), 9.33 (d. 1.2 Hz), 10.91 (b. 1H). MS:m/z 434.0 
(M"+1). 

Jun. 25, 2009 

Synthesis of Biphenyl-4-sulfonic acid 4-chloro-2- 
(pyridine-4-carbonyl)-phenyl-amide 
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0779. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-amino-5-chloro-phenyl)-pyridin-4-yl-methanone and 126 
mg of biphenyl-4-sulfonyl chloride. 'H-NMR (400 MHz, 
CDC1): 87.24 (m. 1H), 7.36 (m, 2H), 7.42 (m, 5H), 7.56 (m, 
3H), 7.77-7.84 (m,3H), 8.73 (d. 2H, J=4.4 Hz), 10.01 (s, 1H). 
MS: m/z 449.0 (M"+1). 

Synthesis of 4-tert-Butyl-N-(4-chloro-2-(3-methyl 
pyridine-4-carbonyl)-phenyl-benzenesulfonamide 
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0781. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 123 mg of 
(2-Amino-5-chloro-phenyl)-(3-methyl-pyridin-4-yl)-metha 
none and 116 mg of 4-tert-butyl-benzenesulfonyl chloride. 
'H-NMR (400 MHz, CDC1): 81.32 (s.9H), 2.19 (s.3H), 7.04 
(d. 1H, J=1.4 Hz), 7.21 (d. 1H, J=5.2 Hz), 7.48 (d. 2H, J=8.8 
Hz), 7.52 (dd. 1H, J=8.8 Hz, 2.4 Hz), 7.77-7.83 (m, 3H), 8.64 
(d. 1H, J=5.2 Hz), 8.71 (s, 1H), 10.75 (s, 1H). MS: m/z. 443.0 
(M"+1). 
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0795 To a suspension of NaBH (0.70 g., 18.3 mmol) in 
dry THF (20 mL) was added BFEtO (0.25 mL, 20.1 mmol) 
drop wise at 0°C. over 5 min and the mixture was stirred for 
30 min. A solution of 2-methyl-2-phenyl-propionic acid (1.0 
g, 6.1 mmol) in dry THF (10 mL) was added drop wise at 0° 
C. over 30 min, and the mixture was stirred at room tempera 
ture for 4 h. Methanol was slowly added to the reaction 
mixture until hydrogen evolution stopped. The mixture was 
diluted with 10% HCl and extracted twice with EtOAC. The 
organic layer was dried over NaSO and then under vacuum 
to yield colorless oil. 
0796. This material was dissolved in DCM (25 mL), pyri 
dine (1.2 mL, 15.3 mmol) and acetyl chloride (2.2 mL, 30.5 
mmol) added, and the reaction mixture left to stir at room 
temperature overnight. The reaction mixture was washed 
with 10% HCl and the organic layer was dried over MgSO. 
0797. The material was then dissolved in DCM (25 mL) 
and cooled to 0°C. Chlorosulfonic acid (1.2 mL, 18 mmol) 
was added drop wise over 15 minutes and the mixture was 
stirred at the same temperature for 3H. The volatiles were 
evaporated and SOCl (10 mL) was added and the mixture 
stirred at room temperature for 3 h. The excess SOCl, was 
evaporated and the residue was treated with ice-water and 
extracted with ether. The organic layer was washed with water 
and brine, dried over MgSO and concentrated in vacuo to 
afford the aryl sulfonyl chloride as a yellowish oil. 
0798. This oil was treated with a solution of (2-amino-5- 
chloro-phenyl)-pyridin-4-yl-methanone (1.2g, 5 mmol) in 10 
mL pyridine and heated at 60 C for 4 h. The solvent was 
evaporated and the residue suspended in 3M HCl (10 mL) and 
stirred at room temperature for 16h. The reaction mixture was 
put in an ice bath and neutralized with concentrated NaOH 
solution. The white precipitate formed was collected by fil 
tration, washed with water and dried in vacuo and purified by 
flash chromatography to yield 320 mg of N-4-Chloro-2- 
(pyridine-4-carbonyl)-phenyl)-4-(2-hydroxy-1,1-dimethyl 
ethyl)-benzenesulfonamide. 
0799. Oxidation of this intermediate with mCPBA accord 
ing to the general procedure gave N-4-chloro-2-(1-oxy-py 
ridine-4-carbonyl)-phenyl)-4-(2-hydroxy-1,1-dimethyl 
ethyl)-benzenesulfonamide. 'H-NMR (400 MHz, CDC1): 8 
1.24 (s, 6H), 3.58 (s. 2H), 7.29 (d. 1H, J=2.4 Hz), 7.37 (m, 
4H), 7.53 (m, 2H), 7.62 (m, 2H), 7.78 (d. 1H, J=8.8 Hz), 8.23 
(d. 2H, J=6.8 Hz), 9.51 (s, 1H). MS: m/z 461.1 (M"+1). 
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Synthesis of N-4-chloro-2-(pyridine-4-carbonyl)- 
phenyl]-4-ethyl-benzenesulfonamide 

0800 

N 

/ \ 

O 

H 
N C 
M 
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0801. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-amino-5-chloro-phenyl)-pyridin-4-yl-methanone and 102 
mg of 4-ethyl-benzenesulfonyl chloride. 'H-NMR (400 
MHz, CDC1): 80.94 (t, 3H, J=7.6 Hz), 2.38 (q, 2H, J=15.2 
HZ, 7.6 Hz), 6.94 (d. 2H, J=6.8 Hz), 7.16 (m, 2H), 7.23 (m, 
1H), 7.30 (m, 4H), 8.60 (b. 2H), 9.73 (b. 1H). MS: m/z 401.1 
(M"+1). 

Synthesis of N-4-Chloro-2-(pyrimidine-2-carbo 
nyl)-phenyl-4-Oxazol-5-yl-benzenesulfonamide 

0802 

( y 
FN 

O 

H 
O N C 

S. N / So 
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0803. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-Amino-5-chloro-phenyl)-pyrimidin-2-yl-methanone and 
122 mg of 4-oxazol-5-yl-benzenesulfonyl chloride. 'H-NMR 
(400 MHz, CDC1): 8 7.43 (s, 1H), 7.45 (m, 1H), 7.50 (m, 
1H), 7.55 (m. 1H), 7.64 (m, 2H), 7.66 (d. 1H, J=8.8 Hz), 7.86 
(m. 2H), 7.97 (s, 1H), 8.86 (d. 2H), 10.63 (s, 1H). MS: m/z 
441.9 (M"+1). 

Synthesis of N-4-chloro-2-(pyrimidine-4-carbonyl)- 
phenyl-4-Oxazol-5-yl-benzenesulfonamide 

0804 

O 

H 
O N C 

S. N / so 
O 

0805. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-Amino-5-chloro-phenyl)-pyrimidin-4-yl-methanone and 
122 mg of 4-oxazol-5-yl-benzenesulfonyl chloride. 'H-NMR 
(400 MHz, CDC1): 87.43 (s, 1H), 7.53 (dd. 1H, J=8.8 Hz, 2.4 
Hz), 7.62 (m, 2H), 7.75 (m, 2H), 7.80 (m, 3H), 7.98 (s, 1H), 
8.99 (d. 1H, J=5.2 Hz), 9.25 (b. 1H), 10.29 (b. 1H). MS: m/z 
441.9 (M"+1). 

Synthesis of N-4-Chloro-2-(pyridine-3-carbonyl)- 
phenyl-4-Oxazol-5-yl-benzenesulfonamide 

0806 

O 

H 
O N C 

S. N / so 
O 

0807. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-Amino-5-chloro-phenyl)-pyridin-3-yl-methanone and 
122 mg of 4-oxazol-5-yl-benzenesulfonyl chloride. 'H-NMR 
(400 MHz, CDC1): 87.23 (m, 2H), 742-747 (m, 3H), 7.58 
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7.62 (m, 3H), 7.71 (dt, 1H, J=7.6 Hz, 2.0 Hz), 7.88 (s, 1H), 
8.45 (b. 1H), 8.58 (bd, 1H, J=3.6 Hz), 9.67 (s, 1H). MS: m/z 
458.1 (M+1) 

Synthesis of 4-tert-Butyl-N-(4-chloro-2-(pyridine-2- 
carbonyl)-phenyl-benzenesulfonamide 

(0808 

/ \ 
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H 
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sé 
so 

O 

0809. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-Amino-5-chloro-phenyl)-pyridin-2-yl-methanone and 
116 mg of 4-tert-Butyl-benzenesulfonyl chloride. 'H-NMR 
(400 MHz, CDC1): 8 1.24 (s, 9H), 7.34-7.38 (m, 2H), 7.47 
(dd. 1H, J=8.8 Hz, 2.4 Hz), 7.60 (m, 1H), 7.65-7.68 (m, 4H), 
7.85 (d. 1H, J=8 Hz), 8.00 (td, 1H, J=7.6 Hz, 2 Hz), 8.71 (bd, 
1H, J=4.8 Hz). MS: m/z 429.9 (M"+1). 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl)-4-(1,1-dimethyl-propyl)-benzenesulfona 

mide 

0810 

O 

H 
N C 
M 
s no 
O 

0811. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 116 mg of 
(2-amino-5-chloro-phenyl)-pyridin-4-yl-methanone and 123 
mg of 4-(1,1-dimethyl-propyl)-benzenesulfonyl chloride. 
'H-NMR (400 MHz, CDC1): 8 0.59 (t, 3H, J–7.2 Hz), 1.23 
(s, 6H), 1.61 (q, 2H, J=7.2 Hz), 7.28 (d. 1H, J=2.8 Hz), 7.36 
(m,2H), 7.53 (m,3H), 7.67-7.74 (m,3H),8.84 (m, 2H), 10.14 
(s, 1H). MS: m/z. 443.9 (M"+1). 
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Synthesis of 4-tert-butyl-N-(4-chloro-2-(2-chloro 
pyridine-4-carbonyl)-phenyl-benzenesulfonamide 

0812 

C 
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s. 
so 

O 

0813 The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 133 mg of 
(2-Amino-5-chloro-phenyl)-(2-chloro-pyridin-4-yl)-metha 
none and 116 mg of 4-tert-Butyl-benzenesulfonyl chloride. 
'H-NMR (400 MHz, CDC1): 8 1.26 (s.9H), 7.18 (dd, 5.2 Hz, 
1.6 Hz), 7.25 (m, 1H), 7.32 (m, 1H), 7.41 (d. 2H, J=6.4 Hz), 
7.54 (dd. 1H, J=9.2 Hz, 2.4 Hz), 7.67 (m, 2H), 7.77 (d. 1H, 
J=8.8 Hz), 8.55 (d. 1H, J=5.2 Hz), 10.09 (s, 1H). MS: m/z 
463.0 (M+1). 

Synthesis of N-4-Chloro-2-(6-methyl-pyridine-2- 
carbonyl)-phenyl-4-oxazol-5-yl-benzenesulfona 

mide 

0814 
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s. 
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0815. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 123 mg of 
(2-Amino-5-chloro-phenyl)-(6-methyl-pyridin-2-yl)-metha 
none and 122 mg of 4-oxazol-5-yl-benzenesulfonyl chloride 
'H-NMR (400 MHz, CDC1): 8 2.67 (s, 3H), 7.46-7.50 (m, 
4H), 7.61-7.70 (m, 4H), 7.65 (m, 2H), 794-8.00 (m, 1H), 8.15 
(s, 1H). MS: m/z 454.0 (M"+1). 
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Synthesis of 4-tert-Butyl-N-(4-chloro-2-(2-methyl 
pyridine-4-carbonyl)-phenyl-benzenesulfonamide 

0816 

O 

C 
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so 

O 

0817. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 123 mg of 
(2-Amino-5-chloro-phenyl)-(2-methyl-pyridin-4-yl)-metha 
none and 116 mg of 4-tert-Butyl-benzenesulfonyl chloride. 
'H-NMR (400 MHz, CDC1): 81.26 (s.9H), 2.63 (s.3H) 7.29 
(d. 1H, J=2.8 Hz), 7.45-7.55 (m, 3H), 7.67 (m, 2H), 7.83 (m, 
2H), 8.03 (s, 1H), 8.81 (d. 1H, J=5.6 Hz), 10.10 (s, 1H). MS: 
m/z. 443.9 (M+1). 

Synthesis of 4-tert-Butyl-N-(4-chloro-2-(6-methyl 
Sulfanyl-pyridine-3-carbonyl)-phenyl-benzene 

Sulfonamide 

0818 

\, 
/ \ N 

O 

H 
N C 

s' 
so 

O 

0819) 4-tert-Butyl-N-(4-chloro-2-(6-chloro-pyridine-3- 
carbonyl)-phenyl-benzenesulfonamide (231 mg, 0.5 mmol) 
was dissolved in dry THF (5 mL) and treated with sodium 
thiomethoxide (175 mg, 2.5 mmol) and the mixture was 
heated at 70° C. for 4 h. The solvent was evaporated and the 
residue suspended in water (5 mL) and the product was pre 
cipitated by the drop wise addition of 3M HCl and purified by 
HPLC. "H-NMR (400 MHz, CDC1): 8 1.19 (s.9H), 2.60 (s, 
3H), 7.21-7.28 (m,3H), 7.31 (m. 1H), 7.50-7.54 (m,3H), 7.65 
(dd. 1H, J–8.4 Hz, 2.4 Hz), 7.78 (d. 1H, J=8.8 Hz), 8.19 (m, 
1H), 9.62 (s, 1H). MS: m/z 476.0 (M"+1). 





US 2009/01 63498A1 

Synthesis of N-4-Bromo-2-(pyridine-4-carbonyl)- 
phenyl]-4-isopropoxy-benzenesulfonamide 

0828 
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O s' 
so 

O 

0829. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 138 mg of 
(2-Amino-5-bromo-phenyl)-pyridin-4-yl-methanone and 
117 mg of 4-Isopropoxy-benzenesulfonyl chloride." H-NMR 
(400 MHz, CDC1): 81.31 (d. 6H, J=6Hz), 4.49 (q, 1H, J=6.0 
Hz), 6.73 (d. 2H, J=6.8 Hz), 7.39 (m,3H), 7.63-7.70 (m, 4H), 
8.82 (d. 2H, J=6.0 Hz), 9.99 (s, 1H). MS: m/z 476.0 (M+1) 

Synthesis of N-4-Bromo-2-(pyridine-4-carbonyl)- 
phenyl]-4-ethyl-benzenesulfonamide 

0830 
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0831. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 138 mg of 
(2-Amino-5-bromo-phenyl)-pyridin-4-yl-methanone and 
102 mg of 4-ethyl-benzenesulfonyl chloride. 'H-NMR (400 
MHz, CDC1): 8 1.19 (t, 3H, J=7.6 Hz), 2.62 (q, 2H, J–7.6 
Hz), 7.20 (d. 2H, J=8.8 Hz, 7.38 (m, 3H), 7.65-7.72 (m, 4H), 
8.81 (d. 2H, 6.4 Hz), 10.06 (s, 1H). MS: m/z. 446.0 (M"+1). 
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Synthesis of N-4-Bromo-2-(pyridine-4-carbonyl)- 
phenyl-4-trifluoromethoxy-benzenesulfonamide 

0832 

O 

Br \ H F N 
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O so 
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0833. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 138 mg of 
(2-Amino-5-bromo-phenyl)-pyridin-4-yl-methanone and 
130 mg of 4-Trifluoromethoxy-benzenesulfonyl chloride. 
'H-NMR (400 MHz, CDC1): 8 7.23 (d. 2H, J=8.0 Hz), 7.45 
(m, 3H), 7.71 (m, 2H), 7.85 (d. 2H, J=8.8 Hz), 8.85 (d. 2H, 
J=6.4 Hz), 10.23 (s, 1H). MS: m/z 502.9 (M+1). 

Synthesis of 4-tert-Butyl-N-(4-chloro-2-(2-cyano 
pyridine-4-carbonyl)-phenyl-benzenesulfonamide 

0834) 
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0835 Dimethylsulfate (126 mg, 1 mmol) and 4-tert-butyl 
N-4-chloro-2-(1-oxy-pyridine-4-carbonyl)-phenyl-benze 
nesulfonamide (445 mg, 1 mmol) were dissolved in dry THF 
(5 mL). The reaction mixture was stirred at room temperature 
for 1 hour and at 60° C. for two hours. After cooling to room 
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temperature, to the solution was added 25% (w/v) aqueous 
KCN solution (5 mL) and the mixture stirred for 16 h. The 
Solvent was evaporated in vacuo and the product was purified 
by HPLC. "H-NMR (400 MHz, CDC1): 8 1.27 (s.9H), 7.22 
(d. 1H, J–2.0Hz), 741-7.47 (m,3H), 7.56 (dd. 1H, J=2.4Hz), 
7.69 (m, 3H), 7.79 (d. 1H, J=9.2 Hz), 8.87 (d. 1H, J=5.2 Hz), 
10.06 (s, 1H). MS: m/z 454.0 (M"+1). 

Synthesis of 4-tert-Butyl-N-(4-chloro-2-(2-methane 
Sulfonyl-pyridine-4-carbonyl)-phenyl-benzene 

Sulfonamide 

0836 
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0837 4-tert-Butyl-N-(4-chloro-2-(2-chloro-pyridine-4- 
carbonyl)-phenyl-benzenesulfonamide (232 mg, 0.5 mmol) 
was dissolved in dry THF (5 mL) and treated with sodium 
thiomethoxide (175 mg, 2.5 mmol) and the mixture was 
heated at 70° C. for 16 h. The solvent was evaporated and the 
residue Suspended in water (5 mL) and the product was pre 
cipitated by the drop wise addition of 3MHC1. The precipitate 
was collected by filtration, dissolved in DCM (10 mL) and 
treated with mCPBA (172 mg, 1 mmol). After stirring at room 
temperature for 16 h, the DCM solution was washed with 
saturated NaHCO solution (10 mL). The organic layer was 
washed with water, dried and the solvent was evaporated. The 
product was purified by HPLC to give white powder after 
lyophilization. 'H-NMR (400 MHz, CDC1): 8 1.28 (s.9H), 
3.30 (s.3H), 7.24 (d. 1H, J=2.4 Hz), 7.45 (d. 2H, J=8.0 Hz), 
7.48 (m, 1H), 7.54 (dd. 1H, J=8.8 Hz, 2.4 Hz), 7.74 (d. 2H, 
J=8.0 Hz), 7.78 (d. 1H, J=8.8 Hz), 8.87 (d. 1H, J=5.2 Hz), 
10.23 (s, 1H). MS: m/z 507.0 (M+1). 

Synthesis of N-4-Bromo-2-(pyridine-4-carbonyl)- 
phenyl-4-methanesulfonyl-benzenesulfonamide 

0838 

O 

O Br 

-() { o Sa 

So 
O O 
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0839. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 138 mg of 
(2-Amino-5-bromo-phenyl)-phenyl-methanone and 127 mg 
of 4-Methanesulfonyl-benzenesulfonyl chloride. 'H-NMR 
(400 MHz, CDC1): 8 3.07 (s, 3H), 7.45 (d. 1H, J=2.0 Hz), 
7.49 (d. 2H, J=6.0Hz), 7.15 (m,3H), 8.00 (s, 4H), 8.89 (d. 2H, 
J=6.0 Hz), 10.32 (b. 1H). MS: m/z 496.9.0 (M-1). 

Synthesis of 4-Acetyl- N-(4-bromo-2-(pyridine-4- 
carbonyl)-phenyl-benzenesulfonamide 

0840 
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0841. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using 138 mg of 
(2-Amino-5-bromo-phenyl)-phenyl-methanone and 109 mg 
of 4-acetyl-benzenesulfonyl chloride. 'H-NMR (400 MHz, 
CDC1): 8 2.59 (s.3H), 7.44 (d. 1H, J=2.0 Hz), 7.56 (d. 2H, 
J=6.4 Hz, 7.64-7.71 (m, 2H), 7.90 (d. 2H, J=8.8 Hz), 7.97 (d. 
2H, J=8.8 Hz), 8.88 (d. 2H, J=6.4 Hz), 10.24 (b. 1H). MS: m/z 
459.8 (M+1). 

Synthesis of 4-tert-Butyl-N-(4-chloro-2-(6-methyl 
pyridine-2-carbonyl)-phenyl-benzenesulfonamide 

0842 
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H 
N C 
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0843. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-Amino-5- 
chloro-phenyl)-(6-methyl-pyridin-2-yl)-methanone and 
4-tert-Butyl-benzenesulfonyl chloride and purified by HPLC. 
"H NMR: & 1.29 (s.9H), 2.94 (s.3H), 7.42-7.46 (m,3H), 7.51 
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0853. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-amino-5-chloro 
phenyl)-pyridin-3-yl-methanone and 4-isopropoxy-benzene 
sulfonyl chloride and purified by HPLC.'HNMR (CDC1): 8 
1.19 (s.3H), 1.20 (s, 3H), 4.35-4.38 (m. 1H), 6.63 (d. J=9.2 
Hz, 2H), 7.24 (m, 2H), 7.35-7.38 (m, 1H), 7.43 (d. J–2.4 Hz, 
1H), 7.45-749 (m, 2H), 7.62 (d. J=8.8 Hz, 1H), 7.70-7.73 (m, 
1H), 8.51 (bs, 1H), 8.68 (bs, 1H), MS: M/Z-431.0 (M+1). 

Synthesis of 4-Chloro-N-(4-chloro-2-(pyridine-4- 
carbonyl)-phenyl-benzenesulfonamide 

0854 

N 

/ \ 

O 

H 
N C 

0855. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-amino-5-chloro 
phenyl)-pyridin-4-yl-methanone and 4-chloro-benzenesulfo 
nyl chloride and purified by HPLC. "H NMR (CDC1): 87.20 
(dd, 2H, J–4.4 Hz, 2.0), 7.31 (m, 2H), 7.53 (dd. 1H, J=8.8 Hz, 
2.8 Hz), 7.65 (m, 2H), 7.76 (d. 1H, J=8.8 Hz), 8.79 (dd, 2H, 
J–4.4 Hz, 1.6 Hz), 10.00 (s, 1H). MS: m/z 407.1 (M"+1). 

Synthesis of 4-tert-Butyl-N-(4-chloro-2-(pyridine-3- 
carbonyl)-phenyl-benzenesulfonamide 

0856 

/ \ N 
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0857 To (2-amino-5-chloro-phenyl)-pyridin-3-yl-metha 
none (150 mg, 0.64 mmol) dissolved in 750 uL pyridine was 
added 4-tert-butylbenzenesulfonyl chloride (225 mg 0.97 
mmol) and the mixture stirred at 60°C. overnight. The reac 
tion mixture was diluted with 1.0 mL HO and the precipitate 
formed was collected by vacuum filtration. The crude product 
was recrystallized from EtOAc/hexane yielding 190 mg of 
pure title compound. 1H NMR (CDC13) & 9.87 (s, 1H), 8.79 
(d. J=4.8 Hz, 1H), 8.52 (s, 1H), 7.79 (d. J=8.8 Hz, 2H), 7.61 
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(d. J=8.8 Hz, 2H), 7.52 (dd, J=8.8 Hz, 2.4 Hz, 1H), 7.40 (dd. 
J=7.6 Hz, 4.8 Hz, 1H), 7.33-7.31 (m, 3H), 1.22 (s, 9H). MS: 
m/Z-429.0 (M"+1). 

Synthesis of N-4-Chloro-2-(2-methyl-pyridine-4- 
carbonyl)-phenyl-4-trifluoromethoxy-benzene 

Sulfonamide 

0858 

0859. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-Amino-5- 
chloro-phenyl)-(2-methyl-pyridin-4-yl)-methanone and 
4-trifluoromethoxy-benzenesulfonyl chloride and purified by 
HPLC. 1H NMR (CDC13) & 10.17 (s, 1H) 8.63 (d. J=4 Hz, 
1H) 7.78 (m, 3H) 7.51 (s, 1H) 7.30 (s, 1H) 7.17 (s, 1H) 7.09 
(s, 1H)6.97 (d. J–4 Hz, 2H)2.64 (s.3H). MS (ES) m/z 471.0 
(M"+1). 

Synthesis of N-4-Chloro-2-(2-methyl-pyridine-4- 
carbonyl)-phenyl]-4-isopropoxy-benzenesulfona 

mide 

0860 

O 

-( H N C 

O ( ) { 
0861. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-Amino-5- 
chloro-phenyl)-(2-methyl-pyridin-4-yl)-methanone and 
4-isopropoxy-benzenesulfonyl chloride and purified by 
HPLC. 1H NMR (CDC13) & 9.94 (s, 1H)8.61 (d. J=5 Hz, 1H) 
7.78 (d. J=8.8, 1H) 7.61 (d. J=8 Hz, 1H) 7.50 (dd, J=11 Hz, 2 
Hz, 2H) 7.27 (d. J=2.4 Hz, 1H) 7.07 (s, 1H) 6.96 (d. J=4 Hz, 
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1H) 6.75 (d. J=8.8 Hz, 2H)4.47 (m. 1H)2.63 (s.3H) 1.27 (s, 
6H). MS (ES) m/z-445.0 (M+1). 

Synthesis of 4-Acetyl-N-(4-chloro-2-(2-methyl-pyri 
dine-4-carbonyl)-phenyl-benzenesulfonamide 

0862 

N 

/ \ 

O 

H 
N C 
W 

7\ 
O O O 

0863. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-Amino-5- 
chloro-phenyl)-(2-methyl-pyridin-4-yl)-methanone and 
4-acetyl-benzenesulfonyl chloride and purified by HPLC. 1H 
NMR (CDC13) & 8.50 (d. J=4.8 Hz, 1H) 7.67-7.25 (m, 5H) 
7.20-6.85 (m, 4H) 2.52 (s, 3H) 2.45 (s, 3H). MS: (ES) 
m/Z-429.0 (M"+1). 

Synthesis of N-4-Chloro-2-(2-methyl-pyridine-4- 
carbonyl)-phenyl-4-methanesulfonyl-benzene 

Sulfonamide 

0864 

N 

/ \ 

O 

O C 

– ? 
O O O 

0865 The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-Amino-5- 
chloro-phenyl)-(2-methyl-pyridin-4-yl)-methanone and 
4-methanesulfonyl-benzenesulfonyl chloride and purified by 
HPLC. 1H NMR (CDC13) & 10.38 (s, 1H)8.64 (s1H) 7.95 (s, 
4H) 7.72 (s, 1H) 7.51 (s, 1H) 7.31 (s, 1H) 7.11 (s, 1H)6.99 (s. 
1H)3.04 (s.3H)2.64 (s.3H). MS: (ES) m/z 464.9 (M"+1). 
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Synthesis of 3-4-4-Chloro-2-(2-methyl-pyridine-4- 
carbonyl)-phenylsulfamoyl-phenyl-propionic acid 

methyl ester 
0866 

N 

/ \ 

/ O 
O 

H 
N C 
/ 

7\ 
O O 

0867. The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-Amino-5- 
chloro-phenyl)-(2-methyl-pyridin-4-yl)-methanone and 
3-(4-chlorosulfonyl-phenyl)-propionic acid methyl ester and 
purified by HPLC. 1H NMR (CDC13) & 10.13 (s, 1H)8.62 (d. 
J=4.8 Hz, 1H) 7.73 (d. J=8.8 Hz, 1H) 7.65 (d. J=8.8 Hz, 2H) 
7.49 (dd, J=8.8 Hz, 2.4 Hz, 1H)7.28(d, J=2.4 Hz, 1H) 7.19 (d. 
J=12 Hz, 2H) 7.13 (s, 1H) 6.95 (d. J=4.8 Hz, 1H)3.62 (s.3H) 
2.90 (t, J=8 Hz, 2H) 2.63 (s, 3H) 2.56 (t, J=8 Hz, 2H). MS: 
m/Z-473.0 (M"+1). 

Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl]-4-iodo-benzenesulfonamide 

0868 

N 

/ \ 

O 

H 
N C 

I s' 
so 

O 

0869. To a magnetically stirred mixture of precursor 
amino-ketone (2.32 g, 10.0 mmol) in dry pyridine (20 mL) 
was added a solution of pipsylchloride (4.78g, 15.8 mmol) in 
toluene (20 mL) under dry nitrogen. The addition was per 
formed over a 2 h period. The reaction was stirred overnight 
at 50° C., then additional pipsyl chloride (850 mg), as a 
solution in toluene, was added. After 6 h, the reaction was 
concentrated and the residue was taken up in ethyl acetate. 
The organic layer was washed with water, then the mixture 
was filtered. The layers were separated and the organic layer 
was dried (MgSO), filtered and concentrated to provide crys 
talline material. 'H-NMR (CDC13) & 9.95 (brs, 1H, NH), 
8.82 (dm, 2H, J=5.2 Hz), 7.76 (d. 1H, J=8.8 Hz), 7.54 (dim, 
1H, J=8.8 Hz, J-2.6 Hz), 7.41 (dm, 2H, J=8.8 Hz), 7.30 (d. 
1H, J=2.6 Hz), 7.30 (d. 1H, J=2.6 Hz), 7.19 (dm, 2H, J=5.2 
Hz). MS: m/z 499 (M+1). 
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Synthesis of N-4-Chloro-2-(pyridine-4-carbonyl)- 
phenyl)-4-(2,4-dimethyl-oxazol-5-yl)-benzene 

Sulfonamide 

0870 

N 

/ \ 

O 

H 

N N N C 
is |No 

O O 

0871 Trifluoromethanesulfonic acid (4.5 mmol) was 
added to a stirred solution of iodobenzene diacetate (0.39 g, 
1.2 mmol) in acetonitrile (10 mL) and stirred at ambient 
temperature for 20 minutes. To this reaction propiophenone 
(1.0 mmol) was added and the reaction was refluxed for 2.5h. 
After completion of the reaction, as judged by TLC, excess 
acetonitrile was evaporated and the crude product was 
extracted into dichloromethane (3x40 mL). The combined 
organic extracts were then washed with Saturated aqueous 
sodium bicarbonate (2x50 mL), dried (MgSO4), filtered and 
concentrated to give a dark amber waxy Solid. The product 
was purified by column chromatography on silica gel using 
ethyl acetate-hexane (5:95, 10:90) to furnish a crystalline 
solid. 

0872 2,4-dimethyl-5-phenyloxazole (53 mg, 0.31 mmol) 
was treated with chlorosulfonic acid (3.0 equivalents) in dry 
dichloromethane (8 mL) at 0°C. The solution was allowed to 
slowly warm to room temperature and monitored by LC/MS 
for complete reaction, then the reaction was washed with cold 
water. The organic layer was dried over magnesium Sulfate, 
filtered and concentrated. 

0873. The residue was treated with thionyl chloride (2 
equivalents) in dry dichloromethane (5 mL). The desired 
product was isolated by concentration of the reaction mixture 
to give 4-(2,4-dimethyl-oxazol-5-yl)benzenesulfonyl chlo 
ride, which was used immediately in the next step: mass 
spectrum m/z 272 (M+1): 
0874) To a magnetically stirred solution of the aminoke 
tone (1.62 g, 7.0 mmol) in dry pyridine (30 mL) was added 
drop wise a solution of the sulfonyl chloride in 1.0 mL of 
dichloromethane and the slightly turbid reaction was stirred 
at ambient temperature. After 5 h, the reaction was diluted 
with ethyl acetate (25 mL) and washed with cold 3M HCl, 
followed by washing with aqueous NaHCO, then washed 
with water. The organic layer was dried (MgSO4), filtered and 
concentrated to give a pale yellow waxy Solid. The product 
was purified by preparative hplc and pure material lyo 
philized to give the desired product. 'HNMR (CDC13) & 8.84 
(brs, 2H), 7.69 (dim, 2H, J=8.4 Hz), 7.65 (d. 1H, J=8.8 Hz), 
7.46 (dim, 1H, J–2.2 Hz), 7.43 (dm,2H, J=8.4 Hz), 7.36 (ddd, 
1H, J=8.8 Hz, J=2.6 Hz, J=0.7 Hz), 7.24 (2H, obscured), 7.15 
(brs, 1H), 3.19 (s.3H), 3.13 (s.3H). MS: m/z. 468 (M+1). 
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Synthesis of 4-tert-Butyl-N-(4-chloro-2-(2-methyl 
pyridine-3-carbonyl)-phenyl-benzenesulfonamide 

0875 

O 

)-( ) S 
/ \, 

0876 The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-Amino-5- 
chloro-phenyl)-(2-methyl-pyridin-3-yl)-methanone (243 
mg, 1.0 mmol) and 4-tert-Butyl-benzenesulfonyl chloride 
(232 mg, 1.0 mmol) and purified by HPLC. "H NMR 
(CDC13) & 10.71 (brs, 1H, NH),8.63 (dd. 1H, J=5.1 Hz, J=1.6 
Hz), 7.83 (d. 1H, J=8.8 Hz), 7.73 (dim, 2H, J=8.4 Hz), 7.49 
(dd. 1H, J=8.8 Hz, J=2.6 Hz), 7.43 (dim, 2H, J=8.5 Hz), 7.27 
(dd. 1H, J=9.5 Hz, J=1.8 Hz), 7.18 (dd. 1H, J=7.7 Hz, J=4.8 
Hz), 7.13 (d. 1H, J–2.6 Hz), 2.29 (s.3H), 1.29 (s.9H). MS: 
m/z. 443 (M+1). 

Synthesis of N-4-Chloro-2-(2-methyl-pyridine-3- 
carbonyl)-phenyl]-4-isopropoxy-benzenesulfona 

mide 

0877 

O 

0878 The title compound was prepared according to the 
general procedure for the synthesis of N-Aryl-benzene 
Sulfonamides previously described using (2-amino-5-chloro 
phenyl)-(2-methyl-pyridin-3-yl)-methanone and 4-isopro 
poxy-benzenesulfonyl chloride and purified by HPLC. "H 
NMR (CDC13) & 10.63 (brs, 1H, NH),8.63 (dd. 1H, J=4.8 Hz, 
J=1.8 Hz), 7.79 (d. 1H, J=8.8 Hz), 7.71 (d. 1H, J=8.8 Hz), 
7.48 (dd. 1H, J=9.0 Hz, J-2.2 Hz), 7.27 (dd. 1H, J=7.7 Hz, 
J=1.8 Hz), 7.19 (dd. 1H, J=7.7 Hz, J=4.8 Hz), 7.14 (d. 1H, 
J=2.2 Hz), 4.55 (septet, 1H, J-6 Hz), 2.35 (s.3H), 1.35 (d,3H, 
J=6 Hz). MS: m/z. 445 (M+1). 
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