
BENZENESULFONYLAMINO- PYRIDIN - 2 - YL DERIVATIVES AND
RELATED COMPOUNDS AS INHIBITORS OF 1 1 - BETA-
HYDROXYSTEROID DEHYDROGENASE TYPE 1 (11 - BETA- HSD- l
) FOR THE TREATMENT OF DIABETES AND OBESITY This
application claims the benefit of US Application
Serial Number 60/531,186 filed December 19, 2003 and
US Application Serial Number 60/556,921 filed March
26, 2004. 5 Field Of The Invention The present
invention relates to novel compounds, to
pharmaceutical compositions comprising the compounds,
as well as to the use of the compounds in medicine and
for the preparation of a medicament which acts on the
human 11-b-hydroxysteroid dehydrogenase type 1 enzyme
(11-b-hsd-1). 10 Background Of The Invention It has
been known for more than half a century that
glucocorticoids have a central role in diabetes. For
example, the removal of the pituitary or the adrenal
gland from a diabetic animal alleviates the most
severe symptoms of diabetes and lowers the
concentration of glucose in the blood (Long, C. D. and
F. D. W. Leukins (1936) J. Exp. Med. 63: 465-490; 15
Houssay, B. A. (1942) Endocrinology 30: 884-892).
Additionally, it is also well established that
glucocorticoids enable the effect of glucagon on the
liver. The role of 11-b-hsd-1 as an important
regulator of local glucocorticoid effects and thus of
hepatic glucose production is well substantiated (see
e.g. Jamieson et al. (2000) J. Endocrinol. 165: p.
685-692). The hepatic insulin sensitivity was improved
in healthy human 20 volunteers treated with the
non-specific 11-b-hsd-1 inhibitor carbenoxolone
(Walker, B.R., et al. (1995) J. CHn. Endocrinol.
Metab. 80: 3155-3159). Furthermore, the expected
mechanism has been established by different
experiments with mice and rats. These studies showed
that the mRNA levels and activities of two key enzymes
in hepatic glucose production were reduced, namely the
rate-limiting enzyme in gluconeogenesis,
phosphoenolpyruvate 25 carboxykinase (PEPCK), and
glucose-6-phosphatase (G6Pase) catalyzing the last
common step of gluconeogenesis and glycogenosis.
Finally, the blood glucose level and hepatic glucose
production was reduced in mice having the 11-b-hsd-1
gene knocked-out. Data from this model also confirms
that inhibition of 11-b-hsd-1 will not cause
hypoglycemia, as predicted, since the basal levels of
PEPCK and G6Pase are regulated independently of 30
glucocorticoids (Kotelevtsev, Y., et al., (1997) Proc.
Natl. Acad. Sci. USA 94: 14924-14929). Abdominal
obesity is closely associated with glucose
intolerance, hyperinsulinemia, hypertriglyceridemia,
and other factors of the so-called Metabolic Syndrome
(e.g. raised blood pressure, decreased levels of HDL
and increased levels of VLDL) (Montague & O'Rahilly,
Diabetes 49: 883-888, 2000). Obesity is an important
factor in Metabolic Syndrome as well as 35 in the
majority (>80%) of type 2 diabetic, and omental fat
appears to be of central importance. Inhibition of the
enzyme in pre-adipocytes (stromal cells) has been
shown to decrease the rate of differentiation into
adipocytes. This is predicted to result in diminished
expansion (possibly reduction) of the omental fat
depot, i.e. reduced central obesity (Bujalska, IJ. ,
Kumar, S., and Stewart, P.M. (1997; Lancet 349:
1210-1213).The compounds of the present invention are
11 b-hsd-1 inhibitors, and are therefore believed to
be useful in the treatment of diabetes, obesity,
glaucoma, osteoporosis, cognitive 



disorders, immune disorders, depression, hypertension,
and metabolic diseases. Summary of The Invention The
present invention relates to a compound of formula
(I): 2 (I) wherein: R1 is selected from the group
consisting of (C1- C6)BIkVl,-(CR
3R4)t(C3-C12)cycloalkyl, -(CR 3R4),(C6-Ci 2)aryl, and
-(CR3R4),(4-10)-membered heterocyclyl; b and k are
each independently selected from 1 and 2; j is
selected from the group consisting of 0, 1, and 2; t ,
u, p, q, and v are each independently selected from
the group consisting of 0, 1, 2, 3, 4, and 5; T is a
(6-10)-membered heterocyclyl containing at least one
nitrogen atom; R2 is selected from the group
consisting of H, ( - C^alkyl, -(CR
3R4),(C3-C12)cycloalkyl, -(CR3R4),(C6-Ci 2)aryl, and
-(CR 3R4)t(4-10)-membered heterocyclyl; each R3 and R4
is independently selected from H and (d-C 6)alkyl; the
carbon atoms of T, R1, R2, R3 and R4 may each be
optionally substituted by 1 to 5 R5 groups; each R5
group is independently selected from the group
consisting of halo, cyano, nitro, -CF 3, -CHF2, -CH2F,
trifluoromethoxy, azido, hydroxy, (d-C 6)alkoxy, (Cr
C6)alkyl, (C2-C6)alkenyl, (C2-C6)alkynyl, -(C=O)-R 6,
-(C=O)-O-R 6, -0-(C=O)-R 7, -0-(C=O)-NR 7 ,
-NR8(C=O)-R 9, -(C=O)-NR 8R9, -NR8R9, -NR8OR9, -S(O)
kNR8R9, -S(O),(CrC 6)alkyl, -0-SO 2-R9, -NR8-S(O) k -
R9, -(CR 10R11WC6-C12 aryl), -(CR
10R11)v(4-10)-membered heterocyclyl, -(CR
10R11)q(C=O)(CR 10R11)v(C6-C12)aryl, -(CR
10R11)q(C=O)(CR 10R11)v(4-10)-membered heterocyclyl,
-(CR 10R11)vO(CR10R11)q(C6-C12)aryl -(CR 10R11)vO(CR
10R11)q(4-10)-membered heterocyclyl, -(CR 10R11)qS(O)j
(CR10R11)v(C6-C12)aryl, and -(CR 10R11)qS(0),
(CR10R11)v(4-10)-membered heterocyclyl; any 1 or 2
carbon atoms of any (4-1 0)-membered heterocyclyl of
the foregoing R6 groups are optionally substituted
with an oxo (=0); any carbon atom of any (d-C Jalkyl,
any (C6-C12)aryl, and any (4-10)-membered heterocyclyl
of the foregoing R5 groups are optionally substituted
with 1 to 3 substituents independently selected from
halo, cyano, nitro, -CF3, -CFH 2, -CF2H,
trifluoromethoxy, azido, -OR 12, -(C=O)-R 12,
-(C=O)-O-R 13, -0-(C=O)-R 13, -NR 13(C=O)-R 14,
-(C=O)-NR 15R16, -NR17R18, -NR 14OR15, (d-CeJalkyl,
(C2-C6)alkenyl, (C2-C6)alkynyl, -(CR
16R17)U(C6-C12)aryl, and-(CR 16R17)u(4-10)-membered
heterocyclyl; each R6, R7, R8, R9, R10, R11, R12, R13,
R14, R15 , R16 and R17 group is independently selected
from the group consisting of H, (Ci -C6)alkyl,
-(C=O)N(d - C6)alkyl, -(CR 18R19)P(C6-C12)aryl, and
-(CR 18R19)p(4-10)-membered heterocyclyl; any 1 or 2
carbon atoms of the (4-10)-membered heterocyclyl of
each said R6, R7, R8, R9, R10, R11, R12, R13, R14,
R15, R16 R17 group is optionally substituted with an
oxo (=0); any carbon atom of any (Ci -C6)alkyl, any
(C6-C12)aryl, and any (4-10)-membered heterocyclyl of
the foregoing R6, R7, R8, R9, R10, R11, R12, R13, R14,
R15, R16, R17 groups are 



optionally substituted with 1 to 3 substituents
independently selected from the group consisting of
halo, cyano, nitro, -NR21R22, -CF 3, -CHF 2, -CH2F,
trifluoromethoxy, (Cr C6)alkyl, (C2-C6)alkenyl,
(C2-C6)alkynyl, hydroxy, and (C1-C6) alkoxy; each R18,
R19, R20, R21 and R22 group is independently selected
from H and (C1-C6JaIkVl; and wherein any of the
above-mentioned substituents comprising a -CH 3
(methyl), -CH2 (methylene), or -CH (methine) group
which is not attached to a halo, -SO or -SO2 group or
to a N, O or S atom optionally bears on said group a
substituent independently selected from the group
consisting of hydroxy, halo, (CrC 6)alkyl, (Ci
-C6)alkoxy, -NH2, -NH(C r C6)(alkyl) and -N((C r
C6)(alkyl)) 2; or a pharmaceutical^ acceptable salt or
solvate thereof. In another embodiment, the invention
relates to a compound according to formula (I),
wherein b is 2. In yet another embodiment, the
invention relates to a compound according to formula
(I), wherein T is a 6-membered heterocyclyl containing
at least one nitrogen atom. In an embodiment, the
invention relates to a compound according to formula
(I), wherein said T a (6-10)-membered heterocyclyl
selected from the group consisting of In yet another
embodiment, the invention relates to a compound
according to formula (I) wherein T is In yet another
embodiment, the invention relates to a compound
according to formula (I), wherein T isHCHIn an
embodiment, the invention relates to a compound
according to formula (I), wherein T is In another
embodiment, the invention relates to a compound
according to formula (I), wherein each R1 is selected
from the group consisting of phenyl, biphenyl,
benzothiophenyl, and napthyl and may optionally be
substituted by 1 to 5 R6 groups; wherein: each R6group
is independently selected from the group consisting of
halo, cyano, -CF3, hydroxy, (C1-C6)BIkOXy, (Ci -
C6)alkyl, (C2-C6)alkenyl, -(CR 10R11)p(4-10)-membered
heterocyclyl, -(C=O)-R 6, -(C=O)-O-R 6, -0-(C=O)-R 7,
-NR8(C=O)-R 9, -(C=O)-NR 8R9, -NR8R9, -NR8OR9, -(CR
10R11)-O-(CR 10R11)p(C6-C12)aryl, and -(CR 10R1VO-(CR
10R11)p(4-10)-membered heterocyclyl. The invention
relates to a compound according to formula (II): JN R1
N - (CRW)n R4 R5 R6 (II) wherein: R1 is (C - CbJalkyl,
-(CR7R8)t(C3-C10)cycloalkyl, -(CR 7R8),(C6-C10)aryl,
or -(CR7R8),(4-10)-membered heterocyclyl; b and k are
each independently selected from 1 and 2; n and j are
each independently selected from the group consisting
of 0, 1, and 2; 



t, u, p, q and v are each independently selected from
the group consisting of O, 1, 2, 3, 4, and 5; T is a
(6-10)-membered heterocyclyl containing at least one
nitrogen atom; W is selected from the group consisting
of: M  R ; ; (C1 - C6) alkyl; and a 5-membered
heterocyclyl; each R2, R3, and R4 are independently
selected from the group consisting of H, (C1- C6 aIk ,
-(CR7R8),(C3-C10)cycloalkyl, -(CR7R8),(C6-C10)aryl,
and -(CR 7R8)t(4-10)-membered heterocyclyl; each R2
and R3 may optionally be taken together with the
nitrogen to which they are attached to form a
(4-10)-membered heterocyclyl; each R5 and R6 are
independently selected from the group consisting of H,
(C1- C6) alkyl, -(CR7R8),(C3-C10)cycloalkyl,
-(CR7R8)t(C6-C10)aryl, and -(CR7R8),(4-10)-membered
heterocyclyl; or R5 and R6 may optionally be taken
together with the carbon to which they are attached to
form a (C3-C6)cycloalkyl or a (3-7)-membered
heterocyclyl;each R7 and R8 are independently selected
from H and (C1-C6JaIkYl; the carbon atoms of T, R1,
R2, R3, R4 , R5, R6, R7, R8 , and said W 5-membered
heterocyclyl are optionally substituted by 1 to 5 R9
groups; each R9 group is independently selected from
the group consisting of halo, cyano, nitro, -CF3, -CHF
2, -CH2F, trifluoromethoxy, azido, hydroxy,
(C1-C6JaIkOXy, (CrC 6)alkyl, (C2-C6)alkenyl,
(C2-C6)alkynyl, -(C=O)-R 10, -(C=O)-O-R 11, -0-(C=O)-R
11, -NR11(C=O)-R 12, - (C=O)-NR 11R12, -NR 11R12, -NR
11OR12, -S(O) kNR11R12, -SfOJjfd-CeJalkyl, -0-SO
2-R10, -NR 11-S(0) k -R12, -(CR 13R1\(C 6-C10 aryl),
-(CR 13R14)v(4-10)-membered heterocyclyl, -(CR 13R1
)q(C=O)(CR 13R14)v(C6-C10)aryl, -(CR 13R14)q(C=O)(CR
13R14)v(4-10)-membered heterocyclyl, -(CR 13R14)vO(CR
13R14)q(C6-C10)aryl, -(CR 13R14)vO(CR
13R14)q(4-10)-membered heterocyclyl, -(CR
13R14)qS(O)j(CR13R14)v(C6-C10)aryl, and -(CR
13R14)qS(O)J(CR13R14) (4-10)-membered heterocyclyl;
any 1 or 2 carbon atoms of any (4-10)-membered
heterocyclyl of the foregoing R9 groups are optionally
substituted with an oxo (=0); any carbon atom of any
(CrC 6)alkyl, any (C6-C10)aryl and any (4-10)-membered
heterocyclyl of the foregoing R9 groups are optionally
substituted with 1 to 3 substituents independently
selected from the group consisting of halo, cyano,
nitro, -CF3, -CFH2, -CF2H, trifluoromethoxy, azido,
-OR15, -(C=O)-R 15, -(C=O)-O-R 15, -0-(C=O)-R 15, -NR
15(C=O)-R 16, -(C=O)-NR 15R16, -NR 15R16, -NR15OR16,
(CrCeJalkyl, (C2-C6)alkenyl, (C2-C6)alkynyl, -(CR
17R18)u(C6-C10)aryl, and -(CR 17R18)u(4-10)-membered
heterocyclyl; each R10, R11, R12, R13, R14, R15, R16,
R17, and R18 group is independently selected from the
group consisting of H, (CrCeJalkyl, -(CR
19R20)p(C6-C10)aryl, and -(CR 19R20)p(4-10)- membered
heterocyclyl; any 1 or 2 carbon atoms of the
(4-10)-membered heterocyclyl of said each R10, R11,
R12, R13, R14, R15, R16, R17, and R18 group is
optionally substituted with an oxo (=0); any carbon
atom of any (Ci -C6)alkyl, any (C6-C10)aryl and any
(4-10)-membered heterocyclyl 



of the foregoing R10, R11, R12, R13, R14, R15, R16,
R17, and R18 groups are optionally substituted with 1
to 3 substituents independently selected from the
group consisting of halo, cyano, nitro, -NR21R22,
-CF3, -CHF 2, -CH2F1trifluoromethoxy, (C-C bJalkyl,
(C2-C6)alkenyl, (C2-C6)alkynyl, hydroxy, and (C1-C6)
alkoxy; each R19, R20, R21, and R22 group is
independently selected from H and (C1-C6JaIkYl; and
wherein any of the above-mentioned substituents
comprising a -CH3 (methyl), -CH2 (methylene), or -CH
(methine) group which is not attached to a halo, -SO
or -SO2 group or to a N, O or S atom optionally bears
on said group a substituent independently hydroxy,
halo, (d-CeJalkyl, (C1-C6JaIkOXy,amino, -NH(C
1-C6)(alkyl) or -N(C 1-C6)(alkyl)(C 1-C6) alkyl; or a
pharmaceutical^ acceptable salt or solvate thereof.In
an embodiment, the invention relates to a compound
according to formula (II), p R3 N wherein W is 2 In
another embodiment, the invention relates to a
compound according to formula (II), wherein W is R2.
In yet another embodiment, the invention relates to a
compound according to formula (II), wherein W is a
5-membered heterocyclyl. In yet another embodiment,
the invention relates to a compound according to
formula (II), wherein said 5-membered heterocyclyl is
selected from the group consisting of oxazolyl,
thiazolyl, pyrazolyl, triazolyl, and oxadiazolyl. In
another embodiment, the invention relates to a
compound according to formula (II), wherein b is 2. In
another embodiment, the invention relates to a
compound according to formula (II), wherein T is a
6-membered heterocyclyl containing at least one
nitrogen atom. In another embodiment, the invention
relates to a compound according to formula (II),
wherein said 6-membered heterocyclyl is selected from
the group consisting of L G In yet another embodiment,
the invention relates to a compound according to
formula (II), wherein T is In yet another embodiment,
the invention relates to a compound according to
formula (II), wherein each R1 is phenyl or napthyl
substituted by 1 to 5 R9 groups; wherein: each R9 is
independently selected from the group consisting of
halo, cyano, -CF3, hydroxy, (Cr C6)alkoxy, (C1-
C6JaIkVl, (C2-C6)alkenyl, -(C=O)-R 10, -(C=O)-O-R 11,
-0-(C=O)-R 11, -NR11(C=O)-R 12, -(C=O)-NR 11R12,
-NR11R12, and -NR 11OR12. In an embodiment, the
invention relates to a compound according to formula
(II), wherein R2 and R3 are each independently
selected from H and (C - C Jalkyl; wherein:said (Ci -C
) alkyl is optionally substituted by (C2-C6) alkenyl
or -(CR7R8)t(C3-C10)cycloalkyl. In another embodiment,
the invention relates to a compound according to
formula (II), wherein R2 and R3 are taken together
with the nitrogen to which they are attached to form a



(4-10)-membered heterocyclyl. In yet another
embodiment, the invention relates to a compound
according to formula (II), wherein said
(4-10)-membered heterocyclyl is selected from the
group consisting of: < T . O L W r , and In another
embodiment, the invention relates to a compound
according to formula (II), wherein R2 is (d -
Cb)alkyl. In an embodiment, the invention relates to a
compound according to formula (II), wherein n is 0 and
at least one of R5 and R6 is H. In another embodiment,
the invention relates to a compound selected from the
group consisting of: QO H3C H3C O N N N CH3 r N \ S H
-S H CH3 Cl- J V 3 O P S N N 3XX H CH3, N N CH N' - N-
-N CHa NC and , Ne or a pharmaceutical^ acceptable
salt or solvate thereof. An embodiment of the
invention relates to a pharmaceutical composition
comprising an effective amount of a compound according
formula (I) or formula (II), or a pharmaceutical^
acceptable salt or solvate thereof, and a
pharmaceutical^ acceptable carrier. In yet another
embodiment, the invention relates to a method of
treating a condition that is mediated by the
modulation of 11-b-hsd-1 , the method comprising
administering to a mammal an effective amount of a
compound according formula (I) or formula (II), or a
pharmaceutical^ acceptable salt or solvate thereof. In
yet another embodiment, the invention relates to a
method of treating diabetes, metabolic syndrome,
insulin resistance syndrome, obesity, glaucoma,
hyperlipidemia, hyperglycemia, hyperipsulinemia,
osteoporosis, tuberculosis, atherosclerosis, dementia,
depression, virus diseases, inflammatory disorders, or
diseases in which the liver is a target organ, the
method comprising administering to a mammal an
effective amount of a compound according to formula
(I) or formula (II), or a pharmaceutical^ acceptable
salt or solvate thereof. Definitions As used herein,
the terms "comprising" and "including" are used in
their open, nonlimiting 



sense. The term "alkyl", as used herein, unless
otherwise indicated, includes saturated monovalent
hydrocarbon radicals having straight or branched
moieties. The term "alkenyl", as used herein, unless
otherwise indicated, includes alkyl moieties having at
least one carbon-carbon double bond wherein alkyl is
as defined above and including E and Z isomers of said
alkenyl moiety. The term "alkynyl", as used herein,
unless otherwise indicated, includes alkyl moieties
having at least one carbon-carbon triple bond wherein
alkyl is as defined above. The term "alkoxy", as used
herein, unless otherwise indicated, includes O-alkyl
groups wherein alkyl is as defined above.The term
"amino", as used herein, is intended to include the -
NH2 radical, and any substitutions of the N atom. The
terms "halogen" and "halo," as used herein represent
chlorine, fluorine, bromine or iodine. The term
"trifluoromethyl," as used herein, is meant to
represent a - CF3 group. The term "trifluoromethoxy,"
as used herein, is meant to represent a - OCF3 group.
The term "cyano," as used herein, is meant to
represent a - CN group. The term, "OMs " as used
herein, is intended to mean, unless otherwise
indicated methanesulfonate. The term "Me" as used
herein, unless otherwise indicated, is intended to
mean means methyl. The term "MeOH" as used herein,
unless otherwise indicated, is intended to mean means
methanol. The term "Et" as used herein, unless
otherwise indicated, is intended to mean means ethyl.
The term "Et2O " as used herein, unless otherwise
indicated, is intended to mean means diethylether. The
term "EtOH " as used herein, unless otherwise
indicated, is intended to mean means ethanol. The term
"Et3N" as used herein, unless otherwise indicated, is
intended to mean means triethylamine. The term "EtOAc"
as used herein, unless otherwise indicated, is ethyl
acetate. The term "AIMe2CI" as used herein, unless
otherwise indicated, is intended to mean dimethyl
aluminum chloride. The term "Ac" as used herein,
unless otherwise indicated, is intended to mean means
acetyl. The term "TFA" as used herein, unless
otherwise indicated, is intended to mean
trifluoroacetic acid. The term "TEA", as used herein,
unless otherwise indicated, is intended to mean
triethanolamine. The term "HATU", as used herein,
unless otherwise indicated, is intended to mean
L/,L/,L/' L/'-tetramethyluronium hexafluorophosphate. 



The term "THF", as used herein, unless otherwise
indicated, is intended to mean tetrahydrofuran. The
term "TIOH", as used herein, unless otherwise
indicated, is intended to mean thallium(l) hydroxide.
The term "TIOEt", as used herein, unless otherwise
indicated, is intended to mean thallium(l) ethoxide.
The term "PCy3" as used herein, is intended to mean
tricyclohexylphosphine.The term "Pd2(dba)3, as used
herein, unless otherwise indicated, is intended to
mean tris(dibenzylideneacetone)dipalladium(0). The
term "Pd(OAc)2", as used herein, unless otherwise
indicated, is intended to mean palladium(ll) acetate.
The term "Pd(PPh3)2Cl2 n, as used herein, unless
otherwise indicated, is intended to mean
dichlorobis(triphenylphosphine)palladium(ll). The term
"Pd(PPh3)4 ", as used herein, unless otherwise
indicated, is intended to mean
tetrakis(triphenylphophine)palladium(0). The term
"Pd(dppf)CI2"as used herein, is intended to mean
(1,1'-bis(diphenylphosphino)ferrocene)dichloropalladiu
m(ll), complex with dichloromethane (1:1). The term
"G6P", as used herein, unless otherwise indicated, is
intended to mean glucose-6-phosphate. The term "NIDDM,
as used herein, unless otherwise indicated, is
intended to mean non insulin dependent diabetes
mellitus The term "NADPH", as used herein, unless
otherwise indicated, is intended to mean nicotinamide
adenine dinucleotide phosphate, reduced form. The term
"CDCI3 or CHLORFORM-D" as used herein, is intended to
mean deuterochloroform. The term "CD3OD" as used
herein, is intended to mean deuteromethanol. The term
"CD3CN" as used herein, is intended to mean
deuteroacetonitrile. The term "DEAD" as used herein,
is intended to mean diethyl azodicarboxylate. The term
"TsCH2NC" as used herein, is intended to mean
tosylmethyl isocyanide. The term "CISO3H" as used
herein, is intended to mean chlorosulfonic acid. The
term "DMS0-d 6 or DMSO-D6" as used herein, is intended
to mean deuterodimethyl sulfoxide. The term "DME" as
used herein, is intended to mean 1,2-dimethoxyethane.
The term "DMF" as used herein, is intended to mean
L/,L/-dimethylformamide. The term "DMSO", as used
herein, is intended to mean, unless otherwise
indicated dimethylsulfoxide. The term "Dl", as used
herein, is intended to mean deionized. The term "KOAc"
as used herein, is intended to mean potassium acetate.
The term "neat" as used herein, is meant to represent
an absence of solvent. The term "mmol" as used herein,
is intended to mean millimole. 



The term "equiv" as used herein, is intended to mean
equivalent. The term "mL" as used herein, is intended
to mean milliliter. The term "U" as used herein, is
intended to mean units. The term "mm" as used herein,
is intended to mean millimeter. The term "g" as used
herein, is intended to mean gram. The term "kg" as
used herein, is intended to mean kilogram.The term "h"
as used herein, is intended to mean hour. The term
"min" as used herein, is intended to mean minute. The
term "mL" as used herein, is intended to mean
microliter. The term "mM" as used herein, is intended
to mean micromolar. The term "mm" as used herein, is
intended to mean micrometer. The term "M" as used
herein, is intended to mean molar. The term "N" as
used herein, is intended to mean normal. The term "nm"
as used herein, is intended to mean nanometer. The
term "nM as used herein, is intended to mean
nanoMolar. The term "amu" as used herein, is intended
to mean atomic mass unit. The term "0C" as used
herein, is intended to mean Celsius. The term "m/f, as
used herein, is intended to mean, unless otherwise
indicated, mass/charge ratio. The term "wt/wt as used
herein, is intended to mean weight/weight. The term
"v/v" as used herein, is intended to mean
volume/volume. The term "mL/min" as used herein, is
intended to mean milliliter/minute. The term "UV" as
used herein, is intended to mean ultraviolet. The term
"APCI-MS" as used herein, is intended to mean
atmospheric pressure chemical ionization mass
spectroscopy. The term "HPLC" as used herein, is
intended to mean high performance liquid
chromatograph. The term "LC" as used herein, is
intended to mean liquid chromatograph. The term "LCMS"
as used herein, is intended to mean liquid
chromatography mass spectroscopy. The term "SFC" as
used herein, is intended to mean supercritical fluid
chromatography. The term "sat" as used herein, is
intended to mean saturated. The term "aq" as used
herein, is intended to mean aqueous. The term "ELSD"
as used herein, is intended to mean evaporative light
scattering detection. The term "MS" as used herein, is
intended to mean mass spectroscopy. The term "HRMS
(ESI)" as used herein, is intended to mean high
resolution mass spectrometry (electrospray
ionization). The term "Anal." as used herein, is
intended to mean analytical. The term "Calcd", as used
herein, is intended to mean calculated. The term "NT",
as used herein, unless otherwise indicated, is
intended to mean not 



tested. The term "NA", as used herein, unless
otherwise indicated, is intended to mean not
tested.The term "RT", as used herein, unless otherwise
indicated, is intended to mean room temperature The
term "With", as used herein, unless otherwise
indicated, is intended to mean Method The term
"Cehte(r)", as used herein, unless otherwise
indicated, is intended to mean a white solid diatomite
filter agent commercially available from World
Minerals located in Los Angeles, California USA The
term "Eg ", as used herein, unless otherwise
indicated, is intended to mean example Terms such as
-(CR 3R4), or -(CR 10R1V for example, are used, R3,
R4, R10 and R11 may vary with each iteration of t or v
above 1 For instance, where t or v is 2 the terms -
(CR3R4)v Or -(CR 10R11), may equal -CH2CH2-, Or -CH(CH
3)C(CH 2CH3)(CH2CH2CH3)-, or any number of similar
moieties falling within the scope of the definitions
of R3, R4, R10 and R11 The term "K1", as used herein,
is intended to mean values of enzyme inhibition
constant The term "K1" app, as used herein, is
intended to mean K1apparent The term "IC50", as used
herein, is intended to mean concentrations required
for at least 50% enzyme inhibition The term
"substituted," means that the specified group or
moiety bears one or more substituents The term
"unsubstituted," means that the specified group bears
no substituents The term "optionally substituted"
means that the specified group is unsubstituted or
substituted by one or more substituents In accordance
with convention, in some structural formula herein,
the carbon atoms and their bound hydrogen atoms are
not explicitly depicted e g , represents a methyl
group, represents an ethyl group, - represents a
cyclopentyl group, etc The term "cycloalkyl", as used
herein, unless otherwise indicated, refers to a
nonaromatic, saturated or partially saturated,
monocyclic or fused, spiro or unfused bicyclic or
tpcychc hydrocarbon referred to herein containing a
total of from 3 to 10 carbon atoms, suitably 5-8 ring
carbon atoms Exemplary cycloalkyls include rings
having from 3-10 carbon atoms, such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and
adamantyl Illustrative examples of cycloalkyl are
derived from, but not limited to, the followingand The
term "aryl", as used herein, unless otherwise
indicated, includes an organic radical derived from an
aromatic hydrocarbon by removal of one hydrogen, such
as phenyl or naphthyl. The term "(3-7)-membered
heterocyclyl", "(6-10)-membered heterocyclyl", or
"(4-10)- membered heterocyclyl", as used herein,
unless otherwise indicated, includes aromatic and
non-aromatic heterocyclic groups containing one to
four heteroatoms each selected from O, S and N,
wherein each heterocyclic group has from 3-7, 6-10, or
4-10 atoms, respectively, in its ring system, and with
the proviso that the ring of said group does not
contain two adjacent O or S atoms. Non-aromatic
heterocyclic groups include groups having only 3 atoms
in their ring 



system, but aromatic heterocyclic groups must have at
least 5 atoms in their ring system. The heterocyclic
groups include benzo-fused ring systems. An example of
a 3 membered heterocyclic group is aziridine, an
example of a 4 membered heterocyclic group is
azetidinyl (derived from azetidine). An example of a 5
membered heterocyclic group is thiazolyl, an example
of a 7 membered ring is azepinyl, and an example of a
10 membered heterocyclic group is quinolinyl. Examples
of non-aromatic heterocyclic groups are pyrrolidinyl,
tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl,
tetrahydropyranyl, dihydropyranyl,
tetrahydrothiopyranyl, piperidino, morpholino,
thiomorpholino, thioxanyl, piperazinyl, azetidinyl,
oxetanyl, thietanyl, homopiperidinyl, oxepanyl,
thiepanyl, oxazepinyl, diazepinyl, thiazepinyl,
1,2,3,6-tetrahydropyridinyl, 2-pyrrolinyl,
3-pyrrolinyl, indolinyl, 2H-pyranyl, 4Hpyranyl,
dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl,
dithiolanyl, dihydropyranyl, dihydrothienyl,
dihydrofuranyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, 3- azabicyclo[3.1 .0]hexanyl,
3-azabicyclo[4.1 .0]heptanyl, 3H-indolyl and
quinolizinyl. Examples of aromatic heterocyclic groups
are pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl,
triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl,
isoxazolyl, thiazolyl, oxazolyl, isothiazolyl,
pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl,
indolizinyl, phthalazinyl, pyridazinyl, triazinyl,
isoindolyl, pteridinyl, purinyl, oxadiazolyl,
thiadiazolyl, furazanyl, benzofurazanyl,
benzothiophenyl, benzothiazolyl, benzoxazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl, and
furopyridinyl. The foregoing groups, as derived from
the groups listed above, may be C-attached or
N-attached where such is possible. For instance, a
group derived from pyrrole may be pyrrol-1-yl
(N-attached) or pyrrol-3-yl (C-attached). Further, a
group derived from imidazole may be imidazol-1-yl
(N-attached) or imidazol-3-yl (C-attached). The 4-10
membered heterocyclic may be optionally substituted on
any ring carbon, sulfur, ornitrogen atom(s) by one to
two oxo, per ring. An example of a heterocyclic group
wherein 2 ring carbon atoms are substituted with oxo
moieties is 1,1-dioxo-thiomorpholinyl. Other
Illustrative examples of 4-10 membered heterocyclic
are derived from, but not limited to, the following: o
- N I NH Unless otherwise indicated, the term "oxo"
refers to =0. A "solvate" is intended to mean a
pharmaceutical^ acceptable solvate form of a specified
compound that retains the biological effectiveness of
such compound. Examples of solvates include compounds
of the invention in combination with water,
isopropanol, ethanol, methanol, DMSO
(dimethylsulfoxide), ethyl acetate, acetic acid, or
ethanolamine. The phrase "pharmaceutically acceptable
salt(s)", as used herein, unless otherwise indicated,
includes salts of acidic or basic groups which may be
present in the compounds of formula (I) or formula
(II). The compounds of formula (I) or formula (Il
)that are basic in nature are capable of forming a
wide variety of salts with various inorganic and
organic acids. The acids that may be used to prepare
pharmaceutically acceptable acid addition salts of
such basic compounds of formula (I) or formula (II)
are those that form non-toxic acid addition salts, Le
, salts containing pharmacologically acceptable
anions, such as the acetate, benzenesulfonate,
benzoate, bicarbonate, bisulfate, bitartrate, borate,
bromide, calcium edetate, camsylate, 



carbonate, chloride, clavulanate, citrate,
dihydrochloride, edetate, edislyate, estolate,
esylate, ethylsuccinate, fumarate, gluceptate,
gluconate, glutamate, glycollylarsanilate,
hexylresorcinate,hydrabamine, hydrobromide,
hydrochloride, iodide, isothionate, lactate,
lactobionate, laurate, malate, maleate, mandelate,
mesylate, methylsulfate, mucate, napsylate, nitrate,
oleate, oxalate, pamoate (embonate), palmitate,
pantothenate, phospate/diphosphate, polygalacturonate,
salicylate, stearate, subacetate, succinate, tannate,
tartrate, teoclate, tosylate, triethiodode, and
valerate salts. The term "diseases in which the liver
is a target organ", as used herein, unless otherwise
indicated means diabetes, hepatitis, liver cancer,
liver fibrosis, and malaria. The term "Metabolic
syndrome", as used herein, unless otherwise indicated
means psoriasis, diabetes mellitus, wound healing,
inflammation, neurodegenerative diseases,
galactosemia, maple syrup urine disease,
phenylketonuria, hypersarcosinemia, thymine
uraciluria, sulfinuria, isovaleric acidemia,
saccharopinuria, 4-hydroxybutyric aciduria, glucose-
6-phosphate dehydrogenase deficiency, and pyruvate
dehydrogenase deficiency. The term "treating", as used
herein, unless otherwise indicated, means reversing,
alleviating, inhibiting the progress of, or preventing
the disorder or condition to which such term applies,
or one or more symptoms of such disorder or condition.
The term "treatment", as used herein, unless otherwise
indicated, refers to the act of treating as "treating"
is defined immediately above. The term "modulate" or
"modulating", as used herein, refers to the ability of
a modulator for a member of the steroid/thyroid
superfamily to either directly (by binding to the
receptor as a ligand) or indirectly (as a precursor
for a ligand or an inducer which promotes production
of ligand from a precursor) induce expression of
gene(s) maintained under hormone expression control,
or to repress expression of gene(s) maintained under
such control. The term "obesity" or "obese", as used
herein, refers generally to individuals who are at
least about 20-30% over the average weight for his/her
age, sex and height. Technically, "obese" is defined,
for males, as individuals whose body mass index is
greater than 27.8 kg/ m2, and for females, as
individuals whose body mass index is greater than 27.3
kg/m2. Those of skill in the art readily recognize
that the invention method is not limited to those who
fall within the above criteria. Indeed, the method of
the invention can also be advantageously practiced by
individuals who fall outside of these traditional
criteria, for example, by those who may be prone to
obesity. The term "inflammatory disorders", as used
herein, refers to disorders such as rheumatoid
arthritis, ankylosing spondylitis, psoriatic
arthritis, psoriasis, chondrocalcinosis, gout,
inflammatory bowel disease, ulcerative colitis,
Crohn's disease, fibromyalgia, and cachexia. The
phrase "therapeutically effective amount", as used
herein, refers to that amount of drug or
pharmaceutical agent that will elicit the biological
or medical response of a tissue, system, animal, or
human that is being sought by a researcher,
veterinarian, medical doctor or other.The phrase
"amount effective to lower blood glucose levels", as
used here' , refers to levels of compound sufficient
to provide circulating concentrations high enough to 



accomplish the desired effect Such a concentration
typically falls in the range of about 10 M up to 2 mM,
with concentrations in the range of about 100 M up to
500 M being preferred As noted previously, since the
activity of different compounds which fall within the
definition of formula (I) or formula (II) as set forth
above may vary considerably, and since individual
subjects may present a wide variation in severity of
symptoms, it is up to the practitioner to determine a
subject's response to treatment and vary the dosages
accordingly The phrase "insulin resistance", as used
herein, refers to the reduced sensitivity to the
actions of insulin in the whole body or individual
tissues, such as skeletal muscle tissue, myocardial
tissue, fat tissue or liver tissue Insulin resistance
occurs in many individuals with or without diabetes
mellitus The phrase "insulin resistance syndrome", as
used herein, refers to the cluster of manifestations
that include insulin resistance, hypepnsulinemia,
NIDDM, arterial hypertension, central (visceral)
obesity, and dyslipidemia Certain compounds of formula
(I) or formula (II) may have asymmetric centers and
therefore exist in different enantiomenc forms All
optical isomers and stereoisomers of the compounds of
formula (I) or formula (II), and mixtures thereof, are
considered to be within the scope of the invention
With respect to the compounds of formula (I) or
formula (II), the invention includes the use of a
racemate, one or more enantiomeric forms, one or more
diastereomeric forms, or mixtures thereof The
compounds of formula (I) or formula (II) may also
exist as tautomers This invention relates to the use
of all such tautomers and mixtures thereof Certain
functional groups contained within the compounds of
the present invention can be substituted for
bioisostepc groups, that is, groups which have similar
spatial or electronic requirements to the parent
group, but exhibit differing or improved
physicochemical or other properties Suitable examples
are well known to those of skill in the art, and
include, but are not limited to moieties described in
Patini et al , Chem Rev, 1996, 96, 3147-3176 and
references cited therein The subject invention also
includes isotopically-labelled compounds, which are
identical to those recited in formula (I) or formula
(II), but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass
number different from the atomic mass or mass number
usually found in nature Examples of isotopes that can
be incorporated into compounds of the invention
include isotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorous, fluorine and chlorine, such as
2H, 3H, 13C, 14C, 15N, 18O, 17O, 31P, 32P, 35S, 18F,
and 38CI, respectively Compounds of the present
invention and pharmaceutical^ acceptable salts or
solvates of said compounds which contain the
aforementioned isotopes and/or other isotopes of other
atoms are within the scope of this invention Certain
isotopically-labelled compounds of the present
invention, for example those into which radioactive
isotopes such as 3H and 14C are incorporated, are
useful in drug and/or substratetissue distribution
assays. Tritiated, i.e., 3H, and carbon-14, i.e., 14C,
isotopes are particularly preferred for their ease of
preparation and detectability. Further, substitution
with heavier isotopes such as deuterium, i.e., 2H, can
afford certain therapeutic advantages resulting from
greater metabolic stability, for example increased in
vivo half-life or reduced dosage 



requirements and, hence, may be preferred in some
circumstances lsotopically labeled compounds of
formula (I) or formula (II) of this invention thereof
can generally be prepared by carrying out the
procedures disclosed in the Schemes and/or in the
Examples below, by substituting a readily available
isotopically labeled reagent for a non-isotopically
labeled reagent. Other aspects, advantages, and
features of the invention will become apparent from
the detailed description below. Detailed Description
And Embodiments of The Invention The following
reaction Schemes illustrate the preparation of the
compounds of the present invention. Unless otherwise
indicated, R1 - R22, T, and W in the reaction schemes
and the discussion that follows are as defined
above.Scheme 1 (-CR7R8J- G  R23 R4 R5 R6 Ha R3 HN
(-CR7R8 - C R1 OR23 R4 ,/ \ " 'R2 R4 R6 Ic Id R5 R6 Ia
five-membered SOb T. heterocydyl R N -c Rc- Ft4 RS R
Ib Referring to Scheme 1 above, the compound of
formula Ia may be prepared by reacting a compound of
formula Ic, wherein the group CO2R23 is an ester group
such as methyl ester (CO2-CH3) or ethyl ester
(CO2-CH2CH3), with aluminum amides (Me2AI-NR2R3) or
(MeAI(CI)-NR2R3) in a suitable solvent (e.g.
dichloromethane or toluene) advantageously,from room
temperature to the boiling point of the solvent,
typically from about 20 degrees Celsius to about 100
degrees Celsius. The compound of formula Ia may also
be prepared by reacting a compound of formula Ic,
wherein the group CO2R23 is a carboxylic acid (CO2H)
with an amine of formula HNR2R3 using standard amide
coupling chemistry. Compounds of formula Ic may be
prepared by reacting a compound of formula Ha,wherein
the group CO2R23 is an ester group such as methyl
ester (CO2-CH3) or ethyl ester (CO2-CH2CH3), with a
R1- sulfonyl halide or R1-sulfinyl halide.
Alternatively, the compound of formula Ia may be
prepared by reacting a compound of formula Id with a
R1-sulfonyl halide or R1-sulfinyl halide. 



Compounds of formula Id may be prepared by reacting a
compound of formula Ha, wherein the group CO2R23 is an
ester group such as methyl ester (CO2-CH3) or ethyl
ester (CO2- CH2CH3), with aluminum amides
(Me2AI-NR2R3) or (MeAI(CI)-NR2R3) in a suitable
solvent (e.g. dichloromethane or toluene) at a
temperature from room temperature to the boiling point
of the solvent, typically from about 20 degrees
Celsius to about 100 degrees Celsius. The compound of
formula Ib may be obtained by cyclodehydration of
suitable amide Ia. Scheme 2 If If Scheme 3 ,SOb " SV
O22 . ' - Y N 1/ 3 R2 R2 A2 A3 Referring to Scheme 2
above, the compound of formula A may be prepared by
reacting B with an R1-sulfonyl halide, R1-sulfinyl
halide, or R1 - sulfinate in the presence of a base
such as an amine. Suitable bases include pyridine,
triethylamine, and diisopropylethylamine. Suitable
solvents include pyridine, dichloromethane, or THF.
The aforementioned reaction can be conducted at room
temperature or heated for an appropriate time period,
such as 2 to 16 hours, depending on the solvent system
used. After the reaction is substantially completed,
the base may be removed in vacuo and the resulting
residue may be purified using conventional
purification techniques. Referring to Scheme 3, an
alternative method of synthesis is shown for compounds
where R1 is a non-fused ring system of more than one
ring of either an aryl or heterocyclyl. The compound
of formula A3, may be prepared by a
palladium-catalyzed coupling reaction ofA2 where X is
a halo or trifluoromethylsulfonyl with a reagent Y- N
where Y is aryl or heterocyclyl, N is boronic acid,
boronate ester, stanna pe, or zincate. Suitable
palladium sources for this reaction include Pd(PPh3 4,
Pd2(dba) 3, Pd(PPh3 2CI2 or Pd(OAc) 2. Ligands such as
diphenylphosphinoethane, diphenylphosphinoferrocene,
or triphenylphosphine may also be added. Suitable
solvents for the palladium-catalyzed coupling reaction
include dimethylformamide, tetrahydrofuran, or
toluene. The aforementioned reaction can be conducted
at a temperature of about 50 0C to about 150 0C with
or without microwave heating for a time period of
about 15 min to about 16 hours. For couplings using
boronic acids, base additives such as Na2CO3, Cs2CO3,
TIOH, TIOEt may be added. Any of the above compounds
of formula Ia, Ib1 Ic, Id, Ua, A, B, A2, and A3 can be
converted into another analogous compound by standard
chemical manipulations. All starting materials,
regents, and solvents are commercially available and
are known to those of skill in the art unless
otherwise stated. These chemical manipulations are
known to those skilled in the art and include (a)
removal of a protecting group by methods outlined in
T. W. Greene and P.G.M. Wuts, "Protective Groups in
Organic Synthesis", Second Edition, John Wiley and
Sons, New York, 1991; (b) displacement of a leaving
group (halide, mesylate, tosylate, etc) with a primary
or secondary amine, thiol or alcohol to form a
secondary or tertiary amine, 



thioether or ether, respectively; (c) treatment of
primary and secondary amines with an isocyanate, acid
chloride (or other activated carboxylic acid
derivative), alkyl/aryl chloroformate or sulfonyl
chloride to provide the corresponding urea, amide,
carbamate or sulfonamide; (d) reductive amination of a
primary or secondary amine using an aldehyde. The
compounds of the present invention may have asymmetric
carbon atoms. Diastereomeric mixtures can be separated
into their individual diastereomers on the basis of
their physical chemical differences by methods known
to those skilled in the art, for example, by
chromatography or fractional crystallization.
Enantiomers can be separated by converting the
enantiomeric mixtures into a diastereomric mixture by
reaction with an appropriate optically active compound
(e.g., alcohol), separating the diastereomers and
converting (e.g., hydrolyzing) the individual
diastereomers to the corresponding pure enantiomers.
All such isomers, including diastereomeric mixtures
and pure enantiomers are considered as part of the
invention. The compounds of formula (I) or formula
(II) that are basic in nature are capable of forming a
wide variety of different salts with various inorganic
and organic acids. Although such salts must be
pharmaceutical^ acceptable for administration to
animals, it is often desirable in practice to
initially isolate the compound of formula (I) or
formula (II) from the reaction mixture as a
pharmaceutical^ unacceptable salt and then simply
convert the latter back to the free base compound by
treatment with an alkaline reagent and subsequently
convert the latter free base to a pharmaceutically
acceptable acid addition salt. The acid addition salts
of the base compounds of this invention are readily
prepared by treating the base compound with a
substantially equivalent amount of the chosen mineral
or organic acid in an aqueous solvent medium or in a
suitable organic solvent, such as methanol or ethanol.
Upon careful evaporation of the solvent, the desired
solid salt is readily obtained. The desired acid salt
can also beprecipitated from a solution of the free
base in an organic solvent by adding to the solution
an appropriate mineral or organic acid. Those
compounds of formula (I) or formula (II) that are
acidic in nature are capable of forming base salts
with various pharmacologically acceptable cations.
Examples of such salts include the alkali metal or
alkaline-earth metal salts and particularly, the
sodium and potassium salts. These salts are all
prepared by conventional techniques. The chemical
bases which are used as reagents to prepare the
pharmaceutical^ acceptable base salts of this
invention are those which form non-toxic base salts
with the acidic compounds of formula (I) or formula
(II). Such non-toxic base salts include those derived
from such pharmacologically acceptable cations as
sodium, potassium, calcium, and magnesium, etc. These
salts can easily be prepared by treating the
corresponding acidic compounds with an aqueous
solution containing the desired pharmacologically
acceptable cations, and then evaporating the resulting
solution to dryness, preferably under reduced
pressure. Alternatively, they may also be prepared by
mixing lower alkanolic solutions of the acidic
compounds and the desired alkali metal alkoxide
together, and then evaporating the resulting solution
to dryness in the same manner as before. In either
case, stoichiometric quantities of reagents are
preferably employed in order to ensure completeness of
reaction and maximum yields of the desired final
product. The compounds of the present invention may be
modulators of 11-b-hsd-1 . The compounds of the
present invention may modulate processes mediated by
11-b-hsd-1 , which 



refer to biological, physiological, endocrinological,
and other bodily processes which are mediated by
receptor or receptor combinations which are responsive
to the 11-b-hsd-1 inhibitors described herein (e.g.,
diabetes, hyperlipidemia, obesity, impaired glucose
tolerance, hypertension, fatty liver, diabetic
complications (e.g. retinopathy, nephropathy,
neurosis, cataracts and coronary artery diseases and
the like), arteriosclerosis, pregnancy diabetes,
polycystic ovary syndrome, cardiovascular diseases
(e.g. ischemic heart disease and the like), cell
injury (e.g.) brain injury induced by strokes and the
like) induced by atherosclerosis or ischemic heart
disease, gout, inflammatory diseases (e.g.
arthrosteitis, pain, pyrexia, rheumatoid arthritis,
inflammatory enteritis, acne, sunburn, psoriasis,
eczema, allergosis, asthma, Gl ulcer, cachexia,
autoimmune diseases, pancreatitis and the like),
cancer, osteoporosis and cataracts. Modulation of such
processes can be accomplished in vitro or in vivo. In
vivo modulation can be carried out in a wide range of
subjects, such as, for example, humans, rodents,
sheep, pigs, cows, and the like. The compounds
according to the present invention may be used in
several indications which involve modulations of
11-b-hsd-1 enzyme. Thus, the compounds according to
the present invention may be used against dementia
(See WO97/07789), osteoporosis (See Canalis E 1996,
"Mechanisms of Glucocorticoid Action in Bone:
Implications to Glucocorticoid-lnduced Osteoporosis",
Journal of Clinical Endocrinology and Metabolism, 81,
3441-3447) and may also be used disorders in the
immune system (see Franchimont, et. al, "Inhibition of
Th1 Immune Response by Glucocorticoids: Dexamethasone
Selectively InhibitsIL-12-ipduced Stat 4
Phosphorylation in T Lymphocytes", The Journal of
Immunology 20C0, Feb 15, vol 164 (4), pages 1768-74)
and also in the above listed Indications. Inhibition
of 11-b-hsd-1 In isolated murine pancreatic b-cells
improves the glucosestimulated insulin secretion
(Oavani, B., et al. (2000) J. Biol. Chem. Nov. 10,
2000; 275(45): 34841-4). Glucocorticoids were
previously known to reduce pancreatic insulin release
in vivo (Billaudel, B. and B. C. J. Sutter (1979)
Horm. Metab. Res. 11: 555-560). Thus, inhibition of
11-b-hsd-1 is predicted to yield other beneficial
effects for diabetes treatment, besides effects on
liver and fat. Recent data suggests that the levels of
the glucocorticoid target receptors and the 11-
b-hsd-1 enzymes determine the susceptibility to
glaucoma (Stokes, J., et al., (2000) Invest.
Ophthalmol. 4 1:1629-1638). Further, inhibition of
11-b-hsd-1 was recently presented as a novel approach
to lower the intraocular pressure (Walker E. A., et
al, poster P3-698 at the Endocrine society meeting
Jun. 12-15, 1999, San Diego). Ingestion of carbe
poxolone, a non specific inhibitor of 11-b-hsd-1 , was
shown to reduce the intraocular pressure by 20% in
normal subjects. In the eye, expression of 11-b-hsd-1
is confined to basal cells of the corneal epithelium
and the non-pigmented epithelialium of the cornea (the
site of aqueous production), to ciliary muscle and to
the sphincter and dilator muscles of the iris. In
contrast, the distant isoenzyme 11 beta-hydroxysteroid
dehydrogenase type 2 is highly expressed in the
non-pigmented ciliary epithelium and corneal
endothelium. None of the enzymes is found at the
trabecular meshwork, the site of drainage. Thus,
11-b-hsd-1 is suggested to have a role in aqueous
production, rather than drainage, but it is presently
unknown if this is by interfering with activation of
the glucocorticoid or the mineralocorticoid receptor,
or both. 



Bile acids inhibit 11-b-hydroxysteroid dehydrogenase
type 2. This results in a shift in the overall body
balance in favor of Cortisol over cortisone, as shown
by studying the ratio of the urinary metabolites
(Quattropani C, Vogt B, Odermatt A, Dick B, Frey B M,
Frey F J. 2001 . J Clin Invest. Nov; 108(9): 1299-305.
"Reduced Activity of 11-beta-hydroxysteroid
dehydrogenase in Patients with Cholestasis"). Reducing
the activity of 11-b-hsd-1 in the liver by a selective
inhibitor is predicted to reverse this imbalance, and
acutely counter the symptoms such as hypertension,
while awaiting surgical treatment removing the biliary
obstruction. The compounds of the present invention
may also be useful in the treatment of other metabolic
disorders associated with impaired glucose utilization
and insulin resistance include major late-stage
complications of NIDDM, such as diabetic angiopathy,
atherosclerosis, diabetic nephropathy, diabetic
neuropathy, and diabetic ocular complications such as
retinopathy, cataract formation and glaucoma, and many
other conditions linked to NIDDM, including
dyslipidemia glucocorticoid induced insulin
resistance, dyslipidemia, polycysitic ovarian
syndrome, obesity, hyperglycemia, hyperlipidemia,
hypercholesteremia, hypertriglyceridemia,
hyperinsulinemia, and hypertension. Brief definitions
of these conditions are available in any medical
dictionary, for instance, Stedman's Medical Dictionary
(10th Ed.).Assav The 11b-hsd-1 assay was performed in
a 10OmM Triethanolamine buffer pH 8.0, containing
20OmM NaCI, 0.02% n-dodecyl b-D-maltoside, 5%
glycerol, 5mM b- mercaptoethanol. A typical reaction
for the determination of Kjapp values was carried at
R.T. in a Corning(r) u-bottom 96-well plate and is
described as follows: 11b-hsd-1 enzyme (5 nM, final
concentration) was pre-incubated in the presence of
the inhibitor and NADPH (500 mM, final concentration)
for at least 30 minutes in the assay buffer. When
pre-incubation was completed, the reaction was
initiated by adding the regenerating system (2m M
Glucose-6- Phosphate, 1U/mL Glucose-6-Phosphate
dehydrogenase, and 6mM MgCI 2. all the concentration
reported are final in the assay buffer), and
3H-cortisone (200 nM, final concentration). After 60
minutes, 60mL of the assay mixture was transferred to
a second 96- well plate and mixed with an equal volume
of dimethylsulfoxide to stop the reaction. A 15mL
aliquot from the reaction mixture was loaded into a
C-1 8 column (Polaris C18-A, 50 x 4.6mm, 5 m, 180
Angstrom from Varian) connected to an automated
High-throughput Liquid Chromatography instrument
developed by Cohesive Technologies, commercially
available from Franklin, Massachusetts USA, with a
b-RAM model 3 Radio-HPLC detector from IN/US,
commercially available from Tampa, Florida USA. The
substrate and product peaks were separated by using an
isocratic mixture of 43:57 methanol to water (v/v) at
a flow rate of LOmUmin. The initial reaction
velocities were measured by stopping the reaction at
60 min and by measuring the area of product formation
in the absence and the presence of various
concentrations of inhibitors. The K,app values were
determined using the equation for tightbinding
inhibitor developed by Morrison, JF. (Morrison JF.
Biochim Biophys Acta. 1969; 185- 269-86). The
radiolabeled [1,2-3H]-cortisone is commercially
available from American 



Radiolabeled Chemicals lnc of St. Louis, Missouri USA.
NADPH, Glucose-6-Phosphate, and Glucose-6-Phosphate
dehydrogenase were purchased from Sigma (r). The K,apP
values of the compounds of the present invention for
the 11-b-hsd-1 enzyme may lie typically between about
10 nM and about 10 mM. The compounds of the present
invention that were tested all have K app's in at
least one of the above SPA assays of less than 1 mM,
preferably less than 100 M. Certain preferred groups
of compounds possess differential selectivity toward
the various 11-b-hsd's. One group of preferred
compounds possesses selective activity towards
11-b-hsd-1 over 11b-hsd-2. Another preferred group of
compounds possesses selective activity towards 11b
hsd-2 over 11-b-hsd- 1. (Morrison JF. Biochim Biophys
Acta. 1969; 185: 269-86). Percentage of inhibition was
determined in a 10OmM Triethanolamine buffer, pH 8.0,
20OmM NaCI, 0.02% n-dodecyl b-D-maltoside and 5mM
b-ME. A typical reaction was carried on a Corning (r)
u-bottom 96-well plate and is described as follows:
11b-hsd-1 enzyme (5 nM, final concentration) was
pre-incubated in the presence of the inhibitor and
NADPH (500 mM, final concentration) for at least 30
minutes in the assay buffer. When pre-incubation
wascompleted, the reaction was initiated by adding the
regenerating system (2mM Glucose-6- Phosphate, 1U/mL
Glucose-6-Phosphate dehydrogenase, and 6mM MgCI2 all
the concentration reported are final in the assay
buffer), and 3H-cortisope (200 nM, final
concentration) After 60 minutes, 60mL of the assay
mixture was transferred to a second 96- well plate and
mixed with an equal volume of dimethylsulfoxide to
stop the reaction A 15mL aliquot from the reaction
mixture was loaded into a C-18 column (Polaris C18-A,
50 x 4 6mm, 5 m, 180 Angstrom from Vanan) connected to
an automated High-throughput Liquid Chromatography
instrument developed by Cohesive Technologies
commercially available from Franklin, Massachusetts,
with a b-RAM model 3 Radio-HPLC detector from IN/US
commercially available from Tampa, Florida The
substrate and product peaks were separated by using an
isocratic mixture of 43 57 methanol to water (v/v) at
a flow rate of 1 OmL/mip Percent Inhibition was
calculated based on the following equation (100 -
(3H-Cortisol peak area with inhibitor/3Hcort isol peak
area without inhibitor) x 100) Certain groups of
compounds possess differential selectivity toward the
various 11-b-hsd enzymes One group of compounds
possesses selective activity towards 11-b-hsd-1enzyme
over 11b-hsd-2 enzyme While another group of compounds
possesses selective activity towards 11b hsd-2 enzymes
over 11-b-hsd-1 enzymes [1,2-3H]-cortisope is
commercially available from American Radiolabeled
Chemicals lnc of St Louis, Missouri USA NADPH while
Glucose-6-Phosphate and Glucose-6- Phosphate
dehydrogenase was purchased from Sigma(r)
Pharmaceutical Compositions/Formulations. Dosaainq and
Modes of Administration Methods of preparing various
pharmaceutical compositions with a specific amount of
active compound are known, or will be apparent, to
those skilled in this art In addition, those of
ordinary skill in the art are familiar with
formulation and administration techniques Such topics
would be discussed, e in Goodman and Gilman's The
Pharmaceutical Basis of 



Therapeutics , current edition, Pergamon Press, and
Remington's Pharmaceutical Sciences , current edition
Mack Publishing, Co , Easton, PA These techniques can
be employed in appropriate aspects and embodiments of
the methods and compositions described herein The
following examples are provided for illustrative
purposes only and are not meant to serve as
limitations of the present invention The compounds of
formula (I) or formula (II) may be provided in
suitable topical, oral and parenteral pharmaceutical
formulations for use in the treatment of 11-b-hsd-1
mediated diseases The compounds of the present
invention may be administered orally as tablets or
capsules, as oily or aqueous suspensions, lozenges,
troches, powders, granules, emulsions, syrups or
elixirs The compositions for oral use may include one
or more agents for flavoring, sweetening, coloring and
preserving in order to produce pharmaceutical^ elegant
and palatable preparations Tablets may contain
pharmaceutical^ acceptable excipients as an aid in the
manufacture of such tablets As is conventional in the
art these tablets may be coatedwith a pharmaceutical^
acceptable enteric coating, such as glyceryl
monostearate or glyceryl distearate, to delay
disintegration and absorption in the gastrointestinal
tract to provide a sustained action over a longer
period. Formulations for oral use may be in the form
of hard gelatin capsules wherein the active ingredient
is mixed with an inert solid diluent, for example,
calcium carbonate, calcium phosphate or kaolin. They
may also be in the form of soft gelatin capsules
wherein the active ingredient is mixed with water or
an oil medium, such as peanut oil, liquid paraffin or
olive oil. Aqueous suspensions normally contain active
ingredients in admixture with excipients suitable for
the manufacture of an aqueous suspension. Such
excipients may be a suspending agent, such as sodium
carboxymethyl cellulose, methyl cellulose,
hydroxypropylmethyl cellulose, sodium alginate,
polyvinylpyrrolidone, gum tragacanth and gum acacia; a
dispersing or wetting agent that may be a naturally
occurring phosphatide such as lecithin, a condensation
product of ethylene oxide and a long chain fatty acid,
for example polyoxyethylene stearate, a condensation
product of ethylene oxide and a long chain aliphatic
alcohol such as heptadecaethylenoxycetanol, a
condensation product of ethylene oxide and a partial
ester derived from a fatty acid and hexitol such as
polyoxyethylene sorbitol monooleate or a fatty acid
hexitol anhydrides such as polyoxyethylene sorbitan
monooleate. The pharmaceutical compositions may be in
the form of a sterile injectable aqueous or oleagenous
suspension. This suspension may be formulated
according to know methods using those suitable
dispersing or wetting agents and suspending agents
that have been mentioned above. The sterile injectable
preparation may also be formulated as a suspension in
a non toxic perenterally-acceptable diluent or
solvent, for example as a solution in 1,3- butanediol.
Among the acceptable vehicles and solvents that may be
employed are water, Ringers solution and isotonic
sodium chloride solution. For this purpose 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. The
compounds of formula (I) or formula (II) may also be
administered in the form of suppositories for rectal
administration of the drug. These compositions can be
prepared by mixing the drug with a suitable
non-irritating excipient that is solid at about 25
Celsius but 



liquid at rectal temperature and will therefore melt
in the rectum to release the drug. Such materials
include cocoa butter and other glycerides. For topical
use preparations, for example, creams, ointments,
jellies solutions, or suspensions, containing the
compounds of the present invention are employed. The
compounds of formula (I) or formula (II) may also be
administered in the form of liposome delivery systems
such as small unilamellar vesicles, large unilamellar
vesicles and multimellar vesicles. Liposomes can be
formed from a variety of phospholipides, such as
cholesterol, stearylamine or phosphatidylcholines.
Dosage levels of the compounds of the present
invention are of the order of about 0.5 mg/kg body
weight to about 100 mg/kg body weight. A preferred
dosage rate is between about 30 mg/kg body weight to
about 100 mg/kg body weight. It will be understood,
however,that the specific dose level for any
particular patient will depend upon a number of
factors including the activity of the particular
compound being administered, the age, body weight,
general health, sex, diet, time of administration,
route of administration, rate of excretion, drug
combination and the severity of the particular disease
undergoing therapy. To enhance the therapeutic
activity of the present compounds they may be
administered concomitantly with other orally active
antidiabetic compounds such as the sulfonylureas, for
example, tolbutamide and the like. EXAMPLES The
examples and preparations provided below further
illustrate and exemplify the compounds of the present
invention and methods of preparing such compounds. It
is to be understood that the scope of the present
invention is not limited in any way by the scope of
the following examples and preparations. In the
following examples molecules with a single chiral
center, unless otherwise noted, exist as a racemic
mixture. Those molecules with two or more chiral
centers, unless otherwise noted, exist as a racemic
mixture of diastereomers. Single
enantiomers/diastereomers may be obtained by methods
known to those skilled in the art. The structures of
the compounds are confirmed by either elemental
analysis or NMR, where peaks assigned to the
characteristic protons in the titled compound are
presented where appropriate. 1H NMR shift (dH) are
given in parts per million (ppm) down filed from an
internal reference standard. The invention will now be
described in reference to the following EXAMPLES.
These EXAMPLES are not to be regarded as limiting the
scope of the present invention, but shall only serve
in an illustrative manner. Method A Example 1: Ethyl
[6-(3-Chloro-2-methyl-benzenesulfonylamino)-pyridin-2-
yl]-acetate H3C O. P f J
3-Chloro-2-methylbenzenesulfonyl chloride (3.4 g, 15
mmol, 1.5 equiv) was added in one portion to a
solution of ethyl (6-amino-pyridin-2-yl)-acetate
(Goto, J.; Sakane, K.; Nakai, Y.; Teraji, T.; Kamiya,
T J. Antibiot. 1984, 37, 532) (1.8 g, 10 mmol, 1
equiv) in pyridine (75 mL) at 24 C. After 16 hours,
the pyridine was removed in vacuo (<1 mm Hg), and the
resulting residue was dissolved in ethyl acetate (200
mL). The organic solution was washed 



sequentially with water (3 c 100 mL) and saturated
aqueous sodium chloride (100 mL). The collected
organic was dried over anhydrous sodium sulfate,
filtered, and concentrated. Purification by high
performance flash chromatography (0- >5% methanol in
dichloromethane) yielded product (2.76g, 75%).PC26186A
- 27 - Method B Example 8: 3-Chloro-2-methyl-
L/-[6-(2-morpholin-4-yl-2-oxo-ethyl)-pyridin-2-yl]-
benzbnesulfonamide U H o Dimethylaluminum chloride
(1.36 mL, 1.36 mmol, 5.0 equiv, 1.0 M in hexanes) was
added dropwise to an ice-cooled solution of morpholine
(0.119 mL, 1.36 mmol, 5.0 equiv) in dichloromethane (3
mL). The resulting solution was warmed to 24 C for 1
hour before the addition of a solution of ethyl
[6-(3-chloro-2-methyl-benzenesulfonylamino)-pyridin-2-
yl]- acetate (0.100 g, 0.271 mmol, 1 equiv) in
dichloromethane (2 mL). After 1 hour, 20% sodium
potassium tartrate aqueous solution (5 mL) was slowly
added to the reaction mixture, and the resulting
suspension was stirred vigorously for an additional
hour. The resulting mixture was extracted with
dichloromethane (2 x 25 mL). The collected organic was
dried over anhydrous sodium sulfate, filtered, and
concentrated. Purification by high performance flash
chromatography (0- >10% methanol in dichloromethane)
yielded a light orange solid (0.107 g, 96%). Method C
Example 19:
2-[6-(5-Chloro-3-methyl-benzo[b]thiophene-2-sulfonylam
ino)-pyridin-2- yl]-N,N-diethyl-acetamide \=/ CH3
Preparation of
(2-(6-Amino-pyridin-2-yl)-N,N-diethyl-acetamide O H2N
N NEt2 Dimethylaluminum chloride (4.3 mL, 4.3 mmol,
5.0 equiv, 1.0 M solution in hexanes) was added to an
ice-cooled solution of diethylamine (445 mL, 4.30
mmol, 5.0 equiv) in dichloromethane (4 mL). After 10
min, the solution was warmed to 24 0C for 1 h. Ethyl
(6- amino-pyridin-2-yl)-acetate (Goto, J.; Sakane, K.;
Nakai, Y.; Teraji, T.; Kamiya, T. J. Aptibiot. 1984,
37, 532) (155 mg, 0.860 mmol, 1 equiv) in
dichloromethane (4 mL) was added at 24 0C. After 21.5
h, potassium sodium tartrate aqueous solution (20%
wt/wt, 10 mL) and hexanes (20 mL) were added
sequentially, and the resulting mixture was stirred
vigorously overnight. Saturated aqueous sodium
chloride (30 mL) was added, and the resulting mixture
was extracted with ethyl acetate (3 x 30 mL). The
collected organic was dried over anhydrous sodium
sulfate, filtered, and concentrated. Purification by
high performance flash chromatography (0- "4.5%
methanol in dichloromethane + 0.1% ammonium hydroxide)
provided product (120 mg, 67%). 1H NMR (400 MHz,
CDCI3), d: 7.37 (m, 1 H), 6.66 (d, J = 7.6Hz, 1 H),
6.35 (d, J = 8.1 Hz, 1 H), 4.34 (br s, 2 H), 3.69 (s,
2 H), 3.30- 3.44 (m, 4 H), 1.06- 1.16 (m, 6 H).
2-[6-(5-Chloro-3-methyl-benzo[b]thiophene-2-sulfonylam
ino)-pyridin-2-yl]-N,N-diethylacetamide 



5-chloro-3-methylbenzo[B]thiophene-2-sulfonyl chloride
(163 mg, 0.580 mmol, 1.1 equiv) was added to a
solution of 2-(6-amino-pyridin-2-yl)-
L/,L/-diethyl-acetamide (100 mg, 0.483 mmol, 1 equiv)
in pyridine (4 mL) at 24 0C. After 18 h, the reaction
mixture was diluted with ethyl acetate (30 mL). The
resulting solution was washed with water (60 mL). The
organic phase was dried over anhydrous sodium sulfate,
filtered, and concentrated. Purification by high
performance flash chromatography (0- >5%methanol in
dichloromethane) provided the title compound (93 mg,
43%). Method D Example 26:
[6-(3-Chloro-2-methyl-benzenesulfonylamino)-pyridin-2-
yl]-acetic acid ClAOH Il J H Potassium hydroxide
(0.843 g, 15.0 mmol, 6.00 equiv) was added to a
solution of [6-
(S-chloro^-methyl-benzenesulfonylaminoJ-pyridin^-ylJ-a
cetic acid ethyl ester (0.922 g, 2.50 mmol, 1 equiv)
in 20:1 ethanol / water (21 mL) at 24 0C. After 1 h,
the reaction mixture was concentrated in vacuo (~25 mm
Hg), and the resulting residue was dissolved in water
(50 mL). The aqueous solution was acidified by the
addition of 10% hydrochloric acid aqueous solution
until pH = 2. The heterogeneous solution was then
filtered, and the solid was rinsed sequentially with
water (50 mL) and diethyl ether (2 x 50 mL). The solid
was dried in vacuo (<1 mm Hg, 50 0C) to provide
product as a tan solid (0.810 g, 71%). Method E
Example 27: /V-Adamaptan-1-yl-2-[6-(3-chloro-2-m
bthyl-benzenesulfonylamino)- pyridin-2-yl]-acetamide
O-(7-Azabenzotriazol-1-yl-
L/,L/,L/',L/-tetramethyluronium hexafluorophosphate
(0.11 g, 0.29 mmol, 0.98 equiv) was added in one
portion to an ice-cooled solution of [6-(3-chloro-2-
methyl-benzenesulfonylamino)-pyridin-2-yl]-acetic acid
(0.100 g, 0.293 mmol, 1 equiv), 1- adamantanamine
(0.200 g, 1.32 mmol, 4.51 equiv), and
L/,L/-diisopropylethylamine (0.462 mL, 2.65 mmol, 9.04
equiv) in dimethylformamide (5 mL). The solution was
warmed to 24 0C and stirred overnight.
Dimethylformamide was removed in vacuo (~ 1 mm Hg),
and the resulting residue was dissolved in
dichloromethane (20 mL). The organic was washed
sequentially with deionized water (2 x 20 mL) and
saturated aqueous sodium chloride (20mL). The
collected organic was dried over anhydrous sodium
sulfate, filtered, and concentrated. Purification of
the resulting residue by high performance flash
chromatography (0- >2% methanol in dichloromethane)
yielded desired amide (82 mg, 65%). Alternative
General Method for amide coupling H3C O O |T*|  U i
HATU , H3? <U> Cl N OH T r CI N R H R2 TEA DMF Il I H
' R 2 Reactant A Reactant B 1 equiv 1 equiv A stir
bar, the amine (Reactant B, 4fJ0mL, 80 mmol, 1.00
equiv 0.2 M in anhydrous DMF), [b-
-chloro^-methyl-benzenesulfonylaminoj-pyridin^-ylj-ace
tic acid (Reactant A 



200 mL , 80 mmol, 1.00 equiv 0.2 M in anhydrous DMF),
TEA (160 mL, 80 mmol, 1.00 equiv 0.5 M in anhydrous
DMF) 1 HATU (16.0mL, 80 mmol, 1.00 equiv 0.5 M in
anhydrous DMF) were placed into a 10 x 75 mm test
tube. The tube was sealed with cellophane and the
reaction stirred for 16 h at ambient temperature. The
solvent was evaporated and the residue dissolved in
DMSO containing 0.01 % BHT to yield a 0.05 M solution.
The solution was injected into a n automated HPLC
system for purification. The solvent of the product
containing fraction was evaporated, the residue
dissolved in DMSO, analyzed, and submitted for
screening. General Analysis and Purification
Procedures The crude reaction mixtures were analyzed
by HPLC using Method 1. Prior to purification, all
samples were filtered through Whatman (r) GF/F
Unifilter (#7700-721 0), commercially available from
Whatman (r) of Clifton, New Jersey USA. Purification
of samples was performed by reverse phase HPLC using
the method 3. Fractions were collected in 2 3 mL
pre-tared tubes and centrifugal evaporated to dryness.
Dried product was weighed and dissolved in DMSO.
Products were then analyzed using Method 5 and
submitted for screening. Analytical LCMS Method 1
(Pre-purification) Column: Peeke Scientific (r) Hl-Q
C-1 8 , 50 x 4.6 mm, commercially available from Peeke
Scientific(r) of Redwood City, CA, 5mm, Eluent A :
Water with 0.05% TFA, Eluent B: Acetonitrile with
0.05% TFA, Gradient: linear gradient of 0-1 00% B in
3.0 min, then 100% B for 0.5 min, then 100-0% B in
0.25 min, hold 100% A for 0.75 min, Flow: 2.25 mL/min,
Column Temperature: 25C, Injection Amount: 15 ml of a
286 mM crude solution in methanol/DMSO/water 90/5/5,
UV Detection: 260 and 2 10 nm, Mass Spectrometry:
APCI, positive mode, mass scan range 111.6-1 000 amu.
Preparative LC Method 3 (Gilson) Column: Peeke
Scientific (r) Hl-Q C18 , 50mm X 20mm, 5mm, Eluent A :
0.05% TFA in Water, Eluent B: 0.05% TFA in
Acetonitrile, Pre-inject Equilibration: 0.50 min,
Post-inject Hold: 0 .16 min, Gradient: 0-1 00% B in
2.55 minutes, then ramp 100% back to 0% in
0.09min,Flow 50 0 mL/min, Column Temp Ambient,
Injection Amount 1200 mL of filtered crude reaction
mixture in DMSO, Detection UV at 210 nm or 260 nm
Analytical LCMS Method 5 (Post-purification) Column
Peeke Scientific(r) Hl-Q C-18, 50 x 4 6mm, 5 mm,
Eluent A Water with 0 05% TFA, Eluent B Acetonit ple
with 0 05% TFA1 Gradient linear gradient of 0-100% B
in 1 75 mm, then 100% B for 0 35 mm, then 100-50% B
for 0 5 mm, Flow 3 00 mL/min, Column Temperature 250C,
Injection Amount 15 ml of a 300 mM solution in
methanol/DMSO 99/1, UV Detection 260 nm, Mass
Spectrometry APCI, positive mode, mass scan range
100-1000 amu, ELSD gain=9, temp 4O0C, nitrogen
pressure 3 5 bar Method F Example 33:
4'-Cyano-biphenyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)-amide .S - 1 rHf N - CH3 NC 



A solution of 4"-cyano-biphenyl-4-sulfonyl chloride
(32 00 g, 115 mmol) and 2-amino- 6-picoline (13 70 g,
127 mmol) in pyridine was stirred at room temperature
for 18 h The solvent was removed and the residue was
poured into water (500 mL) The product was extracted
with ethyl acetate (4 x 200 mL) The combine organic
extracts were washed with bnne and concentrated
Purification by flash silica chromatography on silica
gel (40% ethyl acetate in hexanes - "ethyl acetate)
gave the title compound (28 80 g, 72%) Preparation of
Sodium 4'-Cyanobiphenyl-4-sulfonate (Modification of
Himmelsbach, F , Austel, V , Pieper, H , Eisert, W ,
Mueller, T , Weisenberger, J , Linz, G , Krueger, G
Eur Pat Appl 1992, EP 483667 A2) Chlorosulfonic acid
(116 5 mL, 1 744 mmol) was added to a solution of 4-b
iphenylcarbon itrile (156 2 g 0 872 mol) in
dichloromethane (3 L) at - 14 0C while maintaining the
reaction temperature below - 10 0C The mixture was
warmed to 10 "C over 1 h and maintained at 8- 10 0C
for 6 h Triethylamine was added while maintaining the
temperature below 12 C The mixture was stirred for 15
mm until all black / brown solids were dissolved and a
while precipitate formed Water (300 mL) was added, and
the slurry was stirred for 10 mm and concentrated A
solution of sodium hydroxide (2 L, 15%) was added, and
the reaction mixture was concentrated until at least
half of the volume was distilled Concentrated
hydrochloric acid (- 300 mL) was added until a pH of 7
was reached, and the final volume was adjusted to 2 2
L by the addition of water A saturated solution of
sodium chloride (2 2 L) was added, and the resulting
mixture was stirred for 10 mm The solids were filtered
and dried in a vacuum oven (80 0C) to afford 251 0 g
of the product as a white to yellow solid The product
contains a substantial amount of sodium chloride
Preparation of 4'-Cyanobiphenyl-4-sulfonyl
chloride(Modification o f Himmelsbach, F , Austel, V ,
Pieper, H , Eisert, W , Mueller, T , Weisenberger, J ,
Linz, G , Krueger, G Eur Pat Appl 1992, E P 483667 A2)
A mixture of sodium 4'-cyanob iphenyl-4-sulfonate (251
g) and phosphorous oxychlo pde was refluxed for 16 h
The reaction mixture was poured into a large quantity
of ice / water and the resulting slurry was extracted
with dichloromethane ( 1 x 1 8 L) The organic extract
was washed with brine, dried over magnesium sulfate,
filtered, and concentrated to approximately 200 m L
Hexanes (200 mL) was added The slurry was stirred for
3 0 mm, filtered, washed with 1 1 dichloromethane /
hexanes, and dpe d to give 82 1 g of product The
mother liquor was concentrated and further purified by
flash chromatography o n silica gel (40 - "70%
dichloromethane / hexanes) to give a n additional 16 2
g of white solid 1H NMR (300 MHz, CDCI 3) d 8 13- 8 19
(m, 2 H), 7 8 0- 7 86 (m, 4 H), 7 7 2- 7 7 7 (m, 2 H)
13C NMR (75 MHz, CDCI 3) d 146 2 , 144 2 , 143 0 , 133
2 , 12 8 7 , 12 8 4, 128 0 , 1 18 5 , 113 1
Alternative General Method for Sulfonamide Formation
pyridine o O l l + R1SO2CI - . J l J H2N NN CCHH, 3
RTT2,,44h R,1 L NL N CH3 The sulfonyl chloride ( 104
mmol, 1 3 equiv 400 mL of a 0 26 M solution in
anhydrous pyridine) and 2-am ino-6-p icol ine (80
mmol, 1 0 equiv 400 mL o f a 0 2 M solution in
anhydrous 



pyridine) were placed into a test tube (75x1 0 mm,
dried by heating at 1 10 0C for 16 h) equipped with a
stir bar The test tube was covered with Parafilm (r)
and the reaction was stirred for 24 h at ambient
temperature The solvent was evaporated and the residue
was dissolved in EtOAc (1 mL) After dissolution was
completed o r a fine suspension had formed, NaHCO 3 (0
5 m L of a sat a q solution) was added The reaction
mixture was vortexed and the phases were separated by
centrifugation The organic layer was transferred into
a new test tube (95x1 0 mm) and the a q phase was
extracted with EtOAc (2x 0 8 mL) The organic phases
were combined, the solvent was evaporated, and the
residue was dissolved in DMSO ( 1 340 mL) General
Analysis and Purification Procedures The crude
reaction mixtures were analyzed by SFC using Method 2
Prior to purification, all samples were filtered
through Whatman (r) GF/F Unifilter (#7700-721 0)
Purification of samples was performed by SFC using the
method 4 Fractions were collected in 2 3 m L pre-tared
tubes and centnfugal evaporated to dryness Dried
product was weighed and dissolved in DMSO Products
were then analyzed using Method 5 and submitted for
screening Analytical SFC Method 2 (Pre-purification)
Column Zymor Pegasus, 150x4 6mm i d , 5um, Gradient 5%
methanol-modified CO2 ramped to 50% methanol @ 18%/m
in and held for 0 1 mm, Flow rate 5 6 mL/min, Column
Temp =50C, lsobaric pressure 140 bar, UV Detection =
260nm Preparative SFC Method 4Column: Zymor Pegasus,
150x21.2mm i.d., 5 mm semi-preparative column, Lot
2174, Column Temp: 35 0C, Gradient: 5%
methanol-modified CO2 held for 0.1minute, ramped to
60% methanol @ 10%/min and held for 1.0 minute, Flow
Rate: 53 mL/min, lsobaric pressure: 140 bar, UV
Detection: 260nm. Analytical LCMS Method 5
(Post-purification) Column: Peeke Scientific(r) Hl-Q
C-18, 50 x 4.6mm, 5 mm, Eluent A: Water with 0.05%
TFA, Eluent B: Acetonitrile with 0.05% TFA, Gradient:
linear gradient of 0-100% B in 1.75 min, then 100% B
for 0.35 min, then 100-50% B for 0.5 min, Flow: 3.00
mL/min, Column Temperature: 25C, Injection Amount: 15
ml of a 300 uM solution in methanol/DMSO 99/1, UV
Detection: 260 nm, Mass Spectrometry: APCI, positive
mode, mass scan range 100-1000 amu, ELSD: gain=9, temp
4O0C, nitrogen pressure 3.5 bar. Method G Example 110:
4"-Cyano-biphenyl-4-sulfonic acid
methyl-(6-methyl-pyridin-2-yl)-amide 3N. NXCH3 CH3 fl
NC To a solution of L/,6-dimethylpyridin-2-amine (0.15
g, 1.24 mmol) in THF (5 ml) was added NaHMDS (1.56 mL,
1.56 mmol) at RT. After 15 min,
4'-cyanobiphenyl-4-sulfonyl chloride (0.28 g, 1.03
mmol) was added to the reaction mixture and stirred
for 1 hour. The reaction mixture was diluted with
ethyl acetate (30 mL) and washed with saturated
aqueous sodium bicarbonate (2 X 30 mL). The collected
organic layer was dried over anhydrous 



sodium sulfate, filtered, and concentrated. The
resulting residue was purified with radial
chromatography (2 mm silica plate, 2:1 hexanes / ethyl
acetate) to yield a clear oil. The product was
converted to a HCI salt by dissolving in 5 mL diethyl
ether and adding 1N HCI in diethyl ether dropwise. The
solid was triturated with additional ether and dried
on high vacuum to afford the product (0.1 1 g, 29.5%).
Method H Example 111: 4'-Cyano-biphenyl-4-sulfonic
acid (6-isopropyl-pyridin-2-yl)-amide CH3 [I NC
Preparation of
N-(6-Bromo-pyridin-2-yl)-2,2-dimethyl-propionamide -Bi
N Br HTo an ice-cooled solution of
6-bromopyridin-2-amine (7.0 g, 40.5 mmol) in 60 ml. of
CH2CI2 was added 2,2-dimethylpropanoyl chloride (5.23
ml_, 42.48 mL) and diisopropylethylamine (13.6 mL,
82.9 mmol) sequentially. The solution was stirred for
1h then diluted with 50 mL of diethyl ether. The
mixture was washed with saturated aqueous sodium
bicarbonate (2 x 50 mL). The organic layer was dried
over Na2SO4, filtered, and concentrated. The residue
was dissolved in ethyl acetate (10 mL) and hexane (20
mL) and allowed to stand for 3 h. The product was
filtered, rinsed with 1:1 hexanes / ethyl acetate, and
dried in vacuo to afford the title compound as a white
solid (9.56 g, 93%). 1H NMR (400 MHz, CD3CN), d: 8.22
(d, J = 8.4 Hz, 1 H), 7.99 (bs, 1 H), 7.55 (t, J = 8.1
Hz, 1 H), 7.22 (d, J = 7.3 Hz, 1 h), 1.31 (s, 9 H);
LCMS (ESI): mlz: 258.0. Preparation of
N-(6-lsopropyl-pyridin-2-yl)-2,2-dimethyl-propionamide
-Bu N N Y CH3 H CH3 Cu(I) (7.40 g, 38.8 mmmol) was
added to a solution of L/-(6-bromopyridin-2-yl)-2,2-
dimethylpropanamide (5.0 g, 19.4 mmol) in THF (100 mL)
at -78 0C. After 0.5 hours, isopropylmagnesium
chloride (48.5 mL, 1M in THF) was added dropwise at
-78 0C, and the resulting solution was warmed to 25 0C
for 2 hours. The reaction was quenched with saturated
aqueous ammonium chloride (50 mL) then diluted with
ethyl acetate (100 mL). The solids were removed by
filtration. The solution was washed sequentially with
saturated aqueous ammonium chloride (2 x 50 mL) and
saturated aqueous sodium bicarbonate (2 x 50 mL). The
organic layer was dried over Na2SO , filtered, and
concentrated. Purification by flash column
chromatography (2:1 hexane / ethyl acetate) afforded
the title product as an amber oil (2.60 g, 60.4%). 1H
NMR (400 MHz, CD3CN), d: 8.04 (d, J = 7.8 Hz1 1 H),
7.97 (bs, 1 H), 7.63 (t, J = 7.8 Hz, 1 H), 6.90 (d, J
= 7.5 Hz, 1 H), 2.95-2.88 (m, 1 H), 1.34 (s, 9 H),
1.28 (d, J = 7.1 Hz, 6 H); LCMS (ESI): mlz: 221.2.
Preparation of 6-lsopropyl-pyridin-2-ylamine H2N N 3
CH3 To a solution of
L/-(6-isopropylpyridin-2-yl)-2,2-dimethylpropanlamide
(2.0 g, 9.08 



mmol) in dioxane (5 mL) was added HCI (9N, 10 mL). The
mixture was stirred for 18 hours at 80 0C. After
cooling to 25 0C, the pH of the reaction mixture was
adjusted with NaOH to achieve pH 9. The solution was
diluted with ethyl acetate (120 mL) and washed with
saturated aqueous sodium bicarbonate (2 x 30 mL).
Next, the organic layer was azeotroped with toluene
(10 mL) to afford 6-isopropylpyridin-2-amine as clear
oil (0.68 g, 55%). 1H NMR(400 MHz, CD3CN)1d: 7.36 (t,
J = 7.8 Hz, 1 H), 6.64 (d, J = 8.7, 1 H), 6.32 (d, J =
8.1 Hz, 1 H), 1.25 (d, J = 4.5 Hz, 9 H); LCMS (ESI):
mlz: 137.2. 4'-Cyano-biphenyl-4-sulfonic acid
(6-isopropyl-pyridin-2-yl)-amideMade following the
procedure described for the preparation of
4'-cyano-biphenyl-4- sulfonic acid
(6-methyl-pyridin-2-yl)-amide but substituting
6-isopropyl-pyridin-2-ylamine and making non-critical
variations. Method I Example 112:
4'-Cyano-biphenyl-4-sulfonic acid
(6-cyclopropyl-pyridi p-2-yl)-amide NC' Preparation of
N-(6-Cyclopropyl-pyridin-2-yl)-2,2-dimethyl-propionami
de ' To a solution of
L/-(6-bromopyridin-2-yl)-2,2-dimethylpropanamide (4.20
g, 16.3 mmol), cyclopropylboronic acid (1.82 g, 2 1.8
mmol), Pd(OAc) 2 (0.18 g, 0.82 mmol) and PCy3 (0.38 g,
1.62 mmol) in toluene (20 mL) was added K3PO4 (12.8 g,
60.3 mmol) and water (1 mL). The mixture was stirred
at 95 0C for 12h, then cooled to 25 0C. The reaction
mixture was diluted with Et O (30 mL) and washed with
saturated aqueous sodium bicarbonate. The organic
layer was dried over Na2SO4, filtered, and
concentrated to give a clear oil. The residue was
purified by flash column chromatography (5:1
hexanes/Et2O) to give the title product as a clear oil
(2.25 g, 63.3%). 1H NMR (400 MHz, CDCI3), d: 7.98 (d,
J = 8.3, 1 H), 7.88 (bs, 1 H), 7.53 (t, J = 7.8 Hz, 1
H), 6.85 (d, J = 7.5 Hz, 1 H), 1.98-1.91 (m, 1 H),
1.32 (s, 9 H), 0.94 (d, J = 6.6 Hz, 4 H); LCMS (ESI):
219.2. Preparation of 6-Cyclopropyl-pyridin-2-ylamine
H2N N Made by following the procedure described for
the preparation of 6-isopropyl-pyridin- 2-ylamine but
substituting
N-(6-cyclopropyl-pyridin-2-yl)-2,2-dimethyl-propionami
de and making non-critical variations. 1H NMR(400 MHz,
CDCI3), d: 7.70 (t, J = 7.8, 1 H), 6.85 ((t, J = 7.4,
1 H), 6.65 (d, J = 7.5 Hz, 1 H), 4.79 (bs, 2 H); LCMS
(ESI): mlz: 135.2. 4'-Cya po-biphenyl-4-sulfonic acid
(6-cyclopropyl-pyridin-2-yl)-amide Made by following
the procedure described for the preparation of
4'-cyano-biphenyl-4- sulfonic acid
(6-methyl-pyridin-2-yl)-amide but substituting
6-cyclopropyl-pyridin-2-ylamine and making
non-critical variations. Method J Example 113:
4'-Cyano-biphenyl-4-sulfonic acid
(6-amino-4-methyl-pyridin-2-yl)-amideNC" To a solution
of 4-methylpyridine-2,6- diamine (J. Org. Chem. 2001,
61, 6513)(102 mg, 0.825 mmol) in THF (6 mL) was added
diispropylethylamine (287 uL, 1.65 mmol) followed by
4-(dimethylamino)pyridine (5 mg, 0.04 mmol). To the
resulting solution was added
4'-cyanobiphenyl-4-sulfonyl chloride in CH2CI2 (3 mL).
The heterogeneous mixture 



was stirred at R.T. overnight. By morning all solids
had dissolved and the solution was concentrated in
vacuo. The residue was dissolved in MeOH/CH2CI2 and to
the solution was added DOWEX(r) 50WX2-400 ion exchange
resin, commercially available from DOW Company of
Midland, Michigan USA, (2 wt equiv) and the mixture
was stirred at R.T. for 1 hour. The mixture was
filtered and the resin was washed with MeOH and
CH2CI2. The resin was then cleaved by washing with 3.5
N methanolic ammonia and the mother liquor was
concentrated in vacuo. To the residue was added MeOH,
and the solids were filtered to afford the title
compound (50 mg, 25%). Method K Example 114:
3-Chloro-N-[6-(2-hydroxy-ethyl)-pyridin-2-yl]-2-methyl
benzenesulfonamide Borane-tetrahydrofuran complex
(0.924 mL, 0.924 mmol, 3.0 equiv, 1.0 M
tetrahydrofuran solution) was added to an ice-cooled
solution of
[6-(3-chloro-2-methylbenzenesulfonylamino)-
pyridin-2-yl]-acetic acid (105 mg, 0.308 mmol, 1
equiv) in tetrahydrofuran. After 1 h, the reaction
mixture was warmed to 24 0C for 17.5 h. Aqueous
hydrochloric acid (3 mL, 5% wt) was added, and the
resulting solution was stirred vigorously. After 30
min, saturated aqueous sodium bicarbonate solution (8
mL) was added, and the mixture was extracted with
dichloromethane (3 x 15 mL). The collected organic
extracts were dried over anhydrous sodium sulfate,
filtered, and concentrated. Purification by high
performance flash chromatography (0- >5% methanol in
dichloromethane) yielded product (45.5 mg, 45%).
Method L Example 115:
5-Chloro-3-methyl-benzo[b]thiophene-2-sulfonic acid
[6-(2-hydroxyethyl)- pyridin-2-yl]-amideLithium
aluminum hydride (0.01 5 g, 0.310 mmol, 1.3 equiv) was
added in one portion to an ice-cooled solution of
[6-(5-Chloro-3-methyl-benzo[b]thiophene-2-sulfonylamin
o)-pyridin- 2-yl]-acetic acid ethyl ester (0. 100 g,
0.235 mmol, 1 equiv) in tetrahydrofuran (4 mL). After
5 min, the reaction mixture was warmed to 24 0C for 16
h. The reaction mixture was cooled to 0 0C , and
excess lithium aluminum hydride was quenched with
saturated aqueous ammonium chloride solution (10 mL).
The resulting solution was warmed to 24 0C and stirred
for an additional 30 min. The reaction mixture was
filtered through a plug of Celite (r), and the
resulting filtrate was extracted with dichloromethane
(60 mL). The organic extract was dried over anhydrous
sodium sulfate, filtered, and concentrated.
Purification of the residue by high performance flash
chromatography (0- 1% methanol in dichloromethane)
yielded product (0.0421 g , 47%). Method M Example
118: 2-(4-Cyano-phenyl)-4-methyl-thiazole-5-sulfonic
acid (6-methyl-pyridin- 2-yl)-amide 5 JCN XCH3 N.W H \
J NC Preparation of
N-[4-Methyl-5-(6-methyl-pyridin-2-ylsulfamoyl)-thiazol
-2-yl]-acetamide 



H3C w,- 3 . , - ,S , A S N- N CH3 y~NH H3C Made by
following the procedure described for the preparation
of 4'-cyano-biphenyl-4- sulfonic acid (6-methyl-pyridi
p-2-yl)-amide but substituting
2-acetamido-4-methyl-5-thiazole sulfonyl chloride and
making non-critical variations. 1H NMR (400 MHz, CDCI
3) , d: 7.56 (dd, J = 8.7, 7.2 Hz, 1 H), 7.1 0 (d, J =
8.6 Hz, 1 H), 6.58 (d, J = 7.3 Hz, 1 H), 2.53 (s, 3
H), 2.47 (s, 3 H), 2.24 (s, 3 H); MS (ESI) for C12H15N
O3S2 z: 327.0. Preparation of
2-Amino-4-methyl-thiazole-5-sulfonic acid
(6-methyl-pyridin-2-yl)-amide H 2BLCL t T N CH3 H2NA
solution of N-[4-methyl-5-(6-methyl-py
pdin-2-ylsulfamoyl)-th iazol-2-yl]-acetarr de (2 15 g,
6 58 mmol, 1 equiv) and aqueous hydrochloric acid (1 6
mL, 12 M) in ethanol (30 mL) was refluxed overnight
Upon cooling to 24 0C, the reaction mixture was
concentrated in vacuo (~25 mm Hg) The resulting solid
was dissolved in water (10 mL) The solution was
neutralized with saturated aqueous sodium bicarbonate
until pH = 7 The resulting solid was collected by
filtration Lyophihzation of the solid provided an
off-white solid (1 67 g, 89%) 1H NMR (400 MHz1
DMSO-cfe),d 7 64 (t, J = 8 0 Hz, 1 H), 7 44 (s, 2 H),
6 93 (m, 1 H), 6 70 (m, 1 H), 2 32 (s, 3 H), 2 27 (S,
3 H), MS (ESI) for C10H13N4O2S2 m/z 285 1 Preparation
of 2-Bromo-4-methyl-thiazole-5-sulfonic acid
(6-methyl-pyridin-2-yl)-am ide H3CCv f N N CCH3 Br To
a suspension of 2-amino-4-methyl-th iazole-5-sulfon ic
acid (6-methyl-py pdin-2-yl)- amide (0 200 g, 0 703
mmol, 1 equiv) and copper (II) bromide (0 098 g, 0 68
mmol 0 62 equiv) in acetonitrile (6 mL) at 65 0C was
added terf-butyl nitnte (0 128 mL, 1 08 mmol, 1 5
equiv) The reaction mixture changed from green to red
and gas evolution was observed After 10 mm when gas
evolution ceased, the reaction mixture was cooled to
24 "C and diluted with ethyl acetate (60 mL) The
resulting mixture was washed with saturated aqueous
sodium chloride (2 x 30 mL) The collect organic was
dried over anhydrous sodium sulfate, filtered, and
concentrated Purification by high performance flash
chromatography (0- "2% methanol in dichloromethane)
provided product (0 156 g, 64%) 1H NMR (400 MHz,
CDCI3), d 7 61 (dd, J = 8 8, 7 1 Hz, 1 H), 7 00 (d, J
= 8 8 Hz, 1 H), 6 58 (d, J = 7 3 Hz, 1 H), 2 65 (s, 3
H), 2 49 (S, 3 H), MS (ESI) for C10H11BrN3O2S2 m/z 349
9 2-(4-Cyano-phepyl)-4-methyl-thiazole-5-sulfonic acid
(6-methyl-pyridin-2-yl)-amide A solution of
2-bromo-4-methyl-th iazole-5-sulfon ic acid
(6-methyl-pyr idin-2-yl)-am ide (0 080 g, 0 23 mmol, 1
equiv), 4-cyanophenylboron ic acid (0 034 g, 0 23
mmol, 1 0 equiv) and cesium carbonate (0 225 g, 0 690
mmol, 3 00 equiv) in 2 1 dimethoxyethane / water (1 5
mL) was purged with nitrogen for 15 mm Dichloro[1
,1'-bis(diphenylphosph ine)ferrocene] 



palladium (II) chloride (0 008 g, 0 009 mmol, 0 04
equiv) was then added, and the resulting mixture was
purged with nitrogen for another 15 minutes The
reaction mixture was heated to 80 0C for 1 h After
cooling to 24 0C, the resulting solution was diluted
with ethyl acetate (40 mL) and washed with saturated
aqueous sodium chloride (2 x 30 mL) The collected
organic was dried over anhydrous sodium sulfate,
filtered, and concentrated Purification by high
performance flash chromatography (0- 1% methanol in
dichloromethane) provided the titled compound (62 mg,
73%) Method N Preparation of
4-Bromo-N-(6-methyl-pyridin-2-yl)-benzenesulfonamidey:
JCNLCH3 Made by following the procedure described for
the preparation of 4'-cyano-biphenyl-4- sulfonic acid
(6-methyl-pyridin-2-yl)-amide but substituting
4-bromobenzenesulfonyl chloride and making
non-critical variations. 1H NMR (400 MHz, CDCI3), d
ppm 7.61 - 7.68 (m, 2 H) 7.40 - 7.46 (m, 2 H) 7.36
(dd, J=8.6, 7.3 Hz, 1 H) 6.77 - 6.83 (d, J=8.8 Hz, 1
H) 6.42 (d, J=7.1 Hz, 1 H) 2.28 (s, 3 H). Preparation
of
4-Bromo-2-methyl-N-(6-methyl-pyridin-2-yl)-benzenesulf
onamide 3 T.XXCH3 Br Made by following the procedure
described for the preparation of 4'-cyano-biphenyl-4-
sulfonic acid (6-methyl-pyridin-2-yl)-amide but
substituting 4-bromo-2-methylbenzene-1- sulfonyl
chloride (commercially available from ASDI, Inc. of
Newark, Delaware USA) and making non-critical
variations. APCI+ 342 [M+H]+ 100%. Preparation of
4-Bromo-3-methyl-N-(6-methyl-pyridin-2-yl)-benzepesulf
onamide NJCN XH CH3 Made by following the procedure
described for the preparation of 4'-cyano-biphe pyl-4-
sulfonic acid (6-methyl-pyridin-2-yl)-amide but
substituting 4-bromo-3-methylbenzene-1- sulfonyl
chloride (available from Lancaster) and making
non-critical variations. APCI+ 342 [M+H]+ 100%.
General Method for Microwave Assisted Suzuki-Miyaura
Cross-Coupling This protocol discloses a procedure for
the synthesis of biaryls through a Suzuki- Miyaura
cross-coupling of an 4-bromobenzenesulfonamide
(Reactant A) and an aryl boronicacid (Reactant B). OH
R1"B:OH 3 N N CH3 ' JCN l Br Preferred Conditions: In
a glove box, the following was added to a 2.0 mL
Personal Chemistry Microwave reaction tube: (1) one
triangular stir bar, 



(2) 4-Bromobenzenesulfonamide (Reactant A, 320 mL, 80
mmol, 1.0 equiv, 0.25 M in anhydrous DMF),(3) the
appropriate aromatic boronic acid (Reactapt B, 320 mL,
80 mmol, 1.0 equiv, 0.25 M in anhydrous DMF), (4) the
catalyst Pd(PPh3 4 (320 mL, 4 mmol, 0.05 equiv, 0.0125
M in anhydrous THF), and (5) K2CO3 (100 mL, 200 mmol,
2.5 equiv, 2 M in degassed Dl water). (6) The
microwave tube was sealed with a septum cap. Outside
the glove box, the reaction mixtures were heated in a
Personal Chemistry Microwave Synthesizer
(SmithCreator(tm)) for 15 min at 130 0C
(energy-control setting for a high absorbing sample).
The septum caps were removed and the reaction mixture
was transferred into a 13x100 mm test tube while
leaving any solid material behind. The microwave tubes
were washed with DMF (1 mL) and the DMF was added to
the receiving test tube. Next, the solvent was
evaporated (SpeedVac, vaccum, medium heating, 16 h).
EtOAc (1 mL) and water (1.0 mL) were added and the
mixture was vortexed at ambient temperature until the
residue had dissolved (Note: Some of the palladium in
the reaction mixture will form a small amount of a
black material that will not dissolve). The test tubes
were centrifuged until the phases had separated (some
of the black palladium material will settle at the
organic/aqueous interface). The organic layer was
transferred into a new test tube (13x100 mm). The aq.
layer was extracted with EtOAc (2x 1 mL) and the
extracts were added to the test tube with the organic
layer. The combined organic phase was washed with
water (1 mL) followed by brine (1 mL). The solvent was
evaporated and the residue dissolved in DMSO.
Purification was peformed by reverse phase preparative
HPLC. General Analysis and Purification Procedures The
crude reaction mixtures were analyzed by HPLC using
Method 1. Prior to purification, all samples were
filtered through Whatman(r) GF/F Unifilter
(#7700-7210). Purification of samples was performed by
reverse phase HPLC using the method 3. Fractions were
collected in 23 mL pre-tared tubes and centrifugal
evaporated to dryness. Dried product was weighed and
dissolved in DMSO. Products were then analyzed using
Method 5 and submitted for screening. Analytical LCMS
Method 1 (Pre-purification) Column: Peeke
Scientific(r) Hl-Q C-18, 50 x 4.6 mm, 5mm, Eluent A:
Water with 0.05% TFA, Eluent B: Acetonitrile with
0.05% TFA, Gradient: linear gradient of 0-100% B in
3.0 min, then 100% B for 0.5 min, then 100-0% B in
0.25 min, hold 100% A for 0.75 min, Flow: 2.25 ml/min,
Column Temperature: 250C, Injection Amount: 15 ml of a
286 mM crude solution in methanol/DMSO/water 90/5/5,
UV Detection: 260 and 210 nm, Mass Spectrometry: APCI,
positive mode, mass scan range 111.6-1000 amu.
Preparative LC Method 3 (Gilson) Column: Peeke
Scientific(r) Hl-Q C18, 50mm X 20mm, 5mm, Eluent A:
0.05% TFA in Water, Eluent B: 0.05% TFA in
Acetonitrile, Pre-inject Equilibration: 0.50 min,
Post-inject Hold: 0.16 min, Gradient: 0-100% B in 2.55
minutes, then ramp 100% back to 0% in 0.09 min,Flow:
50.0 mL/min, Column Temp: Ambient, Injection Amount:
1200 mL of filtered crude reaction mixture in DMSO,
Detection: UV at 2 10 nm or 260 pm. 



Analytical LCMS Method 5 (Post-purification) Column:
Peeke Scientific(r) Hl-Q C-18, 50 x 4.6mm, 5 mm,
Eluent A: Water with 0.05% TFA, Eluent B: Acetonitrile
with 0.05% TFA, Gradient: linear gradient of 0-100% B
in 1.75 min, then 100% B for 0.35 mip, then 100-50% B
for 0.5 min, Flow: 3.00 mL/min, Column Temperature:
250C, Injection Amount: 15 ml of a 300 mM solution in
methanol/DMSO 99/1, UV Detection: 260 nm, Mass
Spectrometry: APCI, positive mode, mass scan range
100-1000 amu, ELSD: gain=9, temperature 400C, nitrogen
pressure 3.5 bar. Method O Example 249:
4'-Chloro-biphepyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)-amide 3v ' ' H CH3 To a
mixture of 4-Bromo-
L/-(6-methyl-pyridin-2-yl)-benzenesulfonamide (160 mg,
0.489 mmol) and 4-chlorophenylboronic acid (76.5 mg,
0.489 mmol) in DMF (2 mL) was added aqueous Na2CO3
(2.0 M, 0.625 mL; 1.25 mmol) followed by Pd(PPh3 4 (28
mg, 0.0245 mmol). The resulting mixture was heated at
130 C for 15 min in microwave oven. The mixture was
cooled and partitioned between ethyl acetate and
water. The organic layer was dried over sodium
sulfate, filtered and concentrated. The residue was
purified by silica gel chromatography (50%
EtOAc/Hexane) to yield the title compound as a yellow
solid (130 mg, 74%). Method P Example 259:
W-(6-Methyl-pyridin-2-yl)-4-pyridin-2-yl-benzenesulfon
amidb trifuoroacetate H A mixture of 4-Bromo- L/-
(6-methyl-pyridin-2-yl)-benzenesulfonamide (117 mg,
0.358 mmol), 2-pyridyltributyltin (197 mg, 0.536 mol)
and Pd (PPh3 2CI2 (13 mg, 0.018 mmol) in DMF (2 mL)
was heated in a microwave oven for 1 h. DMF was
removed under vacuum. The residue was purified by
reverse phase preparative HPLC to yield the title
compound as white solid (42 mg, 0.129 mmol;
36%).Method Q Example 262:
4'-(6-Methyl-pyridin-2-ylsulfamoyl)-biph
bnyl-4-carboxylic acid amide S Hf \ N ,CH3 H2N 0 To a
solution of 4'-cyano-biphenyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)-amide (144 mg, 0.286 mmol) in
30% H2O2 (1 mL) and EtOH (1 mL) was added 4N NaOH (0.2
mL). The mixture become clear. After 12 h, the mixture
was partitioned between EtOAc and H2O. The organic
layer was washed with brine, dried over sodium
sulphate and concentrated. The residue was
chromatographed over silica gel (60% EtOAc/hexane) to
give the title compound as a white solid. Method R
Example 263: 4'-(2-Amino-ethoxy)-biphenyl-4-sulfonic
acid (6-methyl-pyridin-2-yl)- amide SN'XTX 



H CH3 To a yellow solution of
4-hydroxy-biphenyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)- amide (129 mg, 0.378 mmol),
N-hydroxyethylphthaliamide (80 mg, 0.416 mmol),
triphenylphosphine (119 mg, 0.454 mmol) in THF (3 mL)
was added DEAD (72 mL, 0.454 mmol). After stirring
overnight, the mixture was concentrated. The residue
was chromatographed on silica gel (40-70%
EtOAc/hexane) to give the ether intermediate (152 mg,
79%). To a solution of the above ether intermediate
(152 mg, 0.3 mmol) in MeOH (3 mL) was added hydrazine
(74 mL, 1.5 mmol). The mixture was stirred at RT. for
2 h and concentrated to give a residue, which was
purified by preparative HPLC to give the final product
as a white solid (60 mg, 52%). Method S Example 264:
N-(6-Methyl-pyridin-2-yl)-4-oxazol-5-yl-benzenesulfona
mide . "HN' N X H3Preparation of
4-Formyl-/V-(6-methyl-pyridin-2-yl)-benzenesulfonamide
S . 1 , - N N H CH3 Made by following the procedure
descnbed for the preparation of 4'-cyano-biphenyl-4-
sulfonic acid (6-methyl-pypdin-2-yl)-amide but
substituting 4-formylbenzensulfonyl chloride
N-(6-Methyl-pyridin-2-yl)-4-oxazol-5-yl-benzenesulfona
mide A solution of sulfonamide from step 1 (449 mg, 1
63 mmol), TsCH2NC (349 mg, 1 79 mmol) and K2CO3 (450
mg, 3 25 mmol) in MeOH (5 mL) was refluxed for 12 h
The mixture was cooled to R T and partitioned between
EtOAc and water The organic layer was dried over
sodium sulfate and concentrated to give a residue,
which was purified by flash column chromatography (60%
EtOAc / hexanes) to give the title compound as a white
solid (301 mg, 58% yield) 1H NMR (400 MHz, CDCI3), d 8
21 (s, 1 H), 7 90 (d, J=8 3 Hz, 1 H), 7 62 (d, J=8 3
Hz, 1 H), 7 56 (s, 1 H), 7 54 (m, 1 H), 7 04 (m, 1 H),
6 56 (m, 1 H), 2 30 (s, 3 H) Anal Calcd for
C15H13N3O3S C, 57 13, H, 4 16, N, 13 33, Found C, 57
31, H, 4 22, N, 12 92 Method T Example 265:
4"-Cyano-biphenyl-4-sulfonic acid
(2-dimethylamino-ethyl)-(6-methylpyridin- 2-yl)-amide
NjCNXCH3 S H3C CH3 2-(Dimethylam ino)ethyl chloride
hydrochloride (70 mg, 0 49 mmol, 1 8 equiv) was added
to a solution of 4'-cyano-b iphenyl-4-sulfon ic acid
(6-methyl-pyr idin-2-yl)-am ide (93 1 mg, 0 266 mmol,
1 equiv), potassium carbonate (184 mg, 1 33 mmol, 5 00
equiv) in dimethylformamide (2 5 mL) at 24 0C The
heterogenous solution was heated to 50 C for 22 h Upon
cooling to 24 0C, the reaction mixture was
concentrated in vacuo (<1 mm Hg) The resulting residue
was diluted with saturated aqueous sodium chloride (5
mL), saturated aqueous sodium bicarbonate (5 mL), and
ethyl acetate (5 mL) The organic phase was separated,
and the resulting aqueous solution was extracted with
ethyl acetate (2 5 mL) The collected organic was dried
over anhydrous sodium sulfate, filtered, and
concentrated Purification by high performance flash
chromatography (0- >5% methanol / dichloromethane + 0
1% ammonium hydroxide) yielded alkylation product,
which was converted to the 



hydrochloride salt by treatment with a methanolic
hydrogen chloride solution (96 6 mg, 76%)Method U
Example 266: 4'-Cyano-biphenyl-4-sulfonic acid
(2-hydroxy-ethyl)-(6-methyl-pyridin-2- yl)-amide NC' -
H Preparation of 4'-Cyano-biphenyl-4-sulfonic acid
[2-(tert-butyl-dimethyl-silanyloxy)-
ethyl]-(6-methyl-pyridin-2-yl)-amide owo N' CH3 NC'
0TBS (2-Bromoethoxy)-tert-butyldimethylsilane (91 mL,
0.42 mmol, 1.5 equiv) was added to a solution of
4'-cyano-biphenyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)-amide (99.1 mg, 0.284 mmol, 1
equiv) and potassium carbonate (202 mg, 1.46 mmol, 5.2
equiv) in dimethylformamide (2.5 mL) at 24 0C. The
reaction mixture was maintained at 24 0C for 4.7 h
before warming to 70 0C for 15.7 h. The reaction
mixture was cooled to 24 0C and concentrated in vacuo
(<1 mm Hg). The resulting residue was diluted with
ethyl acetate (5 mL), saturated aqueous sodium
chloride (3 mL), and saturated aqueous sodium
bicarbonate (3 mL). The organic layer was separated,
and the resulting aqueous layer was extracted with
ethyl acetate (2 5 mL). The collected organic extracts
were dried over anhydrous sodium sulfate, filtered,
and concentrated. Purification by high performance
flash chromatography (12- >50% ethyl acetate in
hexanes) provided product (85.3 mg, 59%). 1H NMR (400
MHz, CDCI3), d: 7.57- 7.83 (m, 9 H)1 7.40 (d, J = 8.1
Hz, 1 H), 6.99 (d, J = 7.6 Hz, 1 H), 4.00 (t, J = 6.2
Hz, 2 H), 3.78 (t, J = 6.2 Hz, 2 H), 2.41 (s, 3 H),
0.78 (s, 9 H), - 0.03 (s, 6 H).
4'-Cyano-biphenyl-4-sulfonic acid
(2-hydroxy-ethyl)-(6-methyl-pyridin-2-yl)-amide
Tetrabutylammonium flouride (371 mL, 0.371 mmol, 2.0
equiv, 1.0 M in tetrahydrofuran) was added dropwise to
an ice-cooled solution of 4'-Cyano-biphenyl-4-
sulfonic acid
[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-(6-methyl-p
yridin-2-yl)-amide (85.3 mg, 0.186 mmol, 1 equiv) in
tetrahydrofuran (3 mL). After 50 min, saturated
aqueous sodium chloride was added to the reaction
mixture, and the resulting solution was extracted with
ethyl acetate (3 5 mL). The collected organic extracts
were dried over sodium sulfate, filtered, and
concentrated. Purification by high performance flash
chromatography (13% ethyl acetate in hexanes - ethyl
acetate) provided product which was converted to the
hydrochloride salt by treatment with a methanolic
hydrogen chloride solution (58 mg, 76%).Method V
Example 267: 6-(4-Cyano-phenyl)-pyridine-3-sulfonic
acid (6-methyl-pyridin-2-yl)- amide NC Preparation of
6-Chloro-pyridine-3-sulfonic acid
(6-methyl-pyridin-2-yl)-amide v A CI N Made by
following the procedure described for the preparation
of 4'-cyano-biphenyl-4- sulfonic acid
(6-methyl-pyridin-2-yl)-amide but substituting
6-chloro : 3-pyridylsulfonyl chloride (Naegeli, C ;
Kundig, W.; Brandenburger, H. HeIv. Chem. Acta. 1939,
21, 1746) and making 



non-critical variations. APCI 284 [M+H]+ 100%.
6-(4-Cyano-phenyl)-pyridi pe-3-sulfonic acid
(6-methyl-pyridin-2-yl)-amide A solution of
d-chloro-pyridine-S-sulfonic acid
(6-methyl-pyridin-2-yl)-amide (188 mg, 0.573 mmol),
4-cyanoboronic acid (88 mg, 0.602 mmol), Pd(PPh3)4 (33
mg, 0.03 mmol), aqueous Na2CO3 (0.72 mL, 1.43 mmol) in
DMF (3 mL) was heated in microwave for 30 mip. The
black mixture was partitioned between EtOAc and water.
The organic layer was then washed with brine, dried
over Na2SO4 and concentrated to give an oil, which was
chromatographed on silica gel to give title compound
(86.3 mg, 43%) as a yellow solid. Method W Example
269:
N-(6-methylpyridin-2-yl)-6-piperidin-1-ylpyridine-3-su
lfonamide lf N N CH3 A mixture of
-chloro-pyridine-S-sulfonic acid (6-methyl-pyridi
p-2-yl)-amide (233 mg, 0.823 mmol) and piperidine
(4.17 mmol) in dioxane (5 mL) was heated at 100 0C in
a Personal Chemistry Microwave oven for 30 min. The
mixture was cooled and partitioned between EtOAc and
water. The organic layer was dried over sodium
sulfate, filtered, and concentrated. Purification by
flash column chromatography (50 to 70% EtOAc /
Hexanes) furnished the title compound as a brown solid
(177 mg, 65%).Method X Example 270:
4'-Cyano-3'-methoxy-biphenyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)- amide Js', . N CH3 H3CO.. NC
Preparation of
N-(6-Methyl-pyridin-2-yl)-4-{4,4,S,5-tetramethyl-[1,3,
2]dioxaborolan-2-yl)- benzenesulfonamide ovo m i ' -
(T T N N 1 J H CH3 H3C H3C H3C r CH3 A mixture of
4-bromo-L/-(6-methyl-pyridin-2-yl)-benzenesulfonamide
(13.7 g, 41.9 mmol), bis(pinacolato)diboron (10.7 g,
41.9 mmol), KOAc (14 g, 143mmol) and Pd(dppf)Cl2 (1.7
g, 2.1 mmol) in DMSO (100 mL) was heated at 100 0C for
12 h. The mixture was cooled to room temperature,
partitioned between EtOAc and water and filtered
through Celite(r). The organic layer was dried and
concentrated. Purification by flash column
chromatography (50% EtOAc / hexanes)furnished the
boronate as a solid (15.5 g, 98%).
4'-Cyano-3'-methoxy-biphenyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)-amide Made by following the
procedure described for the preparation of
4'chlorobiphenyl-4- sulfonic acid
(6-methyl-pyridin-2-yl)-amide but substituting
N-(6-methyl-pyridin-2-yl)-4-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzene
sulfonamide and 4-bromo-2- 



methoxybepzonitrile and making non-critical
variations. Method Y Example 276:
4'-Cyano-3-methoxy-biphenyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)- amide H3CO Q NH N H3 NC'
Preparation of
4-Bromo-2-methoxy-W-(6-methyl-pyridin-2-yl)-benzenesul
fonamide To a solution of 1-bromo-3-methoxybenzene(3.1
g, 16.6 mmol) in CH2CI2 at 0 0C was added CISO3H (3.3
mL, 48 mmol). The mixture was warmed to R T. and
stirred for 2 h. The mixture was poured into ice and
water and extracted with CH2CI2 (3X30 mL). The
organiclayer was dried over Na2SO4, filtered, and
concentrated to give a mixture of sulfonyl chlorides
as an oil, which was used for the next reaction
without purification. The above sulfonyl chloride was
dissolved in pyridine (50 mL) and 2-methyl-6-
aminopyridine (1.7 g, 16mmol) was added. The mixture
was stirred overnight at RT. The mixture was
partitioned between EtOAc and water. The organic layer
was dried and concentrated to the mixture of
sulfonamides (3 to 1 by LCMS). The residue was
purified by flash column chromatography to give the
desired isomer as a white solid (0.87 g, 15% for two
steps). 4'-Cyano-3-methoxy-biphenyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)-amide Made by following the
procedure described for the preparation of
4'-chlorobiphenyl-4- sulfonic acid
(6-methyl-pyridin-2-yl)-amide but substituting
4-bromo-2-methoxy- L/-(6-methylpyridin-
2-yl)-benzenesulfonamide and 4-cyanophenylboronic acid
and making non-critical variations. Method Z Example
277: 4'-Cyano-3-methyl-biphenyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)- amide - Hf ' Ni ' CH3 NC To a
mixture of
4-bromo-2-methyl-N-(6-methyl-pyridin-2-yl)-benzenesulf
onamide (200mg, O.dmmol) 4-cyanophenyl boronic acid
(102mg, 0.7mmol) and cesium carbonate (585mg, 1.8mmol)
in 1,4-dioxane (6mL) was added [2-[(D-
kN)METHYL]PHENYLKC](
TRICYCLOHEXYLPHOSPHINE)(TRIFLUOROACETATO-KO-(SP^-S)-PA
LLADIUM, (Bedford, R. B.; Cazin, C. S. J.; Coles, S.
J.; Gelbrich, T.; Horton, P. N.; Hursthouse, M. B.;
Light, M. E. Organometallics 2003, 22, 987), (2mg,
0.5mol%). Mixture heated at reflux for 4 hours. After
such time reaction mixture was allowed to cool to
ambient temperature, filtered through a pad of
Celite(r) and concentrated in vacuo. Residue was
purified by flash column chromatography (SiO2 2g,
dichloromenthane, methanol 0% & 1%) to return desired
product as a white solid (19mg, O.O mmol, 9% yield).
Method AA Example 282:
4'-Cyano-3'-methyl-biphenyl-4-sulfonic acid
(6-amino-pyridin-2-yl)- amide 



A T N NH2Preparation of
2-Methyl-4-(4,4,5,5-tetramethyl-[1
,3,2]dioxaborolan-2-yl)-benzonitnle H3C NC Made
following the procedure described for the preparation
of N-(6-methyl-pyr idin-2-
yl)-4-(4,4,5,5-tetramethyl-[1
,3,2]dioxaborolan-2-yl)-benzenesulfonam ide but
substituting 4- bromo-2-methyl-benzon itple and making
non-cptical variations 1H NMR (400 MHz, CDCI3), d ppm
7 63 (s, 1 H) 7 56 (d, J=7 6 Hz, 1 H) 7 45 (d, J=7 6
Hz, 1 H) 2 42 (s, 3 H) 1 24 (s, 12 H)
4"-Cyano-3'-methyl-biphenyl-4-sulfonic acid
(6-amino-pyridin-2-yl)-amide Made by following the
procedure described for the preparation of 4'chlorob
iphenyl-4- sulfonic acid (6-methyl-pypdin-2-yl)-amide
but substituting 2-methyl-4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzon itrile and
N-(6-amino-pypdin-2-yl)-4-bromobenzenesulfonamide and
making non-critical vanations Method AB Example 283:
4'-Cyano-3-fluoro-biphenyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)-amide NC Preparation of
4-Bromo-2-fluoro-N-(6-methyl-pyridin-2-yl)-b
bnzenesulfonamide Made following the procedure
described for the preparation of 4'-cyano-b iphenyl-4-
sulfonic acid (6-methyl-pyr idin-2-yl)-amide but
substituting 4-bromo-2-fluorobenze pesulfonyl chloride
and making non-critical variations The crude material
was earned to the next step
4'-Cyano-3-fluoro-biphenyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)-amide Made following the
procedure described for the preparation of 4'chlorob
iphenyl-4- sulfonic acid (6-methyl-pyr
idin-2-yl)-amide but substituting
4-bromo-2-fluoro-N-(6-methylpyr
idin-2-yl)-benzenesulfonam ide and 4-cyanophenylboron
ic acid and making non-critical variations Method AC
Example 284: 4'-Cyano-2-fluoro-biphbnyl-4-sulfonic
acid (6-methyl-pyridin-2-yl)-amideuN uN CHH 3 NC
Preparation of
4-Bromo-3-fluoro-N-(6-methyl-pyridin-2-yl)-benzenesulf
onamide Made by following the procedure described for
the preparation of 4'-cyano-biphenyl-4- sulfonic acid
(6-methyl-pyridin-2-yl)-amide but substituting
4-bromo-3- (trifluoromethyl)benzenesulfonyl chloride
and making non-critical variations. The crude material
was carried to the next step.
4'-Cyano-2-fluoro-biphenyl-4-sulfonicacid
(6-methyl-pyridin-2-yl)-amide Made by following the
procedure described for the preparation of
4'chlorobiphenyl-4- sulfonic acid
(6-methyl-pyridin-2-yl)-amide but substituting
4-bromo-3-fluoro-N-(6-methylpyridin-
2-yl)-benzenesulfonamide and 4-cyanophenylboronic acid
and making non-critical variations. Method AD Example
285:
4"-Cyano-2-trifluoromethyl-biphenyl-4-sulfonicacid
(6-methyl-pyridin-2- yl)-amide F3CYJl V\ 



NH N CH Preparation of
4-Bromo-N-(6-methyl-pyridin-2-yl)-3-trifluoromethylben
zenesulfonamide Made by following the procedure
described for the preparation of 4'-cyano-biphenyl-4-
sulfonic acid (6-methyl-pyridin-2-yl)-amide but
substituting 4-bromo-3-
(trifluoromethyl)bepzenesulfonyl chloride and making
non-critical variations. The crude material was
carried to the next step.
4'-Cyano-2-trifluoromethyl-biphenyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)-amide Made by following the
procedure described for the preparation of
4'chlorobiphenyl-4- sulfonic acid
(6-methyl-pyridin-2-yl)-amide but substituting
4-bromo-N-(6-methyl-pyridin-2-yl)-
3-trifluoromethyl-benzenesulfonamide and
4-cyanophenylboronic acid and making non-critical
variations. Method AE Example 286:
4'-Cyano-3-hydroxy-biphepyl-4-sulfonic acid
(6-methyl-pyridin-2-yl)- amides' ,.A,, . N CH3 To a
solution of 4'-cyano-3-methoxy-b iphenyl-4-sulfon ic
acid (6-methyl-pyridin-2-yl)- amide (28 mg, 0 073
mmol) in CH2CI2 (2 mL) was added BBr3 (0 2 mL, 1 0 M
in CH2CI2) at 0 C The mixture was warmed to 23 0C and
stirred for 1 h The mixture was then quenched with
saturated NaHCO3 and extracted with EtOAc The organic
layer was dried over sodium sulfate and concentrated
to give a residue, which was purified by flash column
chromatography to furnish the title compound as a
white solid (17 mg, 65% yield) Method AF Example 287:
4-Pyridin-2-yl-N-quinolin-2-yl-benzenesulfonamide
Preparation of
4-bromo-A/-quinolin-2-ylbenzenesulfonamide Made by
following the procedure described for the preparation
of 4'-cyano-b iphenyl-4- sulfonic acid
(6-methyl-pypdin-2-yl)-am ide but substituting
6-bromophenylsulfonyl chloride and 2-aminoquinoline
and making non-critical variations 1H NMR (400 MHz,
DMSO-d6), d ppm 7 37 (t, J=7 58 Hz, 1 H) 7 44 - 7 51
(m, 1 H) 7 56 (d, J=8 34 Hz, 1 H) 7 64 - 7 70 (m, 1 H)
7 70 - 7 74 (m, 2 H) 7 81 (d, J=8 59 Hz, 3 H) 8 23 (d,
J=9 60 Hz, 1 H), APCI MS m/z 365 0 (M+2)
4-Pyridin-2-yl-N-quinolin-2-yl-benz bnesulfonamide To
a solution of 4-bromo-L/-quinolin-2-ylbenzenesulfonam
ide (50 mg) in 1,4 dioxane (2 0 ml) was added
2-bromopypdine (22 mg), tetrak
is(tpphenylphosphine)palladium (16 mg),
hexamethylditin (50 mg) After the resulting mixture
was heated in microwave at 13O0C for 30 mins, it was
filtered and concentrated under reduced pressure To
the resulting residue was added 1,4 dioxane (2 0 mL),
2-bromopy pdine (30 mg),
tetrakis(triphenylphosphine)pallad ium (20 mg),
hexamethylditin (50 mg) After the reaction mixture was
heated in microwave at 13O0C for 90 mm, it was
filtered and concentrated under reduced pressure The
residue was purified using reversed phase Kromasil(r)
C18, 0 05% TFA in water and acetonitrile to provide
the titled product (5 4 mg)Method AG Example 290:
6-(4-Cyano-ph bnyl)-pyridine-3-sulfonic acid
quinolin-2-ylamide 



NC Preparation of
6-chloro-W-quinolin-2-ylpyridine-3-sulfonamide Made by
following the procedure describe for the preparation
of 4'-cyano-biphenyl-4- sulfonic acid
(6-methyl-pyridin-2-yl)-amide but substituting
2-aminoquinoline and 2-chloropyridin- 5-sulfonyl
chloride (Naegeli, C ; Kundig, W.; Brandenburger, H.
He Chem. Acta. 1939, 21, 1746) and making non-critical
variations. 6-(4-Cyano-phenyl)-pyridine-3-sulfonic
acid quinolin-2-ylamide To a flask containing
6-chloro-L/-quinolin-2-ylpyridine-3-sulfonamide (148
mg, 0.46 mmol) and 4-cyanophenylboronic acid (136 mg,
0.92 mmol) were added DME (1.5 mL),
N1Ndimethylacetamide (2.0 mL), H2O (0.5 mL), Cs2CO3
(451 mg, 1.39 mmol). The reaction mixture was degassed
by alternating between vacuum and nitrogen. After
[1,1-
bis(diphenylphosphino)-ferrocene]dichloropalladium
(ll)-dicholoromethane complex (16 mg) was added, the
reaction mixture was degassed again. After the
resulting mixture was heated at 8O0C for 19 hours, it
was diluted with EtOAc (30 mL), sat NaHCO3 (5mL).
After the resulting mixture was stirred at R.T. for 5
min, it was filtered and diluted with sat NaHCO3
(5mL). The layers were separated. The aqueous layer
was extracted with EtOAc (2 x 15 mL). The combined
organic extracts were dried with K2CO3, filtered, and
concentrated to give a solid. After triturating the
resulting solid with CH2CI2, the desired product was
obtained (59.7 mg). The mother liquor was purified
using high performance flash chromatography (0- >30%
dichloromethane in acetone) to give an additional
batch of desired product (33.3 mg). Method AH Example
293: 6-(4-Cyano-phenyl)-pyridine-3-sulfonic acid
(6-cyclopropyl-pyridin-2-yl)- amidbNC' Preparation of
6-Chloro-pyridine-3-sulfonic acid
(6-cyclopropyl-pyridin-2-yl)-amid b wo ClX" N H Made
by following the procedure described for the
preparation of 4'-cyano-biphenyl-4- sulfonic acid
(6-methyl-pyridin-2-yl)-amide but substituting
6-cyclopropyl-pyridin-2-ylamine and
6-chloro-3-pyridylsulfonyl chloride (Naegeli, C ;
Kundig, W.; Brandenburger, H. HeIv. Chem. Acta. 1939,
21, 1746) and making non-critical variations. 1H NMR
(400 MHz, CDCI3), d: 8.91 (d, J = 2.5 Hz, 1 H), 8.18
(dd, J = 8.4, 2.5 Hz, 1 H), 7.53 (t, J = 7.5 Hz, 1 H),
7.43 (d, J = 8.3 Hz, 1 H), 6.89 (d, J = 8.6 Hz, 1 H),
6.55 (d, J = 7.3 Hz, 1 H), 6.27 (d, J = 8.1 Hz, 1 H),
1.98-1 .92 (m, 1 H), 1.14-1.09 (m, 2 H) 0.93-0.89 (m,
2 H); LCMS (ESI): 310. 1.
6-(4-Cyano-phenyl)-pyridine-3-sulfonic acid
(6-cyclopropyl-pyridin-2-yl)-amide Made by following
the procedure described for the preparation of
4'chlorobiphenyl-4- sulfonic acid
(6-methyl-pyridin-2-yl)-amide but substituting
6-chloro-pyridine-3-sulfonic acid (6-
cyclopropyl-pyridin-2-yl)-amide and 4-cyanophenyl
boropic acid and making non-critical variations.
Method Al 



Example 295:
5-Cyano-3-methyl-benzo[b]thiophene-2-sulfonic acid
(6-methyl-pyridin- 2-yl)-amide H3C Q.s'N LNV C , // w
H3 NC- // V s H Preparation of
5-Bromo-3-methyl-benzo[b]thiophene-2-sulfonic acid
(6-methyl-pyridin- 2-yl)-amide 3NXNXCH3 S H Made by
following the procedure described for the preparation
of 4'-cyano-biphenyl-4- sulfonic acid
(6-methyl-pyridin-2-yl)-amide but substituting
5-bromo-3-methylbenzo[ b]thiophene-2-sulfonyl chloride
and making non-critical variations. 1H NMR (400 MHz,
CDCI3), d: 7.88 (d, J = 1.8 Hz, 1 H), 7.62 (d, J = 8.6
Hz 1 1 H), 7.47- 7.58 (m, 2 H), 7.11 (d, J = 9.1 Hz, 1
H), 6.54 (d, J 7.3 Hz, 1 H), 2.68 (s, 3 H), 2.51 (s, 3
H); MS (ESI) for C15H14BrN2O2S2 m/z:
398.0.5-Cyano-3-methyl-benzo[b]thiophene-2-sulfonic
acid (6-methyl-pyridin-2-yl)-amide Copper (I) cyanide
(43 mg, 0.476 mmol, 1.5 equiv) was added to a solution
of 5- bromo-3-methyl-benzo[b]thiophene-2-sulfonic acid
(6-methyl-pyridin-2-yl)-amide (126 mg, 0.31 7 mmol, 1
equiv) in dimethylformamide (2.5 mL) at 24 0C. The
solution was heated to 250 0C by microwave for 10 min.
Deionized water (5 mL), hexanes (2.5 mL), and diethyl
ether (2.5 mL) were added, and the resulting tan solid
was collected by filtration. Purification of the solid
by preparative reverse phase HPLC (Kromasil (r) C 18,
10mm, 250 x 50.8 mm, mobile phase: water /
acetonitrile / 0.05% trifluoroacetic acid) provided
the titled compound (30 mg, 27.5%). Method AJ Example
296: Pyrrolidine-2-carboxylic acid
[6-(3-chloro-2-methylbenze
pesulfonylamino)-pyridin-2-yl]-amide CIY Y N N N \ U H
H HN-V A mixture of
(6-amino-pyridin-2-yl)-3-chloro-2-methyl-benzenesulfon
amide (140 mg, 0.47 mmol), pyrrolidine-
1,2-dicarboxylic acid 1-te/t-butyl ester (106 mg, 0.50
mmol), HATU (21 5 mg, 0.57 mmol) and Et3N (0.2 mL) in
DMF (3 mL) was stirred at 23 0C for 12 h. The mixture
was partitioned between EtOAc and water. The organic
layer was dried and concentrated to give the crude
amide as an oil, which was used directly in the next
reaction. The amide was dissolved in CH2CI2 (2 mL),
and HCI (4 ml; 4 N in dioxane) was added. The mixture
was stirred at 23 0C for 12 h. The mixture was
concentrated and the residue was purified by
reverse-phase HPLC to give the title compound as a
white solid (99 mg, 53%). Method AK Example 297:
3-Pyridin-4-yl-pyrrolidine-1 -sulfonic acid
(6-methyl-pyridin-2-yl)-amide v AN H3 Preparation of
W-(6-methylpyridin-2-yl)-2-oxo-1,3-oxazolidine-3-sulfo
namide N S N- N CH3 



Chlorosulfonyl isocyanate (0.27 mL, 4 .1 mmol) was
dissolved in 40 mL of CH2CI2 and cooled to 0 C.
Chloroethanol (0.27 mL, 4.1 mmol) was added slowly and
the reaction mixture was stirred at 0 0C for 1.5 h. A
solution of 6-methyl-2-aminopyridine (444 mg, 4
.1mmol) and Et3N (1.3 ml, 12.4 mmol) in 50 mL of
CH2CI2 was slowly added so that the reaction
temperature did not exceed 5 C. The reaction solution
was slowly warmed to room temperature and stirred
overnight. After acidic workup, the crude product was
purified by triturating with CH2CI2 and hexape. 1H NMR
(400 MHz, CDCI3) d: 12.34 (s, 1 H) 7.62 (dd, J=8.8,
7.3 Hz, 1 H) 6.77 (d, J=8.8 Hz, 1 H) 6.57 (d, J=7.1
Hz, 1 H) 4.39 (t, J=8.0 Hz , 2 H) 4.15 (t, J=7.8 Hz, 2
H) 2.50 (s, 3 H).
3-Pyridin-4-yl-pyrrolidine-1-sulfonic acid
(6-methyl-pyridin-2-yl)-amide A solution of
L/-(6-methylpyridin-2-yl)-2-oxo-1
,3-oxazolidine-3-sulfonamide (0.23 g, 0.894 mmol),
4-pyrrolidin-3-ylpyridine (0.40 g, 2.23 mmol), and
diisopropylethylamine (1 mL) in acetonitrile (3 mL)
was heated to 130 0C using microwave heating for 0.5
hour. The reaction mixture was cooled to 25 0C, and
diluted with ethyl acetate (50 mL). The resulting
mixture was washed with saturated aqueous ammonium
chloride (2 x 30 mL) and saturated aqueous sodium
bicarbonate (2 x 30 mL). The organic layer was
concentrated to give a clear oil. The residue was
purified using radial chromatography (2 mm silica
plate; 1:1:0.1 dichloromethane / ethyl acetate /
methanol). The product was triturated with additional
diethyl ether and dried in vacuo to afford the title
compound (0.19 g, 65.4%). Sulfamide formation may also
occur without microwave by heating the reaction
overnight to 82 0C in acetonitrile or 110 0C in
dimethylformamide. Method AL Example 317:
4-(4-Cyano-phenyl)-piperidine-1-sulfonic acid
(6-amino-pyridin-2-yl)- amide % A N S N NH2 NC
Preparation of tert-Butyl
(6-{[(2-oxo-1,3-oxazolidip-3-yl)sulfonyl]amino}pyridin
-2- yl)carbamate O %,? f O CH Made by following the
procedure described for the preparation of
L/-(6-methylpyridin- 2-yl)-2-oxo-1
,3-oxazolidine-3-sulfonamide but substituting
tert-butyl (6-aminopyridin-2- yl)carbamate (Berl, et
al Chem Eur J 2001, 7, 2798) and making non-critical
variations. 1H NMR (400 MHz CD2CI2), d: 1.50 (s, 9 H)
4.05 - 4.11 (m, 2 H) 4.24 - 4.30 (m, 2 H) 6.64 (d,
J=7.83 Hz, 1 H) 7.32 (d, J=8.08 Hz, 1 H) 7.50 (t,
J=8.08 Hz, 1 H).
4-(4-Cyano-phenyl)-piperidinb-1-sulfonic acid
(6-amino-pyridin-2-yl)-amide A solution of tert-butyl
(6-{[(2-oxo-1
,3-oxazolidin-3-yl)sulfonyl]amino}pyridin-2-
yl)carbamate (150 mg, 0.420 mmol),
diisopropylethylamine (219 mL, 1.26 mmol), and
4-(4-cyanophenyl)piperidi pe (82 mg, 0.44 mmol) was
subjected to microwaves at 11O0C for 30 min. The
reaction mixture was concentrated and the crude
product was purified by flash chromatography eluting
with hexanes/ ethyl acetate (0-25%). To a cooled
(0-5cC) solution of the afforded material in CH2CI2 (1
mL) was added TFA (1 mL). After 2 hours, the reaction
mixture was concentrated and the residue was
partitioned between EtOAc (50 mL) and 



saturated NaHCO3 (10 mL). The organic layer was
separated and washed with brine (10 mL), dried
(MgSO4), filtered, and concentrated in vacuo. The
crude product was purified by flash chromatography
eluting with CH2CI2/Me0H (0-5%) to afford the title
compound (30 mg, 20%).The structure, name, physical
and biological data, and Methods are further described
in tabular form below in Table 1. Table 1 Eg Ki %
Structure Mth 'H NMR MS app inh ( vz) ( M) @ 0 1 uM 1
42 72 3 A (400 MHz, CDCI3) d 8 02 (dd, J H = 369 0677
3C OWO O 7 96, 1 14 Hz, 1 H), 7 52 (dd, J = 8 46, 7 45
Hz, 2 H), 7 22 (t, J = l-l 7 96 Hz, 1 H), 7 01 (d, J =
8 34 Hz, 1 H), 6 80 (d, J = 7 33 Hz, 1 H), Ethyl
[6-(3-Chloro-2-methyl- 4 17 (q, J = 7 07 Hz, 2 H), 3
68 (S, benzenesulfonylamino)-pyndin-2-yl]-acetate 2H),
2 73 (S, 3 H), 1 25 (t, J = 7 07 Hz, 3 H) 2 16 85 4 A
(400 MHz, CDCI3) d 8 02 (d, J = 422 1 8 6 Hz, 2 H), 7
74 (m, 2 H), 7 66 (d, J = 7 8 Hz, 4 H), 7 58 (m, 1 H),
7 20 (d, J = 8 3 Hz, 1 H), 6 88 (d J = 7 3 Hz, 1 H), 4
14 (q, J = 7 1 Hz, Il I 2 H), 3 67 (S, 2 H), 1 21 (t =
7 1 Hz, 3 H) [6-(4'-Cyanc-biphepyl-4-sulfonylamino)-
pypdin-2-yQ-acetic acid ethyl ester 3 NA 196 O A (400
MHz, CDCI3) d 14 18 (s, 1 H) NA . S 8 14 (d, J=1 8 Hz,
1 H) 8 08 (m, 1 H3C QO (P OCH H) 7 56 (dd, J=S3, 2 3
Hz, 1 H) Cl 7 48 - 7 53 (m, 1 H) 7 20 - 7 30 (m, rH N
2 H) 3 64 (S,3 H) 2 81 (t, J=7 3 Hz, 2 H) 2 66 (S,3 H)
2 55 (t, J=7 3 Hz, 3-(6-(3-Chloro-2-methyl- 2 H)
benzenesulfonylamino)-pypdin-3-yl]-propiopic acid
methyl ester 4 NA 23 9 H A 3C o O ( % (500 MHz, CDCI3)
d 8 04 (d, = 341 0359 8 1 Hz, 1 H), 7 60- 7 75 (m, 2
H), 7 55 (d, J = 7 8 Hz, 1 H), 7 30 (d, J CI3/4V N
Y0CH O = 8 4 Hz, 1 H), 7 20- 7 27 (m, 1 H), 3 97 (S,3
H), 2 74 (s, 3 H)
6-(3-Chloro-2-methyl-benzepesulfonylamipo)-
pypdine-2-carboxylic acid methyl ester 5 NA 0 3 A (400
MHz, CDCI3) d 9 03 (br s, 1 389 0789 V J X H), 8 06
(d, J = 8 1 Hz, 2 H), 7 72 (d, J = 8 3 Hz, 2 H), 7 58
(m, 1 H), 



I J H 7 12 (d, J = 8 3 Hz, 1 H), 6 83 (d, J F3C = 7 3
Hz, 1 H), 4 16 (q, J = 7 2 Hz,
[6-(4-Trtfluoramethyl-benzenesulfonylamino)- 2 H), 3
66 (S, 2 H), 1 23 (t, J = 7 1 pypdin-2-yh-acetic acid
ethyl ester Hz, 3 H) 6 2 8 100 H3-.C\ O O Jfl 1l xO A
(H4)0,07 M65H-z7, 7C5D(CmI3,)2dH)9, 73158(b(rdSd,, J1
425 0 = 8 5, 7 5 Hz, 1 H), 7 40 (dd, J = 8 7, 1 9 Hz,
1 H), 7 24 (m, 1 H), c,i _ -/ V -s H 6 81 (d, = 7 3
Hz, 1 H), 4 14 (q, J
[6-(5-Chloro-3-methyl-benzo[b]thiophepe-2- = 7 1 Hz, 2
H), 3 68 (S, 2 H), 2 63
sultonylamino>-pypdin-2-yl]-acetic acid ethyl (S,3 H),
1 22 (t, J = 7 1 Hz, 3 H) ester 7 NA 7 7 OO f A NA 393
9 Y H o NC s 6-(4'-Cyano-biphenyl-4-sulfopylamino)-
pypdine-2-carboxylic acid methyl ester b NA 5 52 B
(400 MHz, CDCI3) 6 8 01 (dd, J = 410 0936 8 08, 1 01
Hz, 1 H), 7 53 (t, J = a 8 08 Hz, 2 H), 7 23 (m, 1 H),
7 03 (d, J = 8 34 Hz, 1 H), 6 84 (d, J = 7 33 Hz, 1
H), 3 77 (s, 2 H), 3 63
3-Chlorc-2-methyl-W-[6-(2-morpholin-4-yl-2- (m, 4 H),
3 56 (m, 2 H)
oxo-ethyl)-pypdin-2-yll-bepzenesulfonamideKi %
Structure Mth 1H NMR MS app iph (nvz) (M) @ 0 1 uM 169
54 8 H3C O O f O B (400 MHr, CDCI3) d 9 57 (br s 1 408
1169 Il H), 8 02 (m, 1 H), 7 37- 7 59 (m, 2 H), 7 21
(t, J = 8 1 Hz, 1 H), 7 02 U H O (d, J = 8 6 Hz, 1 H),
6 75 (d, J = 7 3 Hz, 1 H), 3 76 (s, 2 H), 3 54 (m
3-Chloro-2-methyl-N-[6-(2-oxo-2-p ipepdin-1- 2 H), 3
39 (m, 2 H), 2 73 (S, 3 H) yl-ethyl)-py
pdin-2-yl]-benzenesulfonam ide 1 33- 1 67 (m, 6 H) NA
38 7 H3C OWO f O B (400 MHz, CDCI3) 5 8 01 (dd, = 426
0715 8 0, 1 1 Hz, 1 H), 7 42- 7 59 (m 2 H), 7 22 (t, J
= 8 0 Hz, 1 H) 7 06 (d, J = 8 6 Hz, 1 H), 6 79 (d, J =
7 3 Hz, 1 H), 3 77- 3 90 (m, 4 H)
3-Chloro-2-methyWV-[6-(2-oxo-2- 3 72 (m, 2 H), 2 70
(s, 3 H), 2 57 thiomorphol in-4-yl-ethyl)-py
pdin-2-yl]- (m, 2 H), 2 46 (m, 2 H) benzenesulfonamide



NA 8 05 H3C q B w0 r jl O (400 MHz, CDCI3) d 8 02 (dd
J = 423 1251 8 1, 1 0 Hz, 1 H), 7 41- 7 60 (m 2 H), 7
19- 7 24 (m, 1 H), 7 01 (d J = O 8 3 Hz 1 H), 6 80 (d,
J = 7 3 Hz 1 H), 3 76 (S, 2 H), 3 65 (br s, 2 H)
3-Chloro-2-methyl- LH6-[2-(4-methyl- 3 53 (br s, 2 H),
2 73 (s, 3 H), 2 18 piperaz in-1-yl)-2-oxo-ethyl]-py
pdip-2-yl}- - 2 49 (m, 7 H) benze pesulfonamide NA 2 1
5 H3C OWO f O B (400 MHz, CDCI3) d 8 00 (m 1 499 1554
H), 7 49 (t, J = 8 0 Hz, 2 H) 7 22- 7 34 (m, 5 H), 7
19 (t, J = 7 8 Hz, 1 H), 7 04 (d, J = 8 3 Hz, 1 H) 6
74 (d, J = 7 1 Hz, 1 H), 3 80 (s 2 H), 3 60 (m, 2 H),
3 48 (S, 2 H), 3 44 (m, 2 H), 2 70 (S, 3 H), 2 39 (m,
2 H), 2 32 (m, 2 H) N-{6-[2-(4-Benzyl-p iperaz
in-1-yl)-2-oxo-ethyl]-
pypdin-2-yl)-3-chloro-2-methylbe pzenesulfo pamide NA
9 1 CF3 B NA 498 0870 O H3C qwp r |] 0 |l 1 H H
2-[6-{3-Chloro-2-metr^ benze pesulfonylam ipo)-py
pdin-2-yl]- L/-(4- tpfluoromethyl-be pzyl)-acetam ide
NA 25 9 C H3 B (400 MHz, CDCI3) d 8 03 (dd J = 422
1295 8 0, 1 1 Hz, 1 H), 7 50 (dd, J = 8 0 H3? P l 9 1
1 Hz, 1 H), 7 15 - 7 23 (m, 1 H) 6 84 (S, 1 H), 6 52
(S, 1 H), 3 70 (s, 2 H), 3 55 (m, 2 H), 3 41 (m, 2 H),
0 2 75 (S, 3 H), 2 23 (s, 3 H), 1 62 (m, 2 H), 1 44 -
1 58 (m, 4 H)
3-Chloro-2-methyl-N-[4-rnethyl-6-(2-oxo-2-
pipepdin-1-yl-ethyl)-pyndip-2-yl]-
benzenesulfonamideKi % Structure Mth 'H NMR MS app inh
(TOZ) (M) @ 0 1 UM NA 23 6 C 3 B (400 MHz, CDCI3) d 10
29 (br s, 1 410 1291 H), 8 04 (m, 1 H), 7 48 (dd, J =
8 1, H3C O O j| 0 1 OHz, 1 H), 7 19 (t, J = 8 0 Hz, 1
H), 6 84 (s, 1 H), 6 46 (s, 1 H), cg g ' - "" N CH 3
66 (s, 2 H), 3 28 - 3 44 (m, 4 H), 2 75 (S, 3 H), 2 22
(s. 3 H), 1 U H 17 (t, 



C H3 J = 7 2 Hz, 3 H), 1 12 (t, J = 7 2
2-[6-<3-Chloro- 2-methyl- Hz, 3 H) benzenesulfonylam
ino)-4 methyl-py pdin-2-yl]- ,L iethyl-ac etamide NA
10 9 HC %> f 9 B (1 1 rotamer ratio, 400 MHz, 394 2
CDCI3) d 7 96 - 8 06 (m, 1 H), 7 42 - 7 57 (m, 2 H), 7
16 - 7 23 (m, 1 KJ H CH2 (Hm),,619H6),- 57 6130
-(m5,719 H(m),,616H9)-, 65 7083 - 5 25 (m, 2 H), 3 90
- 4 02 (m, 2 N-Allyl-2-[6-(3-chloro-2-methy H), 3 81
(S, 2 H), 3 74 (S 2 H), bepzenesulfonylam ino)-py
pdin-2-yl]-N-methyl- 2 96 (S, 3 H), 2 93 (s, 3 H), 2
73 (S, 3 H), 2 72 (s, 3 H) acetamide NA 11 4 B (400
MHz, CDCI3) d 8 02 (m, 1 H), 394 0988 c, LV jCl I 7
42- 7 56 (m, 2 H), 7 19 (t, J = 8 0 Hz, 1 H), 7 04 (d,
J = 8 6 Hz, 1 H), 6 69 (d, J = 7 3 Hz, 1 H), 3 72 (S,2
H), 3 46 (t, J = 6 7 Hz, 4 H), 2 73
3-Chloro-2-methyl-N-{6-(2-oxo-2-pyrrol id in-1- (s, 3
H), 1 78- 2 02 (m, 4 H) vl-ethyl)-py pdip-2-y
-benzenesulfonam ide NA 34 6 O B (400 MHz, CDCI3) d 13
56 (S1 1 H) NA 8 01 - 8 13 (m, 2 H) 7 62 (dd, H3C OO j
g CH, J=9 1, 2 3 Hz, 1 H) 7 48 - 7 54 (m CI V SN N CH
1 H) 7 15 - 7 30 (m, 2 H) 3 32 (q, H J=7 1 Hz, 2 H) 3
21 (q, J=7 1 Hz, 2 H) 2 85 (t, J=7 2 Hz, 2 H) 2 68 (s,
3 H) 2 52 (t, J=7 2 Hz, 2 H) 1 02 - 1 15 (m, 6 H)
3-[6-(3-Chloro-2-methylbenze pesulfonylam ino)-py
pdin-3-yl]-N,Ndiethyl- propionamide 4 8 96 9 C (400
MHz, CDCI3) d 10 72 (br s, 1 452 1 H), 7 61- 7 71 (m,
2 H), 7 55 (dd, J = 8 7, 7 5 Hz, 1 H), 7 36 (dd, J = 8
6, 2 0 Hz, 1 H), 7 27 (d, J = 8 8
2-[6-(5-Chloro-3-methyl-be pzo[b]th iophene-2- Hz, 1
H), 6 72 (d, J = 7 1 Hz, 1 H),
sulfonylamino)-pyndin-2-yl]-N,N-diethyl- 3 77 (S, 2
H), 3 28- 3 40 (m, 4 H), acetamide 2 62 (S, 3 H), 1
04- 1 16 (m, 6 H) 220 NA H3C o O C (400 MHz, CDCI3) d
9 80 (br s, 1 396 1146 H), 8 04 (m, 1 H), 7 41- 7 58
(m, 2 N CH H), 7 20 (t, J = 7 8 Hz, 1 H), 7 01 U H (d,
J = 8 6 Hz, 1 H), 6 72 (d, J = C H 7 3 Hz, 1 H), 3 69
(s, 2 H) 3 , 3 31- 3 41 (m, 4H), 2 75 (s, 3 H), 



N,W-diethyl 2-[6-( 5-Chloro-2- methylbenzenesulfony 1
07- 1 17 (m, 6 H) amino)py pdin-2- y acetam de 480 NA
C (400 MHz, CDCI3), d 10 28 (br s, 1 416 3 H), 8 09 (d
J = 8 3 Hz, 2 H), 7 70 r g 'S--N' N-L N- CH (d, J = 8
1 Hz, 2 H), 7 54 (dd, J 3 = 8 5, 7 5 Hz, 1 H), 7 10
(d, J = 8 6 F C CH3 Hz, 1 H), 6 70 (d, J = 7 3 Hz, 1
H), 3 70 (s, 2 H), 3 39 (q, J = 7 1 Hz, 2 H), 3 33 (q,
J = 7 2 Hz, 2 H), N,N-diethyl 2-[6-(4- 1 04- 1 19 (m,
6 H) trifluoromethylbenzenesulfonylamino)pyndin-
2-yl]acetamide 170 44 7 C (400 MHz, CDCI3), d 8 60 (br
s, 1 398 2 1  H), 8 52 (S, 1 H), 7 76- 8 00 (m, 4 ' N'
CH3 H), 7 43- 7 69 (m, 3 H), 7 19 (d, J = U U H 8 3
Hz, 1 H), 6 84 (d, J = 7 6 Hz, 1 CH3 H), 3 66 (S, 2
H), 3 32 (q, J = 7 1 Hz, 2 H), 3 23 (q, J = 7 2 Hz, 2
H), ",N-D iethyl-2-(6-(na phthalene-2- 1 05 (t, J = 7
1 Hz, 3 H), 1 00 (t, J sulfonylam ino)-py
pdin-2-yl]-acetamide = 7 2 Hz, 3 H)Kl % Structure Mth
1H NMR MS app inh ( vz) (M) @ 0 1 uM NA 4 9 C (400
MHz, CDCI3) d 7 78 (d, = 362 1538 7 8 Hz, 2 H), 7 53
(t, J = 7 8 Hz, 1 H), 7 24 (m, 2 H), 7 15 (d, J = 8 3
Hz, 1 H), 6 90 (d, J = 7 3 JLJ Hz, 1 H), H3C CH3 3 70
(s, 2 H), 3 21- 3 44 (m, 4 H), N,N-D
iethyl-2-[6-(tolue pe-4-sulfonylam ino)- 2 37 (S,3 H),
1 00- 1 14 (m, 6 H) pynd in-2-y -acetam ide NA 3 7 O O
(1 1 O C (400 MHz, CDCI3) d 8 88 (br s, 1 366 1272 H),
7 94 (dd, J = 8 7, 4 9 Hz, 2 H), 7 54 (m, 1 H), 7 02-
7 19 (m, 3 H), 6 83 (d, J = 7 3 Hz, 1 H), 3 69 (s, 2 F
CH3 H), 3 37 (q, J = 7 1 Hz, 2 H), 3 31 N,N-D
iethyl-2-[6-(4-fluoro- (q, J = 7 2 Hz, 2 H), 1 10 (m,
6 H) 



benzenesulfo pylam ino)-py pdin-2-yl]- acetamide NA 42
8 C (400 MHz, CDCI3) d 7 87 (d, J 390 1837 8 1 Hz, 2
H), 7 75 (m, 1 H),7 44 (f N N N CH (m, 1 H), 7 33 (d,
J = 8 1 Hz, 2 H), C JLJ H 7 09 (m, 1 H), 3 82 (s, 2
H), J 3 3 25- 3 46 (m, 4 H), 2 94 (m, 1 H), CH3 1 23
(d, J = 7 1 Hz, 6 H), 1 03- 1 18 N,N-D iethyl-2-[6-(4-
isopropyl- (m, 6 H) benzenesulfonylam ino)-py
pdip-2-yl}- acetamide NA 25 2 H D (400 MHz, CDCI3) d 8
05 (m, 1 341 0371 3C OWO O H), 7 64 (m, 1 H), 7 57 (m,
1 H), 7 24 (m, 1 H), 7 10 (d, J = 8 3 Hz, H 1 H), 6 87
(d, J = 7 3 Hz, 1 H), 3 76 (S,2 H), 2 73 (S, 3 H)
[6-(3-Chloro-2-methyl-benzenesulfonylam ino)-
pypdin-2-yQ-acet ic acid NA 1 9 u p -. -i f i W E (1 1
rotamer ratio, 400 MHz, 474 3 CDCI3) d 8 06 (m, 1 H),
7 54 (m, 2 H), 7 24 (m, 1 H), 7 09 (d, J = 8 6 [I J
|-| ' Cl Hz, 1 H), 6 84 (d, J = 7 3 Hz, 1 H), 6 14 (3,
1 H), 3 53 (S, 2 H), 2 75 (S, 3 H), 2 03 (S, 3 H), 1
92 (d, J = 2 5 Hz, 6 H), 1 64 (m, 6 H) W-Adama
ptan-1-yl-2-[6-(3-chloro-2-methyk benzenesulfonylam
ino)-py pdin-2-yl]- acetamid b NA 45 6 H E 3C OWO f O
NA 436 CI3/4V S ' L H3C CH3 3-Chloro-N-{6-(2-(3,3-d
imethyl-p ipepdin-1-yl)- 2-oxo-ethyrj-py
pdin-2-yl}-2-methylbenze pesulfonamide NA 10 9 E NA
433 h3l  C N A
2-[6-(3-Chloro-2-methylbenzenesulfonylam ino)-py
pdin-2-yl}-N-(2- cyano-ethyl)-N-cyclopropyl-acetam ide
NA 15 9 E NA 396 1 C'VV V""N N N- CH H 1 CH3 



2-[6-<3-ChlorCP-p2n-bthy
benzepesuKonylamino)-pypdin-2-yl]-N-
isopropyl-N-methyl-acetamideKi % Structure Mth 1H NMR
MS app mh (m*) (nM) @ 0 1 uM NA 11 3 E NA 368 N N
N'CH3 U CH3 2-[6-(3-Chloro-2-methym
benzepesulfonylamino)-pypdin-2-yl]-N,Ndimethyl-
acetamide NA 20 4 H3C OWO f O E NA 443 9 u H F
3-Chloro-N- (6-[2-(4,4-difluoro-pipepdin-1-yl)-
2-oxo-ethyl]-pypdin-2-yl)-2-mbthylbenzenesulfo pamide
6 4 97 F (400 MHz, CDCI3) d 2 42 (S, 3 H), 350 1 6 59
(d, J = 6 8 Hz, 1 H), 6 97 (m, r Y N N CH 1 H), 7 52
(dd, J = SBJ 73 Hz, 1 Jl \ H H), 7 67 (m, 4 H), 7 75
(m, 2 H), 8 05 (m, 1 H) 4'-Cyano-biphenyl-4-sulfonic
acid (6-methylpy pdin-2-yl)-amide 169 48 8 F (400 MHz,
CDCI3) d 8 02 (d, J = 297 2 7 1 Hz, 1 H), 7 41- 7 55
(m, 2 H), 7 20 (t, J = 8 0 Hz, 1 H), 6 93 (d, J U H =
8 8 Hz, 1 H), 6 51 (d, J = 7 1 Hz, 1 H), 2 77 (s, 3
H), 2 49 (S,3 H)
3-Chloro-2-methyl-W-(6-methyl-pypdin-2-yl)-
benzenesulfonamide 108 98 F (400 MHz, CDCI3) d 8 06
(d, 2 H, 317 0566 J = 8 08 Hz), 7 70 (d, 2 H, J = 8 08
fi V '-N N CH3 Hz), 7 55 (m, 1 H)17 05 (d, 1 H1J = 8
84 Hz), 6 57 (d, 1 H, J = 7 07 F3C Hz), 2 48 (s, 3H)
"-(6-Methyl-py
pdin-2-yl)-4-tpf1uoromethylbenzenesulfonamide 48 52 F
(400 MHz, CDCI3) d 8 00 (m, 2 H), 325 1019 



7 67 (m, 2 H), 7 50- 7 59 (m, 3 H), 7 35- 7 49 (m, 3
H), 7 09 (d, J = 8 6 J Hz, 1 H), 6 63 (d, J = 7 3 Hz,
1 H), 2 44 (S,3 H) Biphenyl-4-sulfon ic aad
(6-methyl-pyndin-2- yl)-amide 84 45 F (400 MHz, CDCI3)
d 8 51 (s, 1 H), 299 0859 7 77- 8 00 (m, 4 H), 7 58
(m, 2 H), 7 49 (dd, J = 8 6, 7 3 Hz, 1 H), 7 13 XJ H
(d, J = 8 6 Hz, 1 H), 6 57 (d, J = 7 3 Hz, 1 H), 2 44
(s, 3 H) Naphthalepe- 2-sulfonic acid
(6-methyl-pyndip- 2-yl)-amide 169 49 F (400 MHz,
CDCI3) d 8 02 (d, J = 297 0458 H C O /O 7 1 Hz, 1 H),
7 41- 7 55 (m, 2 H), 7 20 (t, J = 8 0 Hz, 1 H), 6 93
(d, J H = 8 8 Hz, 1 H), 6 51 (d, J = 7 1 Hz, 1 H), 2
77 (S,3 H), 2 49 (S 3 H)
3-Chlora-2-methyl-W-(6-methyl-pypdin-2-yl)-
benzenesulfonamideKi % Structure Mth 1H NMR MS app inh
(mft) (M) @ 0 1 uM 9 96 F (400 MHz, pypdine-ay d ppm 5
92 318 1 (d, J=B34 Hz, 1 H) 6 20 (d, v X J=8 34 Hz, 1
H) 7 27 (t, J=8 21 Hz, 1 H) Jl J H 7 70 (d, J=8 34 Hz,
2 H), 7 98 (d, J=8 34 Hz) F3C /V-(6-Am ino-py
pdin-2-yl)-4-t pfluorometrtylbenzenesulfonamide 4 3 98
F (400 MHz, CDCI3) d 5 93 (d, J = 326 1 8 1 Hz, 1 H),
6 23 (d, J = 8 1 Hz, 1 fi V N N N 2 H), 7 24 (t, J = 8
3 Hz, 1 H), 7 28 (m, 1 H), 7 35 (t, J = 7 3 Hz, 2 H),
7 54 (d, J = 7 1 Hz, 2 H), 7 64 (d, J = 8 6 Hz, 2 H),
7 87 (d, = 8 6 Hz, CJ 2 H) Biphe pyW-sulfonic acid
(6-am ino-py pdin-2- yl)-am ide 17 94 H3C O O f F (400
MHz, CD3OD) d 7 90 (m, 1 298 1 H), 7 45 (d, J = 7 8
Hz, 1 H), 7 24 CIY T S' N N NH (t, J = 8 2 Hz, 1 H), 7
18 (t, J = 8 1 Hz, 1 H), 6 13 (d, J = 7 6 Hz, 1 H), 5
87 (d, J = 8 1 Hz, 1 H), 2 62 (s, 3 H) /V-(6-Am ipo-py
pdin-2-yl)-3-chloro-2-methylbe pzenesulfonamide 



4 6 96 F (400 MHz, CDCI3) d 5 93 (d, J = NA 8 1 Hz, 1
H), 6 23 (d, J = 8 1 Hz, 1 H), 7 24 (t, J = 8 3 Hz, 1
H), 7 28 (m, 1 H), 7 35 (t, J = 7 3 Hz, 2 H), 7 54 (d,
J = 7 07 Hz, 2 H), 7 64 (d, J = 8 6 Hz, 2 H), 7 87 (d,
J = 8 6 Hz, 2 H) 4'-Chloro-b iphenyl-4-sulfon ic acid
(6-am ipopy pdin-2-yl)-ar pide 8 1 98 F (400 MHz,
MeOD) d 7 96 (d, J=8 3 NA vXl Hz, 2 H), 7 70 (d, J=B3
Hz, 2 H), 7 60 - 7 68 (m, 2 H), 7 33 (t, J=8 1 J Hz, 1
H), 7 18 (t, J=8 7 Hz, 2 H), 6 33 (d, J=B1 Hz, 1 H), 6
03 (d, J=8 3 Hz, 1 H) 4'-Fluoro-b iphenyl-4-sulfon ic
aa d (6-am inopy pdin-2-yl)-am ide NA 16 CH3 F (400
MHz, CDCI3) 8 01 (m, 1 H), 311 0612 7 48 (m, 1 H), 7
19 (m, 1 H), 6 74 H3C owp r (S, 1 H), 6 32 (s, 1 H), 2
77 (s, 3 CIY V S NL N CH3 H), 2 43 (S,3 H), 2 23 (S13
H) 3-Chloro-W-(4,6-d imethyl-py pdin-2-yl)-2-
methyl-benze pesulfo pamide NA 35 C H3 F (400 MHz,
CDCI3) d 11 59 (br s, 1 331 0738 H), 8 05 (d, J = 8 3
Hz, 2 H), 7 69 (d, J = 8 1 Hz, 2 H), 6 80 (s, 1 H), 6
35 (S, 1 H), 2 43 (s, 3 H), 2 25 (S, rr V S N N CH3 3
H) F3cCX
W-(4,6-Dimethyl-pypdin-2-yl)-4-tpfluoramethylbenzenesu
lfonamideKl % Structure Mth 'H NMR s app inh (L/Z) (M)
@ 0 1 UM 3 2 98 H3C o p F (400 MHz, CDCI3) d 7 65- 7
73 (m 353 0197 2 H), 7 56 (dd, J = 8 8, 7 3 Hz, 1 H),
7 38 (dd, J = 8 6 , 2 0 Hz 1 H) 7 14 (d, = 8 8 Hz, 1
H), 6 55 (d J = 7 3 Hz, 1 H), 2 68 (s, 3 H), 2 52
5-Chlorc-3-methyl-benzo[b]thiophene-2- (s, 3 H)
sulfomcacid (6-methyl-pypdip-2-yl)-am ide NA 21 F (400
MHz, CDCI3) d 9 65 (br s 1 341 0946 H), 7 86 (m, 2 H),
7 49 (dd, J = 8 6 7 3 Hz, 1 H), 7 37 (m, 2 H) 7 18 (t
J = 7 5 Hz, 1 H), 6 91- 7 06 (m, 5 



N-(6-Methyl-pyndin-2-yl)-4-phenoxy- H), 6 62 (d, J = 7
3 Hz 1 H) 2 41 benzepesulfonamide (s, 3 H) 14 5 90 F
(400 MHz, CDCI3) d 8 02 - 8 10 owp | ) NA (m, 2 H), 8
06 (d, 2 H), 7 88 (d, J=9 3 Hz, 1 H), 7 60 - 7 69 (m 4
g U H H), 7 50 - 7 58 (m, 2 H), 7 40 - 7 45 (m, 1 H),
7 35 - 7 40 (m, 1 H), 7 11 - 7 19 (m, 1 H), 6 88 (d
J=9 3 Hz 1 H) 4'-Fluoro-biphenyl-4-sulfonic acid
quinolip-2- ylamide NA 82 6 F (400 MHz, CDCI3) d 7 80
(d J = 263 0855 s' 8 3 Hz, 2 H), 7 48 (dd, J = 8 5, 7
4 N CH3 Hz, 1 H), 7 24 (m, 2 H), 7 06 (d, = 8 6 Hz, 1
H), 6 62 (d, J = 7 3 Hz 1 H), 2 42 (S, 3 H), 2 37 (S 3
H) 4-Methy N-(6-m bthyl-pyndin-2-yl).
benzenesulfonamide NA 10 1 F (400 MHz, CDCI3) d 8 22
(S 1 H), 317 0563 8 14 (d, J = 8 1 Hz, 1 H), 7 75 (d J
= 7 8 Hz, 1 H), 7 50- 7 64 (m, 2 H), KJ H 7 06 (d, J =
8 8 Hz, 1 H), 6 57 (d, J = 7 3 Hz, 1 H), 2 49 (S 3 H)
N-(6-Methyl-pypdin-2-yl)-3-tpfluoromethylbenzenesulfon
amide NA 10 2 F (400 MHz, CDCI3) d 8 88 (d, J - 299
0849 8 6 Hz, 1 H), 8 33 (dd, J = 7 3, 1 0 |f S/-N N
CH3 Hz, 1 H), 7 99 (d, J = 8 1 Hz, 1 H) 7 88 (d, J = 8
1 Hz, 1 H), 7 63 (m 1 H), 7 40- 7 57 (m, 3 H), 6 98
(d, J VS = 8 8 Hz, 1 H), 6 48 (d, J = 7 3 Hz 1 H), 2 4
1 (S, 3 H) Naphthalepe-1-sulfonic aad
(6-methyl-pypdin- 2-yl)-am ide NA 32 F (400 MHz,
CDCI3) d 7 84 (m, 2 H) 305 1325 7 4 1- 7 53 (m, 3 H),
7 11 (d, J = 8 6 Hz, 1 H), 6 60 (d, J = 7 3 Hz, 1 H),
2 45 (S, 3 H), 1 29 (s, 9 H) > J H H3C CH3
4-tert-Butyl-N-(6-methyl-pypdin-2-yl)-
benzenesulfonamide NA 10 1 F (400 MHz, CDCI3) d 8 33
(d, J = 308 0266 8 3 Hz, 1 H), 7 73 (d, J = 1 5 Hz, 1
( !g S N' N CH3 H), 7 66 (dd, J = 8 2, 1 6 Hz, 1 H), 



7 58 (dd, J = 8 8, 7 1 Hz, 1 H), 6 84 (d, J = 8 8 Hz,
1 H), 6 55 (d, J =
2-Chlorc-4-cyano-N-(6-methyl-pyndin-2-yl)- 7 1 Hz, 1
H), 2 48 (S 3 H) benzenesulfonamide NA 1 0 F (400 MHz,
CDCI3), d 8 37 (d, J = 317 0570 7 6 Hz, 1 H), 7 80 (m,
1 H), ( S N SN CH3 7 57- 7 70 (m, 2 H), 7 51 (dd, J =
KJ 8 7, 7 2 Hz, 1 H), 6 84 (d, J = 8 8 Hz, 1 H), 6 52
(d, J = 7 3 Hz, 1 H),
N-(6-Methyl-pypdin-2-yl)-2-tpfluoromethyl- 2 44 (S, 3
H) benzenesulfonamideKi % Structure Mth 1H NMR MS app
inh (m/z) (M) @ 0 1 uM NA 7 4 F (400 MHz, CDCI3), d 8
02 (m, 1 285 0509 H), 7 54 (dd, J = 8 8, 7 1 Hz, 1 H),
A I N CH 6 95 (m, 1 H), 6 79- 6 90 (m, 2 H) 6 55 (d, =
7 1 Hz, 1 H), 2 46 (S, 3 H) 2,4-D
ifluoro-N-(6-methyl-py pdin-2-yl)- benzenesulfonamide
4 7 6 66 8 H3C OWO F (400 MHz, CDCI3) d 8 02 (dd, J
311 0627 8 0, 1 1 Hz, 1 H), 7 42- 7 59 (m, 2 H), 7 20
(m, 1 H), 6 85 (d, J = 8 8 Hz, 1 H), 6 51 (d, J = 7 1
Xj H Hz, 1 H), 276 (s, 3 H), 2 72 (q, = 7 7 Hz, 2
3-Chloro-N-(6-ethyl-py pdin-2-yl)-2-methyl- H), 1 29
(t, J = 7 6 Hz, 3 H) benzenesulfonamide NA 4 5 F (400
MHz, CDCI3) d 6 43 (S, 1 H), 367 1 JU 6 50 (m, 1 H), 6
65 (t, J = 8 2, 1 9 Hz, 1 H), 7 14 (m, 2 H), 7 22 (d,
J = JL H H 2 53 Hz, 2 H), 7 38 (S, 1 H), 7 47 (S, 1
H), 7 50 (m, 1 H), 7 52 (d, J = 3 5 Hz, 2 H), 7 55 (d,
J = 8 6 Hz, 2 H), 7 75 (d, J = 8 34 Hz, 2 H)
4'-Fluoro-biphenyl-4-sulfonic aad (1H-indol-6-
yl)-amide NA 4 0 CH3 F (400 MHz, CDCI3) d 8 76 (br S,
1 312 0558 H), 8 24 (dd, J = 8 1, 1 0 Hz, 1 H), H3C
OWO \ 7 55 (dd, J = 8 1, 1 0 Hz, 1 H), CIY V $ N N CH
7 26- 7 31 (m, 1 H), 6 59 (S, 1 H), 2 71 (S, 3 H), 2
29 (s, 6 H) K H 3-Chloro-N-(4,6-d imethyl-pynm
idin-2-yl)-2- 



methvl-benzenesulfonamid q NA 3 8 F (400 MHz,
DMSO-cfe)d 11 77 (br 326 0974 s, 1 H), 8 32 (d, J = 5
3 Hz, 1 H), 8 04 (d, J = 8 3 Hz, 2 H), 7 85 (d, J M p
= 8 3 Hz, 2 H), 7 71 (d, J = 7 3 Hz, 2 H), 7 38- 7 52
(m, 3 H), 6 91 (d, J = 5 1 Hz, 1 H), 2 32 (S, 3 H)
Biphenyl-4-sulfo pic acid (4-methyl-pynm idin-
2-yl)-am ide NA 3 1 9 F (400 MHz, CDCI3) d 6 78 (d, J
= 368 0 8 59Hz, 1 H), 7 02 (s, 1 H), 7 14 J (m, 2 H),
7 49 (m, 2 H), 7 64 (m, 3H), 7 99 (m, 2 H), 8 29 (S1 1
H) 4'-Fluoro-b iphe pyl-4-sulfon ic acid (3Hbenzo
imidazol-5-yl)-am ide 2 3 98 6 F (400 MHz, MeOD) d 6
22 (d, J = 351 1 7 8 Hz, 1 H), 6 28 (d, J = 8 3 Hz, 1
H), 7 45 (t, J = 8 2 Hz, 1 H), Il \ H 7 70- 7 81 (m, 6
H), 7 90 (d, J = 8 3 Hz, 2 H) NC 4'-Cyano-b
iphenyl-4-sulfo pic acid (6-am inopy pdip-2-yl)-am ide
NA 1 3 F (400 MHz, CDCI3) d ppm 3 71 (s, 3 333 1 H) 6
42 (d, J=8 08 Hz, 1 H) 6 77 (d, IJ Y N N S JCHS J=7 83
Hz, 1 H) 7 49 (t J=7 96 Hz, 1 H) 7 74 (d, J=8 59 Hz, 2
H) 8 10 F3C (d, J=8 08 Hz, 2 H) N-(6-Methoxy-py
pdip-2-yl)-4-t pfluoromethylbenzenesulfonamide NA 32 7
F (400 MHz, CDCI3) d 8 58 (d, 339 0792 J=2 0 Hz, 1 H)
8 03 (dd, J=8 7, 1 9 g N N CH3 Hz, 1 H) 7 97 (d, J=7 8
Hz, 1 H) 7 57 - 7 62 (m, 2 H) 7 45 - 7 54 (m, 2 H) 7
39 (t, J=7 5 Hz, 1 H) 7 01 (d, Dibenzofuran-2-sulfonic
acid (6-methyl- J=8 6 Hz, 1 H) 6 59 (d, J=7 6 Hz, 1
pyndin-2-yl)-amidb H) 2 39 (S, 3 H)Ki % Structure Mth
1H NMR MS app inh (m") (nM) @ 0 1 uM NA 8 9 F (400
MHz, CDCI 3) d 11 21 (s, 1 H) 410 1520 8 01 (d, J=8 3
Hz, 2 H) 7 65 JCuD (d J=8 3 Hz, 2 H) 7 35 - 7 59 (m, 6
H) 



6 98 (d, J=8 8 Hz, 1 H) 6 55 (d J=7 1 Hz, 1 H) 3 80
(m, 4 H) 3 52 (S, 2 H) 2 51 (m, 4 H)
Biphenyl-4-sulfonic acid (6-morpholin-4-
ylmbthyl-pvdin-2-yl)-am ide 18 3 59 4 CH3 F (400 MHz,
CDCI 3) d 8 00 (m, 2 H), 339 1157 7 64 (m, 2 H), 7 55
(m, 2 H), 7 34- 7 47 (m, 3 H), 6 95 (S 1 H) 6 40 (S, 1
H), 2 44 (S1 3 H), 2 26 (S, 3 H) Il I H
Biphenyl-4-sulfonic acid (4,6-d imethyl-pypdin-
2-yl)-am ide NA 33 8 F (400 MHz, CDCI3) d 8 13 (S 1
H), 325 0997  JCf 7 97 (d, J = 8 3 Hz. 2 H), 7 64 (d,
J = 8 6 Hz, 2 H), 7 50- 7 58 (m, 3 H) 7 36- 7 48 (m, 4
H), 2 22 (S 3 H) C H BiphenyW-sulfonic acid
(5-methyl-pypdin-2- yl)-am ide NA 49 6 F (400 MHz,
CDCI3) d 10 35 (s, J 297 0451 16 2 Hz, 1 H), 7 36 - 7
48 (m, 2 H), 7 23 - 7 31 (m, 1 H), 7 14 - 7 23 (m, 2
H), 6 7 1 (d, J = 8 8 Hz 1 H), 6 41 (d, J=I 3 Hz, 1
H), 4 33 - 4 41 H C-(3-Chloro-phenyl)-N-(6-methyl-py
pdin-2-yl)- (m, 2 H) 2 25 (s, 3 H) methanesulfonamide
8 3 100 F (400 MHz, CDCI 3) d 7 66- 7 78 (m 370 0 2
H), 7 39 (dd, J = 8 6 , 2 0 Hz 1 / V S N N''N H), 7 25
(d, J = 9 8 Hz, 1 H) 7 07 a (d, J = 9 6 Hz, 1 H), 3 89
(s, 3 H) - 2 68 (S, 3 H)
5-Chloro-3-methyl-benzo[b]thiophene-2- sulfonic acid
(6-methoxv-py dazip-3-yl)-am ide 1 1 100 H F 3C OO [ ]
(400 MHz, CDCI 3) d 11 43 (br s 1 367 0 H), 7 64- 7 76
(m, 2 H), 7 56 (dd, J V S N CH3 = 8 8, 7 3 Hz, 1 H), 7
38 (dd J = 8 6, 2 0 Hz, 1 H), 6 95 (d J = 8 8 CH Q -S
H Hz, 1 H), 6 53 (d, J = 7 3 Hz, 1 H), 



2 74 (q, J = 7 6 Hz, 2 H), 2 68 (s, 3
5-Chloro-3-methyl-benzo[b]thiophepe-2- H) 1 31 (t, J =
7 6 Hz, 3 H) sulfomcacid (6-ethyl-pypdin-2-yl)-amide
216 78 7 F (400 MHz, CDCI3) d 9 73 (br S, 1 291 1158
H), 7 83 (d, J = 8 6 Hz, 2 H), 7 48 (dd, J = 8 6, 7 3
Hz, 1 H) 7 29 (d, J HC H = 8 3 Hz, 2 H), 7 04 (d, J =
8 6 Hz 1 H), 6 61 (d, J = 7 3 Hz, 1 H), 2 92 CH3 7(m1,
H1zH, )6, 2H)4 1 (S, 3 H), 1 22 (d, J =
4-lsopnopyl-N-(6-methyl-pypdin-2-yl)-
bepzenesulfonamide 34 6 66 F (400 MHz, CDCI3) d 11 17
(br s, 1 331 0716 H), 8 06 (d, J = 8 1 Hz 2 H), 7 70
(d, J = B3 Hz, 2 H), 7 55 (dd, J = 8 6 , 7 3 Hz, 1 H),
6 94 (d J = 8 8 F3CU Hz, 1 H), 6 55 (d, J = 7 3 Hz, 1
H), N-(6-Ethyl-pypdin-2-yl)-4-trrflurmetriyl- 2 73 (q,
J = 7 6 Hz, 2 H), 1 29 (t J benzenesulfonamide = 7 6
Hz, 3 H) 30 9 74 6 F (400 MHz, CDCI3) d 7 90 (S, 1 H).
305 0 7 71- 7 86 (m, 2 H), 7 57 (dd, J = 8 8, 7 3 Hz,
1 H), 7 32- 7 47 (m 2 Vs H), 7 2 1 (d, J = 8 8 Hz, 1
H), 6 57 (d, J = 7 3 Hz, 1 H), 2 52 (S, 3 H)
Benzo[b]thiophene-2-sulfonic acid (6-methylpy
pdin-2-yl)-am ideKi % Structure H NMR M3 app iph (m )
(M) 0 1 uM NA 17 3 (400 MHz, CDCI ) d 7 51 (m, 4 H)
331 1 7 43 (dd, = 8 7, 7 2 Hz, 1 H), 6 68 (d, J = b 8
Hz, 1 H), 6 39 (d, J = 7 1 Hz, 1 H), 4 45 (s, 2 H), 2
20 (S, N-(6-Methyl-py pdip-2-yl)-C-(4-t
pfliJoromethyl- 3 H) phenyQ-methanesutfonamide NA 28 9
(400 MHz, CDCI3) d 7 42- 7 51 (m, 333 0 2 H), 7 31 (m,
1 H), 7 21- 7 25 (m, 1 H), 6 72 (d, J = B BHz, 1 H), 6
44 (d, J = 7 3 Hz, 1 H), 4 33 (s, 2 H), 2 27 (S, 3 H)
C-(3,4-Dichloro-phbpyl)-N-<6-methyl-pypdin-2- 



yt)-metha pesulfopamide NA 19 2 (400 MHz, CDCI3) , d 7
47 (dd, J = 333 0 8 8, 7 3 Hz, 1 H), 7 29 (d, J = 1 8
Hz, 2 H), 7 22 (t, J = 1 9 Hz, 1 H), LJL 6 71 (d, J =
8 6 Hz, 1 H), 6 43 (d, J NX H3 = 7 1 Hz, 1 H), 4 31
(S, 2 H), 2 28 C-(3,5-Dichloro-phenyl)-N-(6-melhyl-py
pdip-2- (s, 3 H) yl)-methanesulfonam ide NA 15 6 (400
MHz, CDCI3) d 9 75 (br s, 1 305 1309 H), 7 84 (d, J =
8 6 Hz, 2 H), 7 49 (dd, J = 8 5, 7 5 Hz, 1 H), 7 29 (d
J = 8 3 Hz, 2 H), 6 98 (d, J = 8 6 Hz, 1 H), 6 60 (d,
J = 7 3 Hz, 1 H), 2 92 (m, 1 H), 2 67 (q, J - 7 6 Hz,
2 H), CH3 1 12- 1 29 (m, 9 H)
N-(6-Ethyl-pypdin-2-yl)-4- isopropylbenzenesulfonamide
NA 35 4 NA 331 0738 N-(4,6-D imethyl-py
pdin-2-yl)-4-trif)uorometriylbenzenes ulfonamide NA 8
2 (400 MHz, CDCI3) d 3 74 (S1 3 H), 366 1 6 40 (d, J =
8 1 Hz, 1 H), 6 81 (d, J OCH 3 = 7 8 Hz, 1 H), 7 49 (t
J = 8 0 Hz, 1 H), 7 6B (d, J = 7 6 Hz, 1 H), 7 75 (m,
2 H), 8 09 (d, J = 8 3 Hz, 2 H)
4'-Cyano-biphenyl-4-sutfon ic acid (6-methoxypy
pdin-2-yl)-am ide NA 8 1 (400 MHz, CDCI3) d 8 07 (d,
J=B3 393 1377 Hz, 2 H) 7 72 - 7 76 (m, 2 H) 7 62 - CH;
7 68 (m, 4 H) 7 52 (dd, J=8 8, 7 1 Hz, 1 H) 7 02 (d,
J=B6 Hz, 1 H) 649 (d, J=7 1 Hz, 1 H) 3 47 (S, 2 H) 2
33 (s, 6 H) 4'-Cyano-b iphenyl-4-sulfon ic acid (6-
dimethylaminomethyl-py pdm-2-yl)-amide NA (400 MHz,
DMSO-cfe) d 13 60 (br 329 0 s, 1 H), 7 91 (m, 1 H), 7
77 (m, 1 H), 7 55 (m, 1 H), 7 09 (m, 1 H), 6 71 (m, 1
H), 2 33 (S, 3 H) N C,
6-Chloro-inmdazo[2,1-b]thiazote-5-sulfonic acid
(6-methyl-py pdin-2-yl)-amide 



NA 23 4 (400 MHz, CDCI3) d 7 90 (d, J = 279 0797 7 6
Hz, 2 H), 7 69 (m, 1 H), 7 34 (d, J = 8 1 Hz, 1 H), 6
94 (d, J 7 8 Hz, 2 H), 6 81 (d, J = 6 8 Hz, 1 H3CO H),
3 83 (S, 3 H), 2 52 (S, 3 H) 4-Methoxy-N-(6-methyl-py
pdip-2-yl)- benze pesulfonamideKi % Structure Mth 'H
NMR MS app inh (m/ ) (nM) @ 0 1 UM NA 53 4 F (400 MHz
DMSO-db) d 12 30 (br 336 1 S, 1 H), 7 84- 8 04 (m, 9
H), 7 74 (m, 1 H), 7 21 (d, J = 8 6 Hz, 1 H), Jl H 6
85 (t, J = 6 3 Hz, 1 H) 4'-Cyano-b iphenyl-4-sulfon ic
aa d pypdin-2- ylamide NA 11 1 F (400 MHz, CDCI3), d 9
45 (br s 1 335 0 H), 8 66 (d, J = 2 5 Hz, 1 H), 7 91 |
sSp j f cH3 (dd, J = 9 1, 2 5 Hz, 1 H), 7 41 - 7 56
(m, 1 H), 7 01 (d, J = 8 6 Hz, 1 H), 6 63 (d, J = 7 3
Hz, 1 H), 6 56 (d, J = 9 1 Hz, 1 H), 3 70- 3 83 (m, 4
H), 3 54- 3 66 (m, 4 H), 2 41 (S 3 6-Mo f hol
in-4-yl-pynd ine- 3-sutfon ic aad (6- H) methyl-py
pdin-2-yl)-am ide NA 26 4 H3C OWO f CH3 F (400 MHz,
CDC I3) d 7 72 (d, 396 0597 J=2 0 Hz, 1 H) 7 67 (d,
J=S6 Hz, 1 / CH H) 7 54 (dd J=8 8, 7 1 Hz, 1 H) 7 36
(dd, J=8 6, 1 8 Hz, 1 H) 7 04 Cl~ \ / S (d, J=8 8 Hz,
1 H) 6 46 (d, J=T 1 Hz, 1 H) 3 47 (S,2 H) 2 69 (s, 3
H) 5-Chloro-3-methyl-be 2q[b]th iophene-2- 2 33 (S,6
H) sulfomc aad (6-d imethylam inomethyl-py pdin-
2-yl)-am ide 6 6 100 O F WO if ! (400 MHz, CDCI3) d 8
10 (d, J = 364 1102 c' J! J L ru 7 8 Hz, 2 H), 7 65- 7
78 (m, 7 H), 7 33 (d, J = 8 6 Hz, 1 H), 6 80 (d, J Jl
L H = 7 1 Hz, 1 H), 2 82 (q, J = 7 3 Hz, 



2 H), 1 34 (t, J = 7 3 Hz, 3 H) 4'-Cya po-b
iphenyl-4-sulfon ic aa d (6-ethylpv din-2-vl)-am ide
14 3 100 F (400 MHz, CDCI ) d 3 74 (s, 3 H), 376 0 6
40 (d, J = 8 1 Hz, 1 H), 6 81 (d, J = 7 8 Hz, 1 H), 7
49 (t, J = 8 0 Hz, J[ J H 1 H), 7 68 (t, J = 7 58 Hz,
4 H), 7 75 (m, 2 H), 8 09 (d, J = 8 3 Hz, 2 H)
4'-Cyano-b iphbpyl-4-sulfon ic aa d furo[3,2- blp
gdin-5-vlam ide 3 6 100 F (400 MHz, CDCI3) d 7 20- 7
34 386 v JCU (m, 2 H), 7 46 (t, J = 7 6 Hz, 1 H), 7
58- 7 85 (m, 8 H), 8 07 (d, J = 9 4 Hz, 1 H), 8 13 (d,
J = 8 1 Hz, 2 H) 4'-Cyano-biphenyM-sulfonic aad
quinolin-2- ylamide NA 7 7 H3CO F (400 MHz, CDCI3) d 8
27 (s, 2H), 380 1 7 63 - 7 84 (m, 6 H), 6 91 (d, J = 7
8 Hz, 2 H), 3 81 (s, 3H), 2 36 (S HN N CH3 3H) CN
4'-Cyano-biphepyl-4-sulfonic aad (3-methoxy-
6-mbthyl-pypdin-2-yl)-amide NA 3 7 H3CO F (400 MHz,
CDCI3) d 8 28-8 26 (m, 347 0660 1H), 7 75-7 73 (m.
1H), 6 93-6 91 (m, 1H), 6 86-6 84 (m, 1H), 6 61- HN N
CH3 6 59 (m, 1H), 6 45-6 43 (m, 1H), 3 81 (s, 3H), 2
35 (S,3H) 0 IJL N- (3-Methoxy-6-methyl-
pyndin-2-yl)-4- tpfluoromethyl-benzenesutfonamideKi %
Structure Mth 1H NMR MS app inh ( ) (M) @ 0 1 IiM NA
24 8 F (400 MHz. CDCI3) d 8 06 (d, J = 274 0634 A 8 1
Hz, 2 H), 7 75 (d, J = 8 4 Hz, 2 [ S N N CH3 H), 7 59
(m, 1 H), 7 01 (d, J = 8 9 Hz, 1 H), 6 60 (m, 1 H), 2
48 (s, 3 NC "-- H) 4-Cyano-N-(6-metriyl-py pdin-2-yl)-
benzenesulfonamide 2 3 100 F (400 MHz, DMSO-db) d 13
58 (br 344 0520 S, 1 H), 8 43 (S, 1 H), 8 21 (d, J =
Hl V J L 8 3 Hz, 1 H), 7 82 (dd J = 8 3, 1 3 N N CH3
Hz, 1 H), 7 72 (m, 1 H), 7 16 (m, 1 NC- V S 



H), 6 68 (br d, J = 7 3 Hz, 1 H), 2 63 (S, 3 H), 2 34
(s, 3 H) 5-Cyapo-3-methyl-benzo[bJth iophene-2-
sulfomc acid (6-methyl-py pdin-2-yl)-am ide NA 29 8 F
(400 MHz, CDCI3) d 8 01 (m, 2 H), 315 0 VJTX 7 96 (d,
J = 2 5 Hz, 1 H), 7 79 (m, 2 H), 7 73 (d, J = 1 5 Hz,
1 H), 7 51 (dd, J = 8 7, 7 5 Hz, 1 H) 7 04 (d, = 8 8
Hz, 1 H), 6 60 (d, J = 7 3 Hz, V 1 H), 6 49 (m, 1 H),
2 43 (S, 3 H) N-(6-Mbthy pypdin-2-ylH-pyrazoH-ylbe
pzenesulfonamide 42 3 70 F (400 MHz, CDCI3) d 8 40 (S,
1 H), 333 0 7 83- 7 96 (m, 3 H), 7 79 (d, J = 8 8 Hz,
1 H), 7 47- 7 55 (m, 2 H), 7 05 U (d, = 8 8 Hz, 1 H),
6 57 (d, J = 7 3 Hz, 1 H), 2 44 (S, 3 H)
7-Ch!oro-paphthalene-2-sulfon ic acid (6- methyl-py
pdin-2-yl)-am ide 32 8 76 3 HsCV f \ F (400 MHz,
CDCI3), d 7 86 (m, 2 346 0 H), 7 58 (dd, J = 8 8, 7 3
Hz, 1 H), 7 35- 7 49 (m, 3 H), 7 10 (d, J = 8 8 Vs H
Hz, 1 H), 6 58 (d, J = 7 1 Hz, 1 H), 2 74 (S, 3 H) 2
51 (S,3 H) 3- Methyl-5-phenyl-th iophene-2-sulfon ic
aad (6-methyl-pynd in-2-yl)-am ide 4 4 100 F (400 MHz,
MeOD) d 4 74 (d, NA J=B08 Hz, 2 H) 5 04 (d, J=B08 Hz,
1 H) 6 06 (t, J=B08 Hz, 1 H) Il L H 6 45 - 6 49 (m, 2
H) 6 50 - 6 54 (m, 2 H) 6 54 - 6 59 (m, 2 H) 6 73 (d,
J=B59 Hz, 2 H) F3C 4'-Tpfluoromethyl-b
iphepyl-4-sulfon ic acid (6- amino-pypdin-2-yl>-amide
7 100 CH F (400 MHz, DMSO-Ct. d 12 97 (br 364 1 S, 1
H), 7 84- 7 97 (m, 8 H), 6 94 (S, 1 H), 6 48 (S, 1 H),
2 25 (S, 3 S N N CH H), 2 19 (S, 3 H) Il J 3 NC-
4'-Cyano-biphenyM-sulfonic acid (4,6- dimethyl-py
pdin-2-yl)-am ide NA 31 7 CH3 F (400 MHz, CDCI3) d 7
79- 7 91 360 1 (m, 2 H), 7 33- 7 49 (m, 3 H), 6 95 isp
(S, 1 H), 6 39 (S, 1 H), 2 75 (s, 3 



H), 2 49 (S, 3 H), 2 28 (S, 3 H) V H N CH s
4-Methyl-2-phenyl-th iazole-5-sulfo pic aad
(4,6-dimethyJ- ynd in-2-yl)-am ide NA 8 9 F (400 MHz,
CDCI ) d 7 57 (dd, J = 284 1 8 8, 7 3 Hz, 1 H), 7 11
(d, J = 8 8 Hz, 1 H), 6 58 (d, J = 7 1 Hz, 1 H), H3C 2
63 (S, 3 H), 2 62 (s, 3 H), 2 52 (S,
2,4-Dimethyl-thiazo!e-5-sutfonic acid (6- 3 H)
methyl-py pdin-2-yl)-am idqKi % Structure Mth 'H NMR M
app inh (m*) (nM) @ 0 1 uM NA 1 5 F (400 MHz, CDCI 3)
d 7 86- 8 0 H ?f 1 329 1 (m, 1 H), 7 4 1- 7 59 (m, 4
H), f \ -rY N N CH 7 33- 7 4 1 (m, 2 H), 7 04 (d, J =
8 6 Hz, 1 H), 6 67 (d, J = 7 3 Hz, 1 H), 2 52 (S, 3
H), 2 44 (s, 3 H) 5-MethyH-phenyl-1 H-pyrazole-
4-sulfonic aad (6-methyl-py pdin-2-yl)-am ide NA 19 2
CH3 F (400 MHz, CDCI3) d 6 97 (s, 1 H), 341 1 6 37 (s,
1 H), 4 56 (br S, 1 H), 2 52 (s, 3 H), 2 44 (S, 3 H),
2 27 (s, 3 H), 2 23 (S, 3 H) N N CH o. - NH H3C
N-[5-(4,6-D imethy pypdip-2-ylsulfamoyl)-4-
methvMhiazol-2-yll-acetam ide NA 32 F (400 MHz, DMSO-d
b) , d 375 1 V 7 90- 8 11 (m, 10 H), 2 50 (S, 3 H) N N
CH3 Il H NC 4'-Cyano-b iphbnyl-4-sulfonic aad
(5-cyanc-6- methvl-Pgdin-2-vl)-am ide <1 100 F NA 332
9 Cl 5- Chloro-naphthalene- 2-sutfonic aad (6-
methyl-pyndin-2-yl)-am idb <1 100 F NA 337 i v N C H 3



5-Fluoro-3-methyl-b bnzo[bJthiophene-2- sulfonic acid
(6-methyl-pv pdin-2-yl)-am ide 23 89 6 F (400 MHz,
CDCI3) d 7 86 (m, 2 360 1 3C owo H), 7 59 (dd, J = 8
7, 7 2 Hz, 1 H), 7 35- 7 48 (m, 3 H), 7 00 (d, J = 8 8
V-S H Hz, 1 H), 6 57 (d, J = 7 3 Hz, 1 H), 2 76 (m, 2
H), 2 73 (s, 3 H), 1 31 (t, J = 7 6 Hz, 3 H) O
4-Methyl-2-phenyl-th iazole-5-sulfon ic aad (6-
ethyl-pypdin-2-yl)-am idb NA 16 9 OH F (400 MHz,
CDCI3) d 8 11 - 8 14 402 1 (m, 2 H), 7 87 (d, J=8 1
Hz. 1 H), 7 81 (dd, J=S5, 1 9 Hz, 4 H), 7 66 - 7 75
(m, 4 H), 7 37 (t, 1 H) 6 95 Il H (s, 1 H) 4'-Cya
po-biphenyM-sulfon ic aad (4-hydroxyqu inolin-2-yl)-am
ideKi % Structure Mth 1H NMR MS app inh (mt) (nM) @ 0
1 uM NA 5 4 CH3 F (400 MHz, CD3OD) 8 8 56 (s 1 H) NA 8
33 (d J=I 8 Hz, 1 H) 7 88 - 7 94 OO fj S (m, 1 H) 7 86
(S, 4 H) 7 44 (d J=9 3 Hz, 1 H) 2 87 (s, 3 H) 2 81
(S,3 H) N \ H 4'-Cyanob iphenyl- 4-sulfon ic acid
(5,7- dimethyKi blnapJithypdrn- -yl^amide <1 100 F
(400 MHz, CDCI3) d 7 63- 7 69 (m, 354 0 2 H), 7 37- 7
46 (m, 2 H), 6 88 (d J NJ LNH2 = 8 3 Hz, 1 H), 5 97
(d, J = 8 1 Hz 1 H), 2 61 (S,3 H)
5-Chloro-3-methyl-benzo[b]th iophene-2- sulfopic acid
(6-amipo-pypdin-2-yl)-amide <1 100 OWO F (400 MHz,
DMSOd 6) d 8 62 (br 334 2 S, 1 H), 8 28 (d, J = 9 0
Hz, 1 H) V N NH 8 20 (d, J = 8 1 Hz, 1H), 8 03 (d J A
> H = b 3 Hz, 1 H), 7 84 (d, J = 7 3 Hz 1 H), 7 62 (t,
J = 8 0 Hz, 1 H), 7 28 (t, J = 8 1 Hz, 1 H), 6 46 (bs,
2 H), Cl 



5-Chloro-naphthalene-2-sulfon ic aad (6- 6 19 (d, = 8
3 Hz, 1 H), 5 88 (d J amino-pyndin-2-yl)-amide = 8 1
Hz, 1 H) NA F (400 MHz, CDCI3) d 7 69 (dd NA J=B6, 7 6
Hz, 1 H) 7 56 (d, J=15 4 Hz, 1 H) 7 39 - 7 45 (m, 2 H)
7 26 - ([I \ S NH N CH3 7 37 (m, 4 H) 6 87 (d, J=15 4
Hz, 1 H) 6 78 (d, J=I 6 Hz, 1 H) 2 49 (S,
2-Phenyl-ethenesulfon ic acid (6-methyl- 3 H)
PVdin-2-yl)-am ide NA 8 1 G (400 MHz, CD3CN), d 7 83-7
74 364 1 (m, 9 H), 7 67 (d, J = 8 3 Hz 2 H), CH3 7
50-7 47 (m, 1H) , 7 32 (d, J = 8 1 Hz, 1 H), 3 30 (m,
3 H) 2 57 (s, 3 s CH3 H) NC
4'-Cyario-biphepyl-4-sulfon ic acid methyl-(6-
methyl-pypdip-2-yl)-amide 1 7 100 ( H (400 MHz CD3CN)
d 9 45 (br s, 1 364 1 H), 8 05 (dd, J = 6 6, 1 8 Hz, 1
H) fj Y S N N Y CH3 7 90-7 78 (m, 6 H), 7 62 (t, J = 8
4 M I r l /"*Lj Hz, 1 H), 6 98 (d, J = 7 8 Hz 1 H), 6
79 (d, J = 7 6 Hz, 1 H), 2 90- 2 86 (m, 1 H), 1 18 (d,
J = 8 7 Hz, 6 H) 4'-Cyano-biphenyl-4-sulfon ic acid
(6- isopropvl-pypdin-2-yl)-am ide NA (400 MHz, CDCI3)
d 8 04 (d, J = 376 1112 8 5, 1 H), 7 76 (d, J = B3 Hz,
1 H) 7 67 (d, J = 8 5 Hz, 1 H), 7 47 (t, J = 7 6 Hz, 1
H), 6 94 (d, J = 8 4 Hz, 1 H), 6 65 (d, J = 7 6 Hz, 1
H), J 1 93-1 87 (m, 1 H), 1 01-0 97 (m, 2 H), 0 88-0
85 (m, 1 H) 4'-C yano-biphenyM-sulfomc acid (6-
Cydoprop yl-pypdin-2-yl)-am ide NA CH3 J (400 MHz,
DMS0-D6, D2O) d 2 04 365 1 (S, 3 H) 5 72 (S, 1 H) 6 09
(S, 1 H) v A 7 83 - 7 88 (m, 2 H) 7 89 - 7 96 (m, S-N
N NH2 J=8 51, 8 51, 8 51 Hz, 6 H) 4'-Cya
po-blphenyl-4-sulfonic acid (6-am ino- 4-methyk
PVndin-2-yl)-am ideKl % Structure Mth 'H NMR MS app
inh (m ) (M) @ 



0 1 UM NA 11 3 H3C O O f K (400 MHz, CDCI 3) d 8 07
(d, J = 327 0573 7 8 Hz, 1 H), 7 4 1- 7 65 (m, 2 H), 7
20- 7 26 (m, 1 H), 7 0 1 (d, J = 8 8 Hz, 1 H), 6 6 1
(d, J = 7 3 U Hz, 1 H), 3 98 (t, = 5 4 Hz, 2 H), 2 93
(t, J 3-Chloro-N-[6-(2-hydroxy-ethyl)-pypdip-2-yl]- =
5 6 Hz, 2 H), 2 77 (s, 3 H)
2-methyl-benzepesulfonamide 4 8 93 6 H3C OWO f L (400
MHz, DMSO-d b) d 8 02 (d, J 384 0 = 8 6 Hz, 1 H), 7 92
(m, 1 H), 7 72 (m, 1 H), 7 50 (dd, J = 8 6, 2 0 Hz, 1
H), 7 15 (br s, 1 H), 6 71 (d, J = cl Q ~sT H 6 8 Hz,
1 H), 4 75 (br S, 1 H), 3 64 (m, 2 H), 2 76 (t, J = 5
9 Hz, 2 H), 5-Chloro-3-methyl-benzo[b]thiophene-2- 2
58 (s, 3 H) sulfopic acid
[6-(2-hydroxy-ethyl)-pypdin-2-yl]- amide NA 37 2 H3C O
O L (400 MHz, DMSO-d b) d 7 97 (br s, 313 0400 1 H), 7
50-7 80 (m 2 H), 7 37 (br s, 1 H), 7 04 (br s, 1 H), 6
74 (br s, 1 U H), 5 15- 5 70 (m, 1 H), 4 20-4 50 (m, 2
H), 2 64 (s, 3H)
3-Chloro-N-(6-hydroxymethyl-pypdin-2-yl)-2-
methvl-benzenesulfonamide 26 2 84 8 L (400 MHz, CDCI
3) d 8 08 (d, J = 380 0 8 3 Hz, 2 H), 7 74 (m, 2 H) J
7 63- 7 68 (m, 4 H), 7 55 (dd, J = Il J H 8 6. 7 3 Hz,
1 H), 7 11 (d, J = 8 6 Hz, 1 H), 6 67 (d, J = 7 3 Hz,
1 H), 4 00 (t, J = 5 4 Hz, 2 H), 2 91 (t, J = 5 4 Hz,
2 H), 1 24 (s, 1 H) 4'-Cyano-biphenyl-4-sulfonic acid
[6-(2- hydroxy-ethylVpypdin-2-y -amide 2 5 100 M (400
MHz, CDCI3) d 7 98 (d, J = 371 2 l ?X 8 3 Hz, 2 H), 7
70 (d, J = 8 3 Hz, 2 t U N CH3 H), 7 61 (dd, J = 8 7,
7 2 Hz, 1 H), V s M 7 11 (d, J = 8 8 Hz, 1 H), 6 59
(d, J = 7 3 Hz, 1 H), 2 74 (s, 3 H), 2 53 (S, 3 H) NC
2-(4-Cyano-phenyl)-4-methyMhiazole-5- sulfomcaad
(6-methyl-pypdin-2-yl)-amide NA 95 0 H3C OWO f M (400
MHz, CDCI3) d 11 64 (br S, 1 NA 



L H), 7 98 (d, J = 8 6 Hz, 2 H), 7 70 r NL N cH3 (d, J
= 8 6 Hz, 2 H), 7 62 (dd, J = y H 9 0, 7 2 Hz, 1 H), 7
01 (d, J = 8 6 Hz, 1 H), 6 58 (d, J = 7 3 Hz, 1 H), 2
78 (q, J = 7 6 Hz, 2 H), 2 73 (s, 3 H ), 1 32 (t, J =
7 6 Hz, 3 H) NC
2-(4-Cyano-phbnyl)-4-methyl-thiazole-5- sulfonica d
(6-elhyl-pypdin-2-yl)-amide NA 71 7 N NA 355 OCH 3
2'-Methoxy-biphepyl-4-sulfonic acid (6-methylpy
pdip-2^yl)-amide NA 6 1 4 O.p lf l N NA 369 1 HC O L J
H 3'-Ethoxy-biphenyl-4-sulfonic acid (6-methylpynd
in-2-yl)-am ideKi % Structure Mth 'H NMR ME app inh
(mft) (M) @ 0 1 uM NA 85 7 N NA 393 1 Jrl \ H N CH
'-Tpfluoromethyl-biphenyM-sulfonic acid (6-
methyl-pypdin-2-vl)-am ide NA 89 9 N NA 377 rj'- ' N N
CH 3'-Chloro-4'-fluoro-biphenyl-4-sulfonic acid (6-
mbthyi-pyndin-2-yl)-am ide NA 84 N NA 339 1 rf Y N N
Il I H CH3 H3C 4'-Methyl-biphenyl-4-sulfonic acid
(6-methy m pyndin-2-yl)-am ide NA 87 8 N NA 359 ir N N
CH3 Il I H 2'-Chloro- biphenyl-4-sulfonic acid
(6-methylpy pdin-2-yl)-am ide NA 77 6 N NA 339 1 (Ifl
Y NH- N CH3 r"3 



2'-Methyl-biphenyM-sulfonic acid (6-methylpy
pdin-2-yl)-annidb NA 100 N NA 351 1 ( V N N CH 4'-V
inyl-birhenyl-4-sulfonic acid (6- methylpy
pdin-2-yl)-am ide 9 7 86 8 N NA 343 Jrrl YJ '-NH N CH3
4'-Fluoro- biphenyl-4-sulfonic acid (6-methylpynd
in-2-yl)-am ideKi % Structure Mth 'H NMR MS app inh (m
) (M) @ 0 1 uM NA 86 3 N NA 371 ITT H H3CS
4'-Methylsulfanyl-b iphenyl-4-sulfon ic aad (6-
mbthyl-pyndip-2-yl)-am ide NA 78 9 N NA 393 1
y-Trifluoromethyl-biphenyM-sulfonic acid (6- methyi-py
pdin-2-yl)-am ide NA 100 N NA 392 9 Cl 3',5'-D
ichloro-b iphenyl- 4-sutfo pic acid (6- methyl-py
pdip-2-yl)-am ide NA 6 1 7 N NA 350 3'-Cyano-biphe
pyl-4-sulfo pic acid (6-methylpy pdin-2-yl)-am ide 24
7 84 8 N NA 343 r - l| \ H -g g V 3'-Fluoro-b
iphenyl-4-sulfon ic acid (6-methylpy pdin-2-yl)-am ide
NA 83 5 N NA 392 9 , Il J H 2',5'-D ichloro-b
iphenyl-4-sulfon ic acid (6- methyl-py pdin-2-vl)-am
ide NA 49 1 N NA 385 Il J H H3ccr "v-: NxH3 2',4'-D
imethoxy-b iphenyl-4-sulfon ic acid (6- 



methy pypdin-2-yl)-am ideKi % Structure Mth 1H NMR MS
app inh (mL) (nM) @ 0 1 uM NA 49 1 N NA 385 IfM s"NH N
CH33 H3C0 0CH3 2',4'-Dimethoxy-biphenyl-4-sulfonic
acid (6- methyl-pypdin-2-yl)-am ide NA 79 N NA 375 1
|j gVS NJ-TN I CH3 N-(6-Methy
pypdin-2-yl)-4-naphthalen-2-ylbenzenesulfonamide NA 91
2 N NA 368 9
4-Benzo[1,3]dioxol-5-ykN-(6-methyl-pyndm-2-
yl)-benzenesulfonam ide NA 37 9 N NA 371 s' N CHa J l
\ SCH3 2'-Methylsulfapyl- biphenyl-4-sulfopic aad (6-
methyl-pyndin-2- vl)-amide NA 91% N NA 392 9 9sS P NJ
N CH3 . Il A H 3',4'-Dichloro-biphenyM-sulfonic aad
(6- methykpypdin-2-yl)-am ide NA 83 8 N NA 385
4'-Ethylsulfanyl-biphenyl- 4-sulfonic acid (6-
methyl-pypdin-2-yl)-am ide NA 84 5 N NA 361 Il J
2',4'-D if]uoro-biphepyl~4-sulfonic acid (6-
methyl-pypdin-2-yl)-am ide NA 84 5 N NA 361 Il J H p -
- p 2',4'-D ifluoro-biphenyl-4-sulfonic acid (6-
methyl-pypdin-2-yl)-am ideKi % Structure Mth 1H NMR Mb
app inh (m/ ) 



(M) @ 0 1 uM NA 86 8 N NA 409 ( V -S' N N Jl \ H CH3
F3CO- 4'-T pfluoromethoxy-b iphenyl-4- sulfonic aad
(6-methyl-py pdin-2-yl)-am ide NA 80 6 O O N NA 361 F
3',5'-Difluoro-biphenyl-4-sulfonic acid (6- methyl-pv
pdin-2-yl)-am ide NA 46 5 N NA 355 [I \ H
4'-Hydroxymethyl-b iphe pyl-4-sulfo pic acid (6-
methyl-py pdin-2-yl)-am ide NA 29 5 N NA 373 fi ' N- N
CH3 I I l OCH3 5'-Fluo p>2-methoxy-b iphenyl-4-sulfon
ic aad (6-methyl-py pdip-2-yl)-am ide NA 57 2 N NA 367
[ - 3 3 g 3'-Acetyl-b iphenyM-sulfon ic acid
(6-methylpy pdin-2-yl)-am ide NA 20 4 N NA 382 o f g H
H3C N N-[4'-(6-Methyl-py pdin-2-ylsulfamoyl)-
biphenyl-4-yll-acetam ide NA 79 3 N NA 357 g S ?jfl-
Il L C H3 4'-Fluorc-3'-methy!-b iphenyl-4-sulfon ic
acid (6-methyl-py pdin-2-yl)-am ide NA 59 8 N NA 351 1
sS 



P NJ N- CH3 N-(6-Methy pypdip-2-yl) -
4-styrylbenzenesulfonamideKl % Structure Mth 'H NMR MS
app iph (mA) (nM) @ 0 1 uM NA 72 7 N NA 379 F J F
3',4',5'-T pfluoro-biphenyl-4-sulfonic acid (6-
methyl-pypdip-2-yl)-am ide NA 75 3 N NA 409 FCO H
3'-Tnfluoromethoxy-biphepyW-sulfon ic aa d
(6-methyl-pypdin-2-yl)-am ide NA 43 6 N NA 341
2'-Hydraxy-biphenyl-4-sulfonic acid (6-mbthylpy
pdin-2-yl)-am ide NA 83 3 N NA 431 g S c3
3'-Benzyloxy-biphepy!-4-sulfonic a d (6-
methyl-pypdin-2-yl)-am idb NA 65 6 N NA 383 H3CO- f
CH3 4'-Methoxy-3',5'-d imethyl-biphenyl-4-sulfonic aad
(6-methyl-pypdin-2-yl)- amide NA 100 N NA 392 9 H H
F3C' 4'-T pfluommethyl-biphenyl-4-sulfopic acid (6-
methyi-pypdin-2-yl)-am ide NA 71 N NA 403 H3C QA O O
4'-Methanesulfonyl-biphenyl-4-sulfopicac id
(6-methyl-pyndip-2-yl)-am ideKi % Structure Mth 1H NMR
MS app inh (pVz) (nM) @ 0 1 



uM NA 90 4 N NA 431 i ! ( Y 3 N A |l J Il J p cH3
4'-Benzyloxy-b iphenyl-4-sulfon ic acid (6- methyl-py
pdin-2-yl)-am ide 36 2 86 8 N NA 355 ifr c OCH 3
3'-Methoxy-b iphenyl-4-sulfon ic acid (6-methylpy
pdin-2-yl)-am ide 22 5 90 3 N NA 355 1 rf Y 'S' N N
CH3 c 4'-Methoxy-b iphenyl-4-sulfo pic aad (6-methyl-
Pvpdin-2-yl>-am ide 21 89 N NA 369 1 H3CO l H 3'-M
qthoxy-3-methyl-N-(6-methylpy pdin-2-
yl)biphenyl-4-sulfonam ide 8 97 N NA 373
3'-Chloro-3-methyl-N-(6-methylpy pdip-2-
y!)biphenyl-4-sulfonam ide 13 93 N NA 373 Cl r V S N N
CH3 2'-Chloro-3-methyl-N-(6-methylpy pdin-2-
yl)biphenyM-sulfonam ide 43 71 N NA 383
3'-Ethoxy-3-methyl-N-(6-methylpy pdin-2-
yl)biphenyM-sulfonam ide 12 95 N NA 339 1
3-Methyl-N-(6-methylpy pdin-2-yl)b iphepym
tsulfonamideKi % Structure Mth 1H NMR Mo app iph (mfi)
(nM) @ 0 1 uM 3 6 100 H3C OO f N NA 406 9 Cl rTV S N
CH3 2',4'-D ichloro-3-methyl-N-(6-methylpy pdin-2-
yl)biphenyM-sulfo pamide 2 8 96 N NA 373 ( s-N- N cH3 



Ci 1 4'-Chloro-3-m bthyHM-(6-methylpypdin-2-
yl)biphenyl-4-sulfonamide 19 93 N NA H spX 369 1 fr V
'S-N N CHIl l H 3 H3CCT 4'-Methoxy-3-m
bthyl-N-(6-methylpy pdip-2- yl)biphenyl-4-sulfonamide
8 1 93 N NA 391 r g S N- N CH3 ci H
3'-Chloro-4'-fluoro-3-methyl-N-(6-
methylpypdin-2-yl)biphepyl-4-sulfonamide 6 9 93 N NA
353 Jl I uP3 3,4'-D imethyl-N-(6-methylpy pdin-2-
yl)biphenyl-4-sulfonamide 48 82 N NA 353 ACH3 V S NH N
CH3 2',3-Dimethyl-N-(6-rnethylpyridin-2-
yl)biphepyl-4-sulfopamide 9 6 97 N NA 356 9 1r' I -S N
N CH3 3'-Fluoro-3-methyl-N-(6-methylpy pdin-2-
yl)biphenyM-sulfonam ideKi % Structure Mth 1H NMR MS
app inh (m/i) (M) @ 0 1 uM 3 2 98 H3C p N NA 406 9 cig
H Cl 3',5'-D ichloro-3-methyl-N-(6-methylpy pdin-2-
yl)biphenyl-4-sulfonam ide NA 59 N NA 395 " sPjfl Il I
3 CH3 4'-Tert-butyl-3-m bthyl-N-(6-methylpy pdip-2-
yl)biphenyt-4-suffonamide 5 2 100 H3C Op Jj i N NA 406
9 (J Y S N N CH3 



3',4'-D ichlorc>-3-methyl-N-(6-methylpypdip-2-
yl)biphenyl-4-sulfona p ide 20 85 N NA 364 f g SN N
NCr CH3 3'-Cya po-3-methyl-N-(6-methylpynd in-2-
yl)biphenyM-sulfonam ide 8 2 95 N NA 374 9 i  I(l VJ
'S-NH N CH3 F 3',5'-D ifluoro-3-metriyl-N-(6-metriylpy
pdin-2- yl)biphenyl-4-sulfopamide 6 2 95 N NA 374 9 F
S N CH3 2',4'-D ifluoro-3-methyl-N-(6-methylpy pdip-2-
yl)biphenyl- 4-sulfonam ide 75 65 H N NA 369 1 J H
"oju 4'-(Hydtoxymethyl)-3-methyl-N-(6-
methylpyndin-2-yl)biphenyl-4-sulfonam ideKl %
Structure Mth 1H NMR MS app iph ( ) (M) @ 0 1 uM 53 83
N NA 355 OH ( N N CH A H
2'-Hydroxy-3-methyl-N-(6-methylpyndin-2-
yl)biphenyl-4-sulfopamide 23 79 N NA i v Jd 399 1 (PY'
S-N S-N -CH3 HCO H H3CCr " 3',4'-D
imethoxy-3-methyl-N-(6-methylpyndin-
2-yl)biphenyl-4-sulfopamide 14 91 N NA 371
4'-Fluoro-3,3'-d imethyl-N-(6-methylrypdin-2-
yl)biphenyM-sutfonam ide 12 97 H3C ( j N NA 3929 g g |
S N N CH3 F 3',4',5'-Tpfluora-3-methyl-N-(6-methylpy
pdin- 2-yl)biphenyM-sulfonam ide 



46 71 N NA 355 r Y S-N N CH3
3'-Hydroxy-3-methyl-N-(6-methylpyndin-2-
yl)biphepyM-sulfonam ide 9 3 95 N NA 3569 v U H
2'-Fluoto-3-methyl-N-(6-methylpypdin-2-
yl)biphenyl-4-sulfonamide 9 5 93 H ' \ N NA 3869 r S
N- N CH3 3'-Fluoro-4'-mbthoxy-3-methyl-N-(6-
methylpypdin-2-yl)biphenyl-4-sulfonamideKi % Structure
Mth 1H NMR MS app inh (ml) (M) @ 0 1 UM NA 53 N NA 383
H3C fi N N CH3 2'-Ethoxy-3-methyl-N-(6-methylpypdin-2-
yl)biphenyl-4-sulfonamide NA 88 N NA 353 | V S N N CH3
3,3'-D imethyl-N-(6-ppethylpypdip-2-
yl)biphenyl-4-sulfonamide 35 78 H3C OO N NA 381 1 H3C
Jl CH3 4'-lsopropyl-3-methyl-N-(6-methylpypdip-2-
yl)biphenyW-sulfonam ide 11 100 N NA 367 |pV' S-N' N v
H CH3 HsCA 4'-Ethy 3-methyl-N-(6-methylpypdin-2-
yl)biphenyl-4-sulfonamide 15 81 H3C OWO If l N NA 383
JL Ji JL i - N N- CH HC o
4'-Ethoxy-3-mbthyl-N-(6-methylpypdip-2-
yl)biphenyl-4-sulfopamide 39 78 N NA 381 1 CH3 i Y S-N
N CH3 



HC- y Y 3'-lsopropyl-3-methyl-N-(6-methylpyndin-2-
yl)biphenyl-4-sulfonamide 47 74 "IVJfX N NA 367 H3C
3,3',4'-T pmethyl-N-(6-methylpyndip-2-
yl)biphenyl-4-sulfonamideKl % Structure Mth 'H NMR MS
app inh (mA) (M) @ 0 1 uM 17 82 N H - i NA 364 CN r V
N N CH J 2'-Cyano-3-methyl-N-(6-methylpy pdin-2-
yl)biphepyl-4-surfonamide 7 1 90 Hi V Jpl N NA 406 9
Cl if V N N HU U 3 2',3'-D
ichloro-3-methyl-N-(6-methylpy pdip-2-
yl)biphenyl-4-sulfonam ide 29 89 N NA 367 CH3 | SN N
CHHC A 1 H 3 2',3,3'-tpmbthyl-W-(6-metriylpypdip-2-
yl)biphenyl-4-sutfonamide 7 5 100 N NA 374 9 FAV ' HN
N CH3 2',3 1-Difluoro-3-methyl-N-(6-methylpy pdip-2-
yl)biphenyl-4-surfonamide NA 55 N NA 355 ( -SN N CHy U
H 3 4'-hydroxy-3-methyW(6-methylpy pd!n-2-
ylJbiphenyM-sulfonamide 21 88 N NA 416 9 | V S-N-- Il
l H N CH3 H3L 3-Methyl-N-(6-methylpy pdip-2-yl)-4'-
(methylsulfonyl)biphenyl-4-sulfonamide 43 75 H3C OWO j
l N NA 367 H3C l [| S N CH3
2'-ethyl-3-methyl-L/-(6-methylpy pdin-2- 



yl)biphepyl-4-surfonamidqKi % Structure Mth 1H NMR MS
app inh (m ) (nM) @ 0 1 uM 14 88 H3C owp f N NA 374 9
LJ J F 2',5'-difluop>3-n pbthyl-/V-(6-methylpyndin-2-
yl)biphepyl-4-sulfonamide 19 86 N NA 431 o'b
4'-(ethylsulfonyl)-3-methyl-W-(6-methylpypdip-
2-yl)biphepyl-4-sutfonamide 10 85 H3C OWO lf N NA 371
CH3 [f S N N A A H CH3
4'-fluoro-2l,3-dimbthyl-/V-(6-methylpypdin-2-
yl)biphenyl-4-sulfonamidq 19 86 H f N NA 383 fj g S N
-N CH3 HC 1 H H3CO 4'-Methoxy-3,3'-d
imethyl-N-(6-methylpy pdin- 2-yl)b
iphepyl-4-sulfonamide 20 87 N NA 397 J V -S-N- N CH3
4-(2,3-D ihydro-1,4-benzod ioxip-6-yl)-2-
methyl-N-(6-methylpy pdin-2- yljbenze pesulfonamide NA
63 I P N NA 396 9 F |fV S N N CH3
2'-Fluoro-3'-methoxy-3-methyl-N-(6-
methylpypdin-2-yl)biphenyl-4-sulfonamide 6 7 95 H3C
OWO ( N NA 374 9 [ g N N CH3
3',4'-difluoro-3-methyl-W-(6-methylpypdin-2- yl)biphb
pyl-4-surfonamideKi % Structure Mth 'H NMR M app inh
(m/ ) (M) @ 0 1 uM 18 88 H3C Owp N NA 395 



Jl J 4'-Butyl-3-methyl-N-(6-methylpy pdin-2-
yl)biphenyl-4-sulfonamide 47 74 N H J NA 395
4'-lsobutyl-3-methyl-M-(6-methylpy pdin-2-
yl)biphenyU-sulfonam ide 23 81 N NA 380 9 rIl VI S HN
N CH3 4-(2,3-D ihydro-1-bepzofuran-5-yl)-2-methyl-N-
(6-methylpyndin-2-yl)benzenesulfonam ide 47 75 N NA
373 Xl T Y H 2'-Chloro-2-methyl-N-(6-methylpy pdin-2-
yl)biphepyl-4-sulfonamide 31 77 N NA 373 HC JUL cig L
i Y NH N CH3 3'-Chloro-2-methyl-N-(6-m bthylpypdin-2-
yl)biphepyM-sutfonam ide 36 72 N NA 338 9 H3CWIl J N H
N CH3 2-MethykN-(6-methylpyndin-2-yl)biphenyl-4-
sulfonamide 16 90 N NA 353 Il I H H C
2,4'-DimethykN-(6-methylpyndin-2-
yQbiphenyM-sulfonamideKi % Structure Mth 1H NMR MS app
iph (m ) (M) @ 0 1 uM 43 73 N NA 368 9 H3C Il \ S N 



H N CH3 4'-Methoxy-2-methykN-(6-methylpyndin-2-
yl)biphenyl- 4-sulfonam ide 5 95 N NA 373 e V JCX Jl
VI NH N CH 4'-Chloro-2-methyl-N-(6-methylpy pdin-2-
yl)biphenyl-4-sutfonam idq NA 56 N NA 353 VJTiL Il \ N
H N CH3 2,2'-Dimetr^N-(6-methylpyndin-2-
yl)biphepyW-sulfonam ide 17 88 N NA 391 30W N CH . I'
J H F 3'-Chloro-4'-fluoro-2-methyl-N-(6-
methylpyndin-2-yl)b iphenyl-4-sulfonam ide NA 67 N NA
364 e  1 CHa 3'-Cyano-2-methyl-N-(6-methylpy pdin-2-
yl)biphenyl-4-sulfonam ide 18 87 N NA 406 9 2',4'-D
ichloro-2-methyl-N-(6-methylpy pdin-2-
yl)biphenyl-4-sulfonam ide 10 90 N NA 406 9 VJTX N N
CH3 Cl 3',5'-D ichloro-2-methy N-(6-methylpy pdin-2-
yl)biphepyl-4-sulfonam ideKi % Structure Mth 'H NMR MS
app iph (mi) (M) @ 0 1 uM 320 79 N NA 3689 H3CY V S-NL
N/L Jl J H CHJ 4'-(Hydroxymethyl)-2-methykN-(Bmethylpy
pdin-2-yl)biphenyl-4-sulfopapnide 



19 93 N NA 3569 3 Y V N CH, c Il L
3'-Fluoro-2-methyl-N-(6-methylpypdin-2- yl)biphenyl-
4-sulfonamide NA 28 N NA 3749 _ H3CWIl J -N H N CH3 F
F 3',5'-Dinuoro-2-methyl-N-(6-methylpyndin-2-
yl)biphenyl-4-sulfonamide 460 94 N NA 369 1 3/4 T H
CHa 3'-(Hydroxymbthyl)-2-methy N-(6-
methylpypdip-2-yl)biphenyt- 4-sulfonamide NA 40 N NA
353 H3C S N N CH3 2,3'-Dimethyl-N-(6-methylpypdin-2-
yl)biphbpyl- 4-sulfonamide 29 74 N NA 3929 _ N l H
3',4'.5'-Tpfluoro-2-methyl-N-(6-methylpypdip-
2-yl)biphenyM-sulfonam ide NA 9 N NA 383 H3CYJ l I
S'-NH N CH3 '-Ethoxy-2-methyl-N-(6-methylpypdin-2-
yl)biphenyl-4-sulfonamidbKi % Structure Mth 1H NMR MS
app inh (m ) (M) @ 0 1 uM NA 23 N NA 356 9 H3qW I S NH
N CH3 



2'-Fluoro-2-methyl-N-(6-methylpyndin-2-
yl)biphenyl-4-sulfopamide NA 63 N NA 3869 H3CY V S"N N
CH3 Il L H3CO 3'-Fluoro-4'-methoxy-2-methyl-N-(6-
melhylpypdin-2-yl)biphenyl- 4-sulfonamide 660 78 N NA
383 H3CYIl \ S N H N CH3 O CH3
2f-Ethoxy-2-methyl-N-(6-methylpypdin-2-
yl)biphenyl-4-sutfonamide 110 78 N NA 381 1 Y V N CH3
H3C J 3/4 H CH3 4'-lsopropyW-metl^N-(6-methylpynd
in-2- yl)biphenyl-4-sulfonamide NA 57 N NA 416 9 T Y J
H3C J L 2-Methy N- (6-methylpypdin-2-ylH' -
(methylsulfonyl)biphenyl-4-sulfonamide NA 87 N NA 367
HC SP X YIl Y NH N CH3 H3C L
4'-Ethyl-2-methyl-N-(6-methylpypdin-2-
yl)biphepyl-4-sulfonanpidq 110 81 O O S N NA 381 1 CH3
JL H3CgJ] g S N- N CH3 HC- Y
3'-lsopropyl-2-methyl-N-(6-methylpypdin-2-
yl)biphenyl-4-sulfonamideKJ % Structure Mth 1H NMR US
app inh (m ) (M) @ 



0 1 uM NA 58 N NA 406 9 HCg g Cl 2',3'-D
ichloro-2-methyl-N-(6-methylpypdin-2-
yl)biphenyl-4-sulfonamide 27 2 N NA 374 YY J L 9 F
2',3'-D ifluoro-2-methyl-N-(6-methylpyndip-2-
yl)biphenyM-sulfo pamide NA 65 %'?A N NA 411 1 H3(
OCH3 5'- soprapyl-2'-methoxy-2-methyl-N-(6- metr
ylpyndin-2-yl)biphepyl-4-sulfonamide NA 89 N NA 367 u
h3CWIl J S NH N CH3 3 2,2',5'-Tnmethyl-N-(6-methylpy
pdin-2- yl)biphenyl-4-sulfopamide NA 64 N NA 367 CH3
2,2',6'-T pmethyl-N-(6-methylpypdin-2-
yl)biphenyl-4-sulfonamide NA 61 N NA 371 H3CY N N CH3
H3 4'-Fluc3ro-2,2'-dimethyl-N-(6-methylpypdip-2-
yl)biphenyU-sulfonam ide MA 70 0 0 f i N NA 383 u YIl
T H N CH H3CO 4'-Methoxy-2,3'-d
imethyl-N-(6-metriylpypdin- 2-yl)biphenyl-4-sjlfonam
ideKi % Structure Mtfi 1H NMR MS app iph (m/z) 



(M) @ 0 1 uM NA 86 N NA 374 9 Y V N N CH3 P 3',4'-D
ifluorc-2-metriyl-N-(6-methylpy pdin-2- yl)biphepyl-
4-sulfopamide NA 62 N NA 397 e pJOL 4-(2,3-D ihydrc-1
,4-benzod ioxin-6-yl)-3- methyl-N-(6-metr iylpypdin-2-
yl)benzenesulfo pamide NA 65 N NA 395 H3C Jl VI N H N
CH3 4'-Butyl-2-methyl-N-(6 - methylpyndin-2-
yl)biphenyl-4-sulfo pamide NA 65 N NA 380 9 30 V ' N
CH 3 4-(2,3-D ihydro-1-benzofuran-5-yl)-3-methyl-N-
(6-methylpy pdin-2-yl)benzenesulfonam ide NA 57 N NA
395 HC Y X lfT N N CH3 CH3 i y
4'-lsobutyl-2-methyl-N-(6-methylpy pdin-2-
yl)biphenyl-4-sulfonam ide 5 8 96 0 (400 MHz, CD3OD) 8
01 (m, 2 359 1 H), 7 64 (m, 2 H), 7 55 (s 1 H), 7 51
(m, 1 H), 7 44 (m 1 H), 7 37 II \ H (m, 2 H), 7 00 (d,
J=8 59 Hz, 1 H), 6 61 (d, J=I 33 Hz, 1 H), 2 42 (s, 3
H) 4'-Chloro-biphenyM-sulfonic acid (6-methylpy
pdin-2-yl)-am!deKJ % Structure Mth 1H NMR M app inh
(m/z) (nM) @ 0 1 



uM NA 17 O (400 MHz, CDCI3) d 7 97 (s, 2 H), 315 1 7
80 (d, J=B 3 Hz, 2 H), 7 62 (d, J=8 3 Hz, 2 H), 7 53
(dd, J=b 6, 7 6 Hz, 1 H), 7 03 (d, J=B8 Hz, 1 H), 6 63
(d, J=7 3 Hz, 1 H), 2 30 (S, 3 H) N
L/-(6-Methyl-pypdin-2-yl)-4-(1H-pyrazol-4-yl)-
benzenesulfonamide 29 83 6 O (400 MHz, CDCI3) d 2 54
(s, 3 H), 410 1 3 18 (m, 4 H), 3 82 (m, 4 H), VJfTl 6
92 (m, 3 H), 7 46 (d, J = 8 8 Hz, 2 H), Jl H 7 61 (m,
3 H), 7 84 (m, 1 H), 7 94 (d, J = 8 6 Hz, 2 H)
4'-Morphol in-4-yl-biphenyl-4-sulfopic aad (6-
methyl-pyndin-2-yl)-amide NA 44 O (400 MHz, CDCI3) d 2
34 (s, 3 H), 341 1 6 58 (d, J = 7 3 Hz, 1 H), 6 78 (m,
f NA N CH3 2 H), 7 00 (d, J = 8 3 Hz, 1 H), 7 35 N J H
(m, 2H), 7 45 (m, 1H), 7 49 (m, 2H), 7 85 (m, 2H)
4'-Hydroxy-b iphenyM-sulfo pic aad (6-methylpy
pdin-2-yl)-amide 33 4 79 3 O (400 MHz, CDCI3) d 1 42
(t, J = 7 0 357 1 sPjfl Hz, 3 H), 6 61 (d, J = 7 3 Hz,
1 H), rNf V 6 76 (dd, J = 8 3, 2 5 Hz, 1 H), 6 79 - NH
N CH3 (d, J = 2 5 Hz, 1 H), 7 07 (d, J = 8 3 Hz, 1 H),
7 19 (d, J = 8 6 Hz, 1 H), 7 36 (d, J = 8 3 Hz, 2 H),
7 54 F CH3 (dd, J = 8 6, 7 3 Hz, 1 H), 7 96 (d, J
4'-Fluoro-2'-methyl-b iphenyl-4-sulfonicac id = 8 3
Hz, 2 H) (6-methyl-pypdin-2-yl)-amide 2 4 85 4 O (400
MHz, CDCI3) d 6 89 (d, J = 383 1 1 8 Hz, 1 H), 7 38
(d, J = 9 1 Hz, 1 Jl I H H), 7 50- 7 59 (m, 4 H), 7
63- 7 68 (m, 1 H), 7 72 (d, J = 8 8 Hz, 1 H), 7 74 (d,
J = 2 3 Hz, 1 H), 7 86 (d, J H3cTr "< s*CH3 = 8 3 Hz,
2 H), 9 34 (S, 1 H)
4'-Ethoxy-2'-methyl-biphenyl-4-sulfonic acid
(6-methyl-pypdin-2-yl)-amide NA 64 6 O (400 MHz,
CDCI3) d 1 42 (t, J = 369 1 7 0 Hz, 3 H), 4 05 (q, 3
H), 6 61 (d, 



rf b N N' CH3 J = 7 3 Hz, 1 H), 6 76 (dd, J = 8 3, Il
J H 2 5 Hz, 1 H), 6 79 (d, J = 2 5 Hz 1 H), 7 07 (d, J
= 8 3 Hz, 1 H), 7 19 (d, J = 8 6 Hz, 1 H), 7 36 (d, J
= H3CCr - H3 8 3 Hz, 2 H), 7 54 (dd, J = 8 6, 7 3
4'-Methoxy-2 1-rpethyl-biphepyl-4-sulfonic acid Hz, 1
H), 7 96 (d, = 8 3 Hz, 2 H)
(6-methy>pypdin-2-yl)-amide 4 9 89 3 O (400 MHz,
CDCI3) d 8 38 (d, J = 356 1 Y 2 5 Hz, 1 H), 8 00 (d, J
= 8 1 Hz, 2 ff H), 7 77 (dd, J = 8 6, 2 5 Hz, 1 H), J
H N CH3 7 60 (d, J = 8 1 Hz, 2 H) 7 46-7 54 (m, 1 H),
7 00 (d, J = 8 6 Hz, 2 H), 6 83 (d, J = 8 6 Hz, 2 H),6
60 (d, J H3CO N = 7 3 Hz, 2 H) 3 98 (s, 3 H), 2 42
4-(6-Methoxy-pypdin-3-yl)-N-(6-methy (S,3 H)
pypdin-2-yl)-benzenesulfonam ide NA 74 7 O (400 MHz,
CDCI3) d 8 83 (s, 2 H), NA 8 14 (d, J=8 3 Hz, 2 H), 7
69 - 7 77 ( cH (m, 3 H), 7 29 - 7 33 (m, 1 H), 6 78 Il
J p (d, J=7 1 Hz, 1 H), 2 45 (m, 3 H)
N-(6-Methyl-pypdin-2-yl)-4-pypdin-4-ylbe
pzenesulfonamideKl % Structure Mth 1H NMR MS app inh
(m ) (nM) @ 0 1 uM NA 100 O (400 MHz, DMSO-d6) d 7 89
(d NA J=8 3 Hz, 2 H) 7 70 (d, J=8 H 3 Hz. 2 3 COg A N
CH3 H) 7 66 (d, J=B 1 Hz 1 H) 7 45 - 7 56 (m, 3 H) 7
13 (s, 1 H) 3 84 (S 3 H) 2 33 (S, 3 H)
4'-Cyano-2-methoxy-biphepyl-4-sulfonic acid
(6-methyl-pypdin-2-yl)-amide NA 30 %,pif" ) P (400
MHz, CDCI3) 8 78 (d, 326 1 J=A 80 Hz, 1 H), 8 10 (s, 2
H) 7 90 N CH3 (m, 2 H), 7 81 (d J=I 83 Hz, 1 H) g 7 59
(d, J=B 84 Hz, 1 H), 7 42 (m 1 H), 6 95 (d, J=I 58 Hz,
1 H), 2 59 (s, 3 H)
N-(6-Methyl-pyndin-2-yl)-4-pypdin-2-ylbe
pzenesulfonamide 



NA 14 8 P (400 MHz, DMSO-db) d 9 37 (s, 1 329 1 H), 8
45 (S, 1 H), 8 15 (t, J = 8 7 Hz, 4 H), 7 85 (d, J = 7
8 Hz, 1 H) 7 28 (S 1 H), 6 88 (s, 1 H), 4 09 (S H3C-N/
T 3 H), 2 52 (S, 3 H) 4-(1-MethyHH-
imidazoM-yl)-N-(6-methy
pypdin-2-yl)-benzenesulfonamide NA 2 6 P (400 MHz,
CDCI3) d 8 97 (S 1 H), 327 1 8 16 - 8 22 (m, 2 H), 8
11 - 8 16 n (m, 2 H), 8 04 (d, J=2 3 Hz 1 H), 7 93 (d,
J=B 6 Hz, 1 H), 7 86 - 7 91 (m, 1 H), 7 68 (d, J=b 8
Hz 1 H), f\ V 6 99 (d, J=I 6 Hz, 1 H), 2 62 (S, 3 H)
6-Pypmidin-2-yl-pypdipe-3-sulfopic acid (6-
methyl-pypdin-2-yl)-amide NA 45 7 Q (400 MHz, CDCI3) d
2 34 (S, 3 H), 368 1 6 58 (d, J = 7 3 Hz, 1 H), 6 78
(m, |f S N N CH3 2 H), 7 00 (d, J = 8 3 Hz, 1 H) 7 35
Jl J H (m, 2H), 7 45 (m, 1H), 7 49 (m, 2H), 7 85 (m,
2H) J O 4'-(6-Methyl-pypdin-2-ylsulfamoyl)-biphenyl-4-
carboxylicacid amide NA 11 8 R (400 MHz, CDCI3) d 2 30
(S, 3 H) 383 1 JCX 3 04 (m, 2 H), 4 05 (t, J = 5 8 Hz,
1 H), 6 79 (m, 1 H), 7 08 (d, J = 7 6 Hz, 1 H) 7 40
(d, J = 8 1 Hz, 2 H), r 7 44 (m, 2 H), 7 55 (d J = 8 8
Hz, 2H), 7 64 (m, 3H) 4'-(2-Aminc-
ethoxy)-biphenyl-4-sulfonic acid
(6-methyl-pypdin-2-yl)-amide NA 39 7 S (400 MHz,
CDCI3) d 8 21 (S, 1 H), 316 1 7 90 (d J = 8 3 Hz, 1
H), 7 62 (d, J = 8 3 Hz, 1 H), 7 56 (S, 1 H), 7 54 (m,
1 H), 7 04 (m, 1 H), 6 56 (m, 1 H), 2 30 (S, 3 H) V o
N-(6-Methyl-pypdin-2-yl)-
4-oxazol-5-ylbenzenesulfonamide NA 114 T (400 MHz,
DMSO-db) d 10 10 (br 421 1693 s, J = 3 8 Hz, 1 H), 7
90- 8 07 (m, 6 rj V -S-N N CH, H), 7 71- 7 86 (m, 3
H), 7 4 1 (d, J = 7 8 Hz, 1 H), 7 19 (d, J = 7 6 Hz, 1
Xj \ H), 4 17 (t, = 6 6 Hz, 2 H), 3 24 (m, 2 H), 2 82
(S, 6 H), 2 33 (s, 3 NC H3C CH3 



4'-Cyano-biphenyl-4-sulfopic acid (2- H)
dimethylamino-ethylH6-metr iyl-pypdin-2-yl)- amideKl %
Structure Mth 'H NMR MS app iph (m/z) (M) @ 0 1 UM NA
9 6 U (400 MHz. DMSO-db) 8 7 91- 8 01 394 1218 (m, 6
H), 7 79 (d, J = 8 3 Hz, 2 H), ( -N N CH3 7 73 (t, J =
7 B Hz, 1 H), 7 27 (d, J = 7 8 Hz, 1 H), 7 11 (d, = 7
6 HZ, 1 H), 3 83 (t, J = 6 3 Hz, 2 H), 3 47 (t, J = 6
3 Hz, 2 H), 2 31 (S, 3 H) NC  H
4'-Cyano-biphenyl-4-sulfonic acid (2-hydroxyethyl)-(
6-methyl-pypdin-2-yl)-amide 22 6 81 8 V (400 UHz,
DMSOd ) d 2 16 (s, 3 351 0 H), 6 51 (S, 1 H), 7 01 (S1
1 H), (f N N CH3 7 54 (S, 1 H), 7 83 (d, J = 8 3 Hz, 2
Il I H H), 8 03- 8 10 (m, 1 H), 8 12 (s, 2 H), 8 94
(S, 1 H) 6-(4-Cyano-phenyl)-pypdine-3-sulfonic aad
(6-methyl-pypdip-2-vl)-amide 40 70 V (400 MHz, CDCI3)
d 9 18 (1H, S), 342 8 28 (1H, d), 8 01 (1H, dd), 7 77
(1H, d), 7 56 (1H, t), 7 18 (1H, d), r[ fI VJ H N CH3
7 16 (1H, d), 7 10 (1H, d), 7 04 (1H, d), 6 58 (1H,
d), 2 47 (1H, s), N-H not observed
6-(4-Fluoro-phenyl)-pypdinb-3-sutfonic a d (6-methy
pyndip-2-yl)-amide NA 2 4 W (400 MHz, CDCI3) d 8 65
(d, 333 1 J=2 3 Hz, 1 H) 7 88 (dd, J=9 1, 2 5 Hz, 1 H)
7 26 - 7 46 (m, 1 H) 7 00 (d, J=B6 Hz, 1 H) 6 40 - 6
61 (m, 2 N H) 3 58 (d, J=5 1 Hz, 3 H) 2 93 - 3 14 (m,
3 H) 2 29 (s, 3 H) 1 47 - 1 81 (m, 6 H)
N-(6-methylpyndin-2-yl)-6-pipepdin-1-
vlpypdine-3-suifopamide 



10 7 94 8 X (400 MHz, CDCI3) d 2 46 (s, 3 H) 380 1 4
10 (S, 3 H) 6 60 (d, J=I 33 Hz, 1 ( g S N N CH3 H) 7
04 (d, J=B84 Hz, 1 H) 7 10 (s, 1 H) 7 19 (dd, J=I 96,
1 14 Hz, 1 H) 7 44 - 7 50 (m, 1 H) 7 54 (d, J=I 58 Hz,
1 H) 7 62 - 7 67 (m, 2 H) 8 05 (d, J=B34 Hz, 2 H)
4'-Cyapo-3'-methoxy-biphenyl-4-sulfonic acid (6-
methyl-pyndin-2-yl)-amide 20 87 7 X (400 MHz, CDCI3),
d 8 97 (S, 1H), 393 0 8 19 (d, J = 8 3 Hz, 2 H), 8 13
(d, J |f Y N N CH3 = 8 3 Hz, 1 H), 8 06 (dd, J = 8 4,
Jl \ H 2 15 Hz, 1 H) 7 93 (d, J = 8 6 Hz, 1 H) 7 89
(m, 1 H) 7 68 (d, J = 8 8 Hz, 1 H) 6 99 (d, J = 7 58
Hz, 1 H) F3C 2 62 (S,3 H)
N-(6-Mbthyl-pypdin-2-yl)-4-(5-tpfluoromethylpynd
in-2-yl)-bepzenesulfonamide 12 100 X (400 MHz, CDCI3)
d 7 98 (s, 1 H) 418 1 7 97 - 8 02 (m, 1 H) 7 95 (d,
J=8 3 CF3 S N N -CH3 Hz, 2 H) 7 95 (d, J=B3 Hz, 2 H) 7
80 (dd, J=8 0, 1 4 Hz, 1 H) 7 56 - 7 66 (m, 1 H) 744 -
7 52 (m. 1 H) 7 35 - 7 44 (m, 2 H) 7 32 (d, J=B3 Hz, 2
H) 6 96 (d, J=B8 Hz, 1 H)
4'-Cyaps-2'-tpfluoromethyl-biphenyl-4-sulfon ic 6 52
(d, J=I 3 Hz, 1 H) 2 37 - 2 49 acid
(6-methyl-pypdin-2-yl)-amide (m, 3 H) 5 3 95 5 X (400
MHz, CDCI3) d 7 95 (d, J=I 1 364 1 Hz, 2 H), 7 82 - 7
91 (m, 4 H), 7 72 (d, J=B 1 Hz, 1 H), 7 31 (t, J=B0
Hz, 1 H), 6 21 (d, J=B1 Hz, 1 H), 5 92 (d, J=I 6 Hz, 1
H), 2 56 (s, 3
4'-Cyano-3'-methyl-biphepyl-4-sulfonicac id H)
(6-methyl-pypdin-2-yl)-amideKi % Structure Mth 'H NMR
MS app inh (m*) (nM) @ 0 1 uM 3 5 94 4 X (400 MHz,
CDCI 3) d 8 11 (d, J=8 3 384 0 



Hz, 2 H) 7 86 (t, J=S 1 Hz, 1 H) ( g S-N N CH3 7 77
(d, J=B 3 Hz. 1 H) 7 71 (s, 1 H) 7 70 (d, 1 H) 7 56
(d, J=B 6 Hz, 2 H) 6 92 (d, J=I B Hz, 1 H) 2 58 (S, 3
H) 3'-Chloro - 4'-cyano-b iphenyl-4-sulfon ic acid (6-
methvl-py pdin-2-vl) - amide NA 85 7 X (400 MHz, CDCI
3) 10 19 (bs, 1 351 0910 H) 8 94 - 8 96 (m, 1 H) 8 11
- 8 15 fJ Y - N N CHs (m, 2 H) 8 02 - 8 09 (m, 3 H) 7
85 - Jl I H 7 88 (m, 1 H) 7 50 (dd, J=8 6, 7 3 Hz, 1
H) 6 97 (d, J=B 0 Hz, 1 H) 6 57 (d, J=7 3 Hz, 1 H) 2
42 (s, 3 NC N H) 4-(5-Cyano-py
pdip-2-yl)-N-(6-methyl-py pdin- 2-yl)-benzenesulfonam
ide NA 60 1 H3CO O O f \ Y (400 MHz, CDCI3) 6 8 08 (d,
380 1 J=B 1 Hz, 1 H), 7 74 (d, J=8 6 Hz (PY S N- N CH3
2 H), 7 60 - 7 68 (m, 2 H), 7 43 - Jl \ H 7 51 (m, 1
H), 7 22 (dd, J=B 1 1 5 Hz, 1 H), 7 09 (S, 1 H). 6 98
(d, J=8 8 Hz, 1 H), 6 65 (d, J=7 3 Hz, 1 H), 3 91 (S,
3 H), 2 43 (S, 2 H) 4'-Cyano-3-methoxy-b
iphenyl-4-sulfon ic acid (6-methyl-py pdin-2-yl)-am
ide <1 100 Z (400 MHz, DMSOd 6) d 8 05 (1H, 364 d), 7
96 (2H, d), 7 93 (2H, d), 7 89- 7 68 (2H, m), 7 62
(1H, t), 7 01 Jl \ H (1H, bs), 6 61 (1H, bs), 2 69 (3H
s), 2 31 (3H, S), N-H proton not observed
4'-Cyano-3-methyl-b iphenyl - 4-sulfon ic aad (6-
methyl-pynd in-2-yl)-am ide NA 42 8 CH3 Z (400 MHz,
CDCI3) d 8 22 (S. 2H), 369 1259 7 68-7 66 (m, 2H), 7
50-7 48 (m. 2H), 7 28-726 (2H, m), 6 90-6 88 (1H, m),
6 65 (s, 1H), 3 80 (S 3H) 2 40 (s, 3H), 2 36 (S,3H) L
H OCH3 A 4'-Methyl-b iphenyl-4-sulfon ic acid
(3-methoxy- 



6-methykpynd ip-2-yl)-am ide 4 5 100 H3C Owp f Z (400
MHz, DMSO-db) d 8 01 (1H. 357 d), 7 77 (1H, d), 7 74
(1H, d), 7 65- N CH 7 56 (3H, m), 7 31 (1H, t). 6 98 y
(1H, bs), 6 62 (1H, bs), 2 67 (3H S), 2 30 (3H, S),
N-H proton not observed 4'-Fluoro-3-methyl-b
iphenyl-4-sulfo pic acid (6- methyl-py pdin-2-yl)-am
ide 15 91 Z (400 MHz, DMSO-db) d 7 80 (1H, 357 S), 7
73 (1H, d), 7 65 (1H, t), 7 42 [ V ' S N N CH3 (1H,
d), 7 40 (1H, d), 7 34 (1H, d), Il J H 7 28 (1H, t), 7
09 (1H, bs), 6 68 (1H, bs), 2 32 (3H, S) 2 27 (3H, s),
N-H protonnot observed FL CH3 4'-Fluoro-2-methyl-b
iphenyl-4-sulfon ic acid (6- methyl-p gdin-2-vl)-am
ideEg Ki % Structure Mth 'H NMR MS app inh (TOZ) (M) @
0 1 UM 281 10 92 9 Z (400 MHz, DMSO-de) d 7 93 (2H,
364 d), 7 82 (1H, S), 7 75 (1H, d), Y X 7 65 (1H, t),
7 59 (2H, d), 7 38 (1H, d), Jl J H 7 10 (1H, bs), 6 67
(1H, bs), 2 33 (3H, S), 2 28 (3H, s), N-H proton not
observed NCLJ CH3 4'-Cyano-2-methyl-biphenyM-sulfon ic
acid (6- methyl-pypdin-2-yl)-amide 282 < 1 100 AA (400
MHz, DMSO-db) d 7 95 (d, 365 1 J=7 1 Hz, 2 H) 7 82 - 7
91 (m, 4 H) 7 72 (d, J=B1 Hz, 1 H) 7 31 (t, L J J=8 0
Hz, 1 H) 6 21 (d, J=B1 Hz, 1 H) 5 92 (d J=I 6 Hz, 1 H)
2 56 (s, 3 H) 4'-Cyano-3'-methyl-biphepyl-
4-sulfopicac id (6-amino-pypdin-2-yl)-am ide 283 5 7
100 AB (400 MHz, CDCI3) d 8 13 (t, J=I T 368 1 Hz, 1
H) 7 77 (d, 2 H) 7 70 - 7 74 l X (m, 1 H) 7 66 (d,
J=B1 Hz, 2 H) Jl l 7 48 (d, J=B6 Hz, 1 H) 7 35 (d, 



J=11 1 Hz, 1 H) 7 23 (s, 1 H) 6 78 (d, J=I 3 Hz, 1 H)
2 55 (S, 3 H) 4'-Cyano-3-fluoro-b iphenyl-4-sulfon ic
acid (6- methyl-pypdin-2-vl)-amide 284 3 4 100 AC (400
MHz, CDCI3) d 7 88 (dd, 368 1 J=8 1, 1 5 Hz, 1 H) 7 73
- 7 84 (m, F 4 H) 7 64 (d, J=I 3 Hz, 2 H) 7 57 (t, Jrl
gJ -S'- N H N CH3 J=I 7 Hz, 1 H) 7 40 (d, J=8 8 Hz1 1
H) 6 84 (d, J=7 6 Hz, 1 H) 2 57 (S, 2 H)
4'-Cyano-2-fluoro-b iphenyl-4-sulfo pic acid (6-
methyl-pypdin-2-yl)-am ide 285 2 9 100 AD (400 MHz,
CDCI3) d 8 37 (d, J=I 5 418 1 e Y X Hz, 1 H) 8 23 (dd,
J=8 1, 1 8 Hz, 1 N N CH H) 7 83 (dd, J=B8, 7 6 Hz, 1
H) Jl J H 7 73 (d, J=B1 Hz, 2 H) 7 43 - 7 50 (m, 1 H)
7 39 - 7 44 (m, 2 H) 6 86 (d, J=7 3 Hz, 1 H) 2 59 (S,
3 H) 4'-Cyapc- 2-tpfluoromethyl-b iphenyl-4-sulfopic
acidJ6-methyl-pypdin-2^l)-am ide 286 NA 100 H? j AE
(400 MHz, DMSO-db) d 7 95 (d, NA J=B6 Hz, 2 H), 7 80 -
7 90 (m, 3 g S N CH3 H), 7 52 - 7 72 (m, 1 H), 7 30
(dd, J=8 2, 1 4 Hz, 1 H), 7 22 (d, J=1 8 Hz, 1 H), 6
72 (s, 1 H), 2 37 (m 3 H) 4'-Cyano-3-hydroxy-b
iphenyl-4-sulfon ic acid (6-methyl-pypdin-2-vl)-am ide
287 NA 67 1 o AF (400 MHz, MeOD) d ppm 7 38 - 3626 wo
ff i ' JL L J 7 44 (m 1 H) 7 57 (d, J=9 35 Hz, 2 Jfi
JT H (tm) JH=)B70684H-z,717H1)(m8 ,072 -H8)
1727(8m,(d3, H) 8 13 - 8 24 (m, 4 H) 8 73 (d, J=A29
Hz, 1 H)
4-Pypdin-2-yl-N-quinolin-2-ylbenzenesulfonamide 288 NA
91 owp j Y l AF (400 MHz, CDCI3) d 6 89 (d, 387 1 =9
35 Hz, 1 H) 7 36 - 7 46 ((T),2 H) 7 61 - 7 67 (m, 2 H)
7 88 (t, Jl H J=B08 Hz, 2 H) 8 01 - 8 07 (m 1 H) 8 11
- 8 17 (m, 4 H) 8 95 (S, 1 H) NC 



4-(5-Cyano-pypdin-2-yl)-N-qu inolin-2-ylbe
pzepesulfonamideKi % Structure Mth 'H NMR MS app inh (
vz) (nM) @ 0 1 uM NA 73 9 AF (400 MHz, CDCI3) d 6 94 -
7 00 387 1 (m, 1 H) 7 39 - 7 49 (m, 2 H) 7 64 - 7 72
(m, 4 H) 7 79 (d, J=8 08 Hz, 1 Jl J H H) 7 95 (d, J=9
35 Hz, 1 H) 8 00 (dd, J=8 08, 2 27 Hz, 1 H) 8 16 (d,
Jj J J=8 59 Hz, 2 H) 8 92 (d, J=I Tt NC N Hz, 1 H)
4-(6-Cyanc-pynd
in-3-yl)-N-quinolin-2-ylbenzenesulfonamide NA 100 AG
(400 MHz, DMSO-db) d 7 40 (t, 387 1 O rO Ili VT l1 J=I
58 Hz, 1 H) 7 57 - 7 64 (m, 2 H) 7 70 (t, J=I 33 Hz, 1
H) 7 86 (d, Jl J H J=I 83 Hz, 1 H) 7 99 (d, J=Z 59 Hz,
2 H) 8 24 (d, J=B34 Hz, 1 H) 8 28 - 8 33 (m, 3 H) 8 37
(d, J=7 83 Hz, 1 H) 9 16 (S, 1 H)
6-(4-Cyanc-phenyl)-pynd ine-3-sulfonic acid
quinolin-2-ylam ide NA AG (400 MHz, DMSO-de) d 7 31 -
7 42 380 1 (m, 3 H) 7 56 - 7 62 (m, 2 H) 7 70 (t, J=I
33 Hz, 1 H) 7 85 (d, J=I 83 Jl J H Hz, 1 H) 8 07 - 8
13 (m, 1 H) 8 14 - 8 20 (m, 2 H) 8 30 (d, J=9 35 Hz, 2
H) 9 10 (S, 1 H) 6-(4-Ruoro-phenyl)-py
pdine-3-sulfopic aad quinolin-2-ylam ide NA O AG (400
MHz, DMSOd 6) d 2 30 (d, NA \>/O [lfI V J=I 26 Hz, 3
H) 7 26 (t, J=9 09 Hz, 1 H) 7 40 (t, J=I 45 Hz, 1 H) 7
59 H C I J H (d, J=B08 Hz, 2 H) 7 69 (t, J=I 20 Hz, 1
H) 7 85 (d, J=I 58 Hz, 1 H) 7 97 (ddd, J=8 21, 5 31, 2
40 Hz, 1 H) 8 05 - 8 13 (m, 2 H) 8 29 (d,
6-(4-Fluoro-3-methyl-phenyl)-py pdine-3- J=9 35 Hz, 2
H) 9 08 (s, 1 H) sulfomc acid quipolin-2-ylamide NA AH
O O if ) (400 MHz, CDCI ), d 9 19 (d, J = 377 1072 1
Jl 1 5, 1 H), 8 35 (dd, J = 10 8, 2 2 Hz, 1 H), 8 26
(d, J = 7 8 Hz, 1 H), I|f"VJ 



' NH N V- 8 07 (d, J = 8 6 Hz, 1 H), 7 90 (d, J = 8 6
Hz, 1 H), 7 56 (t, J = 7 8 Hz, 1 H), 6 87 (d, J = 8 4,
1 H), 6 82 (d, J = 8 5, 1 H), 1 81-1 78 (m, 1
6-(4-Cyano-phenyl)-py pdine-3-sulfonicac id H), 0 93-0
89 (m, 2 H), 0 73-0 70 (6-cydopropyl-py
pdin-2-yl)-amide (m, 1 H) NA O O I I AH (400 MHz,
CDCI3), d 9 19 (d, J = 420 0992 1 L 1 5, 1 H), 8 35
(dd, J = 10 8, 2 2 Hz, 1 H), 8 26 (d, J = 7 8 Hz, 1
H), I J H V 8 07 (d, J = 8 6 Hz, 1 H), 7 90 (d, J = 8
6 Hz, 1 H), 7 56 (t, J = 7 8 Hz, lf N 1 H), 6 87 (d, J
= 8 4, 1 H), 6 82 F3C (d, J = 8 5, 1 H), 1 95-1 89 (m,
1 6-(4-Tpfluoromethyl-phenyl)-py pdine-3- H), 0 93-0
89 (m, 2 H), 0 73-0 70 sulfonic aad
(6-cyclopropyl-pypdip-2-yl)- (m, 1 H) amide 2 3 100 Al
(400 MHz, DMSO-cfe),d 13 58 (br 344 0522 s, 1 H), 8 43
(s, 1 H), 8 21 (d, J = Hl V 8 3 Hz, 1 H), 7 82 (dd, J
= 8 3, 1 3 Hz, 1 H), 7 72 (m, 1 H), 7 16 (m, 1 NC- _J
- V - l H 3 H) 6 68 (br d, J = 7 3 Hz, 1 H), 2 63 (S,
3 H), 2 34 (S, 3 H) 5-Cyapo-3-methyl-bepzo[b]th
iophene-2- sulfomc aad (6-methyl-py pdin-2-yl)-amideKi
% Structure 1H NMR IViS app inh (m ) (M) 0 1 uU NA 16
0 AJ (400 MHz, CDCI3) d 7 98 (d, J = 394 0 . . - - . i
- i q 08 Hz, 1 H), 7 57 (s, 1H), V > 7 51 1 HN-N/ (m,
2H), 7 23 (t, J = 8 0 Hz, 1H), 6 68 (d, J = 8 34 Hz,
1H), 3 52 (d, J Pyrrol idine-2-carboxyl ic acid
[6-(3-chlorc-2- = 6 8 Hz, 1H), 3 28 (m, 4 H), 2 29
methyl-benzenesulfonylamino)-pyndin-2-yl]- (m, 1H), 2
12 (dd, J=10 99, 5 68 amide Hz, 1 H) NA 3 4 AK (400
MHz, CD CN) d 8 35 (br s , 1 3190 H), 8 42 (dd, J = 4
6, 1 8 Hz, 2 H), , -S y CH3 7 53 (t, J = 8 4 Hz, 1 H),
7 15 (d, J H = 4 8 Hz, 2 H), 6 84 (d, J = 8 3 Hz, 



1 H), 6 78 (d, J = 7 5 Hz, 1 H), 3 90 (dd, J = 6 5, 4
6 Hz, 1 H), 3 60-3 57 (m. 1 H), 3 45-3 27 (m, 4 \ H),
2 28-2 20 (m, 1 H) NJ- 3- Pyndin-4- yl- pyrrol
idipe-1-sulfo pic aad (6- methyl-py pdin-2-yl)-am ide
NA 13 3 AK (400 MHz, CDCI3) d 2 43 (3 H, S) 288 4 76
(4 H, S) 6 65 (1 H, d, J=I 3 Hz) 7 05 (1 H, d, J=8 6
Hz) 7 19 - 7 23 (2 H, m) 7 25 - 7 29 (2 H, m) 7 52 (1
H, dd, J=8 5, 7 4 Hz) 1,3-Dihydro- isoindole-2-sulfon
ic acid (6- methyl-py din-2-yl)-am ide NA 55 7 AK (400
MHz, CDCI3) d 7 47 (dd, J = 304 2 8 6, 7 3 Hz, 1 H), 7
42 (dd, J = 7 6, CH3 1 5 Hz, 1 H), 7 33 (S, 1 H), 7 21
(d, H J = 8 1 Hz, 1 H), 6 8 1 (d, J = 8 6 Hz, 1 H), 6
53 (d, J = 7 1 Hz, 1 H), 7-Cyano-3,4-d ihydro-1H-
isoqu inoline-2- 4 45 (S, 2 H), 3 56 (t, J = 5 9 Hz, 2
sulfonic aad (6-methyl-py pdin-2-yl)-am ide H), 2 99
(t, J = 5 8 Hz, 2 H), 2 39 (S, 3 H) 11 88 3 AK (400
MHz, CDCI3) d 7 50 (dd, J = 329 2 8 5, 7 4 Hz, 1 H), 7
13- 7 16 (m, 2 N N CH3 H), 7 07- 7 11 (m, 1 H), 7 0 1-
7 05 H (m, 1 H), 6 97 (s, 1 H), 6 62 (d, J = 7 3 Hz, 1
H), 4 48 (s, 2 H), 3 57 (t, 3,4-D ihydrc- 1H-isoqu
inoline-2-sulfon ic aad J = 5 9 Hz, 2 H), 2 93 (t, J =
5 9 (6-methyl-py pdip-2-yl)-am ide Hz. 2 H), 2 4 1 (S,
3 H) 4 9 100 AK (400 MHz, CDCI3) d 7 53 (dd, J = 350 1
8 3, 7 6 Hz, 1 H), 7 07 - 7 13 (m, 2 N H3 H), 6 97
(td, J = 8 8, 2 3 Hz, 3 H), 6 65 (d, J = 7 3 Hz, 1 H),
3 9 1 (dd, J = 10 2, 1 9 Hz, 2 H), 2 86 (td, J = 12 2,
2 3 Hz, 2 H), 2 51 - 2 59 (m, 1 H), 1 87 (S, 1 H) 2 44
(S, 3 H), 4-(4-Fluoro-phenyl)-p ipepdine-1-sulfon ic
acid 1 84 (d, J = 1 5 Hz, 1 H), 1 72 (qd, (6-methyl-py
pdin-2-yl)-am ide = 12 7, 3 9 Hz, 2 H) NA 18 1 AK (400
MHz, CD CN) d 8 35 (br s , 1 297 0 H), 7 60 (t, J = 8
4 Hz, 1 H), 7 02 N' S - N N CH3 



(d, J = 8 1 Hz, 1 H), 6 77 (d, J = 7 6 Hz, 1 H), 3 77
(dd, J = 10 4 , 1 5 Hz, 1 H), 3 77 (dd, J = 10 4, 1 5
Hz, 1 H), 3 61 (d, J = 4 8 Hz,
Hexahydro-pyrralo[1,2-a]pyraz inb-2-sulfon ic 4 H), 3
04 (m, 3 H), 2 6 1 (t, J = acid (6-methyl-py
pdin-2-yl)-am ide 10 4 Hz, 1 H), 241 (s, 3 H), 2 20- 1
97 (m, 3 H), 1 86-1 71 (m, 3 H), 1 41-1 33 (m, 1 H) 7
6 89 3 AK (400 MHz, CDCI3) d ppm 1 28 (t, J 318 1 = 7
58 Hz, 3 H), 2 70 (q, J = 7 58 CH3 N' N N Hz, 2 H), 2
94 (t, J = 5 94 Hz, 2 H), 3 57 (t, J = 5 94 Hz, 2 H),
4 48 (s, 2 H), 6 63 (d, J = 7 33 Hz, 1 H), 6 96 3,4-D
ihydro-1H- isoqu inolipe-2-sulfon ic aad - 7 00 (m, 1
H), 7 03 (dd, J = 5 18, (6-ethyl-py pdin-2-yl)-am ide
3 66 Hz, 1 H), 7 07 - 7 11 (m, 1 H), 7 12 - 7 15 (m, 2
H), 7 55 (dd, J = 8 46, 7 45 Hz, 1 H)Ki % Structure
Mth 1H NMR MS app inh (m*) (M) @ n 1I uM 20 79 6 CH3
AK (400 MHz, CDCI3) d 2 23 (s, 3 H) 318 2 2 36 (S, 3
H) 2 92 (t, J=S81 Hz, 2 H) 3 52 (t, J=5 94 Hz, 2 H) 4
44 ? fi (s - i \ q "s. . 2 H) 6 34 (S, 1 H) 6 73 (s, 1
H) . [ || N N N CH3 7 00 - 7 05 (m, 1 H) 7 07 - 7 11
(m 1 H) 7 11 - 7 16 (m, 2 H) S^-Dihydro-IH-isoqui
poline-Z-sutfonicacid (4,6-dimethyl-pypdin-2-yl)-amide
NA 1 1 O O if"* ! AK (400 MHz, CDCI3) d 10 36 (br s, 1
357 1379 1 JL H), 7 52 (t, J = 8 0 Hz, 1H), 7 45- 7 28
(m, 5H), 7 00 (d, J = 8 0 Hz 1H), 6 57 (d, J = 8 0 Hz,
1H), - H 4 00- 3 80 (m, 2 H), 3 30- 3 15 (m NC 2 H), 2
45 (s, 3 H), 2 20- 2 05 (m, 4 4-Cya po-4-phenyl-p ipe
pdipe-1-sulfon icac!d H (6-methyJ-py pdin-2-yl)-am ide
1' 7 4 100 AK (400 MHz, CDCI3) d 9 56 (br s, 1 332
1432 H), 7 53 (t, J = 8 0 Hz, 1H), 



7 34- 7 24 (m, 2H), 7 24- 7 12 (m, 3 I j H 3 H), 7 05
(d, J = 8 0 Hz, 1H), 6 67 (d, J = 8 0 Hz, 1H), 3 97- 3
87 (m, [I J 2 H), 2 93- 2 80 (m, 2 H), 2 62- 2 50 (m,
1 H), 2 47 (S 3 H), 4-Phenyl-pipepdine-1-sulfonic acid
(6-methyl- 1 93- 1 83 (m, 2 H), 1 83- 1 67 (m,
pypdin-2-yl)-amide 2 H) NA 29 5 AK (400 MHz, CDCI3) d
9 60 (br S, 1 408 1739 H), 7 47 (t, J = 8 0 Hz, 1 H),
r N' N N CH 7 30- 7 10 (m, 10 H), 6 99 (d, J = P H 8 0
Hz) 6 63 (d, J = 8 0 Hz), 3 40- 3 32 (m, 4 H), 2 48- 2
41 (m, Ph 4 H), 2 38 (S,3 H)
4,4-Diphepyl-pipepdine-1-sulfonic acid (6-
methyl-pypdin-2-yl)-amide <1 95 7 o o i AK (400 MHz,
CDCI3) d 1 65 - 1 76 393 1 c' I A J (m, 4 H) 2 42 - 2
52 (m, 1 H) 2 64 (td, J = 11 56, 3 66 Hz, 2 H) 3 75 I
J H (d, J = 11 87 Hz, 2 H) 6 68 (d, J = 9 35 Hz, 1 H)
7 11 (d, J = 8 34 Hz, 1 J 2 H) 7 13 - 7 21 (m, 2 H) 7
37 - NC 7 46 (m, 4 H) 7 67 (d, J = 9 60 Hz,
4-(4-Cyano-phenyl)-pipepdine-1-sulfonic acid 1 H)
quinolin-2-ylamide 7 6 90 AK (400 MHz, CDCI3) d 1 66 -
1 82 350 1 (m, 2 H) 1 83 - 1 93 (m, 2 H) 2 45 r N' N N
CH3 (S, 3 H) 2 52 - 2 64 (m, 1 H) 2 83 - I u - I n 2
98 (m, 2 H) 3 88 - 3 97 (m, 2 H) 6 67 (d, J=7 07 Hz, 1
H) 6 88 - 1 J 7 23 (overlapping m, 5 H), 7 50 - 7 60
(m, 1 H) 4-(3-Fluoro-phenyl)-pipepdipe-1-sulfonic acid
(6-methyl-pyndin-2-yl)-amide 18 100 AK (400 MHz,
CD3CN) d 8 91 (br s, 1 357 1 H), 8 68 (d, J = 8 3 Hz,
2 H), 7 61 N' S- N N CH3 (t, J = 8 6, 1 H), 7 39 (d, J
= 8 1 I I I J JL J Hz, 2 H), 7 01 (d, J = 8 6 Hz, 1
H), 6 80 (d, J = 7 3 Hz, 1 H), 3 87 (dd, Ij I J = 10
1, 2 1 Hz, 2 H), 2 88 (td, J = NC 12 3, 2 3 Hz, 2 H),
2 42 (s, 3 H),
4-(4-Cyano-phenyl)-pipepdinb-1-sulfonicac id 1 86 (bd,
J = 12 9 Hz, 2 H), 1 69 (6-methyl-pypdin-2-yl)-amidb
(qd, J = 12 6, 4 Hz 2 H) 



2 6 100 CH3 AK (400 MHz, DMSO-db) d 7 56 (d, J 371 1 =
8 4 Hz, 2 H), 7 25 (d, J = 8 1 Hz, 2 H), 6 70 (bs, 1
H), 6 32 (bs, 1 H), 3 51 (d, J = 7 6 Hz, 2 H), 2 64- N
N N CH3 2 42 (m, 3 H), 2 11 (s, 3 H), 2 03 1 J (S, 3
H), 1 61 (d, J = 11 4 Hz, 1 H), 1 49-1 34 (m, 2 H) NC-
4-(4-Cyano-phenyl)-pipendine-1-sulfonic acid
(4,6-dimbthyi-pypdip-2-yl)- amideMth Eg Ki % Structure
'H NMR MS app inh (mi) (nM) @ 0 1 uM 312 NA 6 9 o AK
(400 MHz, CDCI3) d 2 42 (S, 3 H) 359 1 '/o 1 i1 I i 3
34 (dd, J=6 06, 4 04 Hz, 2 H) 3 60 (dt, J=5 05, 2 53
Hz, 2 H) 3 72 N=J\ JI UH (dd, J=5 94, 2 40 Hz, 2 H) 4
21 (d ' N J=7 07 Hz, 2 H) 6 93 (d, J=B84 Hz, 1 H) 7 32
- 7 41 (m, 2 H) 7 57 - 7 65 (m, 2 H) 7 87 (d, J=9 60
Hz, 1 CH3 H)
3-Methyl-4,5,7,8-tetrahydro-1.2,3a,6-tetraazaazulene-
6-sulfopic acid quinolin-2-ylarnide 313 NA 27 2 AK
(400 MHz, DMSO-db) 6 7 67 (m 338 0974 F C \ 1 H), 7
04- 7 17 (m, 3 H), 6 84 (dd N' S N N CH3 J = 9 1, 4 3
Hz, 2 H), 6 70 (br s, 1 H), 4 89 (m, 1 H), 4 15 (br s
2 H) - O 3 82 (brs, 2 H), 2 33 (s, 3 H)
3-(4-Fluoro-phbnoxy)-azbtidipe-1-sulfonic aad
(6-methyl-pypdin-2^yl>amide 314 52 71 8 AK (400 MHz,
CDCI3) d 7 61 (dd, J = 348 1376 8 6, 7 6 Hz, 1 H), 7
26 (m, 2 H) 7 09 (d, J = 8 6 Hz, 1 H), 6 94 (t, J AA =
7 3 Hz, 1 H), 6 88 (d, J = 7 8 Hz 2 H), 6 71 (d, J = 7
3 Hz, 1 H), 4 45 4-Phenoxy-pipendine-1-sulfonic acid
(6- (m, 1 H), 3 52 (m, 2 H), 3 33 (m, 2
methyl-pypdin-2-yl)-amide H), 2 48 (s, 3 H), 2 00 (m,
2 H) 1 90 (m, 2 H) 315 25 86 1 o o rf i AK (400 MHz,
DMSO-db) d 2 73 - 345 1 2 81 (m, 2 H) 3 01 (ddd, J=5
37, 



2 59, 2 40 Hz, 2 H) 3 46 (s, 2 H) N ( J H 3 52 (S, 2
H) 7 30 - 7 42 (m, 2 H) A />- 7 57 - 7 67 (m, 2 H) 7
80 (d, J=8 08 Hz, 1 H) 8 20 (d, J=9 60 Hz, 1 H)
4,5,7,8-Tetrahydro-isoxazolo[3,4-d]azepine-6- 8 60 (s,
1 H) sulfomc acid quinolin-2-ylamide 316 67 67 4 AK NA
369 5 N T
3',4',5\6'-Tetrahydro-2H-[2,4']bipypdinyl-1'- sulfomc
acid quinolip-2-ylamide 317 <1 100 AL (400 MHz, CD3OD)
d 1 67 (qd. 356 2 J=12 59, 3 92 Hz, 2 H) 1 78 - 1 85
N' S N N NH, (m, 2 H) 2 65 - 2 74 (m, J=12 16 I j H 12
16, 3 60, 3 41 Hz, 1 H) 2 91 (td, (| J J=12 44, 2 40
Hz, 2 H) 3 85 - 3 93 (m, 2 H) 6 13 (d, J=8 08 Hz, 1 H)
6 39 (dd, J=8 08, 0 51 Hz, 1 H)
4-(4-Cyano-phenyl)-ptpepdine-1-sulfonicac id 7 35 - 7
40 (m, 3 H) 7 60 - 7 66 (m,
(6-amino-pypdin-2-yl)-amide 2 H) Various embodiments
of the present invention have been described above but
a person skilled in the art realizes further minor
alterations that would fall into the scope of the
present invention. The breadth and scope of the
present invention should not be limited by any of the
above-described exemplary embodiments, but should be
defined only in accordance with the following claims
and their equivalents.We Claim 1 A compound of formula
(I) R1 R2 (I) wherein R1 is selected from the group
consisting of (Ci - C6)alkyl, -(CR
3R4)t(C3-C12)cycloalkyl, -(CR 3R4),(C6-C12)aryl, and
-(CR 3R4),(4-1 0)-membered heterocyclyl, b and k are
each independently selected from 1 and 2, j is
selected from the group consisting of 0, 1, and 2 , t
, u, p, q, and v are each independently selected from
the group consisting of 0, 1, 2 , 3, 4, and 5, T is a
(6-10)-membered heterocyclyl containing at least one
nitrogen atom, R2 is selected from the group
consisting of H, (d - C6)alkyl, -(CR 3R4)t(C3-Ci
2)cycloalkyl, -(CR 3R4)t(C6-Ci 2)aryl, and -(CR
3R4),(4-1 0)-membered heterocyclyl, each R3 and R4 is
independently selected from H and (Ci -C6)alkyl, the
carbon atoms of T, R1, R2, R3 and R4 may each be
optionally substituted by 1 to 5 R5 groups, each R5
group is independently selected from the group
consisting of halo, cyano, 



nitro, -CF3, -CHF 2, -CH2F, tpfluoromethoxy, azido,
hydroxy, (C1-C6JaIkOXy,(Ci -C6)alkyl, (C2-C6)alkenyl,
(C2-C6)alkynyl, -(C=O)-R 6, -(C=O)-O-R 6, -0-(C=O)-R
7, -0-(C=O)-NR 7 , -NR8(C=O)-R 9, -(C=O)-NR 8R9, -NR
8R9, -NR 8OR9, -S(O) kNR8R9, -S(O),(C 1-C6)alkyl,
-0-SO 2-R9, -NR8-S(O) k - R9, -(CR 10R11)v(C6-C12
aryl), -(CR 10R11)v(4-10)-membered heterocyclyl, -(CR
10R11)q(C=O)(CR 10R11)v(C6-Ci 2)aryl, -(CR
10R11)q(C=O)(CR 10R11)v(4-10)-membered heterocyclyl,
-(CR 10R11)vO(CR 10R11)q(C6-C12)aryl, -(CR 10R11)vO(CR
10R11)q(4-1 0)-membered heterocyclyl, -(CR
10R11)qS(O), (CR 10R11)v(C6-Ci 2)aryl, and -(CR
10R11JqS(O),(CR 10R11)v(4-1 0)-membered heterocyclyl,
any 1 or 2 carbon atoms of any (4-1 0)-membered
heterocyclyl of the foregoing R6 groups are optionally
substituted with an oxo (=0), any carbon atom of any
(CrC Jalkyl, any (C6-C12)aryl, and any (4-1
0)-membered heterocyclyl of the foregoing R5 groups
are optionally substituted with 1 to 3 substituents
independently selected from halo, cyano, nitro, -CF ,
-CFH 2, -CF 2H, tpfluoromethoxy, azido, -OR 12,
-(C=O)-R 12, -(C=O)-O-R 13, -0-(C=O)-R 13, -NR
13(C=O)-R 14, -(C=O)-NR 15R16, -NR 17R18, -NR 14OR15,
(C1-Ce)BlICyI 1 (C2-C6)alkenyl, (C2-C6)alkynyl, -(CR
16R17)U(C6-C12)aryl, and -(CR 16R17)u(4-10)-membered
heterocyclyl, each R6, R7, R8, R9, R10, R11, R12, R13,
R14, R15 , R16 and R17 group is independently selected
from the group consisting of H, (Cr C6)alkyl,
-(C=O)N(C 1- C6)alkyl, -(CR 18R19)p(C6-C12)aryl, and
-(CR 18R19)p(4-1 0)-membered heterocyclyl,any 1 or 2
carbon atoms of the (4-10)-membered heterocyclyl of
each said R6, R7, R8, R9, R10, R11, R12, R13, R14,
R15, R16 R17 group is optionally substituted with an
oxo (=0); any carbon atom of any (CrC 6)alkyl, any
(C6-C12)aryl, and any (4-10)-membered heterocyclyl of
the foregoing R6, R7, R8, R9, R10, R11, R12, R13, R14,
R15, R16, R17 groups are optionally substituted with 1
to 3 substituents independently selected from the
group consisting of halo, cyano, nitro, -NR21R22,
-CF3, -CHF 2, -CH2F, trifluoromethoxy, (Cr C6)alkyl,
(C2-C6)alkenyl, (C2-C6)alkynyl, hydroxy, and (C1-C6)
alkoxy; each R18, R19, R20, R21 and R22 group is
independently selected from H and (C,-C b)alkyl; and
wherein any of the above-mentioned substituents
comprising a -CH3 (methyl), -CH2 (methylene), or -CH
(methine) group which is not attached to a halo, -SO
or -SO2 group or to a N, O or S atom optionally bears
on said group a substituent independently selected
from the group consisting of hydroxy, halo, (CrC
6)alkyl, (C1-C6JaIkOXy, -NH2, -NH(C 1- C6)(alkyl) and
-N((C 1-C6)(alkyl)) 2; or a pharmaceutical^ acceptable
salt or solvate thereof. 2. The compound according to
claim 1, wherein b is 2. 3. The compound according to
claim 1, wherein T is a 6-membered heterocyclyl
containing at least one nitrogen atom. 4. The compound
according to claim 1 wherein each R1 is selected from
the group consisting of phenyl, biphenyl,
benzothiophenyl, and napthyl and may optionally be
substituted by 1 to 5 R6 groups; wherein: 



each R6 group is independently selected from the group
consisting of halo, cyano, -CF3, hydroxy, (Cr
C6)alkoxy, (d - C6)alkyl, (C2-C6)alkenyl, -(CR
10R11)p(4-10)-membered heterocyclyl, -(C=O)-R 6,
-(C=O)-O-R 6, -0-(C=O)-R 7, -NR8(C=O)-R 9, -(C=O)-NR
8R9, -NR8R9, -NR8OR9, -(CR 10R11)-O-(CR
10R11)p(C6-C12)aryl, and -(CR 10R11)p-O-(CR
10R11)p(4-10)- membered heterocyclyl. 5. A compound of
formula (II): " (CRRV L R RF5 (H) wherein: R1 is (Ci -
Cb)alkyl, -(CR7R8),(C3-C10)cycloalkyl, -(CR
7R8),(C6-Ci 0)aryl, or -(CR 7R8)t(4-10)-membered
heterocyclyl; b and k are each independently selected
from 1 and 2; n and j are each independently selected
from the group consisting of 0, 1, and 2; t. u, p, q
and v are each independently selected from the group
consisting of O1 1, 2, 3, 4, and 5; T is a
(6-10)-membered heterocyclyl containing at least one
nitrogen atom; W is selected from the group consisting
of:o o L V I. R2 ; R2; (C1 - C6) alkyl; and a
5-membered heterocyclyl; each R2, R3, and R4 are
independently selected from the group consisting of H,
(C,- C6)alkyl, -(CR 7R8),(C3-Ci o)cycloalkyl,
-(CR7R8),(C6-C10)aryl, and -(CR7R8)t(4-10)-membered
heterocyclyl; each R2 and R3 may optionally be taken
together with the nitrogen to which they are attached
to form a (4-10)-membered heterocyclyl; each R5 and R6
are independently selected from the group consisting
of H, (Ci - C6) alkyl, -(CR7R8)t(C3-C10)cycloalkyl,
-(CR7R8),(C6-C10)aryl, and -(CR 7R8),(4-10)-membered
heterocyclyl; or R5 and R6 may optionally be taken
together with the carbon to which they are attached to
form a (C3-C6)cycloalkyl or a (3-7)-membered
heterocyclyl; each R7 and R8 are independently
selected from H and (Ci -Cb)alkyl; the carbon atoms of
T, R1, R2, R3, R4 , R5, R6, R7, R8 , and said W
5-membered heterocyclyl are optionally substituted by
1 to 5 R9 groups; each R9 group is independently
selected from the group consisting of halo, cyano,
nitro, -CF3, -CHF2, -CH2F, trifluoromethoxy, azido,
hydroxy, (Ci -C6)alkoxy, (d-C b)alkyl, (CrC b)alkenyl,
(C2-C6)alkynyl, -(C=O)-R 10, -(C=O)-O-R 11, -0-(C=O)-R
11, -NR11(C=O)-R 12, -(C=O)-NR 11R12, -NR11R12, -NR
11OR12, -S(O) kNR11R12, -S O d -C Jalkyl, -0-SO 2-R10,
-NR11-S(O) k -R12, -(CR 13R14)V(C6-Cio aryl), -(CR
13R14)v(4-10)-membered heterocyclyl, -(CR
13R14)q(C=O)(CR 13R14)v(C6-C10)aryl, -(CR
13R14)q(C=O)(CR 13R14)v(4-10)-membered 



heterocyclyl, -(CR 13R14) O(CR 13R14)q(C6-C10)aryl,
-(CR 13R14)vO(CR 13R14)q(4-10)-membered heterocyclyl,
-(CR 13R14)qS(O)J(CR13R14)v(C6-Ci 0)aryl, and -(CR
13R14)qS(O),(CR 13R14)v(4-10)-membered heterocyclyl;
any 1 or 2 carbon atoms of any (4-10)-membered
heterocyclyl of the foregoing R9 groups are optionally
substituted with an oxo (=0); any carbon atom of any
(Ci -Cb)alkyl, any (C6-Ci 0)aryl and any
(4-10)-membered heterocyclyl of the foregoing R9
groups are optionally substituted with 1 to 3
substituents independently selected from the group
consisting of halo, cyano, nitro, -CF3, -CFH2, -CF2H,
trifluoromethoxy, azido, -OR15, -(C=O)-R 15,
-(C=O)-O-R 15, -0-(C=O)-R 15, -NR15(C=O)-R 16,
-(C=O)-NR 15R16, -NR15R16, -NR15OR16, (C1-C6)alkyl,
(C2-C6)alkenyl, (C2-C6)alkynyl, -(CR 17R18)U(C6-Ci
o)aryl, and -(CR 17R18)u(4-10)-membered heterocyclyl;
each R10, R11, R12, R13, R14, R15, R16, R17, and R18
group is independently selected from the group
consisting of H, (Cr C6)alkyl, -(CR 19R2O)P(C6-Ci
o)aryl, and -(CR 19R20)p(4-10)-membered heterocyclyl;
any 1 or 2 carbon atoms of the (4-10)-membered
heterocyclyl of said each R10, R11, R12, R13, R14,
R15, R16, R17, and R18 group is optionally substituted
with an oxo (=0); any carbon atom of any (CrC 6)alkyl,
any (C6-C10)aryl and any (4-10)-membered i 2 ,13 j 14
heterocyclyl of the foregoing R , R11, R1 , R cR.11S5,
R16 R17, and R18 groups are optionally substituted
with 1 to 3 substituents independently selected from
the group consisting of halo, cyano, nitro, -NR21R22,
-CF3, -CHF2, -CH2F, trifluoromethoxy, (Ci -C6)alkyl,
(C2-C6)alkenyl, (C2-C6)alkynyl, hydroxy, and (C1-C6)
alkoxy; each R19, R20, R21, and R22 group is
independently selected from H and (d-C 6)alkyl; and
wherein any of the above-mentioned substituents
comprising a -CH3 (methyl), -CH2 (methylene), or -CH
(methine) group which is not attached to a halo, -SO
or -SO2 group or to a N, O or S atom optionally bears
on said group a substituent independently selected
from the group consisting of hydroxy, halo, (CrC
Jalkyl, (Ci -C6)alkoxy, amino, -NH(C 1-C6)(alkyl) and
-N(C1-C6)(alkyl)(C 1-C6) alkyl; or a pharmaceutical^
acceptable salt or solvate thereof. p R3 6. The
compound according to claim 5, wherein W is o 7. The
compound according to claim 5, wherein W is R2. 8. The
compound according to claim 5, wherein W is a
5-membered heterocyclyl. 9. The compound according to
claim 8, wherein said 5-membered heterocyclyl is
selected from the group consisting of oxazolyl,
thiazolyl, pyrazolyl, triazolyl, and oxadiazolyl. 10.
The compound according to claim 5, wherein b is 2. 11.
The compound according to claim 5, wherein T is a
6-membered heterocyclyl containing at least one
nitrogen atom. 12. The compound according to claim 6,
wherein R2 and R3 are taken together 



with the nitrogen to which they are attached to form a
(4-10)-membered heterocyclyl. 13. A compound selected
from the group consisting of: H3C O p X i N CH3H3C O O
T CH3 * VK ""  kNt ftNH3 H ., .. _ F OL H '- - N / .H3
H OHOp s' O O N H3 XN NH2 J H HCL 1 F3C 'S' NH -N CH3
H jQ . H , and N' "N N NH2 H or a pharmaceutical^
acceptable salt or solvate thereof. 14. A
pharmaceutical composition comprising an effective
amount of a compound according to claim 1 or claim 5,
or a pharmaceutical^ acceptable salt or solvate
thereof, and a pharmaceutical^ acceptable carrier. 15.
A method of treating diabetes, metabolic syndrome,
insulin resistance syndrome, obesity, glaucoma,
hyperlipidemia, hyperglycemia, hyperinsulinemia,
osteoporosis, tuberculosis, atherosclerosis, dementia,
depression, virus diseases, inflammatory disorders, or
diseases in which the liver is a target organ, the
method comprising administering to a mammal an
effective amount of a compound according to claim 1 or
claim 5 or a pharmaceutical^ acceptable salt or
solvate thereof. 




