
11-beta HSDl Inhibitors CROSS REFERENCE TO RELATED
APPLICATIONS This application claims the benefit of
United States Provisional Application No. 60/771,262,
filed on February 7, 2006, which is incorporated
herein by reference in its entirety. TECHNICAL FIELD
This invention relates to inhibiting l l bHSDl.
BACKGROUND Diabetes is generally characterized by
relatively high levels of plasma glucose
(hyperglycemia) in the fasting state. Patients having
type 2 diabetes (non-insulin dependent diabetes
mellitus (NIDDM)) produce insulin (and even exhibit
hyperinsulinernia), whilst demonstrating
hyperglycemia. .Type 2 diabetics can often develop
insulin resistance, in which the effect of insulin in
stimulating glucose and lipid metabolism is
diminished. Further, patients having insulin
resistance, but have not developed type 2 diabetes,
are also at risk of developing Syndrome X (metabolic
syndrome). Syndrome X is characterized by insulin
resistance, along with obesity (e.g., abdominal
obesity), hyperinsulinemia, high blood pressure,
relatively low HDL and relatively high VLDL.
Glucocorticoids (e.g., Cortisol in humans,
corticosterone in rodents) are counter regulatory
hormones that oppose the action of insulin. It is
established that glucocorticoid activity is controlled
at the tissue level by intracellular interconversion
of active Cortisol and inactive cortisone by the
11-beta hydroxysteroid dehydrogenases, l l bHSDl,
which activates cortisone and l l bHSD2, which
inactivates Cortisol. Excess levels of glucocorticoids
(e.g., Cortisol) can cause metabolic complications.
For example, excess Cortisol is associated with
disorders including NIDDM, obesity, dyslipidemia,
insulin resistance, and hypertension. It is believed
that inhibition of 1l bHSDl can reduce the effects of
excessive amounts of 11b-hydroxysteroids, e.g.,
Cortisol, and therefore can be useful for thetreatment
and control of diseases mediated by abnormally high
levels of Cortisol and other 1l b-hydroxysteroids,
e.g., NIDDM, obesity, dyslipidemia, and hypertension.
SUMMARY In one aspect, this invention relates to a
compound of formula (I): (I) in which: R1 is: (i)
Cg-Ci8aryl orheteroaryl including 5-20 atoms, each of
which is optionally substituted with from 1-10 Ra; or
(ii) C7-C20 aralkyl; C3-Ci6 cycloalkyl; (Cr Ci2
alkyl)-(C3-Ci6 cycloalkyl); heteroaralkyl including
6-20 atoms; arylheterocyclyl including 8-20 atoms;
arylcycloalkenyl including 8-20 atoms;
arylheterocycloalkenyl including 8-20 atoms (e.g.,
arylheterocyclyl including 8-20 atoms or
arylheterocycloalkenyl including 8-20 atoms); C3-C16
cycloalkenyl; heterocyclyl including 3-16 atoms; or
heterocycloalkenyl including 3-16 atoms; each of which
is optionally substituted with from 1-10 Rb; R2 is:
(i) Ce-Ci8aryl orheteroaryl including 5-20 atoms, each
of which is optionally substituted with from 1-10 Rc;
or (ii) C3-C1 cycloalkyl; C3-C16 cycloalkenyl;
heterocyclyl including 3-16 atoms; or
heterocycloalkenyl including 3-16 atoms; each of which
is optionally substituted with from 1-10 Rb; or(iii)
OR 1; SR1; or NR3R4, wherein R3 and R4 are each,
independently, hydrogen or R1; or (iv) C(O)R 5,
wherein R5 is C1-C20 alkyl or C7-C2Oaralkoxy; X is CO,
S(O)n, or S(O)nNR6, wherein n is 1 or 2, and R6 is
hydrogen, C1-Ci 2 alky], or C3-C16 cycloalkyl; each of
V and Y is, independently, CR7 or N, wherein R7 is
hydrogen or C1-C12 alkyl, provided that Y and V cannot
both be CR7; each of W1, Z1, W2, and Z2 is,
independently: (i) hydrogen; or (ii) oxo; or (iii)
CrCi 2 alkyl; or (iv) C -Cis aryl or heteroaryl
including 5-20 atoms, each of which is optionally
substituted with from 1-10 Ra; or (ii) C7-C20 aralkyl;
C3-C16 cycloalkyl; heteroaralkyl including 6-20 atoms;
C3-C16 cycloalkenyl; heterocyclyl including 3-16
atoms; or heterocycloalkenyl including 3-16 atoms;
each of which is optionally substituted with from 1-10
Rb; Ra at each occurrence is, independently: (i) halo;
NRdRc; nitro; azido; hydroxy; Ci-Ci 2 alkoxy or C1-Q2
thioalkoxy, each of which is optionally substituted
with 1-5 Rf; Q-C12 haloalkoxy; C -Ci aryloxy, Cg-Ci
thioaryloxy, heteroaryloxy including 5-20 atoms, or
thioaryloxy including 5-20 atoms, each of which is
optionally substituted with 1-5 Ra ; C2-C12
alkenyloxy; C2-C12 alkynyloxy; C3-C16 cycloalkyloxy,
C3-C16 cycloalkenyloxy, heterocyclyloxy including 3-
16 atoms, heterocycloalkenyloxy including 3-16 atoms,
C7-C Oaralkoxy, or heteroaralkoxy including 6-20
atoms, each of which is optionally substituted with
1-5 Rb; mercapto; cyano; Ci-C 3 alkylenedioxy; -C(O)R
g, -C(O)OR ; -OC(O)R e; -C(O)SR ; - SC(O)R 8; -C(S)SR
; -SC(S)R 8; -C(O)NR dRc; -NRhC(O)R ; -OC(O)NR dRc;
or(ii) Ci-Ci 2 alkyl or C1-Ci2 haloalkyl; each of
which is optionally substituted with (iii) C7-C20
aralkyl; C3-C16cycloalkyl; heteroaralkyl including
6-20 atoms; C3-Ci 6 cycloalkenyl; heterocyclyl
including 3-16 atoms; or heterocycloalkenyl including
3-16 atoms; each of which is optionally substituted
with from 1-10 Rb; or (iv) C2-C2Oalkenyl or
C2-C2Oalkynyl; or (v) C -Ci aryl or heteroaryl
including 5-16 atoms, each of which is optionally
substituted with from 1-10 Ra >; Ra at each occurrence
is, independently, Q-C12 alkyl, C1-C12 haloalkyl,
C2-C12 alkenyl; C2-C12 alkynyl; C3-C16 cycloalkyl;
C3-C1 cycloalkenyl, heterocyclyl including 3-16 atoms,
heterocycloalkenyl including 3-16 atoms; C7-C20
aralkyl; C -Ci aryl; heteroaryl including 5-16 atoms;
halo; NRdRe; nitro; azido, hydroxy; C1-C12 alkoxy; Ci-
C 2 thioalkoxy; C1-C12 haloalkoxy; aryloxy,
thioaryloxy; heteroaryloxy including 5-20 atoms;
thioaryloxy including 5-20 atoms; C -Ci alkenyloxy;
C2-Ci alkynyloxy; C3-C16 cycloalkyloxy; C3-C16
cycloalkenyloxy; heterocyclyloxy including 3- 16
atoms; heterocycloalkenyloxy including 3-16 atoms;
C7-C20 aralkoxy; heteroaralkoxy including 6-20 atoms;
mercapto; cyano; C1-C3 alkyl enedioxy; -C(O)R ,
-C(O)OR 8; - OC(O)R 8; -C(O)SR 8; -SC(O)R ; -C(S)SR E;
-SC(S)R 8; -C(O)NR dRe; -NRhC(O)R ; or - OC(O)NR dRe;
Rb at each occurrence is, independently: (i) halo;
NRdRe; nitro; azido; hydroxy; oxo, thioxo, =NR k,Ci-Ci
2 alkoxy or C1-C12 thioalkoxy, each of which is
optionally substituted with 1-5 Rf; C1-C12 haloalkoxy;
C - Ciis aryloxy, C -Cie thioaryloxy, heteroaryloxy
including 5-20 atoms, or thioaryloxy including 5-20
atoms, each of which is optionally substituted with
1-5 Ra; C2-C12 alkenyloxy; C2-C12 alkynyloxy; C3-C16
cycloalkyloxy, C3-C16 cycloalkenyloxy, heterocyclyloxy
including 3-16 atoms, heterocycloalkenyloxy including
3-16 atoms, C7- C20 aralkoxy, or heteroaralkoxy
including 6-20 atoms, each of which is optionally
substituted with 1-5 Rb; mercapto; cyano; Ci-C 3
alkylenedioxy; -C(O)R E, -C(O)OR g; -OC(O)R ; -C(O)SR
6; -SC(O)R 8; -C(S)SR ; -SC(S)R 8; -C(O)NR dRe;
-NRhC(O)R ; - OC(O)NR dRe ; or (ii) C1-C12 alkyl or
Ci-Ci 2 haloalkyl; each of which is optionally
substituted with (iii) C7-C20 aralkyl; C3-C16
cycloalkyl; heteroaralkyl including 6-20 atoms; C3-C16
cycloalkenyl; heterocyclyl including 3-16 atoms; or
heterocycloalkenyl including 3-16 atoms; each of which
is optionally substituted with from 1-10 Rb; or (iv)
C2-C20 alkenyl or C2-C20 alkynyl; or (v) C6-C 16aryl
or heteroaryl including 5-16 atoms, each of which is
optionally substituted with from 1-10 Ra; Rc at each
occurrence is, independently: (i) halo; nitro;
hydroxy; C1-C12 alkoxy optionally substituted with 1-5
Rf; Ci-Cn haloalkoxy; cyano; C1-C3 alkylenedioxy; or
Sq 2Rm; or (ii) C1-C12 alkyl or C1-C12 haloalkyl; each
of which is optionally substituted with from 1-5 Rj ;
or (iii) C7-C20 aralkyl; C3-C16 cycloalkyl;
heteroaralkyl including 6-20 atoms; C3-C16
cycloalkenyl; heterocyclyl including 3-16 atoms; or
heterocycloalkenyl including 3- 16 atoms; each of
which is optionally substituted with from 1-10 Rb; or
(iv) C -C Oalkenyl or C2-C20 alkynyl; or (v) C -C16
aryl or heteroaryl including 5-16 atoms, each of which
is optionally substituted with from 1-10 Ra; each of
Rd, Re, Re Rh, and Rk, at each occurrence is,
independently: (i) hydrogen; or (ii) Ci-Ci 2 alkyl or
C1-C12 haloalkyl; each of which is optionally
substituted with from 1-5 Rj ; or (iii) C7-C20
aralkyl; C3-C16 cycloalkyl; heteroaralkyl including
6-20 atoms; C3-C16 cycloalkenyl; heterocyclyl
including 3-16 atoms; or heterocycloalkenyl including
3-16 atoms; each of which is optionally substituted
with from 1-10 Rb; or (iv) C2-C Oalkenyl or C2-C20
alkynyl; or(v) C6-Q 6 aryl or heteroaryl including
5-16 atoms, each of which is optionally substituted
with from 1-1 0 Ra; Rf is NRdRe; nitro; azido;
hydroxy; oxo, thioxo, alkoxy or C]-C] 2 thioalkoxy,
each of which is optionally substituted with 1-5 Rf;
Q-C 12haloalkoxy; Ce- C16 aryloxy, C -Ci thioaryloxy,
heteroaryloxy including 5-20 atoms, or thioaryloxy
including 5-20 atoms, each of which is optionally
substituted with 1-5 Ra ; C2-C12 alkenyloxy; C2-C12
alkynyloxy; C3-C1 cycloalkyloxy, C3-C16
cycloalkenyloxy, heterocyclyloxy including 3-16 atoms,
heterocycloalkenyloxy including 3-16 atoms, C7- C20
aralkoxy, or heteroaralkoxy including 6-20 atoms, each
of which is optionally substituted with 1-5 Rb;
mercapto; cyano; Ci-C 3 alkylenedioxy; -C(O)R 8,
-OC(O)R g; - C(O)SR -SC(O)R 8; -C(S)SR g; -SC(S)R ;
-C(O)NR dRe; -NRhC(O)R ; -OC(O)NR dRe; R' is Rb; ORg;
NRdRe; or heterocyclyl including 3-16 atoms; or
heterocycloalkenyl including 3-16 atoms; each of which
is optionally substituted with from 1-10 Rb; RJ is
NRdRe; nitro; azido; hydroxy; oxo, thioxo, =NR
k,Ci-Ci2 alkoxy or C1-C12 thioalkoxy, each of which is
optionally substituted with 1-5 Rf; Ci-Ci 2
haloalkoxy; Ce- Ci6 aryloxy, CO-CKS thioaryloxy,
heteroaryloxy including 5-20 atoms, or thioaryloxy
including 5-20 atoms, each of which is optionally
substituted with 1-5 Ra ; C2- 2 alkenyloxy; C2-C12
alkynyloxy; C3-C1 cycloalkyloxy, C3-C1 6
cycloalkenyloxy, heterocyclyloxy including 3-16 atoms,
heterocycloalkenyloxy including 3-1 6 atoms, C7- C20
aralkoxy, or heteroaralkoxy including 6-20 atoms, each
of which is optionally substituted with 1-5 Rb;
mercapto; cyano; C -C3 alkylenedioxy; -C(O)R 8,
-C(O)OR 8; - OC(O)R g; -C(O)SR 8; -SC(O)R 8; -C(S)SR
8; -SC(S)R 8; -C(O)NR dRe; -NRhC(O)R ; - OC(O)NR dRe;
and Rm is (i) C1-C12 alkyl or C1-C12 haloalkyl; each
of which is optionally substituted with from 1-5 Rj ;
or(ii) C7-C20 aralkyl; C3-C16 cycloalkyl;
heteroaralkyl including 6-20 atoms; C3-C16
cycloalkenyl; heterocyclyl including 3-16 atoms; or
heterocycloalkenyl including 3-16 atoms; each of which
is optionally substituted with from 1-10 Rb; or (iii)
C -Cie aryl orheteroaryl including 5-16 atoms, each of
which is optionally substituted with from 1-10 Ra. In
some embodiments, one, two, three, or four of the
following conditions apply: (a) when V and Y are both
N, and R2 is substituted pyridyl or pyrimidinyl, then
Rc 



cannot be Ci-Cn alkoxy optionally substituted with 1-5
Rf; C1-C12 haloalkoxy; or SO R"1; (b) when V and Y are
both N, X is SO2, and R2 is C C 6 cycloalkyl, then R1
cannot be a monosubstituted phenyl ring that is
substituted at the/rr-position with either substituted
Ci-Ci alkyl or substituted C1-C12 haloalkyl; (c) when
V and Y are both N , X is CO, then R! cannot be
unsubstituted or mono, di, or trisubstituted
pyrazolo[l,5-a]pyrimidin-2-yl; (d) when V is N and Y
is CH, and X is CO, then R2 cannot be C(O)R 5. In
certain embodiments, conditions (a), (b), (c), and (d)
apply. In certain embodiments, conditions (b), (c),
and (d) apply. In certain embodiments, (a), (b), and
(d) apply. In certain embodiments, (b) and (d) apply.
In another aspect, this invention relates to a
compound of formula (I), in which: R2 is: (i) C<5-C]8
aryl, optionally substituted with from 1-10 Rc; or
heteroaryl including 5-20 atoms, optionally
substituted with from 1-10 Rn; (ii) C3-C16 cycloalkyl;
C3-C16 cycloalkenyl; heterocyclyl including 3-16
atoms; or heterocycloalkenyl including 3-16 atoms;
each of which is optionally substituted with from 1-10
Rb; or (iii) OR 1; SR 1; OrNR 3R4, wherein R3 and R4
are each, independently, hydrogen or R 1; or (iv)
C(O)R 5, wherein R5 is C1-C20 alkyl or C7-C20
aralkoxy; Rn at each occurrence is, independently:(i)
halo; nitro; hydroxy; cyano; or C1-C3 alkylenedioxy
(e.g., halo; nitro; hydroxy; cyapo); or (ii) Ci-Ci 2
alkyl or Q-C 12haloalkyl; each of which is optionally
substituted with from 1-5 R"; or (iii) C7-C2Oaralkyl;
C3-C16 cycloalkyl; heteroaralkyl including 6-20 atoms;
C3-C16 cycloalkenyl; heterocyclyl including 3-16
atoms; or heterocycloalkenyl including 3-16 atoms;
each of which is optionally substituted with from 1-10
Rb; or (iv) C2-C2O alkenyl or C2-C20 alkynyl; or (v)
C6-C16 aryl or heteroaryl including 5-16 atoms, each
of which is optionally substituted with from 1-10 Ra;
provided: (b) when V and Y are both N5X is SO2, and R2
is C3-C 6 cycloalkyl, then R 1 cannot be a
monosubstituted phenyl ring that is substituted at the
/ ara-position with either substituted C1-C12 alkyl or
substituted C1-Q2 haloalkyl; and (c) when V and Y are
both N, X is CO, then R1 cannot be unsubstituted or
mono, di, or
trisubstitutedpyrazolo[1.5-a]pyrimidin-2-yl; and (d)
when V is N and Y is CH, and X is CO, then R2 cannot
be C(O)R S; and R 1, R3 R4 R5 R6, R7, X, V Y W1 Z 1,
W2, Z2, Ra, Ra >, Rb 5Rc, Rd, Re, Rf, R8, Rh 5 R1, R",
Rk and Rm can be as defined anywhere herein. In a
further aspect, this invention relates to a compound
of formula (I) in which: R2 is: (i) C -Ci aryl or
heteroaryl including 5-20 atoms, each of which is
optionally substituted with from 1-10 Rc; or (ii)
C6-C16 cycloalkyl; C3-C16 cycloalkenyl; heterocyclyl
including 3-16 atoms; or heterocycloalkenyl including
3-16 atoms; each of which is optionally substituted
with from 1-10 Rb; or (iii) OR 1; SR1; or NR3R4,
wherein R3 and R4 are each, independently, hydrogen or
R1; or (iv) C(O)R S, wherein R5 is C1-C20 alkyl or
C7-C2O aralkoxy; provided:(a) when V and Y are both N,
and R2 is substituted pyridyl or pyrimidinyl, then Rc
cannot be Ci-Ci 2 alkoxy optionally substituted with
1-5 Rf; Ci-Ci 2 haloalkoxy; or SO2R 1; and (c) when V
and Y are both N, X is CO, then R1 cannot be
unsubstituted or mono, di, ortrisubstituted
pyrazolo[l,5-a]pyrimidin-2-yl; and (d) when V is N and
Y is CH, and X is CO, then R2 cannot be C(O)R 5; and R
1, R3, R4, R5, R6, R7, X, V, Y, W1, Z 1, W2, Z2, Ra,
Ra >, Rb, R0, Rd, Re, Rr, R8, Rh, R1, RJ, Rk, and Rm
can be as defined anywhere herein. In another aspect,
this invention relates to a compound of formula (I),
in which: R2 is: (i) C -Ci aryl or heteroaryl
including 5-20 atoms, each of which is optionally
substituted with from 1-10 Rc; or (ii)
C3-C16cycloalkyl; C3-C16 cycloalkenyl; heterocyclyl
including 3-16 atoms; or heterocycloalkenyl including
3-16 atoms; each of which is optionally substituted
with from 1-10 Rb; or (iii) OR1; SR1; OrNR3R4, wherein
R3 and R4 are each, independently, hydrogen or R1;
provided: (a) when V and Y are both N, and R2 is
substituted pyridyl or pyrimidinyl, then Rc cannot be
C1-C12 alkoxy optionally substituted with 1-5 Rf;
C1-C12 haloalkoxy; or SO R"1; and (b) when V and Y are
both N, X is SO2, and R2 is C3-Ci 6 cycloalkyl, then
R1 cannot be a monosubstituted phenyl ring that is
substituted at the / r -position with either
substituted Ci-C12 alkyl or substituted Ci-C12
haloalkyl; and (c) when V and Y are both N, X is CO,
then R1 cannot be unsubstituted or mono, di,
ortrisubstitutedpyrazolo[l,5-a]pyrimidin-2-yl; and R1,
R3, R4, R5, R6, R7, X, V, Y, W1, Z 1, W2, Z2, Ra, Ra
>, Rb, Rc, Rd, Re, Rf, Rs , Rh, R1, R", Rk, and Rm can
be as defined anywhere herein.In a further aspect,
this invention relates to a compound of formula (I),
in which: R2 is: (i) Ce-C is aryl, optionally
substituted with from 1-10 Rc; or heteroaryl including
5-20 atoms, optionally substituted with from 1-10 Rn;
(ii) C -Ci cycloalkyl; C3-C16 cycloalkenyl;
heterocyclyl including 3-16 atoms; or
heterocycloalkenyl including 3-16 atoms; each of which
is optionally substituted with from 1-10 Rb; or (iii)
OR1; SR1; or NR3R4, wherein R3 and R4 are each,
independently, hydrogen or R1; or (iv) C(O)R 5,
wherein R5 is C1-C20 alkyl or C7-C20 aralkoxy;
provided: (c) when V and Y are both N, X is CO, then
R1 cannot be unsubstituted or mono, di, or
trisubstituted pyrazolo[l,5-a]pyrimidin-2-yl; and (d)
when V is N and Y is CH, and X is CO, then R2 cannot
be C(O)R 5; and R 1, R3, R4, R5, R6, R7, X, V, Y, W1,
Z1, W2, Z2, Ra, Ra' , Rb, Rc, Rd, Re, Rf, Re, Rh, R',
RJ, Rk, Rm, and Rn can be as defined anywhere herein.
In a further aspect, this invention relates to a
compound of formula (I), in which: R2 is: (i) C -Cig
aryl, optionally substituted with from 1-10 Rc; or
heteroaryl including 5-20 atoms, optionally
substituted with from 1-10 R"; (ii) C3-C16 cycloalkyl;
C3-C16 cycloalkenyl; heterocyclyl including 3-16
atoms; or heterocycloalkenyl including 3-16 atoms;
each of which is optionally substituted with from 1-10
Rb; or (iii) OR 1; SR1; or NR3R4, wherein R3 and R4
are each, independently, hydrogen of R1; provided: (b)
when V and Y are both N, X is SO , and R2 is C3-C16
cycloalkyl, then R1 cannot be a monosubstituted phenyl
ring that is substituted at the/>"r-position with
either substituted C1-C12 alkyl or substituted C1-C12
haloalkyl; and(c) when V and Y are both N, X is CO,
then R1 cannot be unsubstituted or mono, di, or
trisubstituted pyrazolo[l,5-a]pyrimidin-2-yl; and R1,
R3, R4 R5, R6, R7, X, V, Y, W1, Z 1, W2 Z2, Ra Ra' ,
Rb, Rc, Rd, Re, Rf, R , Rh, R1, R , Rk, and Rm can be
as defined anywhere herein. In a further aspect, this
invention relates to a compound of formula (I), in
which: R2 is: (i) Ce-Cis aryl or heteroaryl including
5-20 atoms, each of which is optionally substituted
with from 1-10 Rc; or (ii) C - 6 cycloalkyl; C3-C1 6
cycloalkenyl; heterocyclyl including 3-16 atoms; or
heterocycloalkenyl including 3-16 atoms; each of which
is optionally substituted with ftom l-10R b; or (iii)
OR1; SR1; or NR3R4, wherein R3 and R4 are each,
independently, hydrogen or R1; provided (a) when V and
Y are both N, and R2 is substituted pyridyl or
pyrimidinyl, then Rc cannot be C1-C12 alkoxy
optionally substituted with 1-5 Rf; Ci-C 2 haloalkoxy;
or SO2R"1; and (c) when V and Y are both N, X is CO,
then R1 cannot be unsubstituted or mono, di, or
trisubstituted pyrazolo[l,5-a]pyrimidin-2-yl; and R1,
R3, R4, R5, R6, R7, X, V, Y, W1, Z 1, W2, Z2, Ra, Ra
>, Rb, Rc, R , Re, Rf, Rs , Rh, R1, RJ, Rk and Rm can
b e as defined anywhere herein.In a further aspect,
this invention relates to a compound of formula (I),
in which: R2 is: (i) Ce-Ci8 aryl, optionally
substituted with from 1-10 Rc; or heteroaryl including
5-20 atoms, optionally substituted with from 1-10 Rn;
(ii) C -Ci cycloalkyl; C3-C16 cycloalkenyl;
heterocyclyl including 3-16 atoms; or
heterocycloalkenyl including 3-16 atoms; each of which
is optionally substituted with from 1-10 Rb; or (iii)
OR1; SR1; or NR3R4, wherein R3 and R4 are each,
independently, hydrogen or R1; provided: (c) when V
and Y are both N, X is CO5then R1 cannot be
unsubstituted or mono, di, or
trisubstitutedpyrazolo[l,5-a]pyrimidin-2-yl; and R1,
R3, R4, R3, R6, R7, X, V, Y, W1, Z1,W2, Z2, Ra, Ra' ,
Rb, Rc, Rd, Re, Rf, Rg, Rh, R1, R", Rk and Rm can be
as defined anywhere herein. In a further aspect, this
invention relates to a compound of formula (I), in
which: R2 is: (i) C -Cig aryl or heteroaryl including
5-20 atoms, each of which is optionally substituted
with from 1-10 Rc; or (iii) OR1; SR1; or NR3R4 wherein
R3 and R4 are each, independently, hydrogen or R1; or
(iv) C(O)R 5, wherein Rs is C1-C20 alkyl or C7-C20
aralkoxy; provided: (a) when V and Y are both N, and
R2 is substituted pyridyl or pyrimidinyl, then Rc
cannot be Ci-Ci 2 alkoxy optionally substituted with
1-5 Rr; Ci-C12 haloalkoxy; or SO R"1; and (c) when V
and Y are both N, X is CO, then R1 cannot be
unsubstituted or mono, di, or trisubstituted
pyrazolo[l,5-a]pyrimidin-2-yl; and (d) when V is N and
Y is CH, and X is CO, then R2 cannot be C(O)R 5; and
R1, R3, R4, R5, R6, R7, X, V, Y, W1, Z1, W2, Z2, Ra Ra
>, Rb, Rc, Rd, Re, Rr, R8, Rh, R', R*, Rk and Rm can
be as defined anywhere herein.In a further aspect,
this invention relates to a compound of formula (I),
in which: R2 is: (i) C -Ci aryl, optionally
substituted with from 1-10 R; or heteroaryl including 



5-20 atoms, optionally substituted with from 1-10 R";
(iii) OR1; SR1; or NR3R4, wherein R3 and R4 are each,
independently, hydrogen or R1; or (iv) C(O)R5, wherein
R5 is Q-C 2Oalkyl or C7-C2Oaralkoxy; provided: (c)
when V and Y are both N, X is CO, then R1 cannot be
unsubstituted or mono, di, ortrisubstitutedpy
tazolo[l,5-a]pyrimidin-2-yl; and (d) when V is N and Y
is CH, and X is CO, then R2 cannot be C(O)R5; and R1,
R3, R4, R5, R6, R7, X, V, Y, W1, Z1, W2, Z2, Ra, Ra >,
Rb, Rc, Rd, Re, Rf, Rs, Rh, R1, RJ, Rk, Rm, and R" can
be as defined anywhere herein. In a further aspect,
this invention relates to a compound of formula (I),
in which: R2 is: (i) C6-C18 aryl or heteroaryl
including 5-20 atoms, each of which is optionally
substituted with from 1-10 Rc; or (iii) OR1; SR1; or
NR3R4, wherein R3 and R4 are each, independently,
hydrogen or R1; provided (a) when V and Y are both N,
and R2 is substituted pyridinyl or pyrimidinyl, then
Rc cannot be C -C12 alkoxy optionally substituted with
1-5 Rf; Ci-Ci2 haloalkoxy; or SO2R1 ; and (c) when V
and Y are both N, X is CO, then R1 cannot be
unsubstituted or mono, di, or trisubstituted
pyrazolo[l,5-a]pyrimidin-2-yl; and R1, R3, R4, R5, R6,
R7, X, V, Y, W1, Z1,W2, Z2, Ra, Ra >, Rb, Rc, Rd, Re,
Rf, R8, Rh, R1, R , Rk, and Rm can be as defined
anywhere herein.In a further aspect, this invention
relates to a compound of formula (I), in which: R2 is:
(i) C -Cis aryl, optionally substituted with from 1-10
Rc ; or heteroaryl including 5-20 atoms, optionally
substituted with from 1-1 0 R"; (iii) OR 1; SR1; OrNR
3R4, wherein R3 and R4 are each, independently,
hydrogen or R1; provided: (c) when V and Y are both N,
X is CO, then R 1 cannot be unsubstituted or mono, di,
or trisubstituted pyrazolo[l,5-a]pyrimidin-2-yl; and R
1, R3, R4 R5, R6, R7, X, V, Y, W1, Z1, W2, Z2, Ra, Ra
> Rb Rc, Rd, Re, Rf, R8, Rh, R1, R , Rk, and Rm can be
as defined anywhere herein. In one aspect, this
invention relates to a compound of formula (I), in
which: R1 is: (i) Ce-C i aryl or heteroaryl including
5-20 atoms, each of which is optionally substituted
with from 1-10 Ra; or (ii) C7-C20 aralkyi;
heteroaralkyl including 6-20 atoms; arylheterocyclyl
including 8-20 atoms; arylcycloalkenyl including 8-20
atoms; or arylheterocycloalkenyl including 8-20 atoms;
each of which is optionally substituted with from 1-10
Rb; R2 is C -Cis aryl or heteroaryl including 5-20
atoms, each of which is optionally substituted with
from 1-10 Rc; X is S(O) n or S(O)nNR6, wherein n is 1
or 2, and R6 is hydrogen, Ci-Ci 2 alkyl, or C3-C16
cycloalkyl; one, two, three, or four of W1, Z1, W2,
and Z2 are each, independently: O) Ci-C 12 alkyl; or
(ii) oxo; or (iii) C -Cis aryl or heteroaryl including
5-20 atoms, each of which is optionally substituted
with from 1-10 Ra or (iv) C7-C20 aralkyi; C3-C1
cycloalkyl; heteroaralkyl including 6-20 atoms; C3-C16
cycloalkenyl; heterocyclyl including 3-16 atoms; or
heterocycloalkenyl including 3-16atoms; each of which
is optionally substituted with from 1-10 Rb; and the
others are hydrogen; and R6, R7, V, Y, Ra, Ra >, Rb
Rc, Rd, Re, Rf, Re, Rh, R , Rj , Rk, and Rm can be as
defined anywhere herein. In some embodiments, one or
more of the following conditions apply: (a) when V and
Y are both N, and R2 is substituted pyridyl or
pyrimidinyl, then Rc cannot be C1-C12 alkoxy
optionally substituted with 1-5 Rf; C1-C12 haloalkoxy;
or SO R1 ; (e) when V and Y are both N X is SO2, one
of Z1 and W2 is C1-C4 alkyl (e.g., CH3) , and R2 is
phenyl substituted with from 1-5 Rc, then 1 Rc must be
halo; Ci-Ci 2 haloalkoxy; cyano; or Ci-C haloalkyl,
optionally substituted with from 1-5 RJ (i.e., if 1 Rc
is present, then that Rc substituent must be halo;
Ci-Ci 2 haloalkoxy; cyano; or Ci-C haloalkyl,
optionally substituted with from 1-5 RJ; if more than
1 Rc is present, then one of the Rc substituents must
be one of the four aforementioned substituents); (f)
when V and Y are both N, X is SO2, and R2 is phenyl
substituted with from 1-5 Rc, then 1 Rc must be halo;
C1-C12 haloalkoxy; cyano; or C1-C12 haloalkyl,
optionally substituted with from 1-5 RJ; (g) when V
and Y are both N, X is SO2, and one of Z1 and W2 is C
-C4 alkyl (e.g., CH3), then R1 cannot be
4-chlorophenyl; (h) when V and Y are both N and X is
SO , then R1 cannot be 4-chlorophenyl; (i) when V and
Y are both N, X is SO2, and one of Z 1 and W2 is C -C4
alkyl (e.g., CH ) , then R2 cannot be phenyl
monosubstituted with C1-C4 alkyl (CH3) or C1-C4 alkoxy
(OCH 3); (j) when V and Y are both N and X is SO2,
then R2 cannot be phenyl monosubstituted with C -C4
alkyl (CH3) or Ci-C 4 alkoxy (OCH3). In certain
embodiments, (a) applies. In certain embodiments, (a)
and any one of (e)-(j) apply. In certain embodiments,
any one of (e)-(j) applies. In certain embodiments,
any two or three of (e)~(j) applies, optionally in
combination with (a). For example, (e) or (f) and (g)
or (h) and/or (i) and Q), optionally in combination
with (a). In one aspect, this invention relates to a
compound of formula (I), in which: R1 is:(i) C -Cis
aryl or heteroaryl including 5-20 atoms, each of which
is optionally substituted with from 1-10 Ra; or (ii)
C7-C20 aralkyl or heteroaralkyl including 6-20 atoms;
each of which is optionally substituted with from 1-10
Rb; R2 is: (i) C -C 18 aryl substituted with from 1-10
Rc; or heteroaryl including 5-20 atoms, optionally
substituted with from 1-10 Rc; or (iii) OR1; SR1; or
NR3R4, wherein R3 and R4 are each, independently,
hydrogen or R 1; X is S(O) n or S(O)nNR6, wherein n is
1 or 2, and R6 is hydrogen, C1-C 2 alkyl, or C3-C16
cycloalkyl; each of W!, Z1, W2, and Z2 is hydrogen;
and R3, R4, R6, R7, V, Y, Ra. Ra >, Rb, Rc, Rd, Re,
Rf, Re, Rh, R , Rj , Rk, and Rm can be as defined
anywhere herein. In some embodiments, one or more of
the following conditions apply: (a) when V and Y are
both N, and R2 is substituted pyridyl or pyrimidinyl,
then Rc cannot b e Q-C12 alkoxy optionally substituted
with 1-5 Rf; C1-C12 haloalkoxy; or Sq 2Rm; (k) when V
and Y are both N and X is SO , then R1 cannot be
4-chlorophenyl; (1) when V and Y are both N and X is
SO , then R1 cannot be 1-chlorophenyl when R2 is:
phenyl monosubstituted with hydroxyl, Ci-Ce alkoxy,
chloro, or nitro; unsubstituted pyridyl; pyridyl
monosubstituted with hydroxyl, chloro, or nitro;
unsubstituted thiazolyl; thiazolyl monosubstituted
with nitro or hydroxymethyl; unsubstituted indolyl; or
unsubstituted indazolyl; (m) when V and Y are both N
and X is SO , then R1 cannot be naphthyl when R2 is:
unsubstituted pyridyl; unsubstituted pyrimidinyl;
phenyl monosubstituted with hydroxyl or C -Ce alkoxy;
unsubstituted thiazolyl; or 5-chloro-2-methylphenyl;
(n) when Y is N and V is CH and X is SO2, then R1
cannot be 1-chlorophenyl when R2 is: phenyl
monosubstituted with Q-Ce alkoxy or d-C alkyl; or
substituted benzo[d]isoxazole; (o) when Y is N and V
is CH and X is SO2, then R1 cannot be naphthyl when R2
is phenyl monosubstituted with hydroxymethyl.In
certain embodiments, (a) applies. In certain
embodiments, (a) and/or (k) applies. In certain
embodiments, (a), (k) and any one, two , three, or
four of (l)-(o) apply. In one aspect, this invention
relates to a compound of formula (I), in which: R1 is
C7-C20 aralkyl, C3-C16 cycloalkyl, or (Ci-Ci 2
alkyl)-(C 3-Ci 6 cycloalkyl), each of which is
optionally substituted with from 1-10 Rb; R2 is: (i)
Ce-Cig aryl or heteroaryl including 5-20 atoms, each
of which is optionally substituted with from 1-10 Rc;
or (ii) OR 1; SR1; or NR3R4, wherein R3 and R4 are
each, independently, hydrogen or R 1; X is CO; and R3,
R4, R6, R7, V, Y, W1, Z1, W2, Z2, Ra, Ra >, Rb, Rc,
Rd, Re, Rf, Rs , Rh, R\ Rj, Rk, and Rm can be as
defined anywhere herein. In one aspect, this invention
relates to a compound of formula (I), in which: R1 is
C -Ci 8 aryl or heteroaryl including 5-20 atoms, each
of which is optionally substituted with from 1-10 Ra;
R2 is Ce-Ci6 cycloalkyl; C -Cie cycloalkenyl;
heterocyclyl including 3-16 atoms; or
heterocycloalkenyl including 3-16 atoms; each of which
is optionally substituted with from 1-10 Rb; X is
S(O)n or S(O)nNR6, wherein n is 1 or 2, and R6 is
hydrogen, Ci-Ci 2 alkyl, or C3-C16 cycloalkyl; and R6,
R7, V, Y, W1, Z1, W2, Z2, Ra, Ra Rb, Rc, Rd, Re, Rf,
R8, Rh, R , Rj, Rk, and Rm can be as defined anywhere
herein. In some embodiments, (p) and/or (q) apply: (p)
when V and Y are both N and X is SO , then R1 cannot
be 1-chlorophenyl when R2 is unsubstituted adamantyl
or substituted or unsubstituted cyclohexyl; and (q)
when Y is N, V is CH, and X is SO , then R1 cannot be
1-chlorophenyl when R2 is unsubstituted piperidyl,
piperidyl substituted with oxo, unsubstituted
morpholinyl, or unsubstituted pyrrolidinyl; or a
pharmaceutically acceptable salt thereof.In one
aspect, this invention relates to a compound of
formula (VI-A): (VI-A) in which: one or two of R 2, R
3, Ra4, and Ra6 are each, independently, halo; NRdRe;
hydroxyl; C1-C12 alkyl or C1-C12 haloalkyl, each of
which is optionally substituted with from 1-2 R ; Ci-C
]2 alkoxy, optionally substituted with 1-2 Rf; C1-C12
haloalkoxy; cyano; nitro; C -C IO aryl or heteroaryl
including 5-12 atoms, each of which is optionally
substituted with from 1-2 Ra ; Ce-Qo aryloxy or
heteroaryloxy including 5-12 atoms, each of which is
optionally substituted with from 1-2 Ra ; heterocyclyl
including 3-10 atoms, C3-C10 cycloalkyl, C7-C12
aralkoxy or heteroaralkoxy including 6-12 atoms, each
of which is optionally substituted with 1-3 Rb;
-C(O)OR g; -C(O)NR dRe; or -NR11C(O)R 1' ; and the
others are hydrogen; W1 is C1-C4 alkyl; and one or two
of Rc22, Rc23 , Rc24 5Rc25, and Rc26 are each,
independently, halo; Ci-Ci 2 alkyl or C1-C12
haloalkyl, each of which is optionally substituted
with from 1-3 R*; C1-C12 alkoxy; C1-C12 haloalkoxy;
cyano; nitro; or C -Cio aryl or heteroaryl including
5-12 atoms, each of which is optionally substituted
with from 1-2 Ra; and the others are hydrogen. In
certain embodiments, one or more of the conditions
delineated in the Summary 



can apply. For example, (a) can apply. In certain
embodiments, (a) and any one of (e)-(j) apply. In
certain embodiments, any one of (e)-(j) applies. In
certain embodiments, any two or three of (e)-(j)
applies, optionally in combination with (a). For
example, (e) or (f) and (g) or (h) and/or (i) and
(j)>optionally in combination with (a).In certain
embodiments, (a) applies. In certain embodiments, (a)
and/or (k) applies. In certain embodiments, (a), (k)
and any one, two , three, or four of (l)-(o) apply.
Embodiments can include one or more of the following
features. The compounds can be in the form of a
pharmaceutically acceptable salt. The compounds can be
an N-oxide thereof and can also be in the form of a
pharmaceutically acceptable salt. Each of V and Y can
both be N. V can be CR7 (e.g., CH)5 and Y can be N. Y
can be CR7 (e.g., CH), and V can be N. X can be SO2,
SO2NH, or C(O). One or two of W1, Z 1, W2, and Z2
(e.g., W1 and Z2, e.g., W1) can each be,
independently, other than hydrogen (e.g., C1-C4 alkyl
or oxo), and the others can be hydrogen. One or two of
W1, Z1, W2, and Z2 (e.g., W1 and Z2, e.g., W1) can
each be, independently, Ci-C alkyl, and the others can
be hydrogen. Each of Z1 and W2 can be hydrogen. One or
both of W1 and Z2 (e.g., W1) can each be,
independently, C1-C4 alkyl; and each of Z1 and W2 can
be hydrogen. W1 can be C1-C4 alkyl (e.g., CH3). Each
of W1, Z 1, W2, and Z2 can be hydrogen. R1 can be C
-Cio aryl, optionally substituted with 1-4 Ra. In some
embodiments, R1 is other than substituted or
unsubstituted naphthyl. Ra at each occurrence can be,
independently, halo; Cj-C 1 alkyl or Ci-C 1 haloalkyl,
each of which is optionally substituted with from 1-2
RJ; C1-C12 alkoxy, optionally substituted with 1-2 Rf;
Ci-Q haloalkoxy; cyano; nitro; C -Cio aryl or
heteroaryl including 5-12 atoms, each of which is
optionally substituted with from 1-2 Ra ; C -Cio
aryloxy or heteroaryloxy including 5-12 atoms, each of
which is optionally substituted with from 1-2 Ra ;
C3-C10 heterocyclyl, C3-C10 cycloalkyl, C7-Ci 2
aralkoxy or heteroaralkoxy including 6-12 atoms, each
of which is optionally substituted with 1-2 Rb; or
-NR11C(O)R 1. hi some embodiments, Ra is other than
halo (e.g., chloro). Ra at each occurrence is,
independently, halo; NRdRe; hydroxyl; Ci-C12 alkyl or
C1-C12 haloalkyl, each of which is optionally
substituted with from 1-2 R ; Ci-C 2 alkoxy,
optionally substituted with from 1-2 Rf; Ci-Ci 2
haloalkoxy; cyano; nitro; C -Cio aryl or heteroaryl
including 5-12 atoms, each of which is optionally
substituted with from 1-2 Ra ; C -Cio aryloxy or
heteroaryloxy including 5-12 atoms, each of which is
optionallysubstituted with from 1-2 Ra >; heterocyclyl
including 3-10 atoms, C3-C10 cycloalkyl, C7- Ci2
aralkoxy or heteroaralkoxy including 6-12 atoms, each
of which is optionally substituted with 1-2 Rb;
-C(O)OR ; -C(O)NR dRe; or -NR11C(O)R*. In some
embodiments, Ra is other than halo (e.g., chloro). R1
can be 1-naphthyl, 2-naphthyl, or phenyl (i.e.,
unsubstituted). R 1 can have formula (II): (II) In
certain embodiments, one of Ra2, Ra3, and Ra4 is halo;
C1-C12 alkyl or C1-C12 haloalkyl, each of which is
optionally substituted with 1-2 R*; Ci-Ci 2 alkoxy,
optionally substituted with 1-2 Rf; Ci-C12 haloalkoxy;
cyano; nitro; C -Ci O a r yl or heteroaryl including
5-12 atoms, each of which is optionally substituted
with from 1-2 Ra ; Ce-Qo aryloxy, optionally
substituted with from 1-2 Ra >; C3-C10 heterocyclyl,
C3-C10 cycloalkyl, or C7-C12 aralkoxy, each of which
is optionally substituted with 1-2 Rb; or -NR11C(O)R
1; and the others are hydrogen. In other embodiments,
one of Ra2, R , and Ra4 is halo; NRdRc; hydroxyl;
Ci-C] 2 alkyl or C]-C] 2 haloalkyl, each of which is
optionally substituted with from 1-2 R ; C1-C12
alkoxy, optionally substituted with 1-2 Rf; C1-C12
haloalkoxy; cyano; nitro; Ce-C 0 aryl or heteroaryl
including 5-12 atoms, each of which is optionally
substituted with from 1-2 Ra ; C -Cio aryloxy or
heteroaryloxy including 5-12 atoms, each of which is
optionally substituted with from 1-2 Ra >;
heterocyclyl including 3-10 atoms, C3-C10 cycloalkyl,
C7- C 2 aralkoxy or heteroaralkoxy including 6-12
atoms, each of which is optionally substituted with
1-3 Rb; -C(O)OR e; -C(O)NR dRe; or -NRhC(O)R ; and the
others are hydrogen.Ra2, Ra3 , or Ra4 (e.g., Ra3 or
Ra4, e.g., Ra3) can be C1-C12 haloalkyl (e.g., C1-C4
haloalkyl), optionally substituted with 1-2 (e.g., 1)
Rj . For example, Ra3 or Ra4 can be
l,l,l-trifluoro-2-hydroxy-2-propyl, in which the
stereogenic carbon (i.e., the carbon attached to the
hydroxyl group) can have the R or S configuration or
some combination thereof (e.g., about 50% R and about
50% S or any other non-racemic combination of
configurations). In some embodiments, Ra3 or Ra4
(e.g., Ra3) can be: . In these embodiments, each of
the remaining substituents can be hydrogen. Ra2, Ra3
or Ra4 can be C1-C12 alkyl, optionally substituted
with 1 Rj . For example, Ra4 can be CH3 or a C3-C12
branched alkyl, such as tert-hxy  . As another
example, Ra3 or Ra4 can be C1-C 2 alkyl, optionally
substituted with 1 R (e.g., 2-hydroxy- 2-propyl). Ra3
or Ra4 (e.g., Ra3) can be heterocyclyl including 3-8
atoms, optionally substituted with from 1-3 (e.g., 1)
Rb. Li embodiments, Ra3 or Ra4 (e.g., Ra3) can be
piperazinyl, piperidyl, mof holinyl, or pyrrolidinyl,
each of which is optionally substituted with 1-3
(e.g., 1) Rb. For example, Ra3 or Ra4 (e.g., Ra3) can
be 3- hydroxypyrrolidin-1-yl or
3-carboxypyrrolidin-l-yl. In embodiments, Rb at each
occurrence can be, independently, halo; NRdRe;
hydroxyl; oxo; C1-C12 alkyl or C1-C12 haloalkyl, each
of which is optionally substituted with from 1-3 Rj ;
C]-Ci 2 alkoxy, optionally substituted with 1-2 Rf;
Ci-C 2 haloalkoxy; heterocyclyl including 3-10 atoms
or C3-C10 cycloalkyl, each of which is optionally
substituted with 1-3 Rb; -C(O)R ; -C(O)OR g; -C(O)NR
dRc; -OC(O)R e; or -NRhC(O)R . Ra3 or Ra4 (e.g., Ra3)
can be heteroaryl including 5 or 6 atoms, optionally
substituted with from 1-2 Ra' (e.g.,
lH-l,2,4-triazolyl). Ra2, Ra3, or Ra4 can be halo
(e.g., chloro). Ra3 or Ra4 can be phenyl or phenoxy,
each of which is optionally substituted with from 1-2
halo. Ra4 can be Ci-C alkoxy, optionally substituted
with 1 Rf. Ra4 can be -NHC(O)R 1. In embodiments, R'
can be Ct- C alkyl; or R' can be NRdRc, in which Rd
and Re can each be, independently, hydrogenor Q-C4
alkyl; or R1can be heterocyclyl including 3-8 atoms.
Ra2, R113, or Ra4 can be C3- Cio cycloalkyl,
optionally substituted with 1 Rb (e.g.,
1-hydroxycyclopropyl). R1 can have formula (H-A):
(P-A) In certain embodiments, two of Ra2, Ra3, Ra4,
and Ra6 can each be, independently, halo; NRdRe;
hydroxyl; C1-C12 alkyl or C1-C12 haloalkyl, each of
which is optionally substituted with 1-2 R C1-Q2
alkoxy, optionally substituted with from 1-2 Rf; Cj-Ci
2 haloalkoxy; heterocyclyl including 3-10 atoms,
optionally substituted with from 1-3 Rb; heteroaryl
including 5-12 atoms, optionally substituted with from
1-2 Ra ; -C(O)OR 8; - C(O)NR dRe; or -NR hC(O)R'; and
the others can be hydrogen. In other embodiments, one
or two of Ra2, R 13 , Ra4, and Ra6 can each be,
independently, halo; NRdRc; hydroxyl; C1-C12 alkyl or
C1-C12 haloalkyl, each of which is optionally
substituted with from 1-2 RJ; C1-C12 alkoxy,
optionally substituted with 1-2 Rf; C1-C12 haloalkoxy;
cyano; nitro; Ce-Cio aryl or heteroaryl including 5-12
atoms, each of which is optionally substituted with
from 1-2 Ra >; C -Cio aryloxy or heteroaryloxy
including 5-12 atoms, each of which is optionally
substituted with from 1-2 Ra ; heterocyclyl including
3-10 atoms, C3-C10 cycloalkyl, C7-C 2 aralkoxy or
heteroaralkoxy including 6-12 atoms, each of which is
optionally substituted with 1-3 Rb; -C(O)OR ; - C(O)NR
dRe; or -NR 11C(O)R 1; and the others can be hydrogen.
Ra2 can be halo (e.g., chloro), and Ra4 can be a
substituent other than hydrogen, such as halo; NRdRe;
hydroxyl; C1-C12 alkoxy, optionally substituted with
from 1-2 Rf; C1-C12 haloalkoxy; heterocyclyl including
3-10 atoms, optionally substituted with from 1-3 Rb;
heteroaryl including 5-12 atoms, optionally
substituted with from 1-2 Ra >; -C(O)OR 8; -C(O)NR
dRe; or -NR11C(O)R*. For example, Ra2 can be halo
(e.g., chloro), and Ra4 can be heterocyclyl including
5-8 atoms, optionally substituted with from 1-3 Rb. R1
can be 3,4-dichlorophenyl, 3-fluoro-4-bromophenyl,
2,6-dichlorophenyl, 2,4- difluorophenyl,
3,4-dimethoxyphenyl, 2-
bromo-4-(trifluoromethyl)phenyl, or R1 can be
heteroaryl including 5-14 atoms, optionally
substituted with from 1-5 (e.g., 1-2) Ra . R1 can b e
a monocyclic heteroaryl including 5-6 atoms,
optionally substituted with from 1-2 Ra. In
embodiments, R1 can be thienyl, isoxazolyl, or
pyridinyl, each of which is optionally substituted
with from 1-2 Ra, wherein Ra at each occurrence is,
independently, halo, Ci-C 4 alkyl, or heterocyclyl
including 3-8 atoms. In certain embodiments, R 1 can
have formula (H-B): (H-B) In some embodiments, Ra222
and Ra223 can each be, independently, hydrogen; halo;
NRdRe; C1-C12 alkyl or Ci-Ci 2 haloalkyl, each of
which is optionally substituted with from 1-2 RJ; C
-Cio aryl or heteroaryl including 5-12 atoms, each of
which is. optionally substituted with from 1-2 Ra ;
heterocyclyl including 3-10 atoms, C3-C10 cycloalkyl,
C7-C12 aralkoxy or heteroaralkoxy including 6-12
atoms, each of which is optionally substituted with
1-3 Rb; -C(O)R g; -C(O)OR ; -C(O)NR dRe; or -NRhC(O)R
. Ra222 can be halo; NRdRe; Ci-C !2 alkyl or Ci-Ci 2
haloalkyl, each of which is optionally substituted
with from 1-2 RJ; C -C10 aryl or heteroaryl including
5-12 atoms, each of which is optionally substituted
with from 1-2 Ra ; heterocyclyl including 3-10atoms,
C3-C10 cycloalkyl, C7-Ci2 aralkoxy or heteroaralkoxy
including 6-12 atoms, each of which is optionally
substituted with 1-3 Rb; -C(O)R e; -C(O)OR 8; -C(O)NR
dRe; or - NR11C(O)R 1; and Ra223 can be hydrogen. For
example, R8222 can be heterocyclyl including 3-8
atoms, optionally substituted with from 1-3 Rb (e.g.,
piperazinyl, piperidyl, morpholinyl, or pyrrolidinyl,
each of which is optionally substituted with 1-3 Rb).
R1 can be a bicyclic or tricyclic heteroaryl including
8-12 atoms, each of which is optionally substituted
with from 1-2 Ra. For example, R1 can be quinolyl,
benzothienyl, dibenzothienyl, benzofuryl,
dibenzofuryl, or benzothiazolyl, each of which is
optionally substituted with from 1-2 Ra, wherein Ra at
each occurrence is, independently, halo, Ci- C alkyl,
or heterocyclyl including 3-8 atoms. R1 can be C3-C12
cycloalkyl, optionally substituted with from 1-5 Rb.
For example, R1 can be cyclopropyl, cyclopentyl,
cyclohexyl, or adamantyl, each of which is optionally
substituted with from 1-5 Rb, wherein Rb at each
occurrence is, independently, halo or C1-C4 alkyl. R1
can be (Ci-Cg alkyl)-(C 3-Ci2 cycloalkyl), wherein the
cycloalkyl ring is optionally substituted with from
1-3 Rb. For example, R1 can be -CH2-(cyclopentyl), -
CH2-(cyclohexyl), or -CH2-(bicycloheptyl), wherein the
cycloalkyl ring is optionally substituted with from
1-3 C1-C4 alkyl. R1 can be C7- 2 aralkyl, optionally
substituted with from 1-2 Rb (e.g., benzyl, optionally
substituted with from 1-2 halo). R1 can be
arylheterocyclyl including 9-12 atoms. R2 can be C
-Cio aryl, optionally substituted with from 1-3 Rc. R2
can have formula (IV):In some embodiments, one of R ,
Rc23, and R is halo; hydroxyl; Cr C 12 alkyl; Ci-Ci2
haloalkyl; C1-C12 alkoxy; Ci-Ci 2 haloalkoxy; cyano;
nitro; or C -Cio aryl, optionally substituted with
from 1-2 Ra; and the others are hydrogen. R c22 o r R
c23 e g R c22 can b e . h a ioalky i (e .g. C F3) .
Rc22 can be C1-C4 alkyl or Ci-C 4 alkoxy. Rc22, Rc23,
or Rc24 (e.g., Rc23 or Rc24, e.g., Rc24) can be halo
(e.g., fluoro). Rc24 can be phenyl substituted with 1
R\ R2 can have formula (IV-A): (IV-A) 



In certain embodiments, two of Rc22, Rc23, Rc24, Rc25,
and Rc26 can each be, independently, halo; C1-C12
alkyl; C1-C12 haloalkyl; cyano, C1-C12 alkoxy;
heterocyclyl including 3-10 atoms, optionally
substituted with from 1-2 Rb; heteroraryl including
from 5-10 atoms, optionally substituted with from 1-2
Ra; or SC>2Rm; and the others are hydrogen. In other
embodiments, one or two of Rc22, Rc23 , Rc24, Rc25,
and Rc26 can each be, independently, halo; C1-C12
alkyl or C1-C12 haloalkyl, each of which is optionally
substituted with from 1-3 RJ; C1-Ci 2 alkoxy; Ci-Ci 2
haloalkoxy; cyano; nitro; or C -Cio aryl or heteroaryl
including 5-12 atoms, each of which is optionally
substituted with from 1-2 Ra; and the others are
hydrogen. Two of Rfc22, Rc23, Rc24, Rc2S, and Rc26 can
each be, independently, halo; Ci-C 4 haloalkyl,
optionally substituted with from 1-3 RJ; cyano; or
heteroaryl including 5-6 atoms, optionally substituted
with from 1-2 Ra. Rc22 can be Ci-C 4 haloalkyl (e.g.,
CF3), halo (e.g., chloro), C)-C6 alkoxy (e.g., OCH3),
cyano, or Ci-C 6 alkyl (e.g., CH3); and one of Rc23 ,
Rc24, and Rc2S can be: heterocyclyl including 3-8
atoms, optionally substituted with 1 Rb; heteroaryl
including 5or 6 atoms, optionally substituted with 1
Ra; or halo. In embodiments, Rc22 can be CF3, chloro,
OCH3, cyano, or CH3; and one of Rc23, Rc24, and Rc25
can be: heterocyclyl including 3-8 atoms, optionally
substituted with 1 Rb; heteroaryl including 5 or 6
atoms, optionally substituted with 1 Ra; or halo. In
these embodiments, one of Rc23, Rc24, and Rc25 can be
piperazinyl, optionally substituted with 1 Rb;
morpholinyl, optionally substituted with 1 Rb;
lH-l,2,4-triazolyl; or fluoro. Two of Rc22 5Rc23,
Rc24, Rc25, and Rc26 can each be, independently, halo
(e.g., fluoro) or C1-C4 haloalkyl (e.g., CF3). Rc22
can be Ci-C 4 haloalkyl (e.g., CF3) , optionally
substituted with from 1-3 Rj ; and Rc24 can be halo;
Ci-C 4 haloalkyl, optionally substituted with from 1-3
RJ; cyano; or heteroaryl including 5-6 atoms,
optionally substituted with from 1-2 Ra. For example,
Rc22 can be CF3. Rc22 can be CF3, and Rc24 can be halo
(and the others can be hydrogen). Rc22 and Rc24 can
each be, independently, fluoro or chloro. For example,
Rc22 can be chloro, and Rc24 can be fluoro. R2 can be
4-fluoro-2-(sulfonylmethyl)phenyl;
4-fluoro-2-(trifluoromethyl)phenyl;
2,3-dichlorophenyl; 2,4-difluorophenyl;
2,4-dimethylphenyl; 2,6-dichlorophenyl; 2,6-
dimethylphenyl; 3,4-dichlorophenyl; or
3-fluoro-2-(trifluoromethyl)phenyl. R2 can be
heteroaryl including 5-12 atoms, optionally
substituted with from 1-3 (e.g., l-2)R c. R2 can have
formula (III): (III) In some embodiments, one or two
of Rc3, Rc4, Rc5, and Rc6 can each be, independently,
halo; C1-C12 alkyl; Ci-Cn haloalkyl, optionally
substituted with 1-2 RJ; cyano; or nitro; and the
others are hydrogen.One of Rc3, R 4, or Rc5 (e.g.,
Rc3) can be C1-C4 haloalkyl (e.g., CF3). Rc3 or Rc5
can be chloro or fluoro. Rc3 can be C1-C4 alkyl. Rc3
can be CF3, chloro, fluoro, cyano, CH3, or nitro. Two
of Rc3, Rc4 Rc5, and Rc6 are each, independently, halo
or C-C 4 haloalkyl. For example, two of Rc3, Rc4, Rc5
and Rc6 are each, independently, fluoro or CF3. R2 can
be 1-quinolyl, 2-quinolyl, 1-isoquinolyl, or
3,5-dichloro-4-pyridyl. R2 can be OR1, wherein R 1 is
C -Cio aryl, or heteroaryl including 5-10 atoms, each
of which is optionally substituted with from 1-3 Ra;
or C7-C12 aralkyl, optionally substituted with from
1-3 Rb. R2 can have formula (V): (V) In some
embodiments, one of Rc32, Rc33, and Rc34 can be halo;
C1-C12 alkyl; Ci- C12 haloalkyl; Cj-Ci alkoxy; C1-C12
haloalkoxy; cyano; or nitro; and the others can be
hydrogen. Rc32 can be Ci-C 4 haloalkyl (e.g., CF3) or
Ci-C 4 alkyl. Rc32 or Rc34 can be Cr C alkoxy. Rc32
can be halo. For example, R2 can be
2,6-dichlorophenoxy. R2 can be NR3R4, in which one of
R3 and R4 is hydrogen, and the other can be Ce- Cio
aryl, optionally substituted with from 1-3 Ra. For
example, R2 can be 2- chlorophenylamino . R2 is C3-C12
cycloalkyl, optionally substituted with from 1-5 Rb
(e.g., Ce-Ci2 cycloalkyl, optionally substituted with
from 1-5 Rb). For example, R2 can be cyclohexyl,
bicycloheptyl, cycloheptyl, or adamantyl, each of
which is optionally substituted with from 1-2 Rb, in
which Rb at each occurrence can be, independently,
halo or C1-C4 alkyl.Each of V and Y is N, and X is
SO2, and embodiments can include one or more of the
features described anywhere herein. The compound of
formula (I) can be
(2i?)-l,l,l-trifluoro-2-[3-({(2/?)-4-[4-fluoro-
2-(trifluoromethyl)phenyl]-2-methylpiperazin-l-yl}sulf
onyl)phenyl]propan-2-ol. In one aspect, this invention
features a pharmaceutical composition, which includes
a compound of formula (I) or a salt (e.g., a
pharmaceutically acceptable salt) or aprodrug thereof
(e.g., an effective amount thereof) and a
pharmaceutically acceptable adjuvant, carrier or
diluent. In some embodiments, the composition can
further include an additional therapeutic agent. In
one aspect, this invention relates to a method for
treating a disease or condition mediated by excess or
uncontrolled amounts of Cortisol and/or other
corticosteroids, which includes administering to a
subject in need thereof an effective amount of a
compound of formula (I) or a salt (e.g., a
pharmaceutically acceptable salt) or prodrug thereof.
In one aspect of the invention, this invention relates
to methods for treating diabetes (e.g., type I
diabetes, type 2 diabetes), which includes
administering to a subject in need thereof an
effective amount of a compound of formula I or a
pharmaceutically acceptable salt thereof. In another
aspect of the invention, this invention relates to
methods for treating Syndrome X, which includes
administering to a subject in need thereof an
effective amount of a compound of formula I or a
pharmaceutically acceptable salt thereof. In a further
aspect of the invention, this invention relates to
methods for treating hyperglycemia, diabetes or
insulin resistance, which includes administering to a
subject in need thereof an effective amount of a
compound of formula I or a pharmaceutically acceptable
salt thereof. In one aspect of the invention, this
invention relates to methods for treating obesity,
which includes administering to a subject in need
thereof an effective amount of a compound of formula I
or a pharmaceutically acceptable salt thereof. In
another aspect of the invention, this invention
relates to methods for treating a lipid disorder
selected from the group consisting of dyslipidemia,
hyperlipidemia, hypertriglyceridemia,
hypercholesterolemia, low HDL and high LDL, which
includesadministering to a subject in need thereof an
effective amount of a compound of formula I or a
pharmaceutically acceptable salt thereof. In a further
aspect of the invention, this invention relates to
methods for treating atherosclerosis, which include
administering to a subject in need thereof an
effective amount of a compound of formula I or a
pharmaceutically acceptable salt thereof. In one
aspect of the invention, this invention relates to
methods for treating a cognitive disorder (e.g.,
Alzheimer's disease), which includes administering to
a subject in need thereof an effective amount of a
compound of formula I or a pharmaceutically acceptable
salt thereof. In another aspect of the invention, this
invention relates to methods for promoting wound
healing, which includes administering to a subject in
need thereof an effective amount of a compound of
formula I or a pharmaceutically acceptable salt
thereof. In a further aspect aspect of the invention,
this invention relates to methods for treating,
controlling, ameliorating, preventing, delaying the
onset of, or reducing the risk of developing one or
more of diabetes (e.g., type 1 or type 2 diabetes),
Syndrome X, hyperglycemia, low glucose tolerance,
insulin resistance, obesity, lipid disorders,
dyslipidemia, hyperlipidemia, hypertriglyceridemia,
hypercholesterolemia, low HDL levels, high LDL levels,
atherosclerosis and its sequelae, vascular restenosis,
pancreatitis, abdominal obesity, neurodegenerative
disease, retinopathy, nephropathy, neuropathy,
hypertension, coronary heart disease, stroke,
peripheral vascular disease, Cushing's syndrome,
glaucoma, osteoperosis, hyperinsulinemia,
tuberculosis, psoriasis, cognitive disorders and
dementia (e.g., impairment associated with aging and
of neuronal dysfunction, e.g., Alzheimer's disease),
depression, viral diseases, inflammatory disorders,
immune disorders); or promoting wound healing, which
includes administering to a subject in need thereof an
effective amount of a compound of formula I or a
pharmaceutically acceptable salt thereof. The
invention also relates generally to inhibiting 11-beta
HSDl with a compound having formula (I). In some
embodiments, the methods can include, e.g., contacting
an I 1bHSDl in a sample (e.g., a tissue) with a
compound having formula (I). In other embodiments, the
methods can include administering a compound having
formula (I) to a subject (e.g., a mammal, e.g., a
mammal subject to or at risk for diseases mediated
byabnormally high levels of Cortisol and other 1l
b-hydroxysteroids, e.g., NIDDM, obesity, dyslipidemia,
syndrome X, and hypertension). Accordingly, in yet
another aspect, this invention includes methods of
screening for compounds that inhibit 1l bHSDl. In some
embodiments, the subject can be a subject in need
thereof (e.g., a subject identified as being in need
of such treatment). Identifying a subject in need of
such treatment can be in the judgment of a subject or
a health care professional and can be subjective (e.g.
opinion) or objective (e.g. measurable by a test or
diagnostic method). In some embodiments, the subject
can be a mammal. In certain embodiments, the subject
is a human. In a further aspect, this invention also
relates to methods of making compounds described
herein. Alternatively, the method includes taking any
one of the intermediate compounds described herein and
reacting it with one or more chemical reagents in one
or more steps to produce a compound described herein.
In one aspect, this invention relates to any of the
compounds described herein. hi one aspect, this
invention relates to a packaged product. The packaged
product includes a container, one of the
aforementioned compounds in the container, and a
legend (e.g., a label or an insert) associated with
the container and indicating administration of the
compound for treatment and control of diseases
mediated by abnormally high levels of Cortisol and
other 11b-hydroxysteroids, e.g., NIDDM and Syndrome X.
The term "mammal" includes organisms, which include
mice, rats, cows, sheep, pigs, rabbits, goats, and
horses, monkeys, dogs, cats, and preferably humans.
"An effective amount" refers to an amount of a
compound that confers a therapeutic effect (e.g.,
treats, controls, ameliorates, prevents, delays the
onset of, or reduces the risk of developing a disease,
disorder, or condition or symptoms thereof) on the
treated subject. The therapeutic effect may be
objective (i.e., measurable by some test or marker) or
subjective (i.e., subject gives an indication of or
feels an effect). An effective amount of the compound
described above may range from about 0.01 mg/Kg to
about 1000 mg/Kg, (e.g., from about 0.1 to about 100
mg/Kg, from about 1 to about 100 mg/Kg). Effective
doses will also vary depending on route of
administration, as well as the possibility of co-usage
with other agents.The term "halo" or "halogen" refers
to any radical of fluorine, chlorine, bromine or
iodine. The term "carboxy" refers to the -COOH
radical. In general, and unless otherwise indicated,
substituent (radical) prefix names are derived from
the parent hydride by either (i) replacing the "ane"
in the parent hydride with the suffixes "yl," "diyl,"
"triyl," "tetrayl," etc.; or (ii) replacing the "e" in
the parent hydride with the suffixes "yl," "diyl,"
"triyl," "tetrayl," etc. (here the atom(s) with the
free valence, when specified, is (are) given numbers
as low as is consistent with any established numbering
of the parent hydride). Accepted contracted names,
e.g., adamantyl, naphthyl, anthryl, phenanthryl,
furyl, pyridyl, isoquinolyl, quinolyl, and 



piperidyl, and trivial names, e.g., vinyl, allyl,
phenyl, and thienyl are also used herein throughout.
Conventional numbering/lettering systems are also
adhered to for substituent numbering and the
nomenclature of fused, bicyclic, tricyclic, polycyclic
rings. The term "alkyl" refers to a saturated
hydrocarbon chain that may be a straight chain or
branched chain, containing the indicated number of
carbon atoms. For example, C1-C20 alkyl indicates that
the group may have from 1 to 20 (inclusive) carbon
atoms in it. Any atom can be substituted. Examples of
alkyl groups include without limitation methyl, ethyl,
and -butyl. The term "cycloalkyl" refers to saturated
monocyclic, bicyclic, tricyclic, or other polycyclic
hydrocarbon groups. Any atom can be substituted, e.g.,
by one or more substituents. A ring carbon serves as
the point of attachment of a cycloalkyl group to
another moiety. Cycloalkyl groups can contain fused
rings. Fused rings are rings that share a common
carbon atom. Cycloalkyl moieties can include, e.g.,
cyclopropyl, cyclohexyl, methylcyclohexyl (provided
that the methylcyclohexyl group is attached to another
moiety via a cyclohexyl ring carbon and not the methyl
group), adamantyl, and norbornyl
(bicycle[2.2.1]heptyl). The term "haloalkyl" refers to
an alkyl group, in which at least one hydrogen atom is
replaced by halo. In some embodiments, more than one
hydrogen atom (2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26,etc. hydrogen atoms) on a alkyl group can be
replaced by more than one halogen (e.g., 2, 3, 4, 5,
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, etc. halogen atoms). In
these embodiments, the hydrogen atoms can each be
replaced by the same halogen (e.g.,fluoro) or the
hydrogen atoms can be replaced by a combination of
different halogens (e.g., fluoro and chloro). The term
"haloalkyl" also includes alkyl moieties in which all
hydrogens have been replaced by halo (e.g., sometimes
referred to as perhaloalkyl moieties, such as
trifluoromethyl). The term "aralkyl" refers to an
alkyl moiety in which an alkyl hydrogen atom is
replaced by an aryl group. One of the carbons of the
alkyl moiety serves as the point of attachment of the
aralkyl group to another moiety. Aralkyl includes
groups in which more than one hydrogen atom on an
alkyl moiety has been replaced by an aryl group. Any
ring or chain atom can be substituted e.g., by one or
more substituents. Examples of "aralkyl" include
without limitation benzyl, 2-phenylethyl,
3-phenylpropyl, benzhydryl (diphenylmethyl), and
trityl (triphenylmethyl) groups. The term
"heteroaralkyl" refers to an alkyl moiety in which an
alkyl hydrogen atom is replaced by a heteroaryl group.
One of the carbons of the alkyl moiety serves as the
point of attachment of the aralkyl group to another
moiety. Heteroaralkyl includes groups in which more
than one hydrogen atom on an alkyl moiety has been
replaced by a heteroaryl group. Any ring or chain atom
can be substituted e.g., by one or more substituents.
Heteroaralkyl can include, for example,
2-pyridylethyl. The term "(alkyl)-(cycloalkyl)" refers
to an alkyl moiety in which an alkyl hydrogen atom is
replaced by a cycloalkyl group. One of the carbons of
the alkyl moiety serves as the point of attachment of
the (alkyl)-(cycloalkyl) to another moiety. Any ring
or chain atom can be substituted e.g., by one or more
substituents. (alkyl)-(cycloalkyl) can include, for
example: The term "alkenyl" refers to a straight or
branched hydrocarbon chain containing 2-20 carbon
atoms and having one or more double bonds. Any atom
can be substituted, e.g., by one or more substituents.
Alkenyl groups can include, e.g., allyl, 1-butenyl, 2-
hexenyl and 3-octenyl groups. One of the double bond
carbons can optionally be thepoint of attachment of
the alkenyl substituent. The term "alkynyl" refers to
a straight or branched hydrocarbon chain containing
2-20 carbon atoms and having one or more triple bonds.
Any atom can be substituted, e.g., by one or more
substituents. Alkynyl groups can include, e.g.,
ethynyl, propargyl, and 3-hexynyl. One of the triple
bond carbons can optionally be the point of attachment
of the alkynyl substituent. The term "alkoxy" refers
to an -O-alkyl radical. The term "mercapto" refers to
an SH radical. The term "thioalkoxy" refers to an
-S-alkyl radical. The terms "aryloxy" and
"heteroaryloxy" refer to an -O-aryl radical and
-O-heteroaryl radical, respectively. The term
"thioaryloxy" refers to an -S-aryl radical. The terms
"aralkoxy" and "heteroaralkoxy" refer to an -O-aralkyl
radical and -O-heteroaralkyl radical, respectively.
The term "cycloalkoxy" refers to an -O-cycloalkyl
radical. The terms "cycloalkenyloxy" and
"heterocycloalkenyloxy" refer to an -O-cycloalkenyl
radical and -Oheterocycloalkenyl radical,
respectively. The term "heterocyclyloxy" refers to an
-Oheterocyclyl radical. The terms "alkenyloxy" and
"alkynyloxy" refer to -O-alkenyl and - O-alkynyl
radicals, respectively. The term "heterocyclyl" refers
to a saturated monocyclic, bicyclic, tricyclic or
other polycyclic ring system having 1-4 heteroatoms if
monocyclic, 1-8 heteroatoms if bicyclic, or 1-10
heteroatoms if tricyclic, said heteroatoms selected
from O, N, or S (e.g., carbon atoms and 1-4, 1-8, or
1-10 heteroatoms of N, O, or S if monocyclic,
bicyclic, or tricyclic, respectively). The heteroatom
or ring carbon is the point of attachment of the
heterocyclyl substituent to another moiety. Any atom
can be substituted, e.g., by one or more substituents.
The heterocyclyl groups can contain fused rings. Fused
rings are rings that share a common carbon atom.
Heterocyclyl groups can include, e.g.,
tetrahydrofuryl, tetrahydropyranyl, piperidyl
(piperidino), piperazinyl, morpholinyl (morpholino),
pyrrolinyl, and pyrrolidinyl. The term "cycloalkenyl"
refers to partially unsaturated monocyclic, bicyclic,
tricyclic, or other polycyclic hydrocarbon groups. A
ring carbon (e.g., saturated or unsaturated) is the
point of attachment of the cycloalkenyl substituent.
Any atom can be substituted e.g., by one or more
substituents. The cycloalkenyl groups can contain
fused rings. Fused rings are rings that share a common
carbon atom. Cycloalkenyl moieties can include, e.g.,
cyclohexenyl, cyclohexadienyl, or norbomenyl.The term
"heterocycloalkenyl" refers to partially unsaturated
monocyclic, bicyclic, tricyclic, or other polycyclic
hydrocarbon groups having 1-4 heteroatoms if
monocyclic, 1-8 heteroatoms if bicyclic, or 1-10
heteroatoms if tricyclic, said heteroatoms selected
from O, N, or S (e.g., carbon atoms and 1-4, 1-8, or
1-10 heteroatoms of N, O, or S if monocyclic,
bicyclic, or tricyclic, respectively). A ring carbon
(e.g., saturated or unsaturated) or heteroatom is the
point of attachment of the heterocycloalkenyl
substituent. Any atom can be substituted, e.g., by one
or more substituents. The heterocycloalkenyl groups
can contain fused rings. Fused rings are rings that
share a common carbon atom. Heterocycloalkenyl groups
can include, e.g., tetrahydropyridyl, and
dihydropyranyl. The term "aryl" refers to an aromatic
monocyclic, bicyclic, or tricyclic hydrocarbon ring
system, wherein any ring atom can be substituted,
e.g., by one or more substituents. Aryl groups can
contain fused rings. Fused rings are rings that share
a common carbon atom. Aryl moieties can include, e.g.,
phenyl, naphthyl, anthracenyl, and pyrenyl. The term
"heteroaryl" refers to an aromatic monocyclic,
bicyclic, tricyclic, or other polycyclic hydrocarbon
groups having 1-4 heteroatoms if monocyclic, 1-8
heteroatoms if bicyclic, or 1-10 heteroatoms if
tricyclic, said heteroatoms selected from O, N, or S
(e.g., carbon atoms and 1-4, 1-8, or 1-10 heteroatoms
of N, O, or S if monocyclic, bicyclic, or tricyclic,
respectively). Any atom can be substituted, e.g., by
one or more substituents. Heteroaryl groups can
contain fused rings. Fused rings are rings that share
a common carbon atom. Heteroaryl groups include
pyridyl, thienyl, furyl (furanyl), imidazolyl,
isoquinolyl, quinolyl and pyrrolyl. The terms
"arylcycloalkenyl," "arylheterocyclyl," and
"arylheterocycloalkenyl" refer to bicyclic, tricyclic,
or other polycyclic ring systems that include an aryl
ring fused to a cycloalkenyl, heterocyclyl, and
heterocycloalkenyl, respectively. Any atom can be
substituted, e.g., by one or more substituents. For
example, arylcycloalkenyl can include indenyl;
arylheterocyclyl can include 2,3-dihydrobenzofuryl,
1,2,3,4- tetrahydroisoquinolyl, and
2,2-dimethylchromanyl; and arylheterocycloalkenyl can
include 1,4-dihydro- 1,4-epoxynaphthyl.The term "oxo"
refers to an oxygen atom, which forms a carbonyl (C=O)
when attached to carbon or which forms part of a
sulfmyl or sulfonyl group when attached to a sulfur
atom. The term "thioxo" refers to an oxygen atom,
which forms a thiocarbonyl (C=S) when attached to
carbon. The term "substituent" refers to a group
"substituted" on, e.g., an alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, heteroaralkyl, heterocyclyl,
heterocycloalkenyl, cycloalkenyl, aryl, heteroaryl,
arylcycloalkenyl, arylheterocyclyl, or
arylheterocycloalkenyl group at any atom of that
group. In one aspect, the substituent(s) (e.g., Ra) on
a group are independently any one single, or any
combination of two or more of the permissible atoms or
groups of atoms delineated for that substituent. In
another aspect, a substituent may itself be
substituted with any one of the above substituents
(e.g., substituent Ra can be substituted with Ra ). In
general, when a definition for a particular variable
includes both hydrogen and non-hydrogen (halo, alkyl,
aryl, etc.) possibilities, the term "substituent(s)
other than hydrogen" and the like refers collectively
to the non-hydrogen possibilities for that particular
variable. The details of one or more embodiments of
the invention are set forth in the description below.
Other features and advantages of the invention are in
the claims.DETAILED DESCRIPTION This invention relates
to 11-beta HSDl inhibitor compounds, pharmaceutical
compositions and related methods. The 11-beta HSDl
inhibitor compounds have the general formula (I)
below: (I) in which R1, R2, R3, R4, R5, K6, R7, X, V,
Y,W1, Z \ W2, Z2, Ra, Ra , Rb, Rc, Rd, Re, Rf, Rs, Rh,
R , Rj, Rk, Rm, and Rn can be as defined anywhere
herein. For ease of exposition, it is understood that
where in this specification (including the claims), a
group is defined by "as defined anywhere herein" (or
the like), the definitions for that particular group
include the first occurring and broadest generic
definition as well as any subgeneric and specific
definitions delineated anywhere in this specification.
For ease of exposition, it is understood that any
recitation of ranges (e.g., C -C2O, 1-3) or subranges
of a particular range (e.g., Ci-C4, C2-C6, 1-2) for
any of R1, R2, R3, R4, Rs, R6, R7, X, V, Y, W1, Z1,W2,
Z2, Ra, Ra , Rb, Rc, Rd, Re, Rf, Rb, Rh, R , Rj, Rk,
Rm, and R" expressly includes each of the individual
values that fall within the recited range, including
the upper and lower limits of the recited range. For
example, the range C1-C4 alkyl is understood to mean
Ci, C2, C3, or C alkyl or the range 1-3 Ra is
understood to mean 1, 2, or 3 Ra. In some embodiments,
R1 can be:(A) C6-CiS (e.g., C6-C] 4, C6-CiO, or
phenyl) aryl or heteroaryl including 5-20 (e.g., 5-16,
5-12, or 5-6) atoms, each of which is optionally
substituted with from 1-10 (e.g., 1- 5, 1-4, 1-3, 1-2,
or l)R a; or (B) C3-C16 (e.g., C3-C14 or C3-C10)
cycloalkyl, optionally substituted with from I 10
(e.g., 1-5, 1-4, 1-3, 1-2, or 1) Rb; or (C) (Ci-Ci 2
alkyl)-(C 3-Ci6 cycloalkyl) (e.g., (Ci-C 6 alkyl)-(C
3-C12 cycloalkyl) or (CH 2)-(C 3-Ci 2 cycloalkyl),
optionally substituted with from 1-10 (e.g., 1-5, 1-4,
1-3, 1-2, or 1) Rb; or (D) C7-C O(e.g., O7-C16, C -Ci
2, C7-Cio) aralkyl, optionally substituted with from
1-10 (e.g., 1-5, 1-4, 1-3, 1-2, or 1) Rb; or (E)
arylheterocyclyl including 8-20 (e.g., 8-16 or 9-12)
atoms, optionally substituted with from 1-10 (e.g.,
1-5, 1-4, 1-3, 1-2, or 1) Rb. In some embodiments, R 1
can be C -Cio aryl, optionally substituted with from
1-3 (e.g., 1-2 or 1) Ra. In certain embodiments, R 1
can be unsubstituted phenyl or unsubstituted napthyl
(e.g., 1-naphthyl or 2-naphthyl). In certain
embodiments, R 1 can be a monosubstituted ( 1 Ra),
disubstituted (2 Ra), 



trisubstituted (3 Ra) , tetrasubstituted (4 Ra) , or
pentasubstituted (5 Ra) phenyl group of the general
formula P-I: I vL L A / C1 (ortho) 2 rth ) 11 J (R)i-5
R = Ra, Ra', Rc Rn (meta) C "C (meta) C4 (para) (P-I)
For purposes of clarification, each of the terms
"ortho (o) (or 2- or 6-); meta (m) (or 3- or 5-);
otpara (p) (or 4-)," when used in conjunction with any
substituted phenyl group, indicates the location of
the substituent(s) relative to the ring carbon that is
attached to the remainder of the molecule (i.e., C1 in
formula P-I above). For example, amonosubstituted
phenyl group that is para substituted (or
4-substituted) is one having a substituent attached to
C4 in formula P-I above. As another example, a 2,6-
(or ortho, ortho-) disubstituted phenyl group is one
having a substituent attached to C2 and to C6,
respectively, in formula P-I. As a further example, a
3,5- (or meta, met) disubstituted phenyl group is one
having a substituent attached to C3 and to C5,
respectively, in formula P-I. In certain embodiments,
Ra at each occurrence can be, independently, halo; C1-
Ci2 alkyl or C1-C12 haloalkyl, each of which is
optionally substituted with from 1-2 RJ; C1-C12
alkoxy, optionally substituted with 1-2 Rf; Cj-Ci
haloalkoxy; cyano; nitro; C -Cio aryl or heteroaryl
including 5-12 atoms, each of which is optionally
substituted with from 1-2 Ra ; C -Cio aryloxy or
heteroaryloxy including 5-12 atoms, each of which is
optionally substituted with from 1-2 Ra ; C3-C10
heterocyclyl, C3-C10 cycloalkyl, C7-Ci 2 aralkoxy or
heteroaralkoxy including 6-12 atoms, each of which is
optionally substituted with 1-2 Rb; or -NR hC(O)R'. In
some embodiments, Ra is other than halo (e.g.,
chloro). Ra at each occurrence is, independently,
halo; NRdRe; hydroxyl; C1-C12 alkyl or C1-C12
haloalkyl, each of which is optionally substituted
with from 1-2 R ; C1-C12 alkoxy, optionally
substituted with from 1-2 Rf; C1-C12 haloalkoxy;
cyano; nitro; Q-do aryl or heteroaryl including 5-12
atoms, each of which is optionally substituted with
from 1-2 Ra ; Ce-C10 aryloxy or heteroaryloxy
including 5-12 atoms, each of which is optionally
substituted with from 1-2 Ra ; heterocyclyl including
3-10 atoms, C3-C10 cycloalkyl, C7- C 2 aralkoxy or
heteroaralkoxy including 6-12 atoms, each of which is
optionally substituted with 1-2 Rb; -C(O)OR S; -C(O)NR
dRe; or -NRhC(O)R . In some embodiments, Ra is other
than halo (e.g., chloro). For example, Ra at each
occurrence can be, independently, chloro, fluoro,
bromo, methyl, *ert-butyl, trifluoromethyl,
trifluoromethoxy, methoxy, cyano, nitro, phenyl, 4-
bromophenyl, 4-fluorophenyl, phenoxy, acetamido,
(e.g., R or S) l,l,l-trifluoro-2- hydroxypropan-2-yl,
2-hydroxypropan-2-yl, 1-hydroxycyclopropan-l-yl, 4-
fluorophenoxy, pyrrolidin-1-yl,
3-hydroxypyrroHdin-l-yl, 3-carboxypyrrolidin-l-yl, mof
holin-4-yl, 1-piperidyl, 4-piperidyl, 2-cyanopropoxy,
piperazin-1-yl, 4- methylpiperazin-l-yl, l
-l,2,4-tri'azolyl, or -NHC(O)R 1in which R1is
morpholin-4-yl, N,N-dimethylamino, methylamino,
1-piperidyl, pyrrolidin-1-yl, or azapan-1-yl.In
certain embodiments, R1 can be a monosubstituted
phenyl group having formula (II): (U) in which one of
Ra2, Ra3, and Ra4 can be halo; C1-C12 alkyl or Ci-C 12
haloalkyl, each of which is optionally substituted
with 1-2 RJ; C1-Q 2 alkoxy, optionally substituted
with 1-2 Rf; Ci-Ci 2 haloalkoxy; cyano; nitro; C -Cio
aryl or heteroaryl including 5-12 atoms, each of which
is optionally substituted with from 1-2 Ra ; C -Cio
aryloxy, optionally substituted with from 1-2 Ra >;
C3-C10 heterocyclyl, C3-C10 cycloalkyl, or C7-C12
aralkoxy, each of which is optionally substituted with
1-2 Rb; or -NR hC(O)R'; and the others are hydrogen.
In other embodiments, one of Ra2, Ra3, and Ra4 is
halo; NRdRe; hydroxyl; C1-C12 alkyl or C1-C12
haloalkyl, each of which is optionally substituted
with from 1-2 RJ; C1-C12 alkoxy, optionally
substituted with 1-2 Rf; C1-C12 haloalkoxy; cyano;
nitro; C -Cio aryl or heteroaryl including 5-12 atoms,
each of which is optionally substituted with from 1-2
Ra ; C -Cio aryloxy or heteroaryloxy including 5-12
atoms, each of which is optionally substituted with
from 1-2 Ra >; heterocyclyl including 3-10 atoms,
C3-C10 cycloalkyl, C7- C12 aralkoxy or heteroaralkoxy
including 6-12 atoms, each of which is optionally
substituted with 1-3 Rb; -C(O)OR ; -C(O)NR dRe; or
-NRhC(O)R ; and the others are hydrogen. For example,
R 1 can be a meta or para monosubstituted phenyl ring.
Ra2, Ra3, or Ra4 can be halo (e.g., chloro, bromo, or
fluoro, preferably chloro). Ra2, Ra3, or Ra4 (e.g.,
Ra3 or Ra4) can be Ci-Ci 2 alkyl, optionally
substituted with 1 Rj (e.g., hydroxyl). For example,
Ra2, Ra3, or Ra4 (e.g., Ra3 or Ra4, e.g., Ra4) can be
CH3 orC -Ci 2 branched alkyl (e.g., tert-buty). As
another example, Ra2, Ra3 s or Ra4 (e.g., Ra3 or Ra4)
can be 2-hydroxypropan-2-yl, i.e., (CH3C(OH)(CH 3) .
Ra2, Ra3, or Ra4 can be Ci-C4 haloalkyl, optionally
substituted with 1 Rj (e.g., hydroxyl). For example,
Ra2, Ra3, or Ra4 (e.g., Ra3 or Ra4, e.g., Ra4) can be
CF3. As another example, Ra2, R 3, or Ra4 (e.g., Ra3
or Ra4) can be (e.g., R or S) 1,1,1-trifluoro-2-
hydroxypropan-2-yl, i.e., CF3C(OH)(CH 3) . Ra2, Ra3 ,
or Ra4 can be C3-Ci 0 cycloalkyl, optionally
substituted with 1 Rb (e.g., hydroxyl). For example,
Ra2, Ra3, or Ra4 (e.g., Ra3 or Ra4, e.g., Ra4) can be
1- hydroxycyclopropan- 1-yl . Ra3 or Ra4 can be
heterocyclyl including 3-8 atoms, optionally
substituted with 1-3 (e.g., 1) Rb (e.g., C1-C4 alkyl
(e.g., CH3) , OH, C3-C10 cycloalkyl, or COOR8 (e.g.,
COOH)). For example, Ra3 or Ra4 can be optionally
substituted pyrrolidinyl (e.g., pyrrolidin-1-yl,
3-hydroxypyrrolidin-l-yl, or
3-carboxypyrrolidin-l-yl), morpholinyl (e.g.,
morpholin-4-yl), piperidyl (e.g., 1-piperidyl or
4-piperidyl) or piperazinyl (e.g., piperazin-1-yl,
4-methylpiperazin-l-yl). For example, Ra3 is
optionally substituted pyrrolidin-1-yl (e.g.,
3-hydroxypyrrolidin-l-yl). In these embodiments, Rb at
each occurrence can be, independently, halo; NRdRe;
hydroxyl; oxo; C1-C12 alkyl or C1-Q2 haloalkyl, each
of which is optionally substituted with from 1-3 Rj ;
Q-C 12 alkoxy, optionally substituted with 1-2 Rf;
C1-C12 haloalkoxy; heterocyclyl including 3-10 atoms
or C3-CiO cycloalkyl, each of which is optionally
substituted with 1-3 Rb; -C(O)R g; -C(O)OR e; -C(O)NR
dRe; -OC(O)R S; or -NRhC(O)R\ Ra3 or Ra4 can be
heteroaryl including 5 or 6 atoms (e.g., IH-1,2,4-
triazolyl). Ra3 or Ra4 can be phenyl or phenoxy, each
of which can be optionally substituted with from 1-2
halo (e.g., bromo or fluoro). For example, Ra3 or Ra4
can be phenyl, phenoxy, 4-bromophenyl, 4-fluorophenyl,
or 4-fluorophenoxy. Ra4 can be Ci-C 4 alkoxy,
optionally substituted with 1 Rf (e.g., cyano). For
example, Ra4 can be OCH3 or 2-cyanopropoxy. Ra4 can be
-NHC(O)R*. R1can be Ci-C 4 alkyl (e.g., CH3). R can be
NRdRe, in which Rd and Re can each be, independently,
hydrogen or C1-C4 alkyl (e.g., CH3). For example,
R1can be -N(CH 3)2 or -NHCH 3. R1can be heterocyclyl
including 3-8 atoms (e.g., morpholin-4-yl,
1-piperidyl, pyrrolidin-1-yl, or azapan-1-yl).Ra4 can
be Ci-C 4 haloalkoxy (e.g., OCF3). Ra2 can be nitro or
cyano. Ra4 can be C7-Ci 2 aralkoxy, optionally
substituted with 1-2 Rb (e.g., chloro). For example,
Ra4 can be benzyloxy or 4-chlorobenzyloxy. In certain
embodiments, R1 can be a disubstituted phenyl group
having formula (H-A): (H-A) In certain embodiments,
two of Ra2, Ra3, Ra4, and Ra6 can be, independently,
halo; C1-C12haloalkyl, optionally substituted with 1-2
R ; Ci-Ci 2 alkoxy, optionally substituted with 1-2
Rf; or -NRhC(O)R'; and the others are hydrogen. In
certain embodiments, two of Ra2, Ra3, Ra4, and Ra6 can
each be, independently, halo; NRdRe; hydroxyl; C1-C12
alkyl or C1-C12 haloalkyl, each of which is optionally
substituted with 1-2 RJ; Q-C 12 alkoxy, optionally
substituted with from 1-2 Rf; C1-C12 haloalkoxy;
heterocyclyl including 3-10 atoms, optionally
substituted with from 1-3 Rb; heteroaryl including
5-12 atoms, optionally substituted with from 1-2 Ra ";
-C(O)OR 8; - C(O)NR dRc; or -NRhC(O)R''; and the
others can be hydrogen. In other embodiments, two of
Ra2 Ra3, Ra4, and Ra6 can each be, independently,
halo; NRdRe; hydroxyl; C1-C12 alkyl or Ci-Cn
haloalkyl, each of which is optionally substituted
with from 1-2 Rj Ci-Ci 2 alkoxy, optionally
substituted with 1-2 R ; Q-C 12 haloalkoxy; cyano;
nitro; C -Cio aryl or heteroaryl including 5-12 atoms,
each of which is optionally substituted with from 1-2
Ra ; C -Cio aryloxy or heteroaryloxy including 5-12
atoms, each of which is optionally substituted with
from 1-2 Ra ; heterocyclyl including 3-10 atoms,
C3-C10 cycloalkyl, C7-C 2 aralkoxy or heteroaralkoxy
including 6-12 atoms,each of which is optionally
substituted with 1-3 Rb; -C(O)OR 8; -C(O)NR dRe; or -
NRhC(O)R ; and the others can be hydrogen. Ra and Ra4
can each be, independently, halo (e.g., chloro, bromo
or phenyl) or C1-C4 alkoxy (e.g., OCH3) . Ra2 and Ra4
can each be, independently, halo (e.g., fluoro or
bromo), C]-C 4 haloalkyl (e.g., CF3), or -NRhC(O)R",
in which R1can be heterocyclyl including 3-8 atoms.
Ra2 and Rad can each be, independently, halo (e.g.,
chloro). For example, R1 can be 3,4-dichlorophenyl,
3-fluoro-4-bromophenyl, 2,6- dichlorophenyl,
2,4-difluorophenyl, 3,4-dimethoxyphenyl, 2- bromo-4-
(trifluoromethyl)phenyl, or In other embodiments, Ra2
can be halo (e.g., chloro), and Ra4 can be a
substituent other than hydrogen, such as halo; NRdRe;
hydroxyl; C1-C12 alkoxy, optionally substituted with
from 1-2 Rf; C1-C12 haloalkoxy; heterocyclyl including
3-10 atoms, optionally substituted with from 1-3 Rb;
heteroaryl including 5-12 atoms, optionally
substituted with from 1-2 Ra' ; -C(O)OR g; -C(O)NR Re;
or -NRhC(O)R . For example, Ra2 can be halo (e.g.,
chloro), and Ra4 can be heterocyclyl including 5-8
atoms, optionally substituted with from 1-3 Rb. In
certain embodiments, R 1 can be napthyl substituted
with from 1-2 Ra (e.g., chloro). For example, R1 can
be 5-chloronaphth-2-yl or 8-chloro-2-naphth-2-yl. In
some embodiments, R1 can be heteroaryl including 5-14
atoms, optionally substituted with from 1-3 (e.g., 1-2
or 1) Ra. R1 can be a monocyclic heteroaryl including
5-6 atoms, optionally substituted with from 1-2 Ra
(e.g., thienyl, isoxazolyl, or pyridyl, each of which
is optionally substituted with from 1-2 Ra, in which
Ra at each occurrence is, independently, halo, C C4
alkyl, or heterocyclyl including 3-8 atoms). For
example, R1 can be 2-thienyl, 5-chlorothien-2-yl,
3,5-dimethylisoxazol-4-yl, or
2-morpholinopyridin-5-yl. As another example, R1 can
have formula (H-B) as described in the Summary. R1 can
be a bicyclic or tricyclic heteroaryl including 8-12
atoms, each of which is optionally substituted with
from 1-2 Ra (e.g., quinolyl, benzothienyl,
dibenzothienyl, benzofuryl, dibenzofuryl, or
benzothiazolyl, each of which is optionally
substituted with from 1-2 Ra, in which Ra at each
occurrence is, independently, halo, C1-C4 alkyl, or
heterocyclyl including 3-8 atoms). For example, R1 can
be 2-quinolyl, 2-benzo[b]thienyl, 3-benzo[b]thienyl,
5-chloro-3-methylbenzo[b]thien-2-yl,
dibenzo[b,d]fur-2-yl, dibenzo[b,d]thien-2-yl,
dibenzo[b,d]thien-3-yl, dibenzo[b,d]fur-3-yl,
4-chloro-3- methylbenzo[b]thien-2-yl,
1,3-benzothiazol-2~yl,
5-morpholino-3-inethylbenzo[b]thien- 2-yl, or
5-(piperazin-l-yl)-3-methylbenzo[b]thien-2-yl. In
certain embodiments (e.g., when V and Y are both N,
and X is CO), when R1 is a bicyclic heteroaryl, then 1
heteroatom can be present in the bicyclic heteroaryl
(e.g., 1 oxygen, 1 nitrogen, or 1 sulfur, e.g., 1
oxygen or 1 sulfur); or 2 heteroatoms can be present
(e.g., 2 oxygens, or 2 sulfurs, or 2 nitrogens, or 1
oxygen and 1 sulfur, or 1 



oxygen and 1 nitrogen, or 1 sulfur and 1 nitrogen); or
3 heteroatoms can be present (e.g., 1 oxygen and 2
nitrogens; or 1 sulfur and 2 nitogens; or 3 nitrogens,
provided that the bicyclic heterocycle is other than
pyrazolo[l,5-a]pyrimidinyl: (e.g., other than
unsubstituted or mono-, di-, or tri-substituted
pyrazolo[l,5-a]pyrimidinyl, e.g., other than
unsubstituted or mono-, di-, or tri-substituted
pyrazolo[l,5-a]pyrimidin-2- yl); or 4 heteroatoms can
be present (e.g., 1 oxygen and 3 nitrogens, or 1
sulfur and 3 nitogens, or 4 nitrogens). In other
embodiments, when R1 is a nitrogenous, bicyclic
heteroaryl (including those nitrogenous bicyclic
heteroaryls in which one or more oxygens and/or
sulfur(s) are also present), then R1 has other than 3
nitrogen atoms (e.g., 1 or 2 nitrogen atoms, e.g.,
more than three nitrogen atoms, e.g., 4-8 nitrogen
atoms). In some embodiments, R1 can be C3-C12 (e-g-,
C3-C10) cycloalkyl, optionally substituted with from
1-5 (e.g., 1-4, 1-3, 1-2, or 1) Rb (e.g., halo or Ci-C
alkyl). R1 canbe monocyclic (e.g., optionally
substituted cyclopropyl, cyclopentyl, or cyclohexyl),
bicyclic (e.g., optionally substituted bicycloheptyl),
orpolycyclic (e.g., optionally substituted adamantyl).
For example, R1 can be adamant-1-yl, cyclohexyl, 2-
methylcyclohexan-1-yl, 3-methylcyclohexan-l-yl,
2,2,3,3-tetramethylcycIopropan-l-yl,
2,2-dichloro-l-methylcyclopropan-l-yl, or
l-methyl-3-isopropyl-cyclopentan-l-yl. In some
embodiments, R1 can be (Ci-Ce alkyl)-(C3-Ci2
cycloalkyl), in which the cycloalkyl ring is
optionally substituted with from 1-3 Rb. R1 can be
-(CH ) i-6-(C3-Cio cycloalkyl), in which the
cycloalkyl ring is optionally substituted with from
1-3 C1-C4 alkyl (e.g., CH3). For example, R1 can be
-CH2-(cyclopentyl), -CH2-(cyclohexyl), -CHz-
(4-methylcyclohexyl), or -CH2-(bicycloheptyl). In some
embodiments, R1 can be C7-C 12 aralkyl, optionally
substituted with from 1-2 Rb (e.g., halo). R 1 can be
-(CHa)I - -(C6-Ci Oaryl), in which the aryl ring is
optionally substituted with from 1-2 halo (e.g.,
chloro). For example, R1 can be benzyl, 4-
chlorobenzyl; or -(CBbMnaphthyl), in which the CH2
group is attached to the 1 or 2 position of the
naphthalene ring. In some embodiments, R1 can be
arylheterocyclyl including 9-12 atoms, optionally
substituted with from 1-5 (e.g., 1-4, 1-3, 1-2, or 1)
Rb (e.g., oxo, halo or C1-C4 alkyl), in which the
heterocyclyl portion can include 1 or 2 heteroatoms
(e.g., nitrogen or oxygen). For example, R 1 can be
2,2-dimethylchromanyl. hi some embodiments, R2 can be:
(A) heteroaryl including 5-20 (e.g., 5-16, 5-12, or
5-6) atoms, optionally substituted with from 1-10
(e.g., 1-5, 1-4, 1-3, 1-2, or 1) Rc or R"; or C -C18
(e.g., C -Ci 4, C -C10 , or phenyl) aryl optionally
substituted with from 1-10 (e.g., 1-5, 1-4, 1-3, 1-2,
or l)R c; or (B) C3-C16 (e.g., C3-C14, C3-C10, C -Ci C
6-CH, C6-CiO, C -Ci 6, Cs-Ci , Cg-Ci6, C10-C16,
C7-C14, C8-C14, C9-C14, CtO-Ci4, C7-C10, C -Cio, or
C9-C10) cycloalkyl, optionally substituted with from
1-10 (e.g., 1-5, 1-4, 1-3, 1-2, or 1) Rb; or (C) OR1;
or NR3R4, in which R3 and R4 can each be,
independently, hydrogen or R1 (e.g., R 1 can be C -CiS
(e.g., C -C , C -CiO, or phenyl) aryl or heteroaryl
including 5- 20 (e.g., 5-16, 5-12, or 5-6) atoms; each
of which is optionally substituted with from 1-10
(e.g.,.1-5, 1-4, 1-3, 1-2, or 1) Ra); or(D)
heterocyclyl including 3-16 (e.g., 3-12, 3-10, 5-12,
or 5-6) atoms, optionally substituted with from 1-10
(e.g., 1-5, 1-4, 1-3, 1-2, or 1) R b; or (E) C(O)R 5,
in which R 5 is Ci-C 2 (e.g., Cr-Cj 2, Ci-C 6, or Ci-C
4) alkyl or C 7-C20 (e.g., C -C 12 aralkoxy). In
certain embodiments, R2 can b e (A), (B), (C), and/or
(D); or (A), (C), (D), and/or (E); or (A), (C), and/or
(D); o r (A) and/or (C). In certain embodiments, when
R2 is (A), R2 is optionally substituted heteroaryl
including 5-20 (e.g., 5-1 6 , 5-1 2 , or 5-6) atoms,
hi other embodiments, when R2 is (A), R2 is optionally
substituted C -C 38 (e.g., Ce-Ci , C -Cio, or phenyl)
aryl. In some embodiments, R2 can b e heteroaryl
including 5-12 atoms, optionally substituted with from
1-3 (e.g., 1-2 or 1) Rc or R". In certain embodiments,
R 2 can be a monosubstituted pyridyl ring having
formula (III): (IH) in which one or two o f R c3 Rc4 R
c5, and Rcd can each be, independently, halo; C]-Ci
alkyl; C1-C12 haloalkyl, optionally substituted with
1-2 R*; cyano; or nitro; and the others are hydrogen.
One of R c3, R c4 , or R c5 can b e C1-C4 haloalkyl
(e.g., CF3) . For example, R 2 can be: One of R>c"3,
Rt>c4, rR"c5 a"n d Rr>cc60 can b e halo (e.g., R cc 3
o, r. tR>c"5 can b e chloro o r fluoro).One ofR c3,
Rc4, RcS, and Rc6 can be Cr C4 alkyl (e.g., Rc3 can be
C1-C4 alkyl, e.g., CH3). One of R"c3 , Rt jc4 , Rtjc5
, a" ndj Rc 6 can be cyano or nitro (e.g., Rc" 3 or
R>c05 can be nitro or Rc can be cyano). Two of Rc3, R
4 , Rc5, and Rc6 can each be, independently, halo or
Ci-C4 haloalkyl. For example, two of Rc3 5Rc4 Rc5, and
Rc6 can each be, independently, fluoro or CF3. In
certain embodiments, R2 can be a disubstituted (2 Rc
or 2 R"), trisubstituted (3 Rc or 3 R"),
tetrasubstituted (4 Rc or 4 Rp) pyridyl ring. For
example, R2 can be 3,5- dichloro-4-pyridyl. In certain
embodiments, R2 can bel-quinolyl, 2-quinolyl,
1-isoquinolyl, or pyrazinyl (e.g.,
2-cyanopyrazin-2-yl). In some embodiments, R2 can be
Ce-Cio aryl, optionally substituted with from 1-3
(e.g., 1-2 or 1) Rc. In certain embodiments, R2 can be
a monosubstituted ( 1 Rc), disubstituted (2 Rc),
trisubstituted (3 Rc), tetrasubstituted (4 Rc), or
pentasubstituted (5 Rc) phenyl group of the general
formula P-I described elsewhere. In certain
embodiments, R2 can be a monosubstituted phenyl group
having formula (IV): (IV) in which one of Rc22, R23,
and Rc24 can be halo; hydroxy!; Ci-C )2 alkyl; Ci-Ci2
haloalkyl; Ci-Ci2 alkoxy; Ci-Cn haloalkoxy; cyano;
nitro; or C -Cio aryl, optionally substituted with
from 1-2 Ra; and the others are hydrogen. R c22 o r R
c23 can b e C [ C 4 haloalkyl e g CF3 )Rc22 can be
Ci-C alkyl (e.g., CH3 or CH2CH3); or nitro; or cyano;
or hydroxyl; or Ci-C4 alkoxy (e.g., OCH3). Rc22, Rc23,
or Rc24 can be halo (e.g., Rc22, Rc23, or Rc24 can be
fluoro; or Rc22 can be bromo; or Rc24 can be chloro).
Rc22 or Rc24 can be phenyl optionally substituted with
1 Ra (e.g., C1-C4 alkoxy, e.g., OCH3) . For example,
Rc22 can be 2-methoxyphenyl. In certain embodiments,
R2 can be a disubstituted phenyl group having formula
(IV-A): (IV-A) In certain embodiments, two of Rc22,
Rc23, Rc24, Rc25, and Rc26 can each be, independently,
halo; C1-C12 alkyl; C1-C12 haloalkyl; cyano, C1-Q 2
alkoxy; heterocyclyl including 3-10 atoms, optionally
substituted with from 1-2 Rb (e.g., C1-C12 alkyl
(e.g., CH3)); heteroraryl including from 5-10 atoms,
optionally substituted with from 1-2 Ra; or SO2R
(tm)1; and the others are hydrogen. In other
embodiments, two of Rc22, Rc23, Rc24, Re25, and Rc26
can each be, independently, halo; Ci-C12 alkyl or Ci-C
1 haloalkyl, each of which is optionally substituted
with from 1-3 RJ; Ci-Ci 2 alkoxy; C1-C12 haloalkoxy;
cyano; nitro; or C -Cio aryl or heteroaryl including
5-12 atoms, each of which is optionally substituted
with from 1-2 Ra; and the others are hydrogen. Two of
Rc22, Rc23, Rc24, Rc2S, and Rc26 can each be,
independently, halo or C1-C4 haloalkyl (e.g., two of
Rc22 Rc23 , Rc24, R025, and Rc26 can each be,
independently, fluoro or CF3). For example, Rc22 can
be Ci-C4 haloalkyl (e.g., CF3) and Rc23 or Rc24 (e.g.,
Rc24) can be halo (e.g., fluoro).Rc22 can be C1-C4
haloalkyl (e.g., CF3), halo (e.g., chloro), C -C
alkoxy (e.g., OCH3), cyano, or C-C 6 alkyl (e.g., CH3)
; and one of Rc23, Rc24, and Rc25 can be heterocyclyl
including 3-8 atoms, optionally substituted with 1 Rb
(e.g., C1-Ci2, e.g., Ci- C alkyl, e.g., CH );
heteroaryl including 5 or 6 atoms, optionally
substituted with 1Ra; or halo (e.g., fluoro). Rc22 can
be CF3, chloro, OCH3, cyano, or CH3; and one of Rc23,
Rc24, and Rc25 can be heterocyclyl including 3-8
atoms, optionally substituted with 1Rb; heteroaryl
including 5 or 6 atoms, optionally substituted with
1Ra; or halo. In these embodiments, one of Rc23, Rc24,
and R25 can be optionally substituted piperazinyl
(e.g., piperazin-1-yl or 4-(C -C alkyl) piperazin-1
-yl); optionally substituted morpholinyl (e.g.,
morpholin-4-yl); lH-l,2,4-triazolyl; or fluoro. Rc22
and Rc24 can each be, independently, halo (e.g.,
chloro or fluoro); C1-C4 alkyl (e.g., CH3) ; or
SO2R"1(e.g., SO2CH3). Rc22 and Rc23; or Rc22 and Rc26;
or Rc23 and Rc24 can each be, independently, halo
(e.g., chloro or fluoro) or Ci-C alkyl (e.g., CH3) .
Rc22 can be Ci-C4 haloalkyl (e.g., CF3), optionally
substituted with from 1-3 RJ; and Rc24 can be halo; C
-C haloalkyl, optionally substituted with from 1-3 Rj
; cyano; or heteroaryl including 5-6 atoms, optionally
substituted with from 1-2 R\ For example, Rc22 can be
CF3. Rc22 can be CF3, and Rc24 can be halo (and the
others can be hydrogen). Rc22 and Rc24 can each be,
independently, fluoro or chloro. For example, Rc22 can
be chloro, and Rc24 can be fluoro. For example, R2 can
be 4-fluoro-2-(sulfonylmethyl)phenyl; 4~fluoro-2-
(trifluoromethyl)phenyl; 2,3-dichlorophenyl;
2,4-difluorophenyl; 2,4-dimethylphenyl;
2,6-dichlorophenyl; 2,6-dimethylphenyl;
3,4-dichlorophenyl; or 3-fluoro-2-
(trifluoromethyl)phenyl . In some embodiments, R2 can
be OR1, in which R1 can be Ce-Cio aryl, or heteroaryl
including 5-10 atoms, each of which can be optionally
substituted with from (e.g., 1-2 or 1) Ra; or R1 can
be C7-Ci2 aralkyl, optionally substituted with from
1-3 Rb. In certain embodiments, R2 can be
unsubstituted phenoxy. In certain embodiments, R2 can
be a monosubstiruted phenoxy group having formula
(V):(V) in which one of Rc32, Rc33, and Rc34 can be
halo; Ci-Ci 2 alkyl; Ci-C] 2 haloalkyl; Ci-Ci 2
alkoxy; C1-C12 haloalkoxy; cyano; or nitro; and the
others are hydrogen. Rc32 can be Ci-C 4 haloalkyl
(e.g., CF3). Rc32 can be Ci-C 4 alkyl (e.g., CH3,
CH2CH3, n-propyl, or iso-propy) . R>cc32 o r R>c34 i g
C i_C 4 alko c y e g QCH 3) Rc32 can be halo (e.g.,
chloro or bromo); nitro or cyano. In certain
embodiments, R2 can be a disubstituted phenoxy group
in which the phenyl ring is substituted, e.g., at the
2- and 6-positions with, e.g., C -C alkyl (e.g., CH )
or halo (e.g., chloro). A preferred disubstituted
phenoxy group is 2,6-dichlorophenoxy: In certain
embodiments, R2 can be an unsubstituted,
monosubstitued, or disubstituted pyridyloxy group. For
example, R2 can be: in which Ra can be, e.g., hydrogen
or halo (e.g., chloro).In certain embodiments, R2 can
be an unsubstituted, monosubstitued, or disubstituted
aralkoxy group. In certain embodiments, R2 can be
benzyloxy or monosubstituted bezyloxy (e.g.,
2-methoxybenzyloxy). In some embodiments, R2 can be
NR3R4, in which one of R3 and R4 can be hydrogen, and
the other is C -Cio aryl, optionally substituted with
from 1-3 (e.g., 1-2 or 1) Ra. In certain embodiments,
one of R3 and R4 can be hydrogen, and the other is
phenyl or monosubstituted phenyl (e.g., substituted
with halo, e.g., chloro). For example, R2 can 



be 2-chlorophenylamino: In some embodiments, R2 can be
C3-C12 (e.g., C3-C10) cycloalkyl, optionally
substituted with from 1-5 (e.g., 1-4, 1-3, 1-2, or 1)
Rb (e.g., halo or Ci-C 4 alkyl). In some embodiments,
R2 can be C6-C12 (e.g., Ce-Cio, C7-C12, Cs-Ci ,
C9-C12, C10- C12) cycloalkyl, optionally substituted
with from 1-5 (e.g., 1-4, 1-3, 1-2, or 1) Rb (e.g.,
halo or Ci-C 4 alkyl). In certain embodiments, R2 can
be monocyclic (e.g., optionally substituted cyclohexyl
or cycloheptyl), bicyclic (e.g., optionally
substituted bicycloheptyl), or polycyclic (e.g.,
optionally substituted adamantyl). For example, R1 can
be 1-adamantyl, 3-methylcyclohexyl, cycloheptyl, or
bicycloheptyl. In some embodiments, R2 can be
heterocyclyl including 3-8 atoms, optionally
substituted with 1 Rb (e.g., Ci-C4 alkyl (e.g., CH3)).
For example, R2 can be morpholino or
tetrahydropyranyl. In some embodiments, R2 can be
C(O)R 5, in which R5 is Q-C 2Oalkyl or C7-C20
aralkoxy. In certain embodiments, R5 can be Ci-Ci
alkyl (e.g., C3-C12 branched alkyl, e.g., teH-buty).
In certain embodiments, R5 can be an unsubstituted or
monosubstitued aralkoxy group (e.g., benzyloxy). In
some embodiments, X can be S(O)n, (e.g., SO2). In some
embodiments, X can be CO.In some embodiments, X can be
S(O)nNR , in which n can be 2, and R6 can be hydrogen,
C1-C4 alkyl, or C3-C8 cycloalkyl. In certain
embodiments, X can be S(O) NH. In some embodiments,
each of W1, Z1, W2, and Z2 can be hydrogen. In some
embodiments, one or two of W1, Z 1, W2, and Z2 can
each be, independently, C1-C4 alkyl (e.g., CH3) or
oxo, and the others are hydrogen. For example, W1 can
be C1-C4 alkyl (e.g., CH3) or oxo; or W2 can be oxo;
or W1 and W2 or W1 and Z2 can both be Ci-C 4 alkyl
(e.g., CH3). Each of the carbons bearing W1, Z1, W2,
and Z2 can have, independently, the R or the S
stereochemical configuration when W1, Z1, W2, or Z2 is
other than hydrogen. In certain embodiments, W1 can be
Ci-C4 alkyl (e.g., CH3), and the carbon bearing W1 can
have the R confguaration. One or two of W1, Z1,W2, and
Z2 (e.g., W1 and Z2, e.g., W1) can each be,
independently, other than hydrogen (e.g., Ci-C4 alkyl
or oxo), and the others can be hydrogen. One or two of
W1, Z1, W2, and Z2 (e.g., W1 and Z2, e.g., W1) can
each be, independently, C1-C4 alkyl, and the others
can be hydrogen. Each of Z1 and W2 can be hydrogen.
One or both of W1and Z2 (e.g., W1) can each be,
independently, Ci-C 4 alkyl; and each of Z 1 and W2
can be hydrogen. W1 can be C1-C4 alkyl (e.g., CH ) .
In some embodiments, Y and V can both be nitrogen, and
the 11-beta HSDl inhibitor compounds can have formula
(VI): (VI) in which R1, R2, R3, R4, R5, R6, R7, X, W1,
Z \ W2, Z2, Ra, Ra' , Rb, Rc, Rd, Re, Rf, Re, Rh R1,
R", Rk, Rm, and Rn can be as defined anywhere
herein.In some embodiments, X can be SO , and the
11-beta HSDl inhibitor compounds can include one or
more of the following features. R1 can be: (A) C -Cig
(e.g., C6-C14 , C -CI O, or phenyl) aryl or heteroaryl
including 5-20 (e.g., 5-16, 5-12, or 5-6) atoms, each
of which is optionally substituted with from 1-10
(e.g., 1- 5, 1-4, 1-3, 1-2, or 1) Ra; for example, R 1
can be C -CiO aryl, optionally substituted with from
1-3 (e.g., 1-2 or 1) Ra or heteroaryl including 5-14
atoms, optionally substituted with from 1-3 (e.g., 1-2
or 1) Ra as described herein; and/or (D) C7-C20 ( -g
C7-C16, C7-C12, C7-C10) aralkyl, optionally
substituted with from 1-10 (e.g., 1-5, 1-4, 1-3, 1-2,
or 1) Rb; for example, R1 can be C7-Ci 2 aralkyl,
optionally substituted with from 1-2 Rb (e.g., halo)
as described herein; and/or (E) arylheterocyclyl
including 8-20 (e.g., 8-16 or 9-12) atoms, optionally
substituted with from 1-10 (e.g., 1-5, 1-4, 1-3, 1-2,
or 1) Rb; for example, R 1 can be arylheterocyclyl
including 9-12 atoms, optionally substituted with from
1-5 (e.g., 1-4, 1- 3, 1-2, or 1) Rb (e.g., oxo, halo
or C]-C alkyl), in which the heterocyclyl portion can
include 1 or 2 heteroatoms (e.g., nitrogen or oxygen)
as described herein.. R2 can be: (A) heteroaryl
including 5-20 (e.g., 5-16, 5-12, or 5-6) atoms,
optionally substituted with from 1-10 (e.g., 1-5, 1-4,
1-3, 1-2, or 1) Rc or Rn; or C6-Ci 8 (e.g., C6-Ci , C
-Cio, or phenyl) aryl, optionally substituted with
from 1-10 (e.g., 1-5, 1-4, 1-3, 1-2, or 1) Rc; for
example, R2 can be heteroaryl including 5-12 atoms,
optionally substituted with from 1-3 (e.g., 1-2 or 1)
Rc or R"; or R2 can be C -Cio aryl, optionally
substituted with from 1-3 (e.g., 1-2 or 1) Rc as
described herein; and/or (B) C3-Ci (e.g., C3-Ci4,
C3-C10, Ce-Q 6, C6-Ci4, or C6-Ci 0) cycloalkyl,
optionally substituted with from 1-10 (e.g., 1-5, 1-4,
1-3, 1-2, or 1) Rb; for example, R2 can be C3- C12
(e.g., C3-C10) cycloalkyl, optionally substituted with
from 1-5 (e.g., 1-4, 1-3, 1-2, or 1) Rb (e.g., halo or
C1-C4 alkyl) or C -C 2 (e.g., C6-Cio) cycloalkyl,
optionally substituted with from 1-5 (e.g., 1-4, 1-3,
1-2, or 1) Rb (e.g., halo or C1-C4 alkyl); as
described herein; and/or (D) heterocyclyl including
3-16 (e.g., 3-12, 3-10, 5-12, or 5-6) atoms,
optionally substituted with from 1-10 (e.g., 1-5, 1-4,
1-3, 1-2, or 1) Rb; for example, R2 can beheterocyclyl
including 3-8 atoms, optionally substituted with 1 Rb
(e.g., C1-C4 alkyl (e.g., CH3)) as described herein;
and/or (E) C(O)R 5, in which R5 is Ci-C20 (e.g.,
Q-C12, C1-C6, or Ci-C 4) alkyl or C7-C20 (e.g., C7-C12
aralkoxy) as described herein. In certain embodiments,
R2 can be (A), (B), (C), and/or (D); or (A), (C), (D),
and/or (E); or (A), (C), and/or (D); or (A) and/or
(C). In certain embodiments, when R2 is substituted
pyridyl or pyrimidinyl (e.g., 2-, 3-, or 4-pyridyl; or
2- or 3-pyrimidinyl), then Rc cannot be C1-C12 alkoxy
optionally substituted with 1-5 Rf; C1-Ci 2
haloalkoxy; or SO2R"1. In certain embodiments, when R2
is a substituted heteroaryl including 5-14 atoms
(e.g., 5-12 atoms, 5-8 atoms, 5-6 atoms, or 6 atoms),
then R2 is substituted with Rn. In certain
embodiments, when R2 is C3-C16 cycloalkyl (e.g., C3-C5
cycloalkyl, e.g., Cs cycloalkyl, e.g., substituted C5
cycloalkyl, e.g., C5 cycloalkyl substituted with
hydroxyl or imidazolyl) then R1 cannot be a
monosubstituted phenyl ring that is substituted at
thep ra-position with either substituted Q-C1 2 alkyl
or substituted C1-C12 haloalkyl (e.g., a phenyl ring
substituted at the / r-position with -CR2 1R22R23, in
which R2 1, R22 and R23 are each independently
hydrogen, halo, hydroxyl, cyano, nitro, Ci-Ce alkyl,
C2-Cg alkenyl, C2-C8 alkynyl, alkoxy, haloalkyl,
hydroxyalkyl, cycloalkyl, heterocycloalkyl, heteroaryl
or aryl and at least one of R2 1 R22 and R23 is other
than hydrogen, e.g., a phenyl ring substituted at the
jrr-position with 2-hydroxy- 1,1,1-
trifluoro-2-propyl, i.e., CF3C(OH)(CH 3)). In certain
embodiments, one or more of the other conditions
delineated in the Summary can apply. For example, (a)
can apply. In certain embodiments, (a) and any one of
(e)-(j) apply. In certain embodiments, any one of
(e)-(j) applies. In certain embodiments, any two or
three of (e)-(j) applies, optionally in combination
with (a). For example, (e) or (f) and (g) or (h)
and/or (i) and (j) optionally in combination with (a).
In certain embodiments, (a) applies. In certain
embodiments, (a) and/or (k) applies. In certain
embodiments, (a), (k) and any one, two , three, or
four of (l)-(o) apply. In certain embodiments, R2 can
be Ce-Q (e.g., Ce-Ci4, C -Qo, C7-Qe, C8-Qe, C9-C16, C
10-C16, C7-Q 4, Cs-Q , C9-Q4, Qo-Q C7-Qo, Ce-Qo, or
C9-Q 0) cycloalkyl,optionally substituted with from
1-5 (e.g., 1-4, 1-3, 1-2, or 1) Rb (e.g., halo or
C1-C4 alkyl). A subset of compounds includes those
having formula (VI-A): (VI-A) in which: one or two of
Ra2, Ra3, Ra4, and Ra6 can each be, independently,
halo; Ci-C alkyl or C1-C12 haloalkyl, each of which is
optionally substituted with from 1-2 RJ; C1-C12
alkoxy, optionally substituted with 1-2 Rf; C1-C12
haloalkoxy; cyano; nitro; C -Cio aryl or heteroaryl
including 5-12 atoms, each of which is optionally
substituted with from 1-2 Ra ; Ce-Cio aryloxy,
optionally substituted with from 1-2 Ra' ; C3-CJ0
heterocyclyl, C3-C10 cycloalkyl, or C7-Ci 2 aralkoxy,
each of which is optionally substituted with 1-2 Rb;
or - NRhC(O)R ; and the others are hydrogen; W1 can be
hydrogen or Ct~C4 alkyl (e.g., CH3); and one or two of
Rc22, Rc23 Rc24, Rc25, and Rc26 can each be,
independently, halo; hydroxyl; Ci-C 2 alkyl; C1-C12
haloalkyl; C1-C12 alkoxy; C1-C12 haloalkoxy; cyano;
nitro; C -Cio aryl, optionally substituted with from
1-2 Ra >; heterocyclyl including 3-10 atoms,
optionally substituted with from 1-2 Rb (e.g., C1-C12
alkyl (e.g., CH3)); heteroaryl including from 5-10
atoms, optionally substituted with from 1-2 Ra >; or
SChR01; and the others are hydrogen. The variables
delineated in formula (VI) above can also be as
defined in the Summary and the conditions delineated
therein can apply. In some embodiments, Ra2, Ra3, or
Ra4 can be C1-C4 haloalkyl, optionally substituted
with 1 Rj (e.g., hydroxyl). For example, Ra2 Ra3, or
Ra4 (e.g., R83 or Ra4) can be (e.g., R or S)
l,l,l-trifluoro-2-hydroxypropan-2-yl, i.e.,
CF3C(OH)(CH 3) , in which the stereogenic carbon
(i.e., the carbon attached to the hydroxyl group) can
have the R orS configuration or some combination
thereof (e.g., about 50% and about 50% S or any other
non-racemic combination of configurations). In some
embodiments, Ra3 or Ra4 (e.g., Ra3) can be: . In these
embodiments, each of the remaining substituents can be
hydrogen. In some embodiments, Ra2, Ra3, or Ra4 (e.g.,
Ra3 or Ra4) can be C1-C12 alkyl, optionally
substituted with 1 Rj (e.g., hydroxyl). For example,
Ra2, R 3, or Ra4 (e.g., Ra3 or Ra4) can be
2-hydroxy-2-propan-2-yl, i.e., CH3C(OH)(CH3). In some
embodiments, Ra2, Ra3, or Ra4 can be C3-C10
cycloalkyl, optionally substituted with 1Rb (e.g.,
hydroxyl). For example, Ra2, Ra3, or Ra4 (e.g., R33 or
Ra4, e.g., Ra4) can be 1-hydroxycyclopropan-l-yl. In
some embodiments, Ra3 or Ra4 can be heterocyclyl
including 3-8 atoms, optionally substituted with 1 Rb
(e.g., Ci-C4 alkyl (e.g., CH3), OH, C3-C10 cycloalkyl,
or COORg (e.g., COOH)). For example, Ra3 or Ra4 can be
optionally substituted pyrrolidinyl (e.g.,
pyrrolidin-1-yl, 3-hydroxypyrrolidin-l-yl, or
3-carboxypyrrolidin-lyl), morpholinyl (e.g., mof
holin-4-yl), piperidyl (e.g., 1-piperidyl or
4-piperidyl) or piperazinyl (e.g., piperazin-1-yl,
4-methylpiperazin-l-yl). In a preferred embodiment,
Ra3 is optionally substituted pyrrolidin-1-yl (e.g.,
3-hydroxypyrrolidin-l-yl). In some embodiments, Ra3 or
Ra4 can be heteroaryl including 5 or 6 atoms (e.g.,
lJ7-l,2,4-triazolyl). In some embodiments, W1 can be
C1-C4 alkyl (e.g., CH3) . In some embodiments, two of
Rc22, R23, Rc24, Rc2S, and Rc26 can each be,
independently, halo or C-C 4 haloalkyl (e.g., two of
Rc22, Rc23, Rc24, Rc2S, and Rc26 can each be,
independently, fluoro or CF3). For example, Rc22 can
be C1-C4 haloalkyl (e.g., CF3) and Rc23 or Rc24 (e.g.,
Rc24) can be halo (e.g., fluoro). In some embodiments,
Rc22 can be C1-C4 haloalkyl (e.g., CF3), halo (e.g.,
chloro), Ci-C alkoxy (e.g., OCH3) cyano, or Q-C alkyl
(e.g., CH3); and one of Rc23, Rc24, and Rc25 can be
heterocyclyl including 3-8 atoms, optionally
substituted with 1Rb (e.g., CiCi2 e.g., Ci-Ce alkyl,
e.g., CHj); heteroaryl including 5 or 6 atoms,
optionally substituted with 1Ra ; or halo (e.g.,
fluoro). For example, one of Rc23, Rc24, and Rc25 can
be optionally substituted piperazinyl (e.g.,
piperazin-1-yl or 4-(C -C alkyl) piperazin-1-yl);
optionally substituted morpholinyl (e.g.,
morpholin-4-yl); lH-l,2,4-triazoIyl; or fluoro. In
certain embodiments, Ra4 can be
l,l,l-trifluoro-2-hydroxypropan-2-yl; W1 can be CH3;
Rc22 can be Ci-C4 haloalkyl (e.g., CF3) , halo (e.g.,
chloro), Ci-C6 alkoxy (e.g., OCH3), cyano, or C1-C6
alkyl (e.g., CH3) ; and Rc23, Rc24, or Rc25 can be
optionally substituted piperazinyl (e.g.,
piperazin-1-yl or piperazin-1-yl substituted with
Ci-C6 alkyl, e.g., 4-(Ci-C alkyl) piperazin-1-yl). In
certain embodiments, Ra4 can be
l,l,l-trifluoro-2-hydroxypropan-2-yl; W1 can be CH3;
Rc22 can be Ci-C4 haloalkyl (e.g., CF3), halo (e.g.,
chloro), Ci-C6 alkoxy (e.g., 



OCH3), cyano, or C1-C6 alkyl (e.g., CH3), and Rc23, R
24, or Rc2S can be optionally substituted morpholinyl
(e.g., morpholin-4-yl or morpholin-4-yl substituted
with C -C6 alkyl). In certain embodiments, Ra4 can be
l,l,l-trifluoro-2-hydroxypropan-2-yl; W1 can be CH3;
Rc22 can be Ci-C4 haloalkyl (e.g., CF3), halo (e.g.,
chloro), Ci-C6 alkoxy (e.g., OCH3), cyano, or C1-C6
alkyl (e.g., CH3), and Rc23, Rc24, or Rc25 can be
optionally substituted lH-l,2,4-triazolyl. In certain
embodiments, Ra3 can be
l,l,l-trifluoro-2-hydroxypropan-2-yl; W1 can be CH3;
Rc22 can be C1-C4 haloalkyl (e.g., CF3), halo (e.g.,
chloro), Q-C 6 alkoxy (e.g., OCH3) , cyano, or C1-C6
alkyl (e.g., CH3), and Rc23, Rc24, or Rc25 can be
fluoro. -In certain embodiments, Ra3 can be
2-hydroxypropan-2-yl; W1 can be CH3; Rc22 can be Ci-C4
haloalkyl (e.g., CF3) , halo (e.g., chloro), Ci-C6
alkoxy (e.g., OCH3) , cyano, or C1-C6 alkyl (e.g.,
CH3), and Rc23, Rc24, or Rc25 can be fluoro. Tn
certain embodiments, Ra4 can be 2-hydroxypropan-2-yl;
W1 can be CH3; Rc22 can be C1 C4 haloalkyl (e.g.,
CF3), halo (e.g., chloro), Ci-C6 alkoxy (e.g., OCH3),
cyano, or C-C 6 alkyl (e.g., CH3), and Rc23, Rc24, or
Rc25 can be fluoro. In certain embodiments, Ra4 can be
1-hydroxycyclopropan-l-yl; W1 can be CH3; Rc22 can be
Ci-C4 haloalkyl (e.g., CF3) , halo (e.g., chloro),
Ci-C6 alkoxy (e.g., OCH3), cyano, or C-C 6 alkyl
(e.g., CH3), and Rc23, Rc24, or Rc25 can be fluoro.In
certain embodiments, Ra3 can be piperazin-1-yl,
4-(Ci-C alkyl)piperazin-l-yl, or 4-(C3-Ci0
cycloalkyl)piperazin-l-yl; W1 can be CH3; Rc22 can be
Ci-C4 haloalkyl (e.g., CF3) halo (e.g., chloro), C -C6
alkoxy (e.g., OCH3), cyano, or Ci-C6 alkyl (e.g.,
CH3), and Rc23, Rc24, or Rc25 can be fluoro. In
certain embodiments, Ra3 can be 4-piperidyl, 1-(CrC
alkyl)-4-piperidyl, or 1- (C3-Ci0
cycloalkyl)piperidyl; W1 can be CH3; Rc22 can be Ci-C4
haloalkyl (e.g., CF3), halo (e.g., chloro), Ci-C6
alkoxy (e.g., OCH3), cyano, or C1-C6 alkyl (e.g.,
CH3), and Rc23, Rc24, or Rc25 can be fluoro. In
certain embodiments, Ra3 can be lH-l,2,4-triazolyl; W1
can be CH3; Rc22 can be Ci-C4 haloalkyl (e.g., CF3),
halo (e.g., chloro), C 1-C alkoxy (e.g., OCH3), cyano,
or Ci-C6 alkyl (e.g., CH3), and Rc23, Rc24, or Rc25
can be fluoro. In certain embodiments, Ra3 can be
3-hydroxypyrrolidin-l-yl; W1 can be CH3; Rc22 can be
CF3; and Rc23 s Rc24, or Rc25 can be fluoro. In
certain embodiments, Ra3 can be
3-carboxypyrrolidin-l-yl; W1 can be CH3; Rc22 can be
CF3; and Rc24, or Rc25 can be fluoro. In some
embodiments, X can be CO, and the 11-beta HSDl
inhibitor compounds can include one or more of the
following features. R1 can be: (B) C3-Ci (e-g- C3-C H
or C3-Cio) cycloalkyl, optionally substituted with
from 1- 10 (e.g., 1-5, 1-4, 1-3, 1-2, or 1); Rb as
described herein; and/or (C) (Ci-Ci 2 alkyl)-(C3-C!6
cycloalkyl) (e.g., (Ci-C6 alkyl)-(C3-Ci2 cycloalkyl)
or (CH2)-(C3-Ci2 cycloalkyl), optionally substituted
with from 1-10 (e.g., 1-5, 1-4, 1-3, 1-2, or 1) Rb as
described herein. R2 can beheteroaryl including 5-20
(e.g., 5-16, 5-12, or 5-6) atoms, optionally
substituted with from 1-10 (e.g., 1-5, 1-4, 1-3, 1-2,
or 1) Rc or R"; or C6-C 8 (e.g., C6-Ci4, C6-CiO, or
phenyl) aryl, optionally substituted with from 1-10
(e.g., 1-5, 1-4, 1-3, 1-2, or 1) Rc; for example, R2
can be heteroaryl including 5-12 atoms, optionally
substituted with from 1-3 (e.g., 1-2 or 1) Rc or Rn or
C6-Ci0 aryl, optionally substituted with from 1-3
(e.g., 1-2 or 1) Rc as described herein. In certain
embodiments, R2 can be heteroaryl including 5-12
atoms, optionally substituted with from 1-3 (e.g., 1-2
or 1) R0 or R".In some embodiments, Y can be CR7
(e.g., CH) and V can be nitrogen, and the 1 1-beta
HSDl inhibitor compounds can have formula (VI): in
which R1, R2, R3, R4, R5, R6, R7, X, W1, Z1, W2, Z2,
Ra, Ra >, Rb, Rc, Rd, Re, Rf, Rg, Rh R', Rj , Rk, Rm,
and Rn can be as defined. In certain embodiments, X
can be SO or SO NH3 and the 11-beta HSDl inhibitor
compounds can include one or more of the following
features. R1 can be Ce-Ci (e.g., Ce-Ci , C -CtO, or
phenyl) aryl or heteroaryl including 5- 20 (e.g.,
5-16, 5-12, or 5-6) atoms, each of which is optionally
substituted with from 1-10 (e.g., 1-5, 1-4, 1-3, 1-2,
or 1) Ra for example, R1 can be C -CiOaryl, optionally
substituted with from 1-3 (e.g., 1-2 or 1) Ra or
heteroaryl including 5-14 atoms, optionally
substituted with from 1-3 (e.g., 1-2 or 1) Ra as
described herein. R2 can be heteroaryl including 5-20
(e.g., 5-16, 5-12, or 5-6) atoms, optionally
substituted with from 1-10 (e.g., 1-5, 1-4, 1-3, 1-2,
or 1) Rc or Rn; or C6-Ci8 (e.g., C6-Ci4, C -Cio, or
phenyl) aryl, optionally substituted with from 1-10
(e.g., 1-5, 1-4, 1-3, 1-2, or 1) Rc; for example, R2
can be heteroaryl including 5-12 atoms, optionally
substituted with from 1-3 (e.g., 1-2 or 1) Rc or R" or
C -CiOaryl, optionally substituted with from 1-3
(e.g., 1-2 or 1) Rc as described herein. In certain
embodiments, R2 can be heteroaryl including 5-12
atoms, optionally substituted with from 1-3 (e.g., 1-2
or 1) Rc or R" as described herein.In some
embodiments, Y can be nitrogen and V can be CR7 (e.g.,
CH), and the 11-beta HSDl inhibitor compounds can have
formula (VIII): (VIII) in which R1, R2, R3, R4, R5, R6
R7 X, W1, Z1, W2, Z2, R\ Ra >, Rb, R, Rd, Re, Rf, R8,
Rh, R\ Rj , Rk, Rm, and Rn can be as defined. In
certain embodiments, X can be SO2, and the 11-beta
HSDl inhibitor compounds can include one or more of
the following features. R1 can be C -CiS (e -g->C -C]
4, C -CiO, or phenyl) aryl or heteroaryl including 5-
20 (e.g., 5-16, 5-12, or 5-6) atoms, each of which is
optionally substituted with from 1-10 (e.g., 1-5, 1-4,
1-3, 1-2, or 1) Ra; for example, R1 can be C -Cio
aryl, optionally substituted with from 1-3 (e.g., 1-2
or 1) Ra or heteroaryl including 5-14 atoms,
optionally substituted with from 1-3 (e.g., 1-2 or 1)
Ra as described herein. R2 can be: (A) heteroaryl
including 5-20 (e.g., 5-16, 5-12, or 5-6) atoms,
optionally substituted with from 1-10 (e.g., 1-5, 1-4,
1-3, 1-2, or 1) Rc orR p; Or C6-Ci 8 (e.g., C6-Ci 4,
Ce-Cio, or phenyl) aryl, optionally substituted with
from 1-10 (e.g., 1-5, 1-4, 1-3, 1-2, or 1) Rc; for
example, R2 can be heteroaryl including 5-12 atoms,
optionally substituted with from 1-3 (e.g., 1-2 or 1)
Rc or Rn;or R2 can be C6-CiOaryl, optionally
substituted with from 1-3 (e.g., 1-2 or 1) Rc as
described herein; and/or (C) OR 1; or NR3R4, in which
R3 and R4 are each, independently, hydrogen or R1
(e.g., Ce-Ci 8 (e.g., Ce-Ci4, C -Cto, or phenyl) aryl
or heteroaryl including 5-20 (e.g., 5-16, 5-12, or
5-6) atoms; each of which is optionally substituted
with from 1-10 (e.g., 1-5, 1-4,1-3, 1-2, or 1) Ra);
for example, R2 can be OR1, in which R1 can be C -Ci 0
aryl, or heteroaryl including 5-10 atoms, each of
which can be optionally substituted with from (e.g.,
1-2 or 1) Ra or R1 can be G7-C12 aralkyl, optionally
substituted with from 1-3 Rb; or R2 can be NR3R4, in
which one of R3 and R4 can be hydrogen, and the other
is C -Cio aryl, optionally substituted with from 1-3
(e.g., 1-2 or 1) Ra as described herein; and/or (D)
heterocyclyl including 3-16 (e.g., 3-12, 3-10, 5-12,
or 5-6) atoms, optionally substituted with from 1-10
(e.g., 1-5, 1-4, 1-3, 1-2, or 1) Rb; for example, R2
can be heterocyclyl including 3-8 atoms, optionally
substituted with 1 Rb (e.g., C1-C4 alkyl (e.g., CH3))
as described herein. In certain embodiments, when R2
is (A), R2 is optionally substituted heteroaryl
including 5-20 (e.g., 5-16, 5-12, or 5-6) atoms. In
other embodiments, when R2 is (A), R2 is optionally
substituted C -Cig (e.g., C6-C14, C -Cio, or phenyl)
aryl. In certain embodiments, X can be CO, and the
11-beta HSDl inhibitor compounds can include one or
more of the following features. R 1 can be: (B) C3-C16
(e.g., C3-C14 or C3-C10) cycloalkyl, optionally
substituted with from 1- 10 (e.g., 1-5, 1-4, 1-3, 1-2,
or 1); Rb as described herein; and/or (D) C7-C20
(e.g., C7-Ci , C7-Ci 2, C7-Ci0) aralkyl, optionally
substituted with from 1-10 (e.g., 1-5, 1-4, 1-3, 1-2,
or 1) Rb; for example, R1 can be C7-Ci 2 aralkyl,
optionally substituted with from 1-2 Rb (e.g., halo)
as described herein. R2 can be OR1; or NR3R4, in which
R3 and R4 are each, independently, hydrogen or R1
(e.g., Cb-Cis (e.g., Ce-Cu, C -CiO, or phenyl) aryl or
heteroaryl including 5-20 (e.g., 5-16, 5-12, or 5-6)
atoms; each of which is optionally substituted with
from 1-10 (e.g., 1- 5, 1-4, 1-3, 1-2, or 1) Ra) ; for
example, R2 can be OR 1, in which R1 can be C6-Ci 0
aryl, or heteroaryl including 5-10 atoms, each of
which can be optionally substituted with from (e.g.,
1-2 or 1) Ra; or R1 can be C7-Ci 2 aralkyl, optionally
substituted with from 1-3 Rb; or R2 can be NR3R4, in
which one of R3 and R4 can be hydrogen, and the other
is Ce-Cio aryl, optionally substituted with from 1-3
(e.g., 1-2 or 1) Ra as described herein. In certain
embodiments, R2 can be OR1, in which R1 can be C -Ci
Oaryl, or heteroaryl including 5-10 atoms, each of
which can be optionally substituted with from (e.g.,
1-2 or 1) Ra; or R1 can be C7-Ci 2 aralkyl, optionally
substituted with from 1-3 Rb.It is understood that the
actual electronic structure of some chemical entities
cannot be adequately represented by only one canonical
form (i.e. Lewis structure). While not wishing to be
bound by theory, the actual structure can instead be
some hybrid or weighted average of two or more
canonical forms, known collectively as resonance forms
or structures. Resonance structures are not discrete
chemical entities and exist only on paper. They differ
from one another only in the placement or
"localization" of the bonding and nonbonding electrons
for a particular chemical entity. It can be possible
for one resonance structure to contribute to a greater
extent to the hybrid than the others. Thus, the
written and graphical descriptions of the embodiments
of the present invention are made in terms of what the
art recognizes as the predominant resonance form for a
particular species. The compounds described herein can
be synthesized according to methods described herein
and/or conventional, organic chemical synthesis
methods from commercially available starting materials
and reagents. The compounds described herein can be
separated from a reaction mixture and further purified
by a method such as column chromatography,
high-pressure liquid chromatography, or
recrystallization. As can be appreciated by the
skilled artisan, further methods of synthesizing the
compounds of the formulae herein will be evident to
those of ordinary skill in the art. Additionally, the
various synthetic steps may be performed in an
alternate sequence or order to give the desired
compounds. Synthetic chemistry transformations and
protecting group methodologies (protection and
deprotection) useful in synthesizing the compounds
described herein are known in the art and include, for
example, those such as described in R. Larock,
Comprehensive Organic Transformations, VCH Publishers
(1989); T.W. Greene and P.G.M. Wuts, Protective Groups
in Organic Synthesis, 2d. Ed., John Wiley and Sons
(1991); L. Fieser and M. Fieser, Fieser and Fieser's
Reagentsfor Organic Synthesis, John Wiley and Sons
(1994); and L. Paquette, ed., Encyclopedia of Reagents
or Organic Synthesis, John Wiley and Sons (1995), and
subsequent editions thereof.In some embodiments, the
compounds described herein can be prepared according
to the general schemes below: HN o N-R2 R1-S-Cl N-R2
Base CH2CI2FLAME RESISTANT COVERCOAT FOR FLEXIBILE
CIRCUIT FIELD The present disclosure generally relates
to the field of flame-resistant covercoats. In
particular, the disclosure relates to flame-resistant
covercoats for flexible circuits. BACKGROUND Flexible
circuits are widely used in the area of consumer
electronics due to the substantial reduction in the
thickness and size of the resulting product. In
particular, flexible circuits are currently being used
in the construction of disc drives and flat panel
displays for consumer products such as television
monitors, computer monitors, and mobile telephone
monitors. As electronic technology continues to
progress, consumers 



are increasingly interested in thinner and more
compact electrical products. The use of flexible
circuits in the construction of television, computer,
and phone monitors allows the thickness and weight of
the panels to be substantially reduced, providing a
more compact product. When electrical components are
used in consumer electronics, care must be taken to
prevent the product from igniting or shorting. Thus,
to ensure consumer safety, the electrical components
of all consumer electronics must pass Underwriters
Laboratories (IJL) registration, which provides fire
protection testing and approval procedures.
Additionally, to prevent fires and shorting of
electrical components, flexible circuits should
maintain their electrical resistance in relatively
harsh environments, such as an 85% relative humidity
and 85 degrees Celsius (0C) environment. To meet these
requirements, flexible circuits are typically covered
with a protective covercoat to protect the flexible
circuit from the external elements of the environment.
The covercoat on the flexible circuit is desirably
flame-resistant and moisture impervious, providing
protection to the flexible circuit when exposed to a
high humidity or high temperature environment. This
protects against the electrical components of the
product either igniting or shorting. While some
existing current covercoat compositions are capable of
passing flameresistance tests, most are not capable of
passing electrical bias tests at high humidity and
high temperatures. This is due to the fact that the
covercoats tend to absorb moisture from the
environment, causing the electrical resistance to
break down over time. An example of a current
covercoat composition being used is an epoxy-based
covercoat. Epoxy-based covercoats are typically not
capable of passing flame-resistance tests without the
use of ahalogen, such as a brominated flame retardant,
and are typically not capable of passing electrical
resistance tests at all, and therefore cannot be used
to protect flexible circuits in. consumer electronics.
Additionally, current covercoat compositions typically
include at least one chemical halogen, which can be
environmentally unfriendly. BRIEF SUMMARY One
embodiment of the present invention is a composition
for a flame-resistant electrical circuit covercoat
including a phosphinate and a urethane solder mask. In
another embodiment of the present invention, a
flexible circuit includes a substrate and a
flame-resistant covercoat comprising a mixture of a
urethane and a phosphinate. In yet another embodiment
of the present invention, a method of forming a
flexible circuit with a flame-resistant covercoat
includes (1) mixing a phosphinate and a urethane
solder mask to form a composition for the covercoat,
(2) coating the composition on the flexible circuit,
and (3) curing the coated flexible circuit. These and
other aspects of the present application will be
apparent from the detailed description below. In no
event, however, should the above summaries be
construed as limitations on the claimed subject
matter, which subject matter is defined solely by the
attached claims, as may be amended during prosecution.
BRIEF DESCRIPTION OF THE DRAWING The sole figure is a
cross-sectional view of a covercoat derived from the
composition of the present invention on a flexible
circuit. While the figure sets forth an embodiment of
the invention, other embodiments are also
contemplated, as noted in the discussion. In all
cases, this disclosure presents the invention by way
of representation and not limitation. It should be
understood that numerous other modifications and
embodiments can be devised by those skilled in the
art, which fall within the scope and spirit of the
principles of the invention. The figure may not be
drawn to scale. DETAILED DESCRIPTION The sole figure
is a cross-sectional view of covercoat 10 of the
present invention in use with exemplary flexible
circuit 12. Covercoat 10 comprises a single or
multi-layer phosphinate composition that is
flame-resistant and maintains electrical bias in
harshenvironments for an extended period of time. The
high flame and electrical resistance properties of
covercoat 10 make covercoat 10 and flexible circuit 12
durable and capable of withstanding high humidity and
high temperatures. Another advantage of covercoat 10
is that the thickness of the coating on flexible
circuit 12 is decreased. Additionally, the composition
can also be easily applied to flexible circuit 12 by
conventional coating methods. The resulting flexible
circuit 12 thus maintains electrical-resistance and
flameresistance needed in the construction of consumer
electronics, improving the durability of flexible
circuit 12 that covercoat 10 is protecting. These
characteristics make the composition of covercoat 10
particularly desirable for protecting flexible
circuits when constructing electrical components of
consumer electronics. While covercoat 10 is discussed
in reference to coating a flexible circuit, covercoat
10 can coat any electrical component in which
flame-resistance and electrical-resistance in high
temperature and high humidity environments are desired
characteristics. The composition of covercoat 10
includes a phosphinate and a urethane solder mask. All
concentrations herein are expressed in weight percent,
unless otherwise stated. Suitable component
concentrations are in the composition range from about
10% to abouf 30% phosphinate and about 70% to about
90% urethane solder mask, based on the total
compositional weight of the composition. Particularly
suitable component concentrations are in the
composition range from about 15% to about 25%
phosphinate and 75% to about 85% urethane solder mask,
based on the total compositional weight of the
composition. Those skilled in the art will appreciate
suitable component concentration ranges for obtaining
comparable physical properties of the manufactured
articles. The phosphinate is represented by: Where R1
and R2 are the same or different and are each Ci-C
alkyl, linear or branched, and/or aryl groups; M is
Mg, Ca, Al, Sb, Sn, Ge, Ti, Zn, Fe, Zr5 Ce, Bi, Sr,
Mn, Li, Na, and/or K; and n is from 1 to 4. Examples
of suitable phosphinates include halogen-free organic
phosphinates. Commercially available examples of
suitable phosphinates include, but are not limited
tothose available under the trade designations EXOLIT
OP 930, EXOLIT 935, and EXOLIT OP 1230, from Clariant
Corporation, Charlotte, NC. An example composition of
a suitable phosphinate includes a polyol mixture,
polypropylene glycol, polyisocyanate, and phosphinate.
Examples of suitable commercially available urethane
solder masks include, but are not limited to those
available under the trade designation AR7100 Solder
Mask, from Ajinomoto Fine Technology Company,
Incorporated, Kawasaki-Shi, Japan and Thermal Curable
Solder Mask TF-200 TR6368/MK-20S, from Taiyo Ink
Manufacturing Company, Limited, Tokyo, Japan. The
composition of covercoat 10 may also include
additional materials in varying concentrations as
individual needs may require. For example, the
composition may further include pigments, hardeners,
flow-promoting agents, viscosity modifiers, and
combinations thereof. The composition of covercoat 10
is flame-resistant while also maintaining electrical
resistance. The flame-resistance of the composition is
measured pursuant to a flammability test provided
below in the Examples section of the specification. An
example of the flame-resistance of a sample coated
with the composition of the present invention is that
the sample did not continue to burn for a significant
amount of time after the sample was exposed to a flame
for ten seconds. The sample was later exposed to the
flame again for another ten seconds, and also did not
continue to burn for a significant amount of time.
Additionally, the sample did not burn to a clamp
holding the sample, or ignite cotton positioned
beneath the sample. Because covercoat 10 is
flame-resistant, flexible circuit 12 coated with the
composition resists ignition and burning. Flexible
circuit 12 coated with the composition is thus capable
of withstanding high temperatures. The composition of
covercoat 10 also maintains electrical resistance in
harsh environments for an extended period of time.
This is accomplished by using phosphinate in the
composition of covercoat 10. The phosphinate maintains
the electrical resistance of covercoat 10 in harsh
environments when compared to currently used
covercoats. The electrical resistance of the
composition allows a flexible circuit coated with the
composition to be exposed to high temperatures and
high humidity without damaging the flexible circuit.
The electrical resistance of the composition of
covercoat 10 is measured pursuant to an electrical
bias test provided below in the Examples section of
thespecification. A resistance equal to or higher than
approximately 1E+9 ohms is an example of good
electrical resistance of the composition. The
electrical resistance of covercoat 10 increases the
durability of flexible circuit 12 coated with
covercoat 10. Because the composition maintains
electrical resistance when exposed to high humidity
and high temperatures, flexible circuit 12 protected
by covercoat 10 can withstand harsh environments for
an extended period of time. Covercoat 10 may be made
using a mixing and coating process. A sample of
covercoat 10 is prepared by adding phosphinate into a
urethane solder mask at a ratio of between
approximately 10% to approximately 20% by solid weight
of the solder mask. The mixture is well mixed. After
mixing, the composition is applied to flexible circuit
12 to obtain a final film thickness of between
approximately 20 microns and approximately 40 microns
when dry. The final film thickness is preferably
between approximately 25 microns and approximately 35
microns when dry. The coated material is then cured in
an oven at between approximately 100 0C and
approximately 200 0C for about one hour. The coated
material is preferably cured at approximately 150 0C.
At least one embodiment of the present invention
provides the composition of a covercoat that can be
used on the surface of any article where
flame-resistance and electrical bias are desired.
Although the illustrative embodiment of the covercoat
is described with reference to flexible circuits for
use in consumer electronics, it is understood that the
covercoat may be adapted for use with materials or
substances of any type. EXAMPLES The present invention
is more particularly described in the following
examples that are intended as illustrations only,
since numerous modifications and variations within the
scope of the present invention will be apparent to
those skilled in the art. Unless otherwise noted, all
parts, percentages, and ratios reported in the
following examples are on a weight basis, and all
reagents used in the examples were obtained, or are
available, from the chemical suppliers described
below, or may be synthesized by conventional
techniques.Materials Used EXOLIT 930: a halogen-free
organic phosphinate, available from Clariant
Corporation, Charlotte NC, TX. EXOLIT 1230: a
halogen-free organic phosphinate, available from
Clariant Corporation. AR7100 Solder Mask: a urethane
solder mask, available from Ajinomoto Fine Technology
Company, Incorporated, Kawasaki-Shi, Japan. The
following test methods were used to characterize the
films produced in the examples: Underwriters
Laboratories UL94 VOFlammability Resistance Test This
test is a measurement of the tendency of an article to
either extinguish or to spread a flame once the
article has been ignited. The articles are first
coated with the covercoat and cut into one-half inch
by five inch pieces. The articles are preconditioned
at 50% humidity and 23C for at least 48 hours. A gas
burner and flame are set up pursuant to American
Standard Test Methods (ASTM) D5207-97. The articles
are oriented and clamped in a vertical position and
subjected to the flame for ten seconds. The flame is
then withdrawn and the first burn time is recorded.
After the burning ceases, the flame is applied for an
additional ten seconds. The flame is again withdrawn
and the second burn time is recorded. Additional data
recorded include: the afterglow after the second
application, whether the article burns to the clamp,
and whether the articles drop flaming particles that
ignite cotton positioned underneath the article.
Steady State Temperature Humidity Bias Life Test
(7EDEC/EIA AlOl-B') 



This test is a measurement of the electrical
resistance of articles coated with the composition of
the present invention. Prior to applying the
covercoat, the samples are cleaned in an ultrasonic
cleaner for 30 seconds. The articles are then placed
on lint-free tissue paper and dried with filtered,
compressed air. After cleaning, the articles are
coated with the composition of the covercoat to a film
thickness of approximately 50 microns. The articles
are then placed in an 85% humidity and 85 0C
temperature environment. At this environment, a
continuous 90 volts is applied to the articles and the
current between the positive and negative biased
regions of the articles are measured. Low electrical
currents indicate high resistance values. Articles
having resistance values around 1E+9are considered to
have very good resistance. If the current exceeds 0.01
milliamps, the voltage to that article is shut off and
the article is considered to have failed the test.
Examples 1-8 Examples 1, 3, 5, and 7 are compositions
of the present invention, with component
concentrations (in weight percent) of EXOLIT 930 and
AR7 100 Solder Mask applied onto a polymide film, as
provided in Table 1. Examples 2, 4, 6, and 8 are also
compositions of the present invention, with component
concentrations (in weight percent) of EXOLIT 1230 and
AR7100 Solder Mask applied onto a polymide film, also
provided in Table 1. Example 1 was made using a mixing
and coating process. A sample of the covercoat was
prepared by adding the phosphinate into a urethane
solder mask at a ratio of approximately 15% by solid
weight of the solder mask. The mixture was
subsequently well mixed. After mixing, the composition
was applied to a polymide film to obtain a final film
thickness of between approximately 20 microns and
approximately 40 microns when dry. The coated material
was then cured in an oven at approximately 150 0C for
about one hour. Examples 2-8 were made using the same
process as discussed for Example 1, except that the
concentrations of EXOLIT 930 and EXOLIT 1230 were
varied. The thickness of the polymide film as well as
the final film thickness was also varied. Articles
coated with the compositions of Example 1-8 were
tested for flammability. Table 1 provides the
composition concentrations, bum times, afterglow time,
whether the article burned to a clamp, and whether the
article ignited cotton, as analyzed pursuant to the
methods discussed above, of Example 1-8. Table
1T/US2007/003162 The data ptovided in. Table 1
illustrates the flame-resistance exhibited by the
addition of a phosphinate, such as EXOLIT 903 or
EXOLIT 1230, to the coating composition of an article,
as depicted by Examples 1-8. The articles of Examples
1-6 exhibited minimal to no burn time after being
subjected to a flame for 10 seconds, as well as no
afterglow. Additionally, the articles of Examples 1-6
did not bum to the clamp maintaining them in position
during the flammability test, and did not drip flaming
particles that ignited cotton placed under the
articles. The only difference between the articles of
Examples 7 and 8, and the articles of Examples 1 and
2, respectively, was the thickness of the polymide
film. The compositions of Examples 7 and 8 were coated
onto a polymide film having a thickness of 2
millimeters. In contrast, the compositions of Examples
1 and 2 were coated onto a polymide film having a
thickness of 4 millimeters. While the articles of
Examples 1 and 2 both passed the VO Flammability Test,
the articles of Examples 7 and 8 were consumed after
being subjected to a flame for 10 seconds. The Example
7 and 8 articles also burned to the clamp holding the
articles. In contrast, the articles of Examples 1 and
2 did not burn after being exposed to a flame,
exhibited no afterglow, did not burn to the clamp, and
did not ignite cotton. The fact that the articles of
Examples 7 and 8 burned after being exposed to a flame
for 10 seconds can be attributed to the fact that
thinner articles tend to burn more easily than thicker
articles. The only difference between the articles of
Examples 7 and 8, and the articles of Examples 3 and
4, respectively, was the weight percent of phosphinate
in the coating compositions. The articles of Examples
7 and 8 were coated with compositions that comprised
15% by weight phosphinate. In contrast, the articles
of Examples 3 and 4 were coated with compositions that
comprised 20% by weight phosphinate. As can be seen in
Table 1, while the compositions of Examples 3 and 4
both passed the VO Flammability Test, the compositions
of Examples 7 and 8 did not. Thus, the addition of
more phosphinate increased the flame-resistance of the
coating compositions. The articles of Examples 5 and 6
differed from the articles of Examples 7 and 8 in two
respects. First, the compositions of Examples 5 and 6
were coated on thicker polymide films and second, the
compositions of Examples 5 and 6 also comprised a
greater amount of phosphinate. As with the articles of
Examples 1, 2, 3, and 4, the articles of Examples 5
and 6 also did not burn after being exposed to a flame
for 10 seconds. Thearticles of Examples 5 and 6 also
did not exhibit an afterglow, burn to the clamp, or
ignite cotton positioned beneath the examples.
Examples 9-12 Examples 9 and 10 are compositions of
the present invention, with component concentrations
(in weight percent) of EXOLIT 930 and AR7100 Solder
Mask applied onto a polymide film, as provided in
Table 2. Examples 11 and 12 are also compositions of
the present invention, with component concentrations
(in weight percent) of EXOLIT 1230 and AR7100 Solder
Mask applied onto a polymide film, also provided in
Table 2. Examples 9-12 were made using the same
process as described above for Example 1. Articles
coated with the compositions of Examples 9-12 were
tested for electrical bias. Table 2 provides the
composition concentrations and resistance, as analyzed
pursuant to the methods discussed above, of Example
9-12. Table 2 The data provided in Table 2 illustrates
the electrical bias, or non-conductivity, exhibited by
articles coated with the compositions of the present
invention. The articles coated with the compositions
of Examples 9-12 exhibited good resistances after
being subjected to the Steady State Temperature
Humidity Bias Life Test. In particular, after1014
hours, Example 9 had a resistance of 9.51E+9 ohms,
Example 10 had aresistance of 4.04E+10 ohms, Example
11 had a resistance of 2.28E+10 ohms, and Example 12
had a resistance of 3.8E+9 ohms. As can be seen in
Table 2, articles coated with the compositions of
Examples 9-12 comprising phosphinate exhibited
electrical resistivity in a high temperature and high
humidity environment. The covercoat composition of the
present invention is flame-resistant and exhibits high
electrical resistivity at high temperatures and high
humidity without using any chemical halogens. The
covercoat also may have a reduced thickness and is
easily applied by conventional coating methods, making
its application desirable in the field of consumer
electronics, particularly for use with flexible
circuits. Although the present invention has been
described with reference to preferred embodiments,
workers skilled in the art will recognize that changes
may be made in form and detail without departing from
the spirit and scope of the invention.CLAIMS: I . A
flame-resistant electrical circuit covercoat
composition comprising: a phosphinate; and a urethane
solder mask. 2. The composition of claim 1, wherein
the phosphinate comprises between about 10% and about
30% by weight of the composition. 3. The composition
of claim 2, wherein the phosphinate comprises between
about 15% and about 25% by weight of the composition.
4. The composition of claim 1, wherein the phosphinate
is halogen-free. 5. The composition of claim 1,
wherein the phosphinate comprises : a polyol mixture;
polypropylene glycol; polyisocyanate; and phosphinate.
6. The composition of claim 1, wherein the urethane
solder mask comprises between about 70% and about 90%
by weight of the composition. 7. A flexible circuit
comprising: a substrate; and a flame-resistant
covercoat comprising a mixture of a urethane solder
mask and a phosphinate. 8. The circuit of claim 7,
wherein the phosphinate comprises between about 10%
and about 30% by weight of the covercoat. 9. The
circuit of claim 8, wherein the phosphinate comprises
between about 15% and about 25% by weight of the
covercoat. 10. The circuit of claim 7, wherein the
substrate is a polymide substrate. I 1. The circuit of
claim 7, wherein the phosphinate comprises: a polyol
mixture; polypropylene glycol; polyisocyanate;
andphosphinate. 12. The circuit of claim 7, wherein
the covercoat has a thickness of between about 25
microns and about 30 microns. 13. A method of forming
a flexible circuit with a flame-resistant covercoat,
the method comprising: mixing a phosphinate and a
urethane solder mask to form a composition for the
covercoat; coating the composition on the flexible
circuit; and curing the coated flexible circuit. 14.
The method of claim 13, wherein coating the
composition comprises coating the flexible circuit to
a thickness of between about 20 microns and about 40
microns. 15. The method of claim 14, wherein coating
the composition comprises coating the flexible circuit
to a thickness of between about 25 microns and about
30 microns. 16. The method of claim 13, wherein curing
the coated flexible circuit comprises heating the
coated flexible circuit at between about 100 degrees
Celsius and about 200 degrees Celsius. 17. The method
of claim 16, wherein curing the coated flexible
circuit comprises heating the coated flexible circuit
at about 150 degrees Celsius. 18. The method of claim
13, wherein curing the coated flexible circuit
comprises curing the coated flexible circuit for
between one half hour and two hours. 19. The method of
claim 18, wherein curing the coated flexible circuit
comprises curing the coated flexible circuit for one
hour. 20. The method of claim 13, wherein mixing the
phosphinate and urethane solder mask to form a
composition comprises forming a composition
constituting between about 10% and about 30% by weight
phosphinate. 21. The method of claim 20, wherein
mixing the phosphinate and urethane solder mask to
form a composition comprises forming a composition
constituting between about 15% and about 25% by weight
phosphinate. 


