
BENZAMIDE DERIVATIVES AND USES RELATED THERETO BACKGROUND OF THE INVENTION
[0001] This invention is generally directed to novel compounds,
compositions, and the use of either in methods for modulating
hydroxysteroid dehydrogenases, such as 11b- HSDl, and for treating or
preventing diseases associated with the modulation of hydroxysteroid
dehydrogenases, such as diabetes and obesity. The methods comprise the
administration, to a patient in need thereof, of a therapeutically
effective amount of a benzamide derivative. Novel benzamide derivatives or
pharmaceutically acceptable salts, solvates, stereoisomers, or prodrugs
thereof are presented herein. [0002] Hydroxysteroid dehydrogenases (HSDs)
regulate the occupancy and activation of steroid hormone receptors by
converting steroid hormones into their inactive metabolites. For a recent
review, see Nobel et al., Eur. J. Biochem. 2001, 268:41 13-4125. [0003]
There exist numerous classes of HSDs. The 11-beta-hydroxysteroid
dehydrogenases ( 11 b -HSDs) catalyze the interconversion of active
glucocorticoids (such as Cortisol and corticosterone), and their inert
forms (such as cortisone and 11- dehydrocorticosterone). The isoform
11-beta-hydroxysteroid dehydrogenase type 1 (ll b- HSDl) is expressed in
liver, adipose tissue, brain, lung and other glucocorticoid tissue and is a
potential target for therapy directed at numerous disorders that may be
ameliorated by reduction of glucocorticoid action, such as diabetes,
obesity and age-related cognitive dysfunction. Seckl, et al.,
Endocrinology, 2001, 142:1371-1376. [0004] It is well known that
glucocorticoids play a central role in the development of diabetes and that
glucocorticoids enable the effect of glucagon on the liver. Long et al., J
. Exp. Med. 1936, 63: 465-490; and Houssay, Endocrinology 1942, 30:
884-892. In addition, it has been well substantiated that 11b-HSDl plays an
important role in the regulation of local glucocorticoid effect and of
glucose production in the liver. Jamieson et al., J. Endocrinol. 2000,
165:685-692. [0005] Furthermore, the hypothesized mechanism of action of
HSDs in the treatment of diabetes has been supported by various experiments
conducted in mice and rats. These studies showed that the mRNA levels and
activities of two key enzymes in hepaticglucose production,
phosphoenolpyruvate carboxykinase (PEPCK), and glucose-6- phosphatase
(GPase) were reduced upon administration of HSD inhibitors. In addition,
blood glucose levels and hepatic glucose production were shown to be
reduced in 1l b-HSDl knockout mice. Additional data gathered using this
murine knockout model also confirm that inhibition of l l b-HSDl will not
cause hypoglycemia, since the basal levels of PEPCK and G6Pase are
regulated independently of glucocorticoids. Kotelevtsev et al., Proc. Natl.
Acad. Sci. USA 1997, 94: 14924-14929. [0006] HSDs also play a role in
obesity. Obesity is an important factor in Syndrome X as well as type II
(non-insulin dependent) diabetes, and omental fat appears to be of central
importance in the development of both of these disease, as abdominal
obesity has been linked with glucose intolerance, hyperinsulinemia,
hypertriglyceridemia, and other factors of Syndrome X (e.g., raised blood
pressure, decreased levels of HDL and increased levels of VLDL). Montague
et al., Diabetes 2000, 49:883-888, 2000. It has also been reported that
inhibition of the 1l b-HSDs in pre-adipocytes (stromal cells) resulted in a
decreased rate of differentiation into adipocytes. This is predicted to
result in diminished expansion (possibly reduction) of the omental fat
depot, which may lead to reduced central obesity. Bujalska et al., Lancet
1997, 349:1210-1213. [0007] Inhibition of 11b-HSDl in mature adipocytes is
expected to attenuate secretion of the plasminogen activator inhibitor 1
(PAI-I), which is an independent cardiovascular risk factor, as reported in
Halleux et al., J . Clin. Endocrinol. Metab. 1999, 84:4097-4105. In
addition, a correlation has been shown to exist between between 



glucocorticoid activity and certain cardiovascular risk factors. This
suggests that a reduction of the glucocorticoid effects would be beneficial
in the treatment or prevention of certain cardiovascular diseases. Walker
et al., Hypertension 1998, 31:891-895; and Fraser et al., Hypertension
1999, 33:1364-1368. [0008] HSDs have also been implicated in the process of
appetite control and therefore are believed to play an additional role in
weight-related disorders. It is known that adrenalectomy attenuates the
effect of fasting to increase both food intake and hypothalamic
neuropeptide Y expression. This suggests that glucocorticoids play a role
in promoting food intake and that inhibition of 1l b-HSDl in the brain may
increase satiety, thus resulting in a decreased food intake. Woods et al.,
Science 1998, 280:1378-1383.[0009] Another possible therapeutic effect
associated with modulation of HSDs is that which is related to various
pancreatic aliments. It is reported that inhibition of 1l b- HSDl in murine
pancreatic b-cells results in increased insulin secretion. Davani et al.,
J. Biol. Chem. 2000, 275:34841-34844. This follows from the discovery that
glucocorticoids were previously found to be responsible for reduced
pancreatic insulin release in vivo, Billaudel et al., Horm. Metab. Res.
1979, 11:555-560. Thus, it is suggested that inhibition of 11b-HSD 1 would
yield other beneficial effects in the treatment of diabetes other than the
predicted effects on the liver and fat reduction. [0010] 11b-HSD1 also
regulates glucocorticoid activity in the brain and thus contributes to
neurotoxicity. Rajan et al., Neuroscience 1996, 16:65-70; and Seckl et al.,
Neuroendocrinol. 2000, 18:49-99. Stress and/or glucocorticoids are known to
influence cognitive function (de Quervain et al., Nature 1998,
394:787-790), and unpublished results indicate significant memory
improvement in rats treated with a non-specific 11b-HSD inhibitor. These
reports, in addition to the known effects of glucocorticoids in the brain,
suggest that inhibiting HSDs in the brain may have a positive therapeutic
effect against anxiety and related conditions. Tranche et al., Nature
Genetics 1999, 23:99-103. 11b-HSD1 reactivates 11-DHC to corticosterone in
hippocampal cells and can potentiate kinase neurotoxicity, resulting in
age-related learning impairments. Therefore, selective inhibitors of
11b-HSD 1 are believed to protect against hippocampal function decline with
age. Yau et al., Proc Natl. Acad. Sci. USA 2001, 98:4716-4721. Thus, it has
been hypothesized that inhibition of 11b-HSD1 in the human brain would
protect against deleterious glucocorticoidmediated effects on neuronal
function, such as cognitive impairment, depression, and increased appetite.
[0011] HSDs are believed to play a role in immunomodulation based on the
general perception that glucocorticoids suppress the immune system. There
is known to be a dynamic interaction between the immune system and the HPA
(hypothalamopituitaryadrenal) axis (Rook, Baillier's Clin. Endocrinol.
Metab. 2000, 13: 576-581), and glucocorticoids help balance between
cell-mediated responses and humoral responses. Increased glucocorticoid
activity, which may be induced by stress, is associated with a humoral
response and as such, the inhibition of 11b-HSD1 may result in shifting the
response towards a cell-based reaction. In certain disease states, such as
tuberculosis, leprosy, andpsoriasis, the immune reaction is typically
biased towards a humoral response when a cellbased response might be more
appropriate. Inhibition of 1l b-HSDl is being studied for use to direct a
cell-based response in these instances. Mason, Immunology Today 1991,
12:57-60. It follows then, that an alternative utility of 1l b-HSDl
inhibition would be to bolster a temporal immune response in association
with immunization to ensure that a cell based response would be obtained.
[0012] Recent reports suggest that the levels of glucocorticoid target
receptors and of HSDs are connected with the risks of developing glaucoma.
Stokes et al., Invest. Ophthalmol. 2000, 41:1629-1638. Further, a
connection between inhibition of 1l b-HSDl and a lowering of the
intraocular pressure was reported. Walker et al., poster P3-698 at the 



Endocrine society meeting June 12-15, 1999, San Diego. It was shown that
administration of the nonspecific 1l b-HSDl inhibitor, carbenoxolone,
resulted in the reduction of the intraocular pressure by 20% in normal
patients. In the eye, 1l b-HSDl is expressed exclusively in the basal cells
of the corneal epithelium, the non-pigmented epithelialium of the cornea
(the site of aqueous production), ciliary muscle, and the sphincter and
dilator muscles of the iris, hi contrast, the distant isoenzyme 1l
b-hydroxysteroid dehydrogenase type 2 ("1 l b-HSD2") is highly expressed in
the non-pigmented ciliary epithelium and corneal endothelium. No HSDs have
been found at the trabecular meshwork, which is the site of drainage.
Therefore, 1l b-HSDl is suggested to have a role in aqueous production.
[0013] Glucocorticoids also play an essential role in skeletal development
and function but are detrimental to such development and function when
present in excess. Glucocorticoid-induced bone loss is partially derived
from suppression of osteoblast proliferation and collagen synthesis, as
reported in Kim et al., J. Endocrinol. 1999, 162:371 379. It has been
reported that the detrimental effects of glucocorticoids on bone nodule
formation can be lessened by administration of carbenoxolone, which is a
non-specific 1l b- HSDl inhibitor. Bellows et al., Bone 1998, 23:1 19-125.
Additional reports suggest that 1l b- HSDl may be responsible for providing
increased levels of active glucocorticoid in osteoclasts, and thus in
augmenting bone resorption. Cooper et al., Bone 2000, 27:375-381. This data
suggests that inhibition of 1l b-HSDl may have beneficial effects against
osteoporosis via one or more mechanisms which may act in parallel.[0014] It
is known that bile acids inhibit 11b-HSD2 and that such inhibition results
in a shift in the cortisol/cortisone equilibrium in the favor of Cortisol.
Quattropani et al., J . Clin. Invest. Nov. 2001, 108:1299-305. A reduction
in the hepatic activity of 1l b-HSD2 is therefore predicted to reverse the
cortisol/cortisone equilibrium to favor cortisone, which could provide
therapeutic benefit in diseases such as hypertension. [0015] The various
isozymes of the 17-beta-hydroxysteroid dehydrogenases (17b- HSDs) bind to
androgen receptors or estrogen receptors and catalyze the interconversion
of various sex hormones including estradiol/estrone and
testosterone/androstenedione. To date, six isozymes have been identifed in
humans and are expressed in various human tissues including endometrial
tissue, breast tissue, colon tissue, and in the testes. 17-beta-
Hydroxysteroid dehydrogenase type 2 (17b-HSD2) is expressed in human
endometrium and its activity has been reported to be linked to cervical
cancer. Kitawaki et al., J. Clin. Endocrin. Metab., 2000,
85:1371-3292-3296. 17-beta-Hydroxysteroid dehydrogenase type 3 (17b-HSD3)
is expressed in the testes and its modulation may be useful for the
treatment of andro gen-related disorders. [0016] Androgens and estrogens
are active in their 17b-hydroxy configurations, whereas their 17-keto
derivatives do not bind to androgen and estrogen receptors and are thus
inactive. The conversion between the active and inactive forms
(estradiol/estrone and testosterone/androstenedione) of sex hormones is
catalyzed by members of the 17b-HSD family. 17b-HSDl catalyzes the
formation of estradiol in breast tissue, which is important for the growth
of malignant breast tumors. Labrie et al., MoI. Cell. Endocrinol. 1991,
78:C1 13- Cl 18. A similar role has been suggested for 17b-HSD4 in colon
cancer. English et al., J. Clin. Endocrinol. Metab. 1999, 84:2080-2085.
17b-HSD3 is almost exclusively expressed in the testes and converts
androstenedione into testosterone. Deficiency of this enzyme during fetal
develoment leads to male pseudohermaphroditism. Geissler et al., Nat.
Genet. 1994, 7:34-39. Both 17b-HSD3 and various 3a-HSD isozymes are
involved in complex metabolic pathways which lead to androgen shuffles
between inactive and active forms. Penning et al., Biochem. J. 2000, 351
:67-77. Thus, modulation of certain HSDs can have potentially beneficial
effects in the treatment of androgen- and estrogen-related disorders.
[0017] The 20-alpha-hydroxysteroid dehydrogenases (2Oa-HSDs) catalyze the 



interconversion of progestins (such as between progesterone and 20a-hydroxy
progesterone).Other substrates for 2Oa-HSDs include 17a-hydroxypregnenolone
or 17ahydroxyprogesterone, leading to 2Oa-OH steroids. Several 2Oa-HSD
isoforms have been identified and 2Oa-HSDs are expressed in various
tissues, including the placenta, ovaries, testes and adrenals. Peltoketo,
et al., J. MoI. Endocrinol. 1999, 23:1-1 1. [0018] The
3-alpha-hydroxysteroid dehydrogenases (3a-HSDs) catalyze the
interconversion of the androgens dihydrotestosterone (DHT) and
5a-androstane-3a,17b-diol and the interconversion of the androgens DHEA and
androstenedione and therefore play an important role in androgen
metabolism. Ge et al., Biology of Reproduction 1999, 60:855- 860. [0019]
International Publications Nos. WO 2004/089896 and WO 2004/06535 1 disclose
benzamide derivatives and their use as 1l b-HSDl modulators. [0020] Despite
the previous research done in the field of HSD inhibition, there remains a
need for novel compounds that are potent inhibitors of the various families
of HSDs and efficacious for the treatment of HSD-mediated conditions such
as diabetes, obesity, glaucoma, osteoporosis, cognitive disorders, immune
disorders, depression, hypertension, and others. BRIEF SUMMARY OF THE
INVENTION [0021] In brief, the present invention relates to novel
compounds, compositions thereof and methods for modulating the activity of
hydroxysteroid dehydrogenases (HSDs), such as 11b-hydroxy steroid
dehydrogenases, 17b-hydroxysteroid dehydrogenases, 20a- hydroxysteroid
dehydrogenases, and 3a-hydroxysteroid dehydrogenases, including all
isoforms thereof, including but not limted to 1Ib-hydroxysteroid
dehydrogenase type 1 (hereinafter " 1l b-HSDl"), 1l b-hydroxysteroid
dehydrogenase type 2 (hereinafter " 1l b- HSD2"), and 17b-hydroxysteroid
dehydrogenase type 3 (hereinafter "17b-HSD3"). In one embodiment, the
compounds of the invention inhibit HSD activity. .[0022] The present
invention also relates to methods for treating or preventing diseases or
disorders associated with the action of hydroxysteroid dehydrogenases,
comprising administering to a patient in need thereof a therapeutically
effective amount of a benzamide derivative or a pharmaceutically acceptable
salt, solvate, stereoisomer, or prodrug,or a mixture thereof. The invention
encompasses both selective and non-selective inhibitors of hydroxysteroid
dehydrogenases. [0023] It should be understood that selective and
non-selective inhibitors of hydroxysteroid dehydrogenases each have
benefits in the treatment or prevention of diseases associated with, for
example, abnormal glucose levels or hypothalmic function. The invention
also encompasses selective inhibitors of HSDs. Two types of selectivity are
contemplated, that with respect to selectivity for HSDs as a class over
other types of receptors or gene targets related to glucose metabolism, or
those which are selective for various HSDs or specific isoforms thereof
compared to other HSDs or specific isoforms thereof. [0024] In one
embodiment, the benzamide derivatives can act as selective or non selective
1l b-HSD inhibitors. The compounds may inhibit the interconversion of
inactive 11-keto steroids with their active hydroxy equivalents. The
present invention provides methods by which the conversion of the inactive
to the active form may be controlled, and to useful therapeutic effects
which may be obtained as a result of such control. More specifically, but
not exclusively, the invention is concerned with interconversion between
cortisone and Cortisol in humans. [0025] In another embodiment, the
benzamide derivatives of the present invention are orally active. [0026]
The benzamide derivatives are also useful for modulation of numerous
metabolic functions including, but not limited to, one or more of: (i)
regulation of carbohydrate metabolism, (ii) regulation of protein
metabolism, (iii) regulation of lipid 



metabolism, (iv) regulation of normal growth and/or development, (v)
influence on cognitive function, (vi) resistance to stress and
mineralocorticoid activity. [0027] The benzamide derivatives may also be
useful for inhibiting hepatic gluconeogenesis, and may also be effective to
relieve the effects of endogenous glucocorticoids in diabetes mellitus,
obesity (including entripetal obesity), neuronal loss and/or the cognitive
impairment of old age. Thus, in a further embodiment, the invention
provides the use of an inhibitor of HSDs in methods directed to producing
one or more therapeutic effects in a patient to whom the benzamide
derivative is administered, said therapeutic effects selected from the
group consisting of inhibition of hepaticgluconeogenesis, an increase in
insulin sensitivity in adipose tissue and muscle, and the prevention of or
reduction in neuronal loss/cognitive impairment due to
glucocorticoidpotentiated neurotoxicity or neural dysfunction or damage.
[0028] The invention further provides methods for treating a condition
selected from the group consisting of: hepatic insulin resistance, adipose
tissue insulin resistance, muscle insulin resistance, neuronal loss or
dysfunction due to glucocorticoid potentiated neurotoxicity, and any
combination of the aforementioned conditions, the methods comprising
administering to a patient in need thereof a therapeutically effective
amount of a benzamide derivative. [0029] The benzamide derivatives of the
invention are compounds having Formula (H) (II) or pharmaceutically
acceptable salts, solvates, stereoisomers or prodrugs thereof. [0030] In
one embodiment, R7 is a member selected from the group consisting of -OH,
halogen and (Q-COhaloalkyl . [0031] R8 and R9 are members independently
selected from the group consisting of halogen, (C1-C8)alkyl,
(C2-C8)alkenyl, (C2-C8)alkynyl, (C1-C8)alkoxy, (Q-C^haloalkyl, (C2- C
)IIydroxyalkyl and (C3-C8)cycloalkyl, wherein no more than two of R , R and
R are halogen. [0032] R10 is a member selected from the group consisting of
hydrogen, halogen, (CrC 8)alkyl and (C3-C8)cycloalkyl. [0033] R1 1 and R12
are each members independently selected from the group consisting of (d-C
8)alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl, (Q-C^haloalkyl, (C2-
C8)hydroxyalkyl, (C3-C8)cycloalkyl, (C3-C8)heterocycloalkyl,
(C3-C8)CyClOaIlCyI(C1-C6)alkyl,(C3-C8)cycloalkyl(C 1-C6)alkoxy,
(C3-C8)heterocycloalkyl(Ci-C6)alkyl, aryl, heteroarylCCr C6)alkyl, aryl(C
1-C6)alkyl5. [0034] R11 and R12, together with the nitrogen to which they
are attached may combine to form a five to eight-membered ring
heterocycloalkyl. [0035] Any cycloalkyl portion, heterocycloalkyl portion,
aryl portion or heteroaryl portion is optionally substituted with from one
to four members selected from the group consisting of halogen, -CN, -NO2,
(Ci-C8)alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl, (C1- C8)alkoxy,
(Q-C^haloalkyl, (C2-C8)hydroxyalkyl, aryl, heteroaryl, (C3-C8)cycloalkyl,
(C3- C8)heterocycloalkyl, (C3-C8)cycloalkyl(C 1-C6)alkyl5
(C3-C8)heterocycloalkyl(C 1-C6)alkyl, heteroary^CrC^alkyl, aryl(d-C
6)alkyl, -C(O)R, -C(O)OR , -NR C(O)OR" , -OR', -SR', -OC(O)R', -C(0)N(R') 2
-S(O)R", -SO2R", -SO2N(R') 2, -N(R')2, -NR5C(O)R', - NR SO2R", -X-C(O)R ,
-X-C(O)OR , -X-NR C(O)OR" , -X-OR", -X-OC(O)R', -X-C(0)N(R') 2 -X-S(O)R " ,
-X-SO2R" , -X-SO2N(R') 2, -X-N(R')2 and -X-NR C(O)R'. [0036] X is a
branched or straight chain (d-C 8)alkylene group. [0037] Each occurrence of
R is independently H or an unsubstituted member selected from the group
consisting of (C1-C8)alkyl, (C2-C8)alkenyl5 (C2-C8)alkynyl, (QC4)
alkoxy(d-C 4)alkyl, (d-C 6)haloalkyl, (C2-C8)hydroxyalkyl,
(C3-C8)cycloalkyl, (C3- C8)heterocycloalkyl, heteroaryl, aryl,
(C3-C8)cycloalkyl(d-C 6)alkyl, (C - 



C8)heterocycloalkyl(Ci-C 6)alkyl, heteroaryl(C1-C6)alkyl, aryl(d-C 6)alkyl,
or two R groups, when attached to the same nitrogen atom, can be combined
with the nitrogen atom to which they are attached to form a heterocycle or
heteroaryl group. [0038] Each occurrence of R is independently an
unsubstituted member selected from the group consisting of (C1-C8)alkyl,
(C2-C8)alkenyl, (C2-C8)alkynyl, C4)alkyl, (C1-C6)haloalkyl,
(C2-C8)hydroxyalkyl, (C3-C8)cycloalkyl, (C3-C8)heterocycloalkyl,
heteroaryl, aryl, (C3-C8)cycloalkyl(C 1-C6)alkyl,
(C3-C8)heterocycloalkyl(C1-C6)alkyl, heteroaryl(d-C 6)alkyl or aryl(d-C
6)alkyl. [0039] It should be understood that a compound where R7 is -OH and
R8 and R9 are both CF is excluded from the scope of the present
invention.[0040] It should also be understood that Formula (II) does not
include the following compounds: [0041]
4-(l-ethyl-l-hydroxypropyl)-N,N-bis(l-methylethyl)-benzamide. [0042]
4-(l-hydroxy-l-methylphenyl)-N-[l-[3-[6-[l-methyl-l-
(methylsulfonyl)ethyl]-8-quinolinyl]phenyl]ethyl]-N-[(4-methylsulfonyl)phen
yl]-benzamide. [0043] The benzamide derivatives of the invention are also
compounds having Formula (I), as well as pharmaceutically acceptable salts,
solvates, stereoisomers, or prodrugs thereof. [0044] In one embodiment, R1
is a member selected from the group consisting of -OH, halogen and (Ci-C
6)haloalkyl; [0045] R2 and R3 are members independently selected from the
group consisting of halogen, (d-C 8)alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl,
(C1-C8)alkoxy, (C1-C6)haloalkyl, (C2- C8)hydroxyalkyl and
(C3-Cs)cycloalkyl, wherein no more than two of R1, R2 and R3 are halogen;
[0046] R4 is a member selected from the group consisting of hydrogen,
halogen, (d-C^alkyl and (C3-C8)cycloalkyl; [0047] R5 is selected from the
group consisting of halogen, -CN, -NO2, (C1- C8)alkyl, (C2-C8)alkenyl,
(C2-C8)alkynyl, (C1-C6)haloalkyl, (C2-C8)hydroxyalkyl, (C3- C8)cycloalkyl,
(C3-C8)heterocycloalkyl, (C3-C8)cycloalkyl(C 1-C6)alkyl, (C3-
C8)cycloalkyl(C 1-C6)alkoxy, (C3-C8)heterocycloalkyl(C1-C6)alkyl,
heteroaryl(C1-C6)alkyl, aryl, aryl^-C^alkyl, -C(O)R, -C(O)OR , -NRC(O)OR "
, -OR", -OC(O)R', -C(O)N(R')2, -S(O)R" , -SO2R" , -SO2N(R')2, -N(R')2,
-NR'C(O)R', -NR3SO2R", -X-C(O)R, -X-C(O)OR -X-NRC(O)OR " , -X-OR",
-X-OC(O)R', -X-C(O)N(R' )2, -X-S(O)R" , -X-SO2R" , -X-SO2N(R') 2, -X-N(R')
2 and -X-NR C(O)R';[0048] R6 is selected from the group consisting of
halogen, -CN, -NO2, methyl, ethyl, straight or branched butyl, straight or
branched pentyl, straight or branched hexyl, straight or branched heptyl,
straight or branched octyl, (C2-C8)alkenyl, (C2-C8)alkynyl, (C1-
C6)haloalkyl, (C2-C8)hydroxyalkyl, (C3-C8)cycloalkyl,
(C3-C8)heterocycloalkyl, (C3- C8)cycloalkyl(Ci-C 6)alkyl,
(C3-C8)cycloalkyl(C 1-C6)alkoxy ; (C3-C8)heterocycloalkyl(C 1- C6)alkyl,
aryl, heteroary^CrC^alkyl, ary^d-C^alkyl, -C(O)R, -C(O)OR, -NR C(O)OR " ,
-OR", -OC(O)R', -C(O)N(R') 2, -S(O)R " , -SO2R" , -SO2N(R') 2, -N(R') 2,
-NR 5C(O)R', - NR5SO2R", -X-C(O)R , -X-C(O)OR, -X-NRC(O)OR " , -X-OR",
-X-OC(O)R 5, -X-C(0)N(R') 2, -X-S(O)R " , -X-SO 2R" , -X-SO 2N(R') 2,
-X-N(R') 2 and -X-NR C(O)R'; [0049] any cycloalkyl portion,
heterocycloalkyl portion, aryl or heteroaryl portion is optionally
substituted with from one to four members selected from the group
consisting of halogen, -CN, -NO2, (C1-C8)alkyl, (C2-C8)alkenyl,
(C2-C8)alkynyl, (Q-C 8)alkoxy, (C1- C6)haloalkyl, (C2-C8)hydroxyalkyl,
-C(O)R ', -C(O)OR, -NR C(O)OR " , -OR 5, -SR', -OC(O)R', -C(0)N(R') 2,
-S(O)R", -SO2R", -SO2N(R') 2, -N(R') 2 and -NR C(O)R 5; [0050] X is a
branched or straight chain (C1-C8)alkylene group; [0051] each occurrence of
R is independently H or an unsubstituted member 



selected from the group consisting of (Ci-C 8)alkyl, (C2-C8)alkenyl,
(C2-C8)alkynyl, (C1- C4)alkoxy(Ci-C 4)alkyl, (d-C 6)haloalkyl,
(C2-C8)hydroxyalkyl, (C3-C8)cycloalkyl, (C3- C8)heterocycloalkyl,
heteroaryl, aryl, (C3-C8)CyClOaIlCyI(C 1-C6)alkyl, (C3-
C8)heterocycloalkyl(C 1-C6)alkyl, heteroaryl(C 1-C6)alkyl, ary C C alkyl,
or two R groups, when attached to the same nitrogen atom, can be combined
with the nitrogen atom to which they are attached to form a heterocycle or
heteroaryl group; and [0052] each occurrence of R is independently an
unsubstituted member selected from the group consisting of (C1-C8)alkyl,
(C2-C8)alkenyl, (C2-C8)alkynyl, C4)alkyl, (Cl-C6)haloalkyl,
(C2-C3)hydroxyalkyl, (C3-C8)cycloalkyl, (C3- C8)heterocycloalkyl,
heteroaryl, aryl, (C3-C8)cycloalkyl(Ci-C 6)alkyl, heterocyclyl(Ci-
C6)alkyl, heteroary^CrC^alkyl or ary^d-C^alkyl; [0053] with the proviso
that: [0054] when R1 is -OH, then R2 and R3 are not both CF3.[0055] In one
embodiment, the invention provides pharmaceutical compositions comprising a
benzamide derivative and a pharmaceutically acceptable vehicle, carrier,
excipient or diluent. [0056] In another embodiment, the invention provides
methods for treating insulindependent diabetes mellitus comprising
administering to a patient in need thereof a therapeutically effective
amount of a benzamide derivative of Formula (I) or (II). [0057] In another
embodiment, the invention provides methods for treating noninsulin-
dependent diabetes mellitus comprising administering to a patient in need
thereof a therapeutically effective amount of a benzamide derivative of
Formula (I) or (II). [0058] In another embodiment, the invention provides
methods for treating insulin resistance comprising administering to a
patient in need thereof a therapeutically effective amount of a benzamide
derivative of Formula (I) or (II). [0059] In another embodiment, the
invention provides methods for treating obesity comprising administering to
a patient in need thereof a therapeutically effective amount of a benzamide
derivative of Formula (I) or (II). [0060] In another embodiment, the
invention provides methods for modulating Cortisol production comprising
administering to a patient in need thereof a therapeutically effective
amount of a benzamide derivative of Formula (I) or (II). [0061] In another
embodiment, the invention provides methods for modulating hepatic glucose
production comprising administering to a patient in need thereof a
therapeutically effective amount of a benzamide derivative of Formula (I)
or (II). [0062] In another embodiment, the invention provides methods for
modulating hypothalamic function comprising administering to a patient in
need thereof a therapeutically effective amount of a benzamide derivative
of Formula (I) or (II). [0063] In one embodiment, the invention provides
methods for treating a hydroxysteroid dehydrogenase-mediated condition or
disorder comprising administering to a patient in need thereof a
therapeutically effective amount of a benzamide derivative of Formula (I)
or (II).[0064] In a further embodiment, the invention provides methods for
modulating a hydroxysteroid dehydrogenase, comprising administering to a
patient in need thereof a therapeutically effective amount of abenzamide
derivative of Formula (I) or (II). [0065] In still another embodiment, the
invention provides methods for treating an I l b-HSDl -mediated condition
or disorder comprising administering to a patient in need thereof a
therapeutically effective amount of a benzamide derivative of Formula (I)
or (II). [0066] In yet another embodiment, the invention provides method
for modulating the function of 11b-HSD 1 in a cell comprising administering
to a patient in need thereof a therapeutically effective amount of a
benzamide derivative of Formula (I) or (II). [0067] In a further
embodiment, the invention provides methods for modulating 



I 1b-HSD1, comprising administering to a patient in need thereof a
therapeutically effective amount of a benzamide derivative of Formula (I)
or (II). [0068] In one embodiment, the invention provides methods for
treating an 11b- HSD2-mediated condition or disorder comprising
administering to a patient in need thereof a therapeutically effective
amount of a benzamide derivative of Formula (I) or (II). [0069] In another
embodiment, the invention provides method for modulating the function of 1l
b-HSD2 in a cell comprising administering to a patient in need thereof a
therapeutically effective amount of a benzamide derivative of Formula (I)
or (II). [0070] In a further embodiment, the invention provides methods for
modulating 11b-HSD2, comprising administering to a patient in need thereof
a therapeutically effective amount of a benzamide derivative of Formula (I)
or (II). [0071] In one embodiment, the invention provides methods for
treating an 17b- HSD3-mediated condition or disorder comprising
administering to a patient in need thereof a therapeutically effective
amount of abenzamide derivative of Formula (I) or (II). [0072] In another
embodiment, the invention provides method for modulating the function of
17b-HSD3 in a cell comprising administering to a patient in need thereof a
therapeutically effective amount of abenzamide derivative of Formula (I) or
(II).[0073] In a further embodiment, the invention provides methods for
modulating 17b-HSD3, comprising administering to a patient in need thereof
a therapeutically effective amount of a benzamide derivative of Formula (I)
or (II). [0074] These and other embodiments of this invention will be
evident upon reference to the following detailed description. To that end,
certain patent and other documents are cited herein to more specifically
set forth various embodiments of this invention. Each of these documents
are hereby incorporated by reference in their entirety. DETAILED
DESCRIPTION OF THE INVENTION [0075] As used herein, the terms have the
following meanings: [0076] The term "alkyl" as used herein refers to a
straight or branched chain, saturated hydrocarbon having the indicated
number of carbon atoms. For example, (C1- C6)alkyl is meant to include, but
is not limited to methyl, ethyl, propyl, isopropyl, butyl, secbutyl,
tert-bntyl, pentyl, isopentyl, neopentyl, hexyl, isohexyl, and neohexyl. An
alkyl group can be unsubstituted or optionally substituted with one or more
substituents as described herein below. [0077] The term "alkenyl" as used
herein refers to a straight or branched chain unsaturated hydrocarbon
having the indicated number of carbon atoms and at least one double bond.
Examples of a (C2-C8)alkenyl group include, but are not limited to,
ethylene, propylene, 1-butylene, 2-butylene, isobutylene, sec-butylene,
1-pentene, 2-pentene, isopentene, 1-hexene, 2-hexene, 3-hexene, isohexene,
1-heptene, 2-heptene, 3-heptene, isoheptene, 1-octene, 2-octene, 3-octene,
4-octene, and isooctene. An alkenyl group can be unsubstituted or
optionally substituted with one or more substituents as described herein
below. [0078] The term "alkynyl" as used herein refers to a straight or
branched chain unsaturated hydrocarbon having the indicated number of
carbon atoms and at least one triple bond. Examples of a (C2-Cg)alkynyl
group include, but are not limited to, acetylene, propyne, 1-butyne,
2-butyne, 1-pentyne, 2-pentyne, 1-hexyne, 2-hexyne, 3-hexyne, 1-heptyne, 2-
heptyne, 3-heptyne, 1-ocryne, 2-octyne, 3-octyne and 4-octyne. An alkynyl
group can beunsubstituted or optionally substituted with one or more
substituents as described herein below. [0079] The term "alkylene" refers
to a divalent alkyl group (e.g., an alkyl group attached to two other
moieties, typically as a linking group). Examples of a (Ci-C7)alkylene
include -CH2-, -CH2CH2-, -CH2CH2CH2-, -CH2CH2CH2CH2-, -CH2CH2CH2CH2CH2-,
-CH 2CH2CH2CH2CH2CH2-, and -CH 2CH2CH2CH2CH2CH2CH2-, as well as branched 



versions thereof. An alkylene group can be unsubstituted or optionally
substituted with one or more substituents as described herein below. [0080]
The term "alkoxy" as used herein refers to an -O-alkyl group having the
indicated number of carbon atoms. For example, a (C!-C6)alkoxy group
includes -O-methyl, -O-ethyl, -O-propyl, -O-isopropyl, -O-butyl,
-O-sec-butyl, -O-tert-butyl, -O-pentyl, -Oisopentyl, -O-neopentyl,
-O-hexyl, -O-isohexyl, and -O-neohexyl. [0081] The term "aminoalkyl," as
used herein, refers to an alkyl group (typically one to six carbon atoms)
wherein from one or more of the C1-C alkyl group's hydrogen atoms is
replaced with an amine of formula -N(Ra)2, wherein each occurrence of Ra is
independently -H or (C1-C )alkyl. Examples of aminoalkyl groups include,
but are not limited to, -CH2NH2, -CH2CH2NH2-, -CH2CH2CH2NH2,
-CH2CH2CH2CH2NH2, - CH2CH2CH2CH2CH2NH2, -CH 2CH2CH2CH2CH2CH2NH2,
-CH2CH2CH2N(CH3)2, tbutylaminomethyl, isopropylaminomethyl and the like.
[0082] The term "aryl" as used herein refers to a 6- to 14-membered
monocyclic, bicyclic or tricyclic aromatic hydrocarbon ring system.
Examples of an aryl group include phenyl and naphthyl. An aryl group can be
unsubstituted or optionally substituted with one or more substituents as
described herein below. [0083] The term "cycloalkyl" as used herein refers
to a 3- to 14-membered saturated or unsaturated non-aromatic monocyclic,
bicyclic or tricyclic hydrocarbon ring system. The bicyclic or tricyclic
hydrocarbon ring systems may be spiro-fused. Included in this class are
cycloalkyl groups which are fused to a benzene ring. Representative
cycloalkyl groups include, but are not limited to, cyclopropyl, cyclobutyl,
cyclobutenyl, eyclopentyl, cyclopentenyl, cyclopentadienyl, cyclohexyl,
cyclohexenyl, 1,3-cyclohexadienyl, cycloheptyl, cycloheptenyl,
1,3-cycloheptadienyl, 1,4-cycloheptadienyl, -1,3,5-cycloheptatrienyl,
cyclooctyl, cyclooctenyl, 1,3-cyclooctadienyl, 1,4-cyclooctadienyl, -1,3,5-
cyclooctatrienyl, spiro[5,4]decane, decahydronaphthalene,
octahydronaphthalene, hexahydronaphthalene, octahydroindene,
hexahydroindene, tetrahydroinden, decahydrobenzocycloheptene,
octahydrobenzocycloheptene, hexahydrobenzocycloheptene,
tetrahydrobenzocyclopheptene, dodecahydroheptalene, decahydroheptalene,
octahydroheptalene, hexahydroheptalene, and tetrahydroheptalene. A
cycloalkyl group can be unsubstituted or optionally substituted with one or
more substituents as described herein below. [0084] The term "halo" as used
herein refers to -F, -Cl5 -Br or -I. [0085] The term "haloalkyl," as used
herein, refers to a C1-C6 alkyl group wherein from one or more of the C1-C
alkyl group's hydrogen atom is replaced with a halogen atom, which can be
the same or different. Examples of haloalkyl groups include, but are not
limited to, trifluoromethyl, 2,2,2-trifluoroethyl, 4-chlorobutyl,
3-bromopropyl, pentachloroethyl, and 1,1,1
-trifiuoro-2-bromo-2-chloroethyl. [0086] The term "heteroaryl" as used
herein refers to an aromatic heterocycle ring of 5 to 14 members and having
at least one heteroatom selected from nitrogen, oxygen and sulfur, and
containing at least 1 carbon atom, including monocyclic, bicyclic, and
tricyclic ring systems. Representative heteroaryls are triazolyl,
tetrazolyl, oxadiazolyl, pyridyl, furyl, benzofuranyl, thiophenyl,
benzothiophenyl, quinolinyl, pyrrolyl, indolyl, oxazolyl, benzoxazolyl,
imidazolyl, benzimidazolyl, thiazolyl, benzothiazolyl, isoxazolyl,
pyrazolyl, isothiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl,
cinnolinyl, phthalazinyl, quinazolinyl, pyrimidyl, azepinyl, oxepinyl,
quinoxalinyl. A heteroaryl group can be unsubstituted or optionally
substituted with one or more substituents as described herein below. [0087]
As used herein, the term "heteroatom" is meant to include oxygen (O),
nitrogen (N), and sulfur (S). 



[0088] As used herein, the term "heterocycle" or "heterocycloalkyP'as used
herein refers to 5- to 14-membered ring systems which are either saturated,
unsaturated, or aromatic, and which contains from 1 to 4 heteroatoms
independently selected from nitrogen, oxygen and sulfur, and wherein the
nitrogen and sulfur heteroatoms may be optionally oxidized, andthe nitrogen
heteroatom may be optionally quaternized, including monocyclic, bicyclic,
and tricyclic ring systems. The bicyclic or tricyclic ring systems may be
spiro-fused. The bicyclic and tricyclic ring systems may encompass a
heterocycle or heteroaryl fused to a benzene ring. The heterocycle may be
attached via any heteroatom or carbon atom. Heterocycles include
heteroaryls as defined above. Representative examples of heterocycles
include, but are not limited to, aziridinyl, oxiranyl, thiiranyl,
triazolyl, tetrazolyl, azirinyl, diaziridinyl, diazirinyl, oxaziridinyl,
azetidinyl, azetidinonyl, oxetanyl, thietanyl, piperidinyl, piperazinyl,
morpholinyl, pyrrolyl, oxazinyl, thiazinyl, diazinyl, dioxanyl, triazinyl,
tetrazinyl, imidazolyl, tetrazolyl, pyrrolidinyl, isoxazolyl, furanyl,
furazanyl, pyridinyl, oxazolyl, benzoxazolyl, benzisoxazolyl, thiazolyl,
benzthiazolyl, thiophenyl, pyrazolyl, triazolyl, pyrimidinyl,
benzimidazolyl, isoindolyl, indazolyl, benzodiazolyl, benzotriazolyl,
benzoxazolyl, benzisoxazolyl, purinyl, indolyl, isoquinolinyl, quinolinyl,
and quinazolinyl. A heterocycle group can be unsubstituted or optionally
substituted with one or more substituents as described herein below. [0089]
The term "hydroxyalkyl," as used herein, refers to an alkyl group having
the indicated number of carbon atoms wherein one or more of the alkyl
group's hydrogen atoms is replaced with an -OH group. Examples of
hydroxyalkyl groups include, but are not limited to, -CH2OH, -CH2CH2OH,
-CH2CH2CH2OH, -CH2CH2CH2CH2OH, - CH2CH2CH2CH2CH2OH, -CH 2CH2CH2CH2CH2CH2OH,
and branched versions thereof. [0090] Substituents for the groups referred
to as alkyl, heteroalkyl, alkylene, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, cycloalkenyl and heterocycloalkenyl can be a variety of
groups selected from: -OR', =0, =NR\ =N-0R', -NR'R", -SR', -halo,
-SiR'R"R"', -OC(O)R', -C(O)R', -CO2R', -CONR'R", -OC(O)NR R", -NR5 C(O)R',
-NR'"C(0)NR'R", - NR'"S0 2NR'R", -NR 5CO2R', -NHC(NH2) NH, -NR'C(NH 2)=NH,
-NHC(NH2)=NR', - S(O)R', -SO2R', -SO2NR R", -NR 5SO2R', -CN and -NO2, in a
number ranging from zero to three, with those groups having zero, one or
two substituents being exemplary. R', R" and R'" each independently refer
to hydrogen, unsubstituted (C1-Cg)alkyl, unsubstituted hetero(C 1-C8)alkyl,
unsubstituted aryl and aryl substituted with one to three substituents
selected from -halo, unsubstituted alkyl, unsubstituted alkoxy,
unsubstituted thioalkoxy and unsubstituted ary^d-C^alkyl. When R' and R"
are attached to the same nitrogen atom, they can be combined with the
nitrogen atom to form a 5-, 6- or 7-membered ring. For example, -NR' R" is
meant to include 1-pyrrolidinyl and 4-morpholinyl. An alkyl or heteroalkyl
group will have from zero to three substituents, with those groups having
two or fewer substituents being exemplary in the present invention. In some
embodiments, an alkyl or heteroalkyl radical will be unsubstituted or
monosubstituted. An alkyl or heteroalkyl radical can be unsubstituted. From
the above discussion of substituents, one of skill in the art will
understand that the term "alkyl" is meant to include groups such as
trihaloalkyl (e.g., -CF3 and -CH2CF3) . [0091] Exemplary substituents for
the alkyl and heteroalkyl radicals are selected from: -OR', =0, -NR'R",
-SR', -halo, -SiR'R"R'", -OC(O)R', -C(O)R', -CO2R', - C(O)NR R", -OC(O)NR
5R", -NR 5C(O)R', -NR55CO2R', -NR555SO2NR5R", -S(O)R5 -SO2R5, -SO2NR5R",
-NR55SO2R', -CN and -NO2, where R', R" and R'" are as defined above.
Typically, substituents are selected from: -OR5, =0, -NR5R", -halo,
-OC(O)R5, -CO2R5, - C(O)NR5R", -OC(O)NR 5R", -NR55C(O)R', -NR55CO2R5,
-NR555SO2NR5R", -SO2R5, - SO2NR5R", -NR55SO2R5 -CN and -NO2. [0092]
Similarly, substituents for the aryl and heteroaryl groups are varied and
selected from: -halo, -OR5, -OC(O)R5, -NR5R", -SR', -R5, -CN, -NO2, -CO2R5,
- 



C(O)NR5R", -C(O)R 5, -OC(O)NR5R", -NR55C(O)R5, -NR55CO2R5, -NR555C(O)NR5R",
- NR 5 SO2NR5R", -NHC(NH2)=NH, -NR'C(NH 2)=NH, -NH-C(NH2)=NR , -S(O)R5,
-SO2R , -SO2NR5R", -NR55SO2R', -N3, -CH(Ph)2, perfluoroalkoxy and
perfluoro^-C^alkyl, in a number ranging from zero to the total number of
open valences on the aromatic ring system; and where R', R55 and R55' are
independently selected from hydrogen, unsubstituted (C1- Cg)alkyl,
unsubstituted hetero(C 1-Cs)alkyl, unsubstituted aryl, unsubstituted
heteroaryl, unsubstituted aryl(C]:-C4)alkyl and unsubstituted
aryloxy(C1-C4)alkyl. Typically, an aryl or heteroaryl group will have from
zero to three substituents, with those groups having two or fewer
substituents being exemplary in the present invention. In one embodiment of
the invention, an aryl or heteroaryl group will be unsubstituted or
monosubstituted. In another embodiment, an aryl or heteroaryl group will be
unsubstituted. [0093] Exemplary substituents for aryl and heteroaryl groups
are selected from: - halo, -OR , -OC(O)R 5 -NR5R", -SR5, -R', -CN, -NO2,
-CO2R5, -CONR R", -C(O)R5, - OC(O)NR5R", -NR55C(O)R 5, -S(O)R , -SO2R ,
-SO2NR5R", -NR55SO2R5, -N3 -CH(Ph)2, perfluoroalkoxy and perfluoro(C
1-C4)alkyl, where R5 and R55 are as defined above.Typically, substituents
are selected from: -halo, -OR', -OC(O)R', -NR'R", -R', -CN5 -NO2, - CO2R',
-CONR'R", -NR"C(O)R' 5-SO2R', -SO2NR3R", -NR5 SO2R', perfluoroalkoxy and
perfluoro(C 1-C4)alkyl. [0094] Two of the substituents on adjacent atoms of
the aryl or heteroaryl ring may optionally be replaced with a substituent
of the formula -T-C(O)-(CH2)q-U-, wherein T and U are independently -NH-,
-0-, -CH2- or a single bond, and q is an integer of from Oto 2.
Alternatively, two of the substituents on adjacent atoms of the aryl or
heteroaryl ring may optionally be replaced with a substituent of the
formula -A-(CH2)r-B-, wherein A and B are independently -CH2-, -0-, -NH-,
-S-, -S(O)-, -S(O)2-, -S(O)2NR'- or a single bond, and r is an integer of
from 1 to 3. One of the single bonds of the new ring so formed may
optionally be replaced with a double bond. Alternatively, two of the
substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the formula -(CH2)s-X-(CH2)r,
where s and t are independently integers of from Oto 3, andX is -0-, -NR'-,
-S-, -S(O)-, -S(O)2-, or -S(O)2NR'-. The substituent R' in -NR'- and
-S(O)2NR'- is selected from hydrogen or unsubstituted (Ci-C^alkyl. [0095]
It is to be understood that the substituent -CO2H, as used herein, may be
optionally replaced with bioisosteric replacements such as: YP-OH OHand the
like. See, e.g., The Practice of Medicinal Chemistry; Wermuth, C.G., Ed.;
Academic Press: New York, 1996; p. 203. [0096] The benzamide derivative can
also exist in various isomeric forms, including conf gurational, geometric
and conformational isomers, as well as existing in various tautomeric
forms, particularly those that differ in the point of attachment of a
hydrogen atom. As used herein, the term "isomer" is intended to encompass
all isomeric forms of a benzamide derivative, including tautomeric forms of
the compound. [0097] Certain benzamide derivatives may have asymmetric
centers and therefore exist in different enantiomeric and diastereomeric
forms. A benzamide derivative can be in the form of an optical isomer or a
diastereomer. Accordingly, the invention encompasses benzamide derivatives
and their uses as described herein in the form of their optical isomers,
diasteriomers and mixtures thereof, including a racemic mixture. Optical
isomers of the benzamide derivatives can be obtained by known techniques
such as asymmetric synthesis, chiral chromatography, simulated moving bed
technology or via chemical separation of stereoisomers through the
employment of optically active resolving agents. [0098] As used herein and
unless otherwise indicated, the term "stereoisomer" or means one
stereoisomer of a compound that is substantially free of other
stereoisomers of that 



compound. For example, a stereomerically pure compound having one chiral
center will be substantially free of the opposite enantiomer of the
compound. A stereomerically pure compound having two chiral centers will be
substantially free of other diastereomers of the compound. A typical
stereomerically pure compound comprises greater than about 80% by weight of
one stereoisomer of the compound and less than about 20% by weight of other
stereoisomers of the compound, for example greater than about 90% by weight
of one stereoisomer of the compound and less than about 10% by weight of
the other stereoisomers of the compound, even or greater than about 95% by
weight of one stereoisomer of the compound and less than about 5% by weight
of the other stereoisomers of the compound, or greater than about 97% by
weight of one stereoisomer of the compound and less than about 3% by weight
of the other stereoisomers of the compound. [0099] It should be noted that
if there is a discrepancy between a depicted structure and a name given
that structure, the depicted structure controls. In addition, if
thestereochemistry of a structure or a portion of a structure is not
indicated with, for example, bold or dashed lines, the structure or portion
of the structure is to be interpreted as encompassing all stereoisomers of
it. [0100] A benzamide derivative can be in the form of a pharmaceutically
acceptable salt. Depending on the its structure, the phrase
"pharmaceutically acceptable salt," as used herein, refers to a
pharmaceutically acceptable organic or inorganic acid or base salt of a
benzamide derivative. Representative pharmaceutically acceptable salts
include, e.g., alkali metal salts, alkali earth salts, ammonium salts,
water-soluble and water-insoluble salts, such as the acetate, amsonate
(4,4-diaminostilbene-2, 2 -disulfonate), benzenesulfonate, benzonate,
bicarbonate, bisulfate, bitartrate, borate, bromide, butyrate, calcium,
calcium edetate, camsylate, carbonate, chloride, citrate, clavulariate,
dihydrochloride, edetate, edisylate, estolate, esylate, fiunarate,
gluceptate, gluconate, glutamate, glycollylarsanilate, hexafluorophosphate,
hexylresorcinate, hydrabamine, hydrobromide, hydrochloride,
hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, laurate,
malate, maleate, mandelate, mesylate, methylbromide, methylnitrate,
methylsulfate, mucate, napsylate, nitrate, N-methylglucamine ammonium salt,
3-hydroxy-2-naphthoate, oleate, oxalate, palmitate, pamoate
(l,l-methene-bis-2-hydroxy-3-naphthoate, einbonate), pantothenate,
phosphate/diphosphate, picrate, polygalacturonate, propionate,
p-toluenesulfonate, salicylate, stearate, subacetate, succinate, sulfate,
sulfosaliculate, suramate, tannate, tartrate, teoclate, tosylate,
triethiodide, and valerate salts. Furthermore, a pharmaceutically
acceptable salt can have more than one charged atom in its structure. In
this instance the pharmaceutically acceptable salt can have multiple
counterions. Hence, a pharmaceutically acceptable salt can have one or more
charged atoms and/or one or more counterions. [0101] As used herein, the
term "isolated and purified form" means that when isolated (e.g., from
other components of a synthetic organic chemical reaction mixture), the
isolate contains at least 30%, at least 35%, at least 40%, at least 45%, at
least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95% or at least 98%
of a benzamide derivative by weight of the isolate. In one embodiment, the
isolate contains at least 95% of a benzamide derivative by weight of the
isolate.[0102] As used herein, the term "prodrug" means a derivative of a
compound that can hydrolyze, oxidize, or otherwise react under biological
conditions (in vitro or in vivo) to provide an active compound,
particularly abenzamide derivative. Examples of prodrugs include, but are
not limited to, derivatives and metabolites of a benzamide derivative that
include biohydrolyzable groups such as biohydrolyzable amides,
biohydrolyzable esters, biohydrolyzable carbamates, biohydrolyzable
carbonates, biohydrolyzable ureides, and biohydrolyzable phosphate
analogues (e.g., monophosphate, diphosphate or triphosphate). For instance,
prodrugs of compounds with carboxyl functional groups are the lower alkyl 



esters of the carboxylic acid. The carboxylate esters are conveniently
formed by esterifying any of the carboxylic acid moieties present on the
molecule. Prodrugs can typically be prepared using well-known methods, such
as those described by Burger 's Medicinal Chemistry and Drug Discovery 6th
ed. (Donald J. Abraham ed., 2001, Wiley) and Design and Application of
Prodrugs (H. Bundgaard ed., 1985, Harwood Academic Publishers Gmfh). [0103]
As used herein, the terms "treat", "treating" and "treatment" refer to the
eradication or amelioration of a disease or symptoms associated with a
disease. In certain embodiments, such terms refer to minimizing the spread
or worsening of the disease resulting from the administration of one or
more prophylactic or therapeutic agents to a patient with such a disease.
[0104] As used herein, the terms "prevent", "preventing" and "prevention"
refer to the prevention of the onset, recurrence or spread of the disease
in a patient resulting from the administration of a prophylactic or
therapeutic agent. [0105] The term "effective amount" as used herein refers
to an amount of a benzamide derivative or other active ingredient
sufficient to provide a therapeutic or prophylactic benefit in the
treatment or prevention of a disease or to delay or minimize symptoms
associated with a disease. Further, a therapeutically effective amount with
respect to a benzamide derivative means that amount of therapeutic agent
alone, or in combination with other therapies, that provides a therapeutic
benefit in the treatment or prevention of a disease. Used in connection
with a benzamide derivative, the term can encompass an amount that improves
overall therapy, reduces or avoids symptoms or causes of disease, or
enhances the therapeutic efficacy of or synergies with another therapeutic
agent.[0106] As used herein, "syndrome X" refers to a collection of
abnormalities including hyperinsulinemia, obesity, elevated levels of
triglycerides, uric acid, fibrinogen, small dense LDL particles and
plasminogen activator inhibitor 1 (PAI-I) 5 and decreased levels of HDL
cholesterol. Syndrome X is further meant to include metabolic syndrome.
[0107] The terms "modulate", "modulation" and the like refer to the ability
of a compound to increase or decrease the function, or activity of, for
example, 1l b-HSDl. "Modulation", as used herein in its various forms, is
intended to encompass inhibition, antagonism, partial antagonism,
activation, agonism and/or partial agonism of the activity associated with
11b-HSD 1. 11b-HSDl inhibitors are compounds that, e.g., bind to, partially
or totally block stimulation, decrease, prevent, delay activation,
inactivate, desensitize, or down regulate signal transduction. 1l b-HSDl
activators are compounds that, e.g., bind to, stimulate, increase, open,
activate, facilitate, enhance activation, sensitize or up regulate signal
transduction. The ability of a compound to modulate 1l b-HSDl can be
demonstrated in an enzymatic assay or a cell-based assay. For example, the
inhibition of 1l b-HSDl may decrease Cortisol levels in a patient and/or
increase cortisone levels in a patient by blocking the conversion of
cortisone to Cortisol. Alternatively, the inhibition of 1l b-HSD2 can
increase Cortisol levels in a patient and/or decrease cortisone levels in a
patient by blocking the conversion of Cortisol to cortisone. [0108] A
"patient" includes an animal {e.g., cow, horse, sheep, pig, chicken,
turkey, quail, cat, dog, mouse, rat, rabbit or guinea pig), in one
embodiment a mammal such as a non-primate and a primate (e.g., monkey and
human), and in another embodiment a human. In one embodiment, a patient is
a human. In specific embodiments, the patient is a human infant, child,
adolescent or adult. [0109] The term "HSD" as used herein, refers to
hydroxysteroid dehydrogenase enzymes in general, including, but not limited
to, 11-beta-hydroxysteroid dehydrogenases (l l b-HSDs), 17-beta-hydroxy
steroid dehydrogenases (17b-HSDs), 20-alpha-hydroxysteroid dehydrogenases
(2Oa-HSDs), 3-alpha-hydroxy steroid dehydrogenases (3a-HSDs), and all
isoforms thereof. 



[0110] The term " 11b-HSDl" as used herein, refers to the 11-beta-hydroxy
steroid dehydrogenase type 1 enzyme, variant, or isoform thereof. 1l b-HSDl
variants includeproteins substantially homologous to native 1l b-HSDl,
i.e., proteins having one or more naturally or non-naturally occurring
amino acid deletions, insertions or substitutions (e.g., 1l b-HSDl
derivatives, homologs and fragments). The amino acid sequence of a 1l
b-HSDl variant is, for example, at least about 80% identical to a native 1l
b-HSDl, or at least about 90% identical, or at least about 95% identical.
[0111] The term "11 b-HSD2" as used herein, refers to the
11-beta-hydroxysteroid dehydrogenase type 2 enzyme, variant, or isoform
thereof. 1l b-HSD2 variants include proteins substantially homologous to
native 1l b-HSD2, i.e., proteins having one or more naturally or
non-naturally occurring amino acid deletions, insertions or substitutions
(e.g., 1l b-HSD2 derivatives, homologs and fragments). The amino acid
sequence of a 1l b-HSD2 variant is, for example, at least about 80%
identical to a native 11b-HSD2, or at least about 90% identical, or at
least about 95% identical (see Bart et al., J Med. Chem., 2002, 45:3813-
3815). [0112] The term "17b-HSD3" as used herein, refers to the
17-beta-hydroxysteroid dehydrogenase type 3 enzyme, variant, or isoform
thereof. 17b-HSD3 variants include proteins substantially homologous to
native 17b-HSD3, i.e., proteins having one or more naturally or
non-naturally occurring amino acid deletions, insertions or substitutions
(e.g., 17b-HSD3 derivatives, homologs and fragments). The amino acid
sequence of a 17b-HSD3 variant is, for example, at least about 80%
identical to a native 17b-HSD3, or at least about 90% identical, or at
least about 95% identical. [0113] As used herein, the term "HSD-responsive
condition or disorder" and related terms and phrases refer to a condition
or disorder that responds favorably to modulation of a hydroxysteroid
dehydrogenase enzyme (HSD). Favorable responses to HSD modulation include
alleviation or abrogation of the disease and/or its attendant symptoms,
inhibition of the disease, i.e., arrest or reduction of the development of
the disease, or its clinical symptoms, and regression of the disease or its
clinical symptoms. An HSD-responsive condition or disease may be completely
or partially responsive to HSD modulation. An HSD-responsive condition or
disorder may be associated with inappropriate, e.g., less than or greater
than normal, HSD activity and at least partially responsive to or affected
by HSD modulation (e.g., an HSD inhibitor results in some improvement in
patient well-being in at least some patients). Inappropriate HSD functional
activity might arise as the result ofHSD expression in cells which normally
do not express HSD, decreased HSD expression or increased HSD expression.
An HSD-responsive condition or disorder may include condition or disorder
mediated by any HSD or isoform thereof. [0114] As used herein, the term "
1l b-HSDl -responsive condition or disorder" and related terms and phrases
refer to a condition or disorder that responds favorably to modulation of
1l b-HSDl activity. Favorable responses to 1l b-HSDl modulation include
alleviation or abrogation of the disease and/or its attendant symptoms,
inhibition of the disease, i.e., arrest or reduction of the development of
the disease, or its clinical symptoms, and regression of the disease or its
clinical symptoms. An 1l b-HSDl -responsive condition or disease may be
completely or partially responsive to 1l b-HSDl modulation. An 1l b-HSDl -
responsive condition or disorder may be associated with inappropriate,
e.g., less than or greater than normal, 1l b-HSDl activity and at least
partially responsive to or affected by I l b-HSDl modulation (e.g., a 1l
b-HSDl inhibitor results in some improvement in patient well-being in at
least some patients). Inappropriate 1l b-HSDl functional activity might
arise as the result of 11b-HSDl expression in cells which normally do not
express 1l b-HSDl, decreased 1l b-HSDl expression or increased 1l b-HSDl
expression. A l l b-HSDlresponsive condition or disorder may include a 1l
b-HSDl -mediated condition or disorder. [0115] As used herein, the term "
1l b-HSD2-responsive condition or disorder" and 



related terms and phrases refer to a condition or disorder that responds
favorably to modulation of 11b-HSD2 activity. Favorable responses to
11b-HSD2 modulation include alleviation or abrogation of the disease and/or
its attendant symptoms, inhibition of the disease, i.e., arrest or
reduction of the development of the disease, or its clinical symptoms, and
regression of the disease or its clinical symptoms. An 1l b-HSD2-responsive
condition or disease may be completely or partially responsive to 1l b-HSD2
modulation. An 1l b-HSD2- responsive condition or disorder may be
associated with inappropriate, e.g., less than or greater than normal, 1l
b-HSD2 activity and at least partially responsive to or affected by I
1b-HSD2 modulation (e.g., a l l b-HSD2 inhibitor results in some
improvement in patient well-being in at least some patients). [0116] As
used herein, the term "17b-HSD3-responsive condition or disorder" and
related terms and phrases refer to a condition or disorder that responds
favorably to modulation of 17b-HSD3 activity. Favorable responses to
17b-HSD3 modulation includealleviation or abrogation of the disease and/or
its attendant symptoms, inhibition of the disease, i.e., arrest or
reduction of the development of the disease, or its clinical symptoms, and
regression of the disease or its clinical symptoms. An 17b-HSD3-responsive
condition or disease may be completely or partially responsive to 17b-HSD3
modulation. An 17b-HSD3- responsive condition or disorder may be associated
with inappropriate, e.g., less than or greater than normal, 17b-HSD3
activity and at least partially responsive to or affected by 17b-HSD3
modulation (e.g., a 17b-HSD3 inhibitor results in some improvement in
patient well-being in at least some patients). Inappropriate 17b-HSD3
functional activity might arise as the result of 17b-HSD3 expression in
cells which normally do not express 17b-HSD3, decreased 17b-HSD3 expression
or increased 17b-HSD3 expression. A 17b-HSD3- responsive condition or
disorder may include a 17b-HSD3-mediated condition or disorder. [0117] As
used herein, the term "HSD-mediated condition or disorder" and related
terms and phrases refer to a condition or disorder characterized by
inappropriate, e.g., less than or greater than normal, activity of a
hydroxysteroid dehydrogenase (HSD). An HSDmediated condition or disorder
may be completely or partially characterized by inappropriate HSD activity.
However, an HSD-mediated condition or disorder is one in which modulation
of an HSD results in some effect on the underlying condition or disease
(e.g., an HSD inhibitor results in some improvement in patient well-being
in at least some patients). [0118] As used herein, the term " 11b-HSDl
-mediated condition or disorder" and related terms and phrases refer to a
condition or disorder characterized by inappropriate, e.g., less than or
greater than normal, l l b-HSDl activity. A l l b-HSDl -mediated condition
or disorder may be completely or partially characterized by inappropriate
1l b-HSDl activity. However, a 1l b-HSDl -mediated condition or disorder is
one in which modulation of 1l b HSDl results in some effect on the
underlying condition or disease (e.g., a 1l b-HSDl inhibitor results in
some improvement in patient well-being in at least some patients). [0119]
As used herein, the term "11 b-HSD2-mediated condition or disorder" and
related terms and phrases refer to a condition or disorder characterized by
inappropriate, e.g., less than or greater than normal, 11b-HSD2 activity. A
l l b-HSD2-mediated condition or disorder may be completely or partially
characterized by inappropriate 1l b-HSD2 activity. However, a 1l
b-HSD2-mediated condition or disorder is one in which modulation of 1l
b-HSD2 results in some effect on the underlying condition or disease (e.g.,
a 1l b-HSD2 inhibitor results in some improvement in patient well-being in
at least some patients). [0120] As used herein, the term "17b-HSD3-mediated
condition or disorder" and related terms and phrases refer to a condition
or disorder characterized by inappropriate, e.g., less than or greater than
normal, 17b-HSD3 activity. A 17b-HSD3-mediated condition or disorder may b
e completely or partially characterized by inappropriate 17b-HSD3 activity.
However, a 17b-HSD3-mediated condition or disorder is one in which
modulation of 17b- HSD3 results in some effect on the underlying condition
or disease (e.g., a 17b-HSD3 



inhibitor results in some improvement in patient well-being in at least
some patients). [0121] The following abbreviations are used herein and have
the indicated definitions: DMEM is Dulbecco's Modified Eagle Medium; Et3N
is triethylamine; EtOAc is ethyl acetate; MeOH is methanol; MS is mass
spectrometry; NMR is nuclear magnetic resonance; PBS is phosphate buffered
saline; SPA is scintillation proximity assay; THF is tetrahydrofuran; and
TMS is trimethylsilyl. Compounds of the Invention [0122] The present
invention provides compounds of Formula (I) and (II) as well as their
pharmaceutically acceptable salts, solvates, stereoisomers, or prodrugs
thereof, or mixtures thereof collectively referred to as the "The Benzamide
Derivatives": wherein R1, R2 R3, R4, R5, R6, R7, R8, R9, R10, R11, and R12
are defined above. [0123] In one embodiment, R5 is (C1-C8)alkyl, in
particular, (Q-C^alkyl. In some embodiments, R is selected from methyl,
ethyl and isopropyl. [0124] In another embodiment, R5 is (C3-C8)cycloalkyl5
in particular, R5 is cyclopropyl or cyclohexyl.[0125] In another
embodiment, R is an aryl, in particular, phenyl. In some embodiments,
wherein R6 is aryl optionally substituted with one to four substiuents. In
some embodiments, R is selected from dichloro-substituted phenyl,
2-chloro-5-cyano-phenyl, 2- chloro-phenyl and
2-chloro-5-trifluoromethyl-phenyl. [0126] In another embodiment, R6 is
OTyI(C1-C6) alkyl, in particular, R6 is benzyl. [0127] In another
embodiment, R6 is cycloalkyl, in particular, R6 is cyclopropyl or
cyclohexyl. [0128] In another embodiment, R5or R6 is selected from -CH
2-CF3, -CH2-CHF2 and -CH 2-CH2F. [0129] In one embodiment, R5 and R6 are
each members independently selected from the group consisting of
(Q-C^alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl, (C1-C8)haloalkyl,
(C2-C8)hydroxyalkyl, (C3-C8)cycloalkyl, (C3-C8)heterocycloalkyl,
(C3-C8)cycloalkyl(C r C6)alkyl, (C3-C8)cycloalkyl(Ci-C 6)alkoxy,
(Q-C^heterocycloalkylCCrC^alkyl, aryl, heteroaryl(C 1-C6)alkyl, aryl(C
!-C6)alkyl; or R5 and R6, together with the nitrogen to which they are
attached may combine to form a five to eight-membered ring
heterocycloalkyl. [0130] In one embodiment, R7 is -OH, R8 is (Cr C3)alkyl,
and R9 is (C1- C3)haloalkyl, and R11 is selected from the group consisting
of (C3-C6)cycloalkyl, in particular cyclopropyl, (d-C 3)haloalkyl, and
(Ci-C 3)alkyl. [0131] In another embodiment, R12 is 8TyI(C1-C6) alkyl, in
particular R1 is benzyl. In still another embodiment, R12 is (C -C8) alkyl,
in particular, cyclohexyl monosubstituted in the 4-position. In some
embodiments, the 4-position substituent on the cyclohexyl is aryl or
heteroaryl. [0132] In yet another embodiment, R11 and R12 together with the
nitrogen to which they are attached form a five to eight-membered ring
heterocycloalkyl. [0133] In another embodiment, the R7-R9 moiety is: [0134]
In another embodiment, the R7-tR>9 moiety is[0135] The benzamide
derivatives can have asymmetric centers and therefore exist in different
enantiomeric and diastereomeric forms. This invention relates to the use of
all optical isomers and stereoisomers of the benzamide derivatives, and
mixtures thereof, and to all pharmaceutical compositions and methods of
treatment that may employ or contain them. [0136] It should be noted that
racemates, racemic mixtures, and stereoisomers, particularly diastereomeric
mixtures or diastereomerically pure compounds and enantiomers or
enantiomerically pure compounds of the above are all encompassed. [0137]
Specific examples of compounds of Formula (I) are provided below:30PIXEL
INDIVIDUAL ANTI-ECLIPSE CIRCUIT AND ITS OPERATION MANNER FIELD OF INVENTION
[0001] The present invention relates generally to semiconductor imagers. 



More specifically the present invention relates to an anti-eclipse circuit
for imagers. BACKGROUNDOF THE INVENTION [0002] A CMOS imager circuit
includes a focal plane array of pixel cells, each one of the cells
including a photosensor, for example, a photogate, photoconductor or a
photodiode for accumulating photo-generated charge in a specified portion
of a substrate. Each pixel cell has a charge storage region, formed on or
in the substrate, which is connected to the gate of an output transistor
that is part of a readout circuit. The charge storage region may be
constructed as a floating diffusion region. In some imager circuits, each
pixel may include at least one electronic device such as a transistor for
transferring charge from the photosensor to the storage region and one
device, also typically a transistor, for resetting the storage region to a
predetermined charge level prior to charge transference. [0003] In a CMOS
imager, the active elements of a pixel cell perform the functions of: (1)
photon to charge conversion; (2) accumulation of image charge; (3)
resetting the storage region to a known state; (4) transfer of charge to
the storage region; (5) selection of a pixel for readout; and (6) output
and amplification of a signal representing the charge at the storage
region. Photo-charge may be amplified when it moves from the initial charge
accumulation region to the storage region. The charge at the storage region
is typically converted to a pixel output voltage by a source follower
output transistor.[0004] CMOS imagers of the type discussed above are
generally known as discussed, for example, in U.S. Patent no. 6,140,630,
U.S. Patent no. 6,376,868, U.S. Patent no. 6,310,366, U.S. Patent no.
6,326,652, U.S. Patent no. 6,204,524 and U.S. Patent no. 6,333,205,
assigned to Micron Technology, Inc., which are hereby incorporated by
reference in their entirety. [0005] FIG. 1 is an illustration of a
conventional four transistor (4T) pixel 100 and an associated load circuit
120 (shown as a current source). The pixel 100 includes a light sensitive
element 101, shown as a photodiode, a floating diffusion region C, and four
transistors: a transfer transistor 111, a reset transistor 112, a first
source follower transistor 113, and a row select transistor 114. The pixel
100 accepts a TX control signal for controlling the conductivity of the
transfer transistor 111, a RS control signal for controlling the
conductivity of the reset transistor 112, and a SEL control signal for
controlling the conductivity of the row select transistor 114. The charge
at the floating diffusion region C controls the conductivity of the first
source follower transistor 113. The output of the source follow transistor
113 is presented to the load circuit 120 through the row select transistor
114, which outputs a pixel signal at node B, when the row select transistor
114 is conducting (i.e., when SEL is asserted). [0006] The states of the
transfer and reset transistors 111, 112 determine whether the floating
diffusion region C is coupled to the light sensitive element 101 for
receiving photo generated charge generated by the light sensitive element
101 during a charge integration period, or a source of pixel power Vaapix
from node A during a reset period. [0007] The pixel 100 is operated as
follows. The SEL control signal is asserted to cause the row select
transistor 114 to conduct. At the same time, the RS control signal is
asserted while the TX control signal is not asserted. This couples
thefloating diffusion region C to the pixel power Vaapix at node A, and
resets the voltage at node C to the an initial voltage. The pixel 100
outputs a reset signal VRST to the load circuit 120. Node B is coupled
between the row select transistor 114 and the load circuit 120 and serves
as an input to a sample and hold circuit (not shown )that samples and holds
the pixel reset voltage VRST. [0008] After the reset signal VRST has been
output, the RS control signal is 



deasserted. The light sensitive element 101 has been exposed to incident
light and accumulates charge on the level of the incident light during a
charge integration period. After the charge integration period and the
output of the signal VRST, the TX control signal is asserted. This couples
the floating diffusion region C to the light sensitive element 101. Charge
flows through the transfer transistor 111 and diminishes the voltage at the
floating diffusion region C. The pixel 100 outputs a photo signal VSIG to
the load circuit 120 which appears at node B and is sampled by the sample
and hold circuit (not shown). The reset and photo signals VRST, VSIG are
different components of the overall pixel output (i.e., Voutput VRST -
VSIG). [0009] A pixel 100 is susceptible to a type of distortion known as
eclipsing. Eclipsing refers to the distortion arising when a pixel outputs
a pixel signal corresponding to a dark pixel even though bright light is
incident upon the pixel. Eclipsing can occur when a pixel is exposed to
bright light, as the light sensitive element 101 can produce a large
quantity of photogenerated charge. While the pixel 100 is outputting the
reset signal VRST, a portion of the photogenerated charge produced by the
light sensitive element 101 during an ongoing integration period may spill
over the transfer transistor 111 into the floating diffusion node C. This
diminishes the reset voltage at the floating diffusion node and can causes
the pixel 100 to output an incorrect (i.e., diminished voltage) reset
signal VRST. This, in turn, can cause the reset and photo signals VRST,
VSIG to be nearly the same voltage. For example, the photoand reset signals
VRST, VSIG may each be approximately 0 volts. The pixel output (VRST -
VSIG) can therefore become approximately 0 volts, which corresponds to an
output voltage normally associated with a dark pixel. [0010] An
anti-eclipse circuit can be used to minimize the effect of eclipsing. For
example, since during an eclipse a pixel's reset voltage tends to drop
towards zero volts, an anti-eclipse circuit can monitor the voltage level
of the reset signal. If the voltage level drops below a threshold voltage,
the anti-eclipse circuit can assume that the eclipsing may occur (or is
occurring) and then correct the voltage level of the reset signal by
pulling the reset level up to a correction voltage, thereby minimizing the
eclipse effect. [0011] FIG. 2 is an illustration of the pixel 100, its load
circuit 120, and a conventional anti-eclipse circuit 230 for overcoming the
above-described eclipse problem. The anti-eclipse circuit 230 comprises a
second source follower transistor 231 coupled in series with a switching
transistor 232. The output of the switching transistor i 232 is coupled in
parallel with the output of the pixel 100 to the input of the load circuit
120 (i.e., to node B). The second source follower transistor 231 has one
source/drain coupled to the pixel power Vaapix and another source/drain
terminal coupled to the switching transistor 232. The second source
follower transistor 231 is biased with a VREF control signal. The
conductivity of the switching transistor 232 is controlled by a SHR (sample
and hold reset) control signal which is used to sample and hold the VRST
signal. The VREF voltage level is set so that if the voltage on the
floating diffusion region C degrades while the reset signal VRST is being
output, the second source follower transistor 231 conducts and pulls the
voltage at node Bup to VREF minus the threshold voltage of the second
source follower transistor 231. One limitation of the anti-eclipse circuit
230 is to have a sufficient margin against possible variations of VRST.
VRST is affected by threshold voltage variations of both reset transistor
112 andsource follower transistor 113. In addition, temperature change,
voltage change of VAA and a high level of the RS control pulse affect VRST.
When anti-eclipsing is not needed, as in normal exposure conditions,
current that flows through the second source follower transistor 231 should
be zero in order to avoid any contribution from the antieclipse 



circuit 230. Therefore, VREF should be chosen as a sufficiently low voltage
supposing a minimum value VRST variation, which results in reduced VREF
voltage and causes difficulty in obtaining a sufficient output level for
anti-eclipsing. [0012] Accordingly, there is a need and desire for an
improved anti-eclipse circuit for imagers. BRIEF SUMMARYOF THE INVENTION
[0013] Exemplary embodiments of the invention provide an anti-eclipse
circuit, and method of forming the same, comprising a pixel coupled to a
pixel output line and a circuit for receiving and storing a pixel reset
voltage from the pixel on the pixel output line and for using the stored
pixel reset voltage as a parameter to control a reset voltage level on the
output line in a manner which maintains the pixel reset voltage on the
pixel output line above a predetermined minimum voltage. BRIEF DESCRIPTION
OF THE DRAWINGS [0014] The foregoing and other advantages and features of
the invention will become more apparent from the detailed description of
exemplary embodiments provided below with reference to the accompanying
drawings in which: [0015] FIG. 1 illustrates a conventional pixel and an
associated load circuit; [0016] FIG. 2 illustrates a conventional pixel, a
conventional load circuit, and conventional anti-eclipse circuit;[0017]
FIGs. 3A, 3B, and 3C illustrate a pixel, a load circuit, and an antieclipse
circuit constructed in accordance with three exemplary embodiments of the
invention; [0018] FIGs. 4A, 4B, and 4C are timing diagrams showing the
signal timing and waveform of the exemplary embodiments of the invention
associated with the FIGs. 3A, 3B, and 3C embodiments; [0019] FIG. 5 is a
block diagram of an imager, including an anti-eclipse circuit in accordance
with the invention; and [0020] FIG. 6 illustrates a processing system
incorporating the anti-eclipse circuit of the invention. DETAILED
DESCRIPTION OF THE INVENTION [0021] In the following detailed description,
reference is made to the accompanying drawings, which form a part hereof
and show by way of illustration specific embodiments in which the invention
may be practiced. These embodiments are described in sufficient detail to
enable those skilled in the art to practice the invention, and it is to be
understood that other embodiments may be utilized, and that structural,
logical, and electrical changes may be made without departing from the
spirit and scope of the present invention. The progression of processing
steps described is exemplary of embodiments of the invention; however, the
sequence of steps is not limited to that set forth herein and may be
changed as is known in the art, with the exception of steps necessarily
occurring in a certain order. [0022] The term "pixel," as used herein,
refers to a photo-element unit cell containing a photosensor and associated
transistors for converting photons to an electrical signal. For purposes of
illustration, a small number of representative pixelsare illustrated in the
figures and description herein; however, typically fabrication of a large
plurality of like pixels proceeds simultaneously. Accordingly, the
following detailed description is not to be taken in a limiting sense, and
the scope of the present invention is defined only by the appended claims.
[0023] In addition, although the invention is described below with
reference to a CMOS imager, the invention has applicability to any solid
state imaging device having a storage node which is reset and then has
charges transferred to it. The following detailed description is,
therefore, not to be taken in a limiting sense, and the 



scope of the present invention is defined only by the appended claims.
[0024] Now referring to the figures, where like numerals designate like
elements, FIG. 3A shows a first embodiment of the invention, which includes
pixel circuit 100, a clip circuit 300, and a global multiplex circuit 350.
Pixel circuit 100 is the same as that described in connection with FIG. 1.
Clip circuit 300 includes a clip transistor 310, a clamp switch 320, a
memory capacitor 330, and VSLICE_local node D. Global multiplex circuit 350
includes a first control switch 351, a second control switch 352, and a
third control switch 353. Clip circuit 300 is connected to pixel 100 at
node B. Clip transistor 310 is connected at its drain to Vaapix (node A),
and at its source is coupled to the first terminal of clamp switch 320 and
thus to a column line of an imager. The gate of clip transistor 310 is
coupled to VSLICE_local node D. The second terminal of clamp switch 320 is
also connected to node D. Memory capacitor 330 is coupled at one terminal
to node D. The other terminal of memory capacitor 330 is connected a common
VSLICE bus 340. Global multiplex circuit 350 drives the VSLICE bus 340
through the three control switches 351, 352, and 353. The three switches
enable voltage output of signals VCL, VSLICE_R and VSLICE_S, respectively,
where VSLICE_R>VCL>VSLICE_S. Load circuit 120 is represented as a load
transistor 325 and signal VLN connected at the gate of load transistor
325.[0025] FIG. 4A describes an exemplary operation of the embodiment
illustrated in FIG. 3A and also illustrates the reset voltage VRST level
during operation of the FIG. 3A circuit. At time tq, row select signal SEL
is applied to the pixel 100 so that the pixel 100 is selected. Reset signal
RS is pulsed and applied to reset transistor 112 at time tl. The voltage
Vpix at node C goes u p to VDD (high level of the RS pulse)- VT-MRS, where
saturation mode operation of reset transistor 112 is assumed and VTMRS is a
threshold voltage of reset transistor 112. The Vpix is set as the Vpix
initial voltage Vpix(rst). Pixel 100 outputs a reset signal VRST according
to the following equation, where MRD is a threshold voltage of source
follower transistor 113. [0026] VRST p ( t) - VT_MRD [0027] Clamp switch
320 and switch 351 also close at time tl when CL is pulsed. VRST is input
at Vslice_local node D in the clip circuit 300. At time t2, CL is
deasserted and clamp switch 320 turns off, and switch 352 closes when SLICE
R is asserted high, so that the Vslice_local voltage at node D changes to,
[0028] VSLICE _ local(rst) =VRST + (VSLICE _ R -VCL) [0029] where memory
capacitor 330 is much larger than parasitic capacitance at node D of
Vslicejocal so that DVSLICE- DVSLICEJocal. VSLICE_local(rst) is equivalent
to VSLICEJR. in the clip circuit and determines minimum level of Vpixout
for reset duration and prevents the eclipse artifact. [0030] The clip
voltage for node B of Vpixout is then, [0031] Vcli P rst > = VRST +(VSLICE
R - VCL)- VT MSL [0032] where VT-MSL is the threshold voltage of clip
transistor 310.[0033] Following VRST sampling to an external memory (not
shown) when SHR is deasserted at time t3, SLICE R is deasserted so that
switch 352 opens and SLICE_S is asserted so that switch 353 closes at time
t4. Then VSLICEJocal and clip voltages change to, [0034] VSLICE - locaUsig)
= VRST + (VSLICE _ S - VCL) [0035] Vcli P s i ) = VRST +(VSLICE _S- VCL) -
VT MSL [0036] At time t5 TX is asserted and transfer transistor 111 turns
on and photo generated charge accumulated at photodiode 101 is transferred
from photodiode 101 to the floating diffusion node C, dropping Vpix then
Vpixout as well. The Vpixout after the charge transfer is VSIG and sampled
at another external memory (not shown) when sample and hold signal SHS is
asserted during time t5 and time t6. The voltage 



collected by photosensor 101 can be obtained by subtracting VSIG from VRST.
On the other hand, the clip voltage Vclip(sig) limits the minimum Vpixout
in order to avoid bias current cut-off when the pixel is in saturation.
Clip voltages are based on reset voltage VRST that includes all VT
variations of threshold voltages of reset transistor 112 and source
follower transistor 113, VT-MRS and VT-MRD of a pixel. Therefore,
variations of these threshold voltages no longer affect the necessary
margin for setting clip voltages and results in wider dynamic range. In
addition, change over time of VRST due to temperature drift and/or power
supply change can also be ignored, so it accomplishes adjustment without
such changes. [0037] FIG. 3B illustrates a second embodiment of the
invention. In comparison with FIG. 3A, a Vaapix enable transistor 360 is
additionally implemented in clip circuit 300'. Vaapix enable switch 360 may
be very small, as it is used to charge memory capacitor 330. Also, the
location of clamp switch 320 is changed to the drain side of the clip
transistor 310.[0038] FIG. 4B describes the an exemplary operation of the
embodiment illustrated in FIG. 3B and shows the resulting VRST signal
during circuit operation. At time tO, row select signal SEL is applied to
the pixel 100 so that the pixel 100 is selected. Reset signal RS is pulsed
and charging signal SLICE_EN_BAR is deasserted at time tl. Since the signal
CL is pulsed, node D is connected with the Vaapix through Vaapix enable
transistor 360 at this time. At time tla, charging signal SLICE_EN_BAR is
asserted and the Vslice_local node D and drain node of clip transistor 310
are both disconnected from Vaapix, so that the Vslice_local voltage
decreases with the charge that flows through clip transistor 310. When
Vpixout node Bvoltage decreases following decrease of the Vslice_local
voltage and reaches VRST, the clip circuit 300 becomes inactive. When
Vpixout will be clipped at VRST, the channel current of clip transistor 310
is effectively cut-off and the voltage at Vslice_local is set at
VRST+VTMSL. After the Vslice_local is sufficiently stable, clamp switch 320
opens at time t2 and the VRST+VT-MSLis stored at the Vslicejocal node D.
[0039] Following VRST sampling period, charging signal SLICE_EN_BAR turns
off at time t2a to enable the clip circuit after VSLICE bus 340 voltage is
changed from signal VCL to signal VSLICE_R at time t2. The clip level for
the Vpixout node for the VRST sampling period is then, [0040] Vclip{rsi) =
Vslice _local(rst) -V7 MSL = VRST +Vt MSL - (VCL - VSLICE _ R) - V MSL
=VRST - (VCL - VSLICE _ R) [0041] and the VT_MSL no longer contributes the
clip level. Also for the VSIG sampling period, clip level Vclip(sig) can be
expressed as the following equation and there is no contribution from
VT_MSL as well during the VRST sampling period.[0042] Vclip(sig) = Vslice
_local(sig) - Vt MSL = VRST +VT_MSL - (VCL - VSLICE _S) - VT_MSL =VRST -
(VCL - VSLICE _ S) [0043] Accordingly, using a pulsed power supply method
as explained above, the variation of the VT_MSL can be cancelled, which
improves the performance of the clip circuit. [0044] FIG. 3C shows a third
embodiment of the invention. In comparison with the configuration of the
embodiment shown in FIG. 3B, a DC current switch 370 is introduced between
clip transistor 310 and Vpixout node Bin clip circuit 300". Second switch
370 is kept open when the drain voltage of clip transistor 310 is driven to
Vaapix, so that no DC current flows during the charge up period of memory
capacitor 330. [0045] FIG. 4C describes the an exemplary operation of the
embodiment 



illustrated in FIG. 3C. The operation is the same as that described in FIG.
4B, with an additional signal SLICE_EN2 that controls DC current switch
370. SLICE_EN2 is asserted at time tla at the same time SLICE_EN_BAR is
asserted, and SLICE_EN2 is deasserted at time t7 when SLICE_EN_BAR in
reasserted. This causes the voltage at node Bto stay at VRST from time tl
to time tla to avoid affecting the sampled reset voltage. [0046] Each
imager may also be arranged in an array, or as part of a processing system.
Clip circuit 300 and global multiplexer circuit 350 would be connected to
each imager in the array at node B, which functions as a column line.
[0047] In FIG. 5, the CMOS imager 500 is operated by a control circuit 530,
which controls address decoders 515, 525 for selecting the appropriate row
and column lines for pixel readout. Control circuit 530 also controls the
row and column drivercircuitry 510, 520 so that they apply driving voltages
to the drive transistors of the selected row and column lines. The clip
circuit 300 is implemented in each column. The pixel output signals
typically include a pixel reset signal VRST read out of the storage region
after it is reset by the reset transistor and a pixel image signal VSIG,
which is read out of the storage region after photo-generated charges are
transferred to the region. The VRST and VSIG signals are sampled by a
sample and hold circuit 535 and are subtracted by a differential amplifier
540, to produce a differential signal VRST - VSIG for each pixel. VRST -
VSIG represents the amount of light impinging on the pixels. This
difference signal is digitized by an analog-to-digital converter 545. The
digitized pixel signals are fed to an image processor 550 to form a digital
image output. The digitizing and image processing can be located on or off
the imager chip. In some arrangements the differential signal VRST - VSIG
can be amplified as a differential signal and directly digitized by a
differential analog to digital converter. [0048] FIG. 6 illustrates a
processor-based system 600, for example a camera system, which generally
comprises a central processing unit (CPU) 605, such as a microprocessor,
that communicates with an input/output (I/O) device 610 over a bus 615. The
system 600 also includes an imaging device 500 constructed in accordance
with any of the embodiments of the invention. Imager 500 also communicates
with the CPU 605 over bus 615. The processor-based system 600 also includes
random access memory (RAM) 620, and can include removable memory 625, such
as flash memory, which also communicate with CPU 605 over the bus 615.
Imager 500 may be combined with a processor, such as a CPU, digital signal
processor, or microprocessor, with or without memory storage on a single
integrated circuit or on a different chip than the processor. [0049]
Various embodiments of the invention have been illustrated using a
photodiode as the charge conversion device, and in the environment of a
four transistorpixel. It should be appreciated that, other types of
photosensors and pixel architectures may be used to generate image charge.
The invention may also be used in a readout circuit for a CCD (charge
coupled device) array. Accordingly, it is not intended that the present
invention be strictly limited to the above-described and illustrated
embodiments. Any modifications of the present invention as described in the
embodiments herein that falls within the spirit and scope of the following
claims should be considered part of the present invention.CLAIMS What is
claimed as new and desired to be protected by Letters Patent of the United
States is: 1. An imager comprising: a pixel coupled to a pixel output line;
and a circuit for receiving and storing a pixel reset voltage from said
pixel on said pixel output line and for using said stored pixel reset
voltage as a parameter 



to control a reset voltage level on said output line in a manner which
maintains said pixel reset voltage on said pixel output line above a
predetermined minimum voltage. 2. The imager of claim 1, wherein said
circuit further comprises a voltage supply portion for adding a voltage to
said stored reset voltage to produce a control signal. 3. The imager of
claim 1, wherein said circuit further comprises a voltage controlling
portion for controlling a voltage added to said output line. 4 . The imager
of claim 1, wherein said output line is a column line of a pixel array. 5.
The imager of claim 1, wherein said circuit further comprises a capacitor
for storing said pixel reset voltage. 6. The imager of claim 1, wherein
said circuit further comprises a voltage maintenance portion which adds a
voltage to said stored reset voltage sufficient to maintain a predetermined
difference between an established minimum reset voltage level and said
controlled reset voltage on said output line.7. The imager of claim 1,
wherein said circuit comprises: a storage capacitor; a switch for
selectively coupling said output line to said storage capacitor; a
transistor for biasing said output line to control the reset voltage level
on said line, a gate of said transistor being coupled to said storage
capacitor; and a switchable voltage source for switchably applying an
additional voltage to said capacitor. 8. The imager of claim 7, wherein
said switchable voltage source comprises: a plurality of voltage source
lines; and a switch for selectively coupling a selected voltage source line
to said capacitor. 9. The imager of claim 8 wherein said output line
further receives a pixel output signal from said pixel and wherein said
switch selectively couples a first voltage line having a first voltage
higher than said predetermined minimum voltage to said capacitor before
said output line receives said pixel output signal. 10. The imager of claim
7, wherein said transistor is coupled to a voltage supply line and
selectively controls application of a voltage from said supply line to said
output line in response to voltage on said capacitor. 11. The imager of
claim 1, wherein said circuit comprises: a storage capacitor; a first
transistor for selectively charging said storage capacitor;a switch for
selectively coupling said first transistor to said storage capacitor; a
second transistor for biasing said output line to control the reset voltage
level on said line, a gate of said transistor being coupled to said storage
capacitor; and a switchable voltage source for switchably applying an
additional voltage to said capacitor. 12. The imager of claim 1, wherein
said circuit comprises: a storage capacitor; a first transistor for
selectively charging said storage capacitor; a first switch for selectively
coupling said first transistor to said storage capacitor; a second
transistor for biasing said output line to control the reset voltage level
on said line, a gate of said transistor being coupled to said storage
capacitor; 



a second switch for avoiding a surge in current flow while said storage
capacitor is charging; and a switchable voltage source for switchably
applying an additional voltage to said capacitor. 13. A method of operating
an imager comprising the steps of: receiving and storing a pixel reset
voltage from a pixel on an output line and for using said stored pixel
reset voltage as a parameter to control a resetvoltage level on said output
line in a manner which maintains said pixel reset voltage on said pixel
output line above a predetermined minimum voltage. 14. The method of claim
13, further comprising the step of adding a voltage to said stored reset
voltage to produce a control signal. 15. The method of claim 13, further
comprising the step of controlling a voltage added to said output line. 16.
The method of claim 13, wherein said output line is a column line of a
pixel array. 17. The method of claim 13, further comprising the step of
storing said pixel reset voltage on a capacitor. 18. The method of claim
13, further comprising the step of adding a voltage to said stored reset
voltage sufficient to maintain a predetermined difference between an
established minimum reset voltage level and said controlled reset voltage
on said output line. 19. The method of claim 13, further comprising the
steps of: selectively coupling said output line to a storage capacitor;
biasing said output line to control the reset voltage level on said line
with a transistor, a gate of said transistor being coupled to said storage
capacitor; and switchably applying an additional voltage to said capacitor
with a switchable voltage source. 20. The method of claim 19, further
comprising the step of receiving a pixel output signal from said pixel and
selectively coupling a first voltage line having a firstvoltage higher than
said predetermined minimum voltage to said capacitor before said output
line receives said pixel output signal. 21. The method of claim 13, further
comprising the steps of: selectively charging said storage capacitor with a
first transistor; selectively coupling said first transistor to said
storage capacitor with a switch; biasing said output line to control the
reset voltage level with a second transistor, a gate of said transistor
being coupled to said storage capacitor; and switchably applying an
additional voltage to said capacitor with a switchable voltage source. 22.
The method of claim 13, further comprising the steps of: selectively
charging said storage capacitor with a first transistor; selectively
coupling said first transistor to said storage capacitor with a switch;
biasing said output line to control the reset voltage level with a second
transistor, a gate of said transistor being coupled to said storage
capacitor; and avoiding a surge in current flow a second switch while said
storage capacitor is charging; and switchably applying an additional
voltage to said capacitor with a switchable voltage source. 23. An imager
array comprising:a plurality of imager circuits, at least one imager
circuit of said plurality comprising: 



a pixel coupled to a pixel output line; and a circuit for receiving and
storing a pixel reset voltage from said pixel on said pixel output line and
for using said stored pixel reset voltage as a parameter to control a reset
voltage level on said output line in a manner which maintains said pixel
reset voltage on said pixel output line above a predetermined minimum
voltage. 24. The imager array of claim 23, wherein said circuit further
comprises a voltage supply portion for adding a voltage to said stored
reset voltage to produce a control signal. 25. The imager array of claim
23, wherein said circuit further comprises a voltage controlling portion
for controlling a voltage added to said output line. 26. The imager array
of claim 23, wherein said output line is a column line of a pixel array.
27. The imager array of claim 23, wherein said circuit further comprises a
capacitor for storing said pixel reset voltage. 28. The imager array of
claim 23, wherein said circuit further comprises a voltage maintenance
portion which adds a voltage to said stored reset voltage sufficient to
maintain a predetermined difference between an established minimum reset
voltage level and said controlled reset voltage on said output line. 29.
The imager array of claim 23, wherein said circuit comprises: a storage
capacitor;a switch for selectively coupling said output line to said
storage capacitor; a transistor for biasing said output line to control the
reset voltage level on said line, a gate of said transistor being coupled
to said storage capacitor; and a switchable voltage source for switchably
applying an additional voltage to said capacitor. 30. The imager array of
claim 29, wherein said switchable voltage source comprises: a plurality of
voltage source lines; and a switch for selectively coupling a selected
voltage source line to said capacitor. 31. The imager array of claim 30,
wherein said output line further receives a pixel output signal from said
pixel and wherein said switch selectively couples a first voltage line
having a first voltage higher than said predetermined minimum voltage to
said capacitor before said output line receives said pixel output signal.
32. The imager array of claim 29, wherein said transistor is coupled to a
voltage supply line and selectively controls application of a voltage from
said supply line to said output line in response to voltage on said
capacitor. 33. The imager array of claim 23, wherein said circuit
comprises: a storage capacitor; a first transistor for selectively charging
said storage capacitor; a switch for selectively coupling said first
transistor to said storage capacitor;a second transistor for biasing said
output line to control the reset voltage level on said line, a gate of said
transistor being coupled to said storage capacitor; and a switchable
voltage source for switchably applying an additional voltage to said
capacitor. 34. The imager array of claim 23, wherein said circuit
comprises: a storage capacitor; a first transistor for selectively charging
said storage capacitor; 



a first switch for selectively coupling said first transistor to said
storage capacitor; a second transistor for biasing said output line to
control the reset voltage level on said line, a gate of said transistor
being coupled to said storage capacitor; a second switch for avoiding a
surge in current flow while said storage capacitor is charging; and a
switchable voltage source for switchably applying an additional voltage to
said capacitor. 35. A processing system comprising: a processor; and an
imager array electronically coupled to said processor, said imager array
comprising a plurality 'of imager circuits, at least one imager circuit of
said plurality comprising:a pixel coupled to a pixel output line; and a
circuit for receiving and storing a pixel reset voltage from said pixel on
said pixel output line and for using said stored pixel reset voltage as a
parameter to control a reset voltage level on said output line in a manner
which maintains said pixel reset voltage on said pixel output line above a
predetermined minimum voltage. 36. The processing system of claim 35,
wherein said circuit further comprises a voltage supply portion for adding
a voltage to said stored reset voltage to produce a control signal. 37. The
processing system of claim 35, wherein said circuit further comprises a
voltage controlling portion for controlling a voltage added to said output
line. 38. The processing system of claim 35, wherein said output line is a
column line of a pixel array. 39. The processing system of claim 35,
wherein said circuit further comprises a capacitor for storing said pixel
reset voltage. 40. The processing system of claim 35, wherein said circuit
further comprises a voltage maintenance portion which adds a voltage to
said stored reset voltage sufficient to maintain a predetermined difference
between an established minimum reset voltage level and said controlled
reset voltage on said output line. 41. The processing system of claim 35,
wherein said circuit comprises: a storage capacitor; a switch for
selectively coupling said output line to said storage capacitor;a
transistor for biasing said output line to control the reset voltage level
on said line, a gate of said transistor being coupled to said storage
capacitor; and a switchable voltage source for switchably applying an
additional voltage to said capacitor. 42. The processing system of claim
41, wherein said switchable voltage source comprises: a plurality of
voltage source lines; and a switch for selectively coupling a selected
voltage source line to said capacitor. 43. The processing system of claim
42, wherein said output line further receives a pixel output signal from
said pixel and wherein said switch selectively couples a first voltage line
having a first voltage higher than said predetermined minimum voltage to
said capacitor before said output line receives said pixel output signal.
44. The processing system of claim 41, wherein said transistor is coupled
to a voltage supply line and selectively controls application of a voltage
from said supply line to said output line in response to voltage on said
capacitor. 



45. The processing system of claim 35, wherein said circuit comprises: a
storage capacitor; a first transistor for selectively charging said storage
capacitor; a switch for selectively coupling said first transistor to said
storage capacitor;a second transistor for biasing said output line to
control the reset voltage level on said line, a gate of said transistor
being coupled to said storage capacitor; and a switchable voltage source
for switchably applying an additional voltage to said capacitor. 46. The
processing system of claim 35, wherein said circuit comprises: a storage
capacitor; a first transistor for selectively charging said storage
capacitor; a first switch for selectively coupling said first transistor to
said storage capacitor; a second transistor for biasing said output line to
control the reset voltage level on said line, a gate of said transistor
being coupled to said storage capacitor; a second switch for avoiding a
surge in current flow while said storage capacitor is charging; and a
switchable voltage source for switchably applying an additional voltage to
said capacitor. 47. A method of forming an imager pixel comprising the
steps of: forming a pixel coupled to a pixel output line; and forming a
circuit for receiving and storing a pixel reset voltage from said pixel on
said pixel output line and for using said stored pixel reset voltage as a
parameter to control a reset voltage level on said output line in a manner
whichmaintains said pixel reset voltage on said pixel output line above a
predetermined minimum voltage. 48. The method of claim 47, wherein said
step of forming a circuit further comprises forming a voltage supply
portion for adding a voltage to said stored reset voltage to produce a
control signal. 49. The method of claim 47, wherein said step of forming a
circuit further comprises forming a voltage controlling portion for
controlling a voltage added to said output line. 50. The method of claim
47, wherein said step of forming the circuit further comprises forming said
output line as a column line of a pixel array. 51. The method of claim 47,
wherein said step of forming the circuit further comprises forming a
capacitor for storing said pixel reset voltage. 52. The method of claim 47,
wherein said step of forming the circuit further comprises forming a
voltage maintenance portion which adds a voltage to said stored reset
voltage sufficient to maintain a predetermined difference between an
established minimum reset voltage level and said controlled reset voltage
on said output line. 53. The method of claim 47, wherein said step of
forming the circuit further comprises: forming a storage capacitor; forming
a switch for selectively coupling said output line to said storage
capacitor;forming a transistor for biasing said output line to control a
reset voltage level on said line, a gate of said transistor being coupled
to said storage capacitor; and forming a switchable voltage source for
switchably applying an additional voltage to said capacitor. 



54. The method of claim 53, wherein said step of forming the switchable
voltage source comprises: forming a plurality of voltage source lines; and
forming a switch for selectively coupling a selected voltage source line to
said capacitor. 55. The method of claim 54, wherein said output line is
formed to receive a pixel output signal from said pixel and wherein said
switch is formed to selectively couple a first voltage line having a first
voltage higher than said predetermined minimum voltage to said capacitor
before said output line receives said pixel output signal. 56. The method
of claim 53, wherein said step of forming the transistor further comprises
forming said transistor to be coupled to a voltage supply line and to
selectively control application of a voltage from said supply line to said
output line in response to voltage on said capacitor. 57. The method of
claim 47, wherein said step of forming the circuit further comprises:
forming a storage capacitor; forming a first transistor for selectively
charging said storage capacitor;forming a switch for selectively coupling
said first transistor to said storage capacitor; forming a second
transistor for biasing said output line to control a reset voltage level on
said line, a gate of said transistor being coupled to said storage
capacitor; and forming a switchable voltage source for switchably applying
an additional voltage to said capacitor. 58. The method of claim 47,
wherein said step of forming the circuit further comprises: forming a
storage capacitor; forming a first transistor for selectively charging said
storage capacitor; forming a first switch for selectively coupling said
first transistor to said storage capacitor; forming a second transistor for
biasing said output line to control a reset voltage level on said line, a
gate of said transistor being coupled to said storage capacitor; forming a
second switch for avoiding a surge in current flow while said storage
capacitor is charging; and forming a switchable voltage source for
switchably applying an additional voltage to said capacitor. 59. An imager
comprising: a pixel for supplying a pixel reset voltage; anda circuit for
monitoring said pixel reset voltage and for producing in response to said
monitored pixel reset voltage a voltage on the line which has a waveform
which starts at a nominal voltage, then increases to maintain a
differential above a predetermined minimum voltage until an output of said
pixel is read out. 60. A method of operating an imager comprising:
supplying a pixel reset voltage; and monitoring said pixel reset voltage
and producing in response to said monitored pixel reset voltage a voltage
on the line which has a waveform which starts at a nominal voltage, then
increases to maintain a differential above a predetermined minimum voltage
until an output is read out. 


