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COMPOUNDS FOR TREATMENT OF EMOTIONAL/PSYCHOLOGICAL SYMPTOMS IN FRAGILE X SYNDROME

CLAIM OF PRIORITY

{8001} This application claims the henefit of priority to U.S. Provisional
Application Sertal No. 62/571,874, filed on October 13, 2017, which 1s

incorporated herein by reference in its entirety.

FIELD

[{0002] The present disclosure relates to use of inhibitors of 11f-hydroxysteroid
dehydrogenase type 1, or antagonists of corticotropin releasing hormone receptor

type 1 in the treatment of the symptoms of Fragile X Syndrome (FXS).

BACKGROUND

[0603] FXS is a prevalent inherited form of mental retardation ' that presents
with numerous co-morbid symptoms that compound overall timpairment. In
addition to low 1Q (~40 in males 1,3} and a high rate of autism 3 FXS8 patients
frequently exhibit severe anxiety in many forms {(particularly social), soctal
aversion, aggression, obsessive/compulsive disorders, and hyperactivity and
attention deficit *>%’. This highly debilitating combination of symptom requires
lifetime care and support for most afflicted males, and poses enormous
emotional, parenting, and financial challenges for families *”'°. Considering the
prevalence of FXS (~1:4-5000 males, 1:6-8000 females 2), and mechanistic
overlaps that it shares with autism (of which FXS is the leading known cause),
drug therapies targeting the most challenging symptoms of FXS at a mechanistic
fevel will have a major impact on the quality of life of children with these

disorders and their families.

{0004} Anxiety in many forms (including social), social withdrawal/avoidance,
and other emotional problems are extremely common features of FXS
symptomology %7, In a recent analysis, over 80% of males with FX8
exhibited one or more anxiety disorders 7; it is notable that this cohort included
many subjects that were already on medications that exhibit anxiolytic activity in
the normal population, but nevertheless manifested anxiety disorders at a high

rate. Indeed, FXS subjects present with an unusually pervasive combination of
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anxiety subtypes and do not respond well to traditional therapeutics such as
benzodiazapines and SSRIs *. Such pervasive and deeply rooted anxiety
disorders in FXS are thought to be a core driver of other emotional symptoms
{e.g. aggression, irritability), and even of autism spectrum phenotypes 5%7 A
prime example of this s social avoidance — often characterized and quantified by

SUALE _ which correlates with social anxiety in FXS8 ¢ and

gaze aversion
abnormal activity in brain regions that set expectant fear of social stimuli ¥, In
addition, anxiety in FX6 may be accompanied by elevated physiological
responses to stress. Several studies have documented excessive activation of the
hypothalamic-pituitary-adrenal axis (HPA) and increased levels of basal and

stressor-induced cortisol in FX§ 151617

[0005] Longitudinal studies of symptom severity in FXS reveal that, while many
symptoms improve with age (e.g. hyperactivity), anxiety, social avoidance and
other emotional problems are remarkably persistent #51%1 Parent surveys
highlight that these stable aspects of FXS§ symptomology are particalarly
disruptive and difficult to manage ?°, and they are a major contributor to the
greatly increased health care expenditures and overall economic hardship faced
by parents of FX§ children 331 The extremely persistent, disruptive, costly and
thus far intractable nature of anxiety and related emotional problems in FXS
constitutes an area of great unmet need in FXS research: that being the need to
identify the neurobiological basis of such symptoms and to find molecular
pathways that offer opportunities for mechanism-based pharmacological

ntervention.

{0606} FXS results from the absence of an mRNA-binding protein, FMRP, that
regulates the translation, transport and stability of many dendritic and axonal
mRNAg 2L232302425 - Bfforts to find a pharmacological therapy for FXS have
focused mainly on identifying specific mRNA targets of FMRP (but see *¢) and
on defining the neurobiological contexts in which FMRP-regulated translation is
critical #*7. These studies reveal that FMRP may directly bind ~800 mRNAs *,
acting largely as a translational suppressor 22522 and that its absence in FXS8

has comparably scaled effects on the synaptic protecme 7%

that are in part due
to increases in global translation rates ¥t FMRP’s neurobiological roles are

accordingly broad, having pleiotropic functions in regulating neurogenesis 25#,
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the formation 334359 olasticity 473 and morphology #42% of synapses,
intrinsic neural excitability/plasticity 444 and the synchronized activity of

neural networks 464748

{0007} A theory of FXS that emerged from much of this work and guided drug
development is the “mGluR theory”, which holds that exaggerated translation
downstream of group I metabotropic glutamate receptors (mGluRs) leads to
changes in synaptic form, function, and plasticity that are the proximal causes of
symptoms *7. Prompted initially by three findings % thig theory
accommodates many observations that collectively supported the use of mGluR
antagonists in FX§ 274652333 However, subsequent work revealed that FMRP

3739355657 suggesting that

gates translation downstream of many receptors
targeting a single receptor type may not be therapeutically optimal .
Accordingly, recent Phase HI clintcal trials of mGluRS antagonists did not meet
their endpoints. Nevertheless, a strong rationale remains for considering
mGluRS antagonists {or targeting the pathway by other means) as part of combo
therapies and it 1s likely that dosing, tolerance, and cutcome measure limitations

contributed to trial failure 55,

{0008] A key question to arise from this work 18 whether optimal therapies will
involve drugs acting on (7} receptors that induce FMRP-gated translation, (77}
signaling pathways that link these receptors to FMRP-gated and/or global
translation, or (7i7) one or more critical FMRP targets. Most emerging
therapeutic approaches focus on the latter two strategies. Studies on
translational control pathways in FXS have implicated the mechanistic target of
rapamycin (mTOR) %2781 ii5 ypstream kinase phosphatidylinositol 3-kinase
(PI3K) 243657 and the extracellular signal regulated kinase (ERK1/2) pathway
31,62.63.8485 35 being overactive. Inhibitors of mTOR, PI3K, or ERK 1/2 signaling
rescue excessive global translation and some phenotypes of the Frr{ KO mouse
31,57,62,6366.6768.69 and early trials of the ERK inhibitor lovastatin are promising
T Several specific, phenotypically relevant FMRP targets are also being
pursued 172731 The most advanced of these is MMPS, which is overactive in
the Fmr] KO and FXS, and can be inhibited with the drug minocycline ™7
Newer programs focus on specific K channels 7778 GABA receptors 7% and

ion transporters 3% that are dysregulated in the Fir / KO and can be targeted
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with specific drugs to normalize several network level and behavioral features of
FXS. Emerging trom this recent work is an appreciation that neural excitability
changes in FXS, as determined by altered levels or activity of K channels,
GABAergic tone, and tonic gradients, and endocannabinoid (eCB) signaling
may underlie several phenotypes and provide a valuable new tocus for

development of mechanism-based therapeutics 7283848586

18609] However, despite these and other promising lines of research
WILTIRTEESS there are no approved mechanism-based treatments for FXS and
none in the pipeline that are being explicitly developed to target what is perhaps
the most disruptive constellation of symptoms in FXS: extremely persistent

anxiety, social aversion, and other emotional problems.

SUMMARY

{8019} Disclosed herein, in various embodiments, are methods for the treatment
of the emotional or psychological symptoms of Fragile X Syndrome (FXS)in a
human patient in need thereof which method comprises administering to the
patient an effective amount of a compound that is an inhibitor of 11~
hydroxysteroid dehydrogenase type 1 (HSD11f1, also known as T1§3-
hydroxysteroid dehydrogenase type 1 (11p-HSD1}), or an effective amount of an

antagonist of corticotropin releasing hormone receptor type 1 (CRHRI1).

{8611} In some embodiments, the emotional and psychological symptom of FXS
comprises chronic anxiety, social aversion, self-injurious behavior, aggression or
perseverative behavior, hyperactivity or any combination thereof. In some
embodiments, the 11B-hydroxysteroid dehydrogenase type 1 (HSD1IB1)
inhibitor is AMG-221, PFO15275, BYT-2733, UE-2343, BI-135585 or UE-2316.
In some embodiments, the corticotropin releasing hormone receptor (CRHR1)
antagonist is SNOO3, LWH-234, CP-154,526, NBI-27914, NBI-35965 R-
121,919, pexacerfont, or GEK561679.

BRIEF BDESCRIPTION OF THE FIGURES

{6012} Figure § 15 a simplified view of aBNST anatomy and Type I, [ and {1
newron physiology. {A) Photomicrograph of a brain slice including the BNST

showing the general localization of different nuclei relative to neuroanatornical



WO 2019/075394 PCT/US2018/055703

fandmarks — the anterior commissure (AC), the internal capsule (IC) — and the
broader anterolateral (BNST-AL) and anteromedial (BNST-AM) divisions of
BNST: juxtacapslar GcBNST, yellow), oval of the BNST (ovBNST, blue}. Type
[T GABAergic projection neurons are concentrated in the jcBNST, whereas
focally projecting GABAergic and Type VH neurons are in the oval and broader
anterodorsal aspect of the BNST. (B} Voltage traces of typical BNST neuron
responses to hyperpolarizing and depolarizing current pulses. Type I neurons
are characterized by a strong inward rectification current (i) in the
hyperpolarized region, and respond to threshold depolarization pulses with a
delaved action potential near the end of depolarizing ramp. This delayed spike is
due to the activation of Ip current. Type VI neurons are characterized by voltage
sag in the hyperpolarizing region due to the activation of Th current. The voltage
sag is more pronounced in Type I than in Type I Type II are also characterized
by a strong depolarization bump at the end of hyperpolarizing pulses. This
depolarization is induced by the activation of type T Ca™ channels. (C) Typical
event traces of AMPA receptor-mediated spontaneous mini excitatory
postsynaptic currents {mEPSCs) recorded from jeBNST Type I neurons in WT
and Fmri KO slices. Neurons were clamped at a RMP of -70 mV. The

frequency values represent mean frequencies of the AMPA mEPSCs,

{8013} Figure 2 shows decreased excitability and presynaptic excitatory drive of
P17 Fimr ] KO jcBNST Type I neurons. (A} Table of Type I neuron intrinsic
properties (Rin, Input resistance; VO, slope VO curve; Rheo, rhecbase (nA});
RMP, resting membrane potential (mV), Vih, spike threshold (mV), SpW, spike
width (msec)). (B & €) Rheobase currents and 1/0O slopes in 7 WT and 9 KO
Type I neurons. (B & E) Mean (=SEM) sEPSC frequencies and amplitudes in
9 WT and 10 KO Type Il neurons. (* p <0.05, 2-tailed t test). Reduced sEPSC
frequency without changes in amplitude is indicative of reduced release

probability.

8614} Figure 3 shows upregulation of an HSD1 1P 1-t0-CRH signaling cascade
in the Fmrl KO mouse model of FXS. (A & B) Schematics showing relative
levels of HSD1b1, cortisol, and CRH in normal and Frarl KO synapses.
Upregulation of HSD11b1 in the Fmrl KO BNST leads to excessive local

conversion of inactive cortisone to active cortisol at synapses. This leads to

(v,
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increased levels of CRH, which by binding to CRHR1 friggers changes in
synaptic glutamate release and intrinsic neural excitability in jcBNST that are
anxiogenic. {{) Fluorescence deconvolution imaging of HSD11S1 and PSDOS
in Fmr! KO, and corresponding frequency distribution of HSD 1131
immunoreactive puncta intensities in WT and KO j¢BNST. (B) Representative
Western blots of HSD11B1 and phosphorylated glucocorticeid receptor (p-GR)
in WT and Frorl KO jeBNST, normalized to P-actin and total GR, respectively.
{E) Group Western biot data (meantSEM) for HSD1131, the ratio of p-GR total
GR, and CRH in jcBNST from 3 WT and 5 Fmrl KO mice (* p<0.05, ** p <
0.001).

{0015} Figure 4 shows normalization of glutamate release probability in Fmrl
KO jcBNST by the CRHR 1 antagonist NBI-35965. A follow up study of
glutamate release probability onto jcBNST Type li neurons replicated the
finding that release probability is reduced in the Fmrl KO jeBNST. In addition,
injection of the CRHR1 antagonist NBI-35%965 i.p. for 3 days prior to recording
rescued this synaptic phenotype, returning mEPSC rates to values seen in WT

mice. * p <0.05; n.s. not significant.

{0016} Figure 5 shows rescue of a trait anxiety phenotype in Faori KO mice by
pharmacological inhibition of HSDB111 and antagonism of CRHR1. Furrl KO
mice exhibit exaggerated hyponeophagia, a form of trait anxiety in which
rodents are hesitant to eat new food. This form of anxiety involves the BNST
and mPFC. The level of apprehension to eat new food is quantified in terms of
the latency (in seconds) to try a new food when it 1s presented. (A-C)
Performance of wild type (WT) and Fmr/ KO (KO) mice in the hyponeophbagia
paradigm under conirol (vehicle treated) conditions and during treatment with
three structurally distinct inhibitors of HSD11R1: (A) AMG-221 30mg/kg)
dosed p.o. for 10 days; (B) PF 915275 (10mg/ke) dosed p.o. for 3 days; (€}
BYT2733 (30mg'kg) dosed 1.p. for 3 days. Fmr/ KO mice exhibit much greater
apprehension to eat new food, manifest as a longer latency to sample the food.
Administration of CRHR1 antagonists greatly reduce this form of anxiety,
reducing the latency to eat new food to a level not different from vehicle-treated
controls. {B-E} Performance of wild type and Fmr ! KO mice in the

hyponeophagia paradigm under control conditions and during treatment with
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three structurally distinct antagonists of CRHR1: (B) NBI 35965 (10mg/kg)
dosed p.o. for 3 days; (E) Antalarmin (30mg/kg) dosed i.p. for 3 days; (F)
SSR125543A (30mg/kg) dosed i.p. for 3 days. As with the HSD11b1 inhibitors,
CRHR1 antagonists greatly reduced anxiety. (n.s.= not significant; ***
p<0.0001, **p<0.01, *p<0.05 by unpaired, 2-tailed t-tests; when analyzed by
ANOVA with multiple comparisons to vehicle-treated WT controls, only
vehicle-treated KO mice were significantly different from vehicle treated WT

mice by ANOVA with multiple comparisons.)

{0017} Figure 6 13 a diagram of jcBNST function and how its dysregulation in
FXS leads to a chronically anxiogenic changes analogous to those occurring in
normal individuals during chronic stress. {A) jcBNST function in normal
individuals under low stress states. jcBNST integrates excitatory inputs from
corticolimbic structures including the insula, mPFC, and BLA that synapse onto
Type I GABAergic projection neurons of the jcBNST. Type Il neurons project
to the LH and PVN regions of the hypothalamus and other areas to directly
inhibit autonomic, behavioral, and endocrine {(i.e. cortisol) responses to stress.
JeBNST Type HI neurons also project to the BLA and the CeA to limit
amygdalar activation during stress, thus also indirectly inhibiting LH, PVN, and
other amygdalar targets that mediate psychological, autonomic, and endocrine
responses to stress. During low stress, expression of CRH, a factor that
suppresses Type Il neuron output and plasticity and produces anxiogenic shifts
in BNST function, is relatively low in jcBNST, as are levels of cortisol, the
downstream effector of CRH in the hypothalamic-pituitary-adreneal (HPA) axis
that paradoxically increases CRH expression in jcBNST. (B) jcBNST function in
normal individuals under chronic high stress conditions. CRH 1s released into
the jcBNST during chronic stress by BLA terminals and other inputs; CRH
expression is further increased by cortisol that comes largely from HPA axis
activation. CRH reduces the output and LTP-IE of Type HI neurons, feading to
anxiogenic disinhibition of jcBNST targets and greater amygdalar activation. (€}
JeBNST function tn FXS. Upregulation of HSD11B1 — an enzyme that converts
cortisone to active cortisol - in the jcBNST leads to greatly elevated local

synthesis of cortisol. This promotes excessive CRH signaling, thereby reducing
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jeBINST activity and predisposing it and the amygdala to anxiogenic output at

baseline.

DETAILED DESCRIPTION

{0018] Disclosed herein are methods for the treatment of an emotional or
psychological symptom of Fragile X Syndrome (FXS) 11 a patient which method
comprises administering to the patient an effective amount of a compound that is
an inhibitor of 113-bhydroxysteroid dehydrogenase type 1 (HSD11B1, also
known as 11B-hydroxystercid dehydrogenase type 1 (113-HSD1)), or an
effective amount of an antagonist of corticotropin releasing hormone receptor
type 1 {CRHR1). The methods of using an inhibitor of 11p-hydroxysteroid
debydrogenase type 1 or an antagonist of corticotropin releasing hormone
receptor type 1 in the treatment of an emotional or psychological symptom of
FXS are based on a new view of the neurobiological origins of the unusually
persistent chronic anxiety and related emotional symptoms in FXS presented

herein.

{6619} In some embodiments, the emotional and psychological symptom of FXS
is selected from chronic anxiety in any form (e.g. generalized, social, novelty,
specific phobias and others), social aversion, self-injurious behavior, aggression
or perseverative behavior, hyperactivity, and any combination thereof.
Definitions

[8020] The term “comprise” and variations thereof, such as, “comprises” and
“comprising” are to be construed in an open, inclusive sense, that is, as
“including, but not imited to.” “Consisting essentially of” or its grammatic
variants when used to define compositions and methods, shall mean excluding
other elements of any essential significance to the compositions and methods for
the intended use, but not excluding elements that do not materially affect the
characteristic(s) of the compositions or methods, “Consisting of” or its
grammatic variants shall mean excluding elements not specifically recited.
Embodiments defined by each of these transition terms are within the scope of

this disclosure. For example, when a composition is described as comprising



WO 2019/075394 PCT/US2018/055703

ingredients A, B and C, a composition consisting essentially of A, B and C, and
a composition consisting of A, B and C are independently within the scope of

this disclosure.

[6021] As used in this specification and the appended claims, the singular forms
“a” “an” and “the” and the like include plural referents unless the context clearly
dictates otherwise. For example, the term “a pharmaceutically acceptable
carrier” includes reference to one and more than one pharmaceutically

acceptable carriers.

{8022} The term “about” means within = 20%, + 15%, = 10%, 9%, 8%, 7%, 6%,
5%, 4%, 3%, 2%, 1%, 0.5%, 0.1%, or 0.05% of a given value or range. In some
embodiments, about means £ 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%%, 1%,
0.5%, 0.1%, or 0.05% of a given value or range. In some embodiments, about
means = 5% of a given value or range. In some embodiments, about means + 4%
of & given value or range. In some embodiments, about means = 3% of a given
value or range. In some embodiments, about means + 2% of a given value or
range. In some embodiments, about means + 1% of a given value or range. In
some embodiments, about means + 0.5% of a given value or range. In some
embodiments, about means + 0.05% of a given value or range. The term “about

*” includes the value “x.”

{6023} The term “treating” refers to preventing, curing, reversing, attenuating,
alleviating, minimizing, suppressing, halting or reducing the severity of a

disease, condition or a symptom of a disease or condition.

{6024} The term “administration” refers to introducing an agent info a patient. A
therapeutic amount can be administered. “Administration” and related terms
“admintster” and “administering,” when used in connection with a compound or
composition {and grammatical equivalents) refer both to direct administration,
which may be adnunistration to a patient by a medical professional or by self-
administration by the patient, and/or to indirect administration, which may be the

act of prescribing a drug,

{0025} “Pharmaceutically acceptable” refers to a material that is not biologically

or otherwise undesirable, e.g., the material may be incorporated into a
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pharmaceutical composition administered to a patient without causing any
significant undesirable biological effects or interacting in a deleterious manner
with any of the other components of the composition in which it is contained.
Pharmaceutically acceptable vehicles (e.g., carriers, adjuvants, and/or other
excipients) have preferably met the required standards of toxicological and
manufacturing testing and/or are included on the Inactive Ingredient Guide

prepared by the U.8. Food and Drug administration.

{6026] “Pharmaceutically acceptable salts” include, for example, salts with
inorganic acids and salts with an organic acid. Examples of salts may include
hydrochlorate, phosphate, diphosphate, hydrobromate, sulfate, sultinate, nitrate,
malate, maleate, fumarate, tartrate, succinate, citrate, acetate, lactate, mesylate,
p-toluenesulfonate, 2-hydroxyethylsulfonate, benzoate, salicylate, stearate, and
alkanoate (such as acetate, HOOC-(CH2)-COOH where n is 0-4). In addition, if
the compounds described herein are obtained as an acid addition salt, the free
base can be obtatved by basifying a solution of the acid salt. Conversely, if the
product is a free base, an addition salt, particularly a pharmaceutically
acceptable addition salt, may be produced by dissolving the free base in a
suitable organic solvent and treating the solution with an acid, in accordance
with conventional procedures for preparing acid addition salts from base
compounds. Those skilled in the art will recognize various synthetic
methodologies that may be used to prepare nontoxic pharmaceutically

acceptable addition salts.

18627} Certain compounds can exist in unsolvated forms, including anhydrous
forms, as well as solvated forms, including hydrated forms. As used herein, the
term “solvate” refers to a crystal form with either a stoichiometric or non-
stoichiometric amount of solvent incorporated into the crystal structure.
Stmilarly, the term “hydrate” refers specifically to a crystal form with either a
stoichiometric or non-stoichiometric amount of water incorporated into the

crystal structure.

{0028} “Prodrugs” means any compound which releases an active parent drug in
vivo when such prodrug is administered to a patient. Prodrugs may be prepared

by modifying functional groups present in the compounds in such a way that the

10
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modifications are cleaved, either in routine manipulation or in vivo, to the parent
compounds. Examples of prodrugs include, but are not limited to esters (e.g.,
acetate, formate, and benzoate derivatives), amides, guanidines, carbamates
{(e.g., N,N-dimethylaminocarbonyl} of a hydroxy functional groupina

compound, and the like.

{3029} “Tautomer” roeans compounds produced by the phevomenon wherein a
proton of one atom of a molecule shifts to another atom. The tautomers also
refer to one of two or more structural isomers that exist in equilibrium and are
readily converted from one 1someric form to another. Examples of include keto-
encl tautomers, such as acetone/propen-2-ol, imine-enamine tautomers and the
fike, ring-chain tautomers, such as glucose/2,3,4,5 6-pentahydroxy-hexanal and
the like, the tautomeric forms of heteroaryl groups containing a -N=C{H)}-NH-
ring atom arrangement, such as pyrazoles, imidazoles, benzimidazoles, triazoles,
and tetrazoles. Certain compounds may have one or more tautomers and
therefore tnclude various isomers. Al such 1someric forms of these compounds

are expressly included in the present disclosure.

{06390} “Isomers” mean compounds having identical molecular tormulae but
differ in the nature or sequence of bonding of their atoms or in the arrangement
of their atoms in space. “Sterecisomer” and “stereoisomers” refer to compounds
that exist in different sterecisomeric forms if they possess one or more
asymmetric centers or a double bond with asymmetric substitution and,
therefore, can be produced as individual sterecisomers or as mixtures.
Stereoisomers include enantiomers and diastereomers. Sterecisomers that are sot
mirror images of one another are termed “diastereomers” and those that are non-
superimposable mirror images of each other are termed “enantiomers.” When a
compound has an asymmetric center, for example, it is bonded to four different
groups, a pair of enantiomers is possible. An enantiomer can be characterized by
the absolute configuration of its asymmetric center and is described by the R-
and S-sequencing rules of Cahn and Prelog, or by the manner 1o which the
molecule rotates the plane of polarized light and designated as dextrorotatory or
levorotatory (i.e., as (+) or (-}-isomers respectively). A chiral compound can
exist as either individual enantiomer or as a mixture thereof A mixture

containing equal proportions of the enantiomers 1s called a "racemic mixture.”

i1
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Unless otherwise indicated, the description is intended to include individual

stereotsomers as well as mixtures.

97 %

{80831} The terms “effective amount”, “pharmaceutically effective amount”, and
“therapeutically effective amount” refer to an amount that may be effective to
elicit the desired biological or medical response, including the amount of a
compound that, when administered to a subject for treating a disease, i3
sufficient to effect such treatment for the disease. The effective amount may
vary depending on the compound, the disease or condition being treated and its
severity, the subject including the age, weight, etc., of the subject to be treated,
and the manner of adnunistering, which can readily be determined by one of
ordinary skill in the art. The effective amount can include a range of amounts. A
pharmaceutically effective amount includes amounts of an agent which are

effective when combined with other agents.

{6032} The term “patient” or “subject” refers to a mammal that is treated with a
method as described herein, including but not limited to, a human, other
primates, sports animals, animals of commercial interest such as cattie, farm
animals such as horses, or pets such as dogs and cats. In some embodiments, the

patient 1s a human.

11B-hydroxysteroid dehydrogenase type 1 inhibitors

{8033} Hydroxysteroid dehydrogenases (HSDs) regulate the occupancy and
activation of steroid hormone receptors by converting steroid hormones into
their inactive metabolites. There are many classes of HSDs. The 11-beta-
hydroxysteroid dehydrogenases (118HSDs) catalyze the interconversion of
active glucocorticoids (such as cortisol and corticosterone), and their inert forms
(such as cortisone and 11-dehydrocorticosterone). 113-Hydroxysteroid
dehydrogenase type 1 (11BHSD or HSD11B1) converts inactive cortisone to
active cortisol at a greater rate than it converts cortisol to cortisone. Thus,
icreased HSD11b1 levels lead to more active cortisol. HSD11b1 is expressed

in Hiver, adipose tissue, brain and tung.

{0034} In some embodiments, the 11-hydroxysteroid dehydrogenase type 1

inhibitor is a compound described in U.S. Patent No. 7,807,760, In some

12
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embodiments, the compound s selected from 2-(bicyclo{2.2 1 thept-2-vlamino)-
S-isopropyi-1,3-thiazol-4(5H)-one, 2-(bicyclo{2.2 T thept-2-ylamino)-S-cthyl-
1,3-thiazol-4{5H)-one, 2-(bicyclo|2.2. 1thept-2-ylamino)-5-phenyl-1 3-thiazol-
4(SH)-one, 2-(cyclohexylamino)-5-ethyl-1,3-thiazol-4(5H}-one, 2-

(bicyclo[2.2. 1Thept-2-ylamino)-5, 5-dimethyl-1,3 -thiazol-4(SH}-one, S-1sopropyl-
2-(tncyclof3.3.1.0~3,7~]non-3-ylamino)-1,3-thiazol-4{ SH}-one, 6-
(tricyclof3.3.1.0~3,7~non-3-ylamino)-5-thia-7-azaspirof 3 4joct-6-en-8-one, 2-
{tricyclo[3.3.1.0~3,7~Inon-3~-ylaminc)-1,3-thiazol-4(5H}-one, 6-
{cyclooctylamino)-3-thia-7-azaspiro[3 4joct-6-en-8-one, 6-{cycioheptylamino)-
S-thia-7-azaspiro{3.4]oct-6-en-8-one, 6-(bicyclo[2.2. tthept-2-ylamino}-5-thia-7-
azaspiro{3 4Joct-6-en-8-one, 6-{2,2,3,3-tetramethylcyclopropyl Jamino}-5-thia-
7-azaspirof3 4Joct-6-en-8-one, 6-[(2-methylphenyllamino]-5-thia-7-
azaspiro[3.4]oct-6-en-8-one, 2-[(cyclohexylmethyl)aminol-5,5-dimethyl-1,3-
thiazol-4(5H}-one, 2-[(2-flucrophenylamino]-5S-isopropyl-1,3-thiazol-4(5H)~
one, 2-[{cyclohexyimethylamino}-5-(2-hydroxyphenyl)-1,3-thiazol-4{5H)-one,
(58)-2-(cycloheptylamino)-5-methyl-1,3-thiazol -4(SH)-one, (SR)-2-
{cycloheptylamino)-5-methyl-1,3-thiazol-4(5H)-one, 2-(cycioheptylamino)-5-
ethyl-1,3-thiazol-4(5H}-one, 2-(cycloheptylamino)-S-isopropyl-1,3-thiazol-
4(SH)-one, S-tert-butyl-2-{cycloheptylamino)-1,3-thiazol-4{(SH}-one, 2-
(cyclooctylamino)-S-ethyl-1,3-thiazol-4(5H)-one, S-isopropvi-2-{(2-
isopropylphenyl jamino}-1,3-thiazol-4(SH)-one, S-ethyl-2-[(2-
isopropylphenyljamino}-1,3-thiazol-4(5H}-one, 2-{(Z-chlorophenyljamino]-3-
ethyl-1,3-thiazol-4(5H}-one, 5-ethyl-2-[(2-methviphenvl)amino]-1,3-thiazol-
4(5H}-one, 5-isopropyl-2-{(2,2,3,3-tetramethylcyclopropyliamino}-1,3-thiazol-
4(3H)-one, 2-(bicyclo]2.2. 1 }hept-2-ylamino)-5-(4-hydroxybenzyl)-1,3~thiazol-
4{5H)-one, 5-[(cyclohexylmethyljamino}-4-thia-6-azaspiro{2 4 }hept-5-en-7-one,
2-(cycloheptylamino)-5-(3,4~dihydroxybenzyl)-1 3-thiazol-4(SH)-one, 2-
(cvecloheptylamino)-5-(1 H-imidazol-4-yimethyl)-1,3-thiazol-4(5H})-one, 2-
(cycloheptylamino)-S-isobutyl-1,3-thiazol-4(SH)-one, 2-{cycloheptylamino)-5-
{1H~indol-3-yimethyl)-1,3-thiazol-4(5H)-one, 2-(cycloheptylamino)-5-(4-
hydroxybenzyl)-1,3-thiazol-4(5H}-one, (5R)-2-(cycloheptylamino)-5-
{cyclohexyimethyl)-1,3-thiazol-4(SH)-one, 2-(cyclooctylamino}-5-{4-
hydroxybenzyl)-1,3-thiazol-4{SH)-one, (55)-2-(cycloheptylamino}-S-

{cyclohexyimethyl}-1,3-thiazol-4(5H}-one, [2-(cycloheptylamino)-4-0x0-4,5-

13
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dibydro-1,3-thiazol-5-yljacetonttrile, 2-(cycloheptylamino)-S-(pyridin-3-
yimethyl)-1,3-thiazol-4(SH)-one, S-Isopropyl-2-[{2-methylphenyljamino-1,3-
thiazol-4(5H)-one, 2-(cyclooctylamino)}-5, 5~dimethyl-1,3-thiazol-4(SH)-one, 2-
{cyclooctylamino}-3-isopropyl-1,3-thiazol-4(SH}-one, 2-(bicyclof2.2. 1 thept-2-
ylamino}-1-thia-3-azaspirol4.S]dec-2-en-4-one, 2-{tricyclof3.3.1.0-3,7~]oon-3-
ylamino)-1-thia-3-azaspiro{4.5|dec-2-en-4-one, 2-{cycloheptylamino}-1-thia-3-
azaspiro[4.5]dec-2-en-4-one, 2-(cyclooctylamino)-1-thia-3-azaspiro[4.5 dec-2-
en-4-one, 2-{[1-(4-chlorophenyl)cyclobutyljamino}-5-isopropyl-1,3-thiazol-
4(5H)-one, 6-{{1-(4-chiorophenylcyclobutyljamino}-S-thia-7-azaspiro[3 4]oct-
6-en-8-one, 2-(cycloheptylamino)-5,5-diethyl-1,3-thiazol-4(5SH)-one, (55)-5-
isopropyl-2-{ {(25)-2-phenylpropyl Jamino -1, 3-thiazol-4(5H}-one, (5R)-S-ethyi-
2-4 [{28)-2-phenylpropyllamino}-1,3-thiazol-4(SH}-one, (§8)-5-ethyl-2-{[(28)-
2-phenylpropyljamino}-1,3-thiazol-4(5H)-one, (SR)-5-isopropyl-2-{[{ZR)-2-
phenvipropyliamino}-1,3-thiazol-4(SH)-one, (58)-5-isopropyl-2-{[(2R}-2~
phenylpropyljamino}-1,3-thiazol-4(5H}-one, (5R)-5-ethyl-2-{[{ZR}-2-
phenylpropyllamino}-~1,3-thiazol-4(5H})-one, (58)-5-ethyl-2-{[(ZR)-2-
phenvipropyllamino}-1,3-thiazol-4(5H)-one, 2-anilino-5-isopropyl-1,3-thiazol-
4(SH)-one, S-isopropyl-2-{(2-morpholin-4-ylethyl Jaminol-1,3-thiazol-4(SH)-
one, 2-(bicyclo{2.2. 1 hept-2-vlamino)- 1 -thia-3-azaspiro{4.4}non-2-en-4-one, 2~
(cycloheptylamino}-1-thia-3-azaspiro{4.4non-2-en-4-one, 2-(cyclooctylamino)-
1~-thia-3-azaspiro{4.4|non-2-en-4-one, 2-[(2,2,3,3-
tetramethylcyclopropyljamino}-1-thia-3-azaspiro[4 4 non-2-en-4-one, 2-[(2-
chlorobenzyllaminol-5-isopropyl-1,3-oxazol-4(SH)-one, 2-{{4-
chlorobenzylyamino}-5-1sopropyl-1,3-oxazol-4(5H}-one, S-isopropyl-2-[(2,2,6,6-
tetramethyipiperidin-4~-yDamino}-1,3-oxazol-4(5Hj}-one, S-isopropyl-2-[(2-
morpholin-4-ylethyljaminel-1,3-oxazol-4(5H)-one, 5-benzyl-2-
[{cyclohexylmethyDamino}-1,3-oxazol-4(5H)-one, 2~-{cycloheptylamino)-5-
isopropyl-1,3-oxazol-4{5H)-one, 2-(bicycio[2.2.1Thept-2Z-vlamino}-5-isopropyl-
1,3-oxazol-4(5H)-one, 2-{bicyclo[2.2.1thept-2-ylamino}-S-isobutyl-1,3-oxazol-
4(5H}-one, 2-(cycloheptylamino)-5-isobutyl-1,3-oxazol-4(SH)-one, S-isobutyl-
2-[{2-methylphenylhamino}-1,3-oxazol-4(5H)-one, 2-(bicyclo{2.2. 1 Thept-2-
ylamino}-5-isopropyl-5-methyl-1,3-thiazol-4(SH}-one, S-ethyi-2-{(3-
methylphenyhamino]-1,3-thiazol-4(5H)-one, 5-1sopropyl-2-morpholin-4-y1-1,3-

oxazol-4(5H}-one, 2-(4-benzylpiperidin-t-y1)-5-isopropyl-1,3-oxazol-4(SH}-one,
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2-azocan-1-yl-5-isopropyl-1,3-oxazol-4{5H}-one, 2-{(cyclohexylmethyljaminol-
S-phenyl-1,3-oxazol-4(5H}-one, and 2-(cycloheptylamino)-S-phenyl-1,3-oxazol-
4(5H)-one, or a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer,

tautomer, N-oxide or prodrug thereof.

{6635} In some embodiments, the 11B-hydroxysteroid dehydrogenase type 1

inhibitor is AMG-221 {or BVT-83370), which is of the formula:
~F M. N
{\ " 0
Ly Bond
- 3 EL\.ST‘@

.,
3

or a pharmaceutically acceptable salt, solvate, hydrate, sterecisomer, tautomer,
N-oxide or prodrug thereof.

{0036] In some embodiments, the 11B-hydroxysteroid dehydrogenase type 1

inhibitor is PF915275, of the formula:

or a pharmaceutically acceptable salt, solvate, hydrate, sterecisomer, tautomer,
N-gxide or prodrug thereof

{6637} In some embodiments, the 11f-hydroxysteroid dehvdrogenase type 1
inhibitor is BI-135585, of the formula;

or a pharmaceutically acceptable salt, solvate, hydrate, sterecisomer, tagtomer,
N-oxide or prodrug thereof.

{0038} In some embodiments, the 11B-hydroxysteroid dehydrogenase type 1

inhibitor is a compound descrbed 1n U.S. Patent Apphication Publication No.
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2010/011343S5. In some embodiments, the 11B-hydroxysteroid dehydrogenase
type 1 inhibitor is selected from the group consisting of Ethyl 2-(2-({{(4-
methylphenylisulfonyllamino)-1,3-thiazol-4-vl)acetate, Ethyl 2-(2-{{(2,5-
dichloro-3-thienyljsultonyljamino}-1,3-thiazol-4-ylacetate, Ethyl (2-{[(2-
chlorophenyijsulfonyljamino}-1,3-thiazol-4-yDacetate, Ethyl 2-(2-{{(3-chloro-2-
methyiphenyhsulfonyl]jamino} -1, 3-thiazol-4-yl)acetate, Ethyl 2-{2-[{[1'-
biphenylj-4-ylsulfonyhamino}-1,3-thiazol-4-yl } acetate, Ethyl 2-(2-{{(3-
bromophenylijsulfonyljamino }-1,3-thiazol-4-vliacetate, Ethyl (2-{{(4-
nitrophenyhsulfonytlamino}-1,3-thiazol-4-yljacetate, Ethyl (2-{{(4-
methoxyphenylsultonvijamino}-1,3-thiazol-4-yljacetate, Ethyl (2-{{(3-
methylphenyhsulfonyljamino}-1,3-thiazol-4-ylacetate, Ethyl (2-{{(3-
chlorophenyl)sulfonyllamino}-1,3-thiazol-4-yljacetate, Ethyl (2-{[{4-
fluorophenyl)sulfonyllamino}-1,3-thiazol-4-yljacetate, Ethyl (2-{[(3-
fluorophenyl)sulfonyllamino}-1,3-thiazol-4~ylacetate, Ethyl (2-{[(4~
isopropylphenyl)sulfonyljamino}-1,3-thiazol-4-ylacetate, Ethyl [2-({{3-({]{4-(2-
ethoxy-2-oxoethyl)-1,3-thiazol-2-yiJamino j carbonyl)phenyl- lsulfon yl jamino)-
1,3-thiazol-4-ylijacetate, Ethyl [2-({{4-({[4-(2-ethoxy-2-oxoethyl}-1,3-thiazol-2-
yilamino } carbonyl)phenyljsultonyl famino)-1,3~thiazol-4-yljacetate, Ethyl (2-
{{(Z-methylphenylsulfonyljamino} }-1,3-thiazol-4-yljacetate, Ethyl {2-({[2-
(trifluoromethylphenylisulfonyl }amino}-1,3-thiazol-4-yl]acetate, Ethyl [2-({[3-
{triffuoromethyliphenyl]sulfonvl jamino)-1,3-thiazol-4-yl {acetate, Ethyl [2-({{4-
(trifluoromethyl jphenyljsulfonyl }amino)-1,3-thiazol-4-yljacetate, Ethyl 2-(2-
{{{(4-bromophenyl}sulfonyliamino}-1,3-thiazol-4-yljacetate, Hthyl (2-{[(2Z-
nitrophenylsulfonyljamino }-1,3-thiazol-4-ylacetate, Ethyl (2-{[(2,4-dichloro-
6-methylphenyl)sulfonyljamino-1,3-thiazol-4-yhacetat- e, Ethyl (2-{[(2,4.6-
trichlorophenylysulfonyljamino}-1,3-thiazol-4-vl)acetate, Ethyl (2-{{(2,4
dichlorophenyl)sulfonyijamino}-1,3-thiazol-4-ylacetate, Ethyl (2-{{(5-fluoro-2-
methylphenyhsulfonyljamino }-1,3-thiazol-4-vljacetate, Ethyl (2-{[{4-
propylphenylysulfonyljamino}-1,3-thiazol-4-vljacetate, Ethyl (2-{[{2-methoxy-
4-methylphenylisulfonvljamino}-1,3-thiazol-4-ylacetate, Ethyl (2-{[(3,5-
dichlorophenyl}sulfonyljamino}-1,3-thiazol-4-yl)acetate, Ethyl [2-({{4-(3-
chloro-2-cyanophenoxy)phenyljsulfonvl tamino)-1,3-thiazol-4-ylJacetate, Hthyl
(2-{[(3,4-dichlorophenyl}sulfonyljamino}-1,3-thiazol-4-yl)acetate, Ethyl (2-
{{{4-butoxyphenylisulfonyltlamino}-1,3-thiazol-4-yl)acetate, Ethyl (2-{[{4~

16



WO 2019/075394 PCT/US2018/055703

chloro-2Z-methylphenyl)sulfonyljamino} -1,3-thiazol-4-ylacetate, Ethy! [2-( {{4-
(acetylamino)phenylisulfonyl jamino)-1,3-thiazol-4-yljacetate, Ethyl {2-[(8-
quinolinylsulfonylyamino]-1,3-thiazol-4-yl}acetate, Ethyl (2-{{(3,4-
dimethoxyphenyl}sulfonyl]amino}-1,3-thiazol-4-yljacetate, Ethyl (2-{[(4-
iodophenylisulfonyl]jamine-1,3-thiazol-4-yDacetate, Ethyl (2-{[(3-chloro-4-
methyiphenyhsulfonyljamino} -1, 3-thiazol-4-yljacetate, Ethyl [2-({[5-
(dimethylamino)-1-naphthylisulfonyl }amino}-1,3-thiazol-4-yljacetate, Ethyl (2-
{[{}1-methyl-1H-imidazol-4-yl}sultonyljamino}-1,3-thiazol-4-ylacetate, Ethyl
(2-{[{5-bromo-2-methoxyphenylsulfonyl jamino } -1 3-thiazol-4-ylyacetate, Ethyl
(2-{1(2,5-dimethoxyphenyl jsulfonyljamino}-1,3-thiazol-4-yhacetate, Ethyl {2-
[(2-naphthylsulfonylyamino}-1,3-thiazol-4-yl }acetate, Ethvi {2-
[{mesitylsulfonyl)amino]-1,3-thiazol-4-yl facetate, Ethyl (2-{{(3-bromo-5-
chloro-2-thienyl)sulfonyl jamino}-1,3-thiazol-4-yl)acetate, Ethyl {2-{({5-
[(benzoylamino)methyi}-2-thienyl } suifonylamino}-1,3-thiazol-4-yi } acetate,
Ethyl {2-[({5-[1-methyl-3-(trifluoromethyi}-1 H-pyrazol-3-yi}-2-

thienyl } sulfonyl)arnino}-1,3-thiazol-4-vl acetate, Ethyl (2-{[(4-
cyanophenvyl)sulfonyljamino}-1,3-thiazol-4-vijacetate, Ethyl {2-[({5-[2-
(methylsulfanyl-4-pyrimidinyl |-2-thieny! }sulfonyDamino}-1,3-thiazol-4-
yiiacetate, Ethyt (2-{{(3-cyanophenyljsulfonyl]amino}-1,3-thiazol-4-yl)acetate,
Ethyl (2-{[{2,4,5-trichlorophenyljsulfonyljamino}-1,3-thiazol-4-yljacetate, Ethyl
[2-({[{E3-2-phenylethenyl]sulfony] tamino)-1,3-thiazol-4-vijacetate, Ethyi (2-
{1(2,3,4-trichlorophenvlsulfonyljamino -1, 3-thiazol-4-ylacetate, Ethyl (2-{[(4-
bromo-2,S-diftuorophenyisulfonyljamino}-1,3-thiazol-4-ylacetate, Ethyl {2-
({[4-(trifluoromethoxy)phenyljsulfonyl }amino)-1,3-thiazol-4-yljacetate, Ethyl
(2-{[(2,3~dichlorophenyl)sulfonyljamino}-1,3-thiazol-4-ylacetate, Ethyl (2-
{[{Z-bromophenyl)sulfonyl]amino}-1,3-thiazol-4-yljacetate, Ethyl (2-{{(4,5-
dichloro-2-thienyl)sulfonylJamino}-1,3-thiazol-4-yDacetate, Ethyl [2-({{4-
{(phenylsulfonyl}-2-thienyl{sulfonyl }amino)-1,3-thiazol-4-vl- Jacetate, Ethyl [2-
({[5-(phenylsulfonyl }-2-thienyljsulfonyl }amine}-1,3-thiazol-4-yijacetate, Ethyl
{2-{[(2,6~dichlorophenyl}sulfonyllamino}-1,3-thiazol-4-yYacetate, Ethyl (2-
{[(2-cyanophenyhsulfonyljamino {-1,3-thiazol-4-yDacetate, Ethyl [2-({{4-
(acetyviamino)-3-chlioropheny!jsulfonyl amino)-1,3 -thiazol-4-vijacetate, Ethyl
(2-{[{5-chloro-1,3-dimethyl-1H-pyrazol-4-yhsulfonyljaminoe}-1,3-thiazol-4-

yhacetate, Ethyl (2-{{(3-methoxyphenyl)sulfonyljamino}~1,3-thiazol-4-
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yhacetate, Ethyl {2-{[{4-bromo-5-chloro-2-thienvl)sulfonyljamino}-~1,3-thiazol-
4-yDacetate, Ethyl 2-{2-[(1-naphthylsulfonyl)amino}-1,3-thiazol-4-vl }acetate,
Ethyl (2-{{{2,5-dichlorophenyl}sulfonyljamino}-1,3-thiazol-4-yljacetate, Ethyl
[2-(
[2-(3
(2-{[{(4-bromo-2-flucrophenyl}sulfonyl jamino}-1,3-thiazol-4-yl jacetate, Ethyl

p——

4-(methylsulfonyl )phenyljsulfonyl jamine)-1,3-thiazol-4-yljacetate, Ethyl

e

2-{methylsulfonyl)phenylisulfonyl famino)-1,3-thiazol-4-vijacetate, Ethyl

(2-{{(2,3 4-trifluorophenylsulfonyljamino } -1 3-thiazol-4-ylacetate, Ethyl (2-
{[{7-chlore-2,1,3-benzoxadiazol-4-ylsulfonyl jamino {-1,3-thiazol-4-yl}acetate,
Ethyl (2-{{(2.4,6-trifluorophenylsulfonyllamino } -1, 3-thiazol-4-yhacetate, 2-
Chloro-5-{{{4-(2-ethoxy-2-oxoethyl}-1,3-thiazol-2-ylJamino { sulfonyl)-4-
fluorobenzoic acid, Ethyl (2-{{{5-chloro-2-thienyl }sulfonyl Jamino}-1,3-thiazol-
4-yhacetate, Ethyl (2-{[{2-chloro-4-tfluorophenvl)sulfonyljamino}-~1,3-thiazol-4-
vhacetate, Ethyl [2-({[5-(3-1s0xazolyl)-2-thienyl]sulfony! jamino)-1,3-thiazol-4-
yl]acetate, Ethyl (2-{{{4-bromo-2-methylphenyl}sulfonytiamino}-1,3-thiazol-4-

e

yhacetate, Ethyl (2-{[{4-phenoxyphenyl)sulfonyl]amino}-1,3-thiazol-4-
yhacetate, Ethyl (2-{[(4-chloro-2,6-dimethylphenyhsulfonyljamino}-1,3-
thiazol-4-yl}- acetate, Ethyl [2-({[2-methyl-4-
(trifluoromethoxy)phenyl]sulfonyl famino)-1,3-thiazol-4-ylacetate, Ethyl [2-
({[2,4-bis{trifluoromethyl)phenyljsulfonyl famino)-1,3-thiazol-4-yijacetate,
Ethyl 2-{ 2-{[{(3-chloro-2-methylphenvlsulfonyl [{methvhamino]-1,3-thiazol-4-
vl bacetate, Ethyl oxo(2-{[{4-propyiphenyl)sulfonyljamino}-1,3-thiazol-4-
vhacetate, Ethyl (2-{[(3-chloro-2-methylphenylsulfonyljamino}-1,3-thiazol-4-
viHoxo)acetate, Ethyl oxo{2-{[{2,4,6-trichlorophenylisulfonyljamino}-1,3-
thiazol-4-yDacetate, Ethyl {2-[([1,1"-biphenyl}-4-ylsulfonyljamino}-1,3-thiazol-
4-yl}(oxojacetate, Ethyl (2-{{(2,4-dichloro-6-methylphenylsulfonyijamino} -
1,3-thiazol-4-yl){oxo)acetate, 2-{2-{[(4-Methylphenyl)sulfonyl jamino}-1,3-
thiazol-4-yhacetic acid, 2-(2-{[(2,5-Dichloro-3-thienyhsulfonyllamino}~1,3-
thiazol-d-yhacetic acid, (2-{[(2-Chloropheny! jsulfonyljamino}-1,3-thiazol-4-
yhacetic acid, 2-(2-{[(3-Chloro-2-methyiphenyl)sulfonyljamino}-1,3-thiazol-4-
vhacetic acid, Isopropyl 2-(2-{{(3-chloro-2-methylpheny!jsulfonyljamino}-1,3-
thiazol-4-vhacetate, Phenyl 2-(2-{{(3-chloro-2-methylphenyljsulfonyljamino -
I,3-thiazol-4-ylacetate, Methyl (2-{[{3-chloro-2-
methyiphenyhsulfonyljamino}-1,3-thiazol-4-yhacetate, Methvl {2-[([1,1'-

biphenvij-4-ylsulfonylamino}-5-methyl-1,3-thiazol-4-vl }acetate, Methyl (2~
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{{{4-chlorophenvl)sulfonyllamino}-5-methyl-1,3-thiazol-4-vljacetate, Methy!
(2-{[{3-chl oronznmethyiphenyhsulfonyl]amina 1-S-methyl-1 3-thiazol-4-
yhacetate, Methy! [2-({{4-(3-chloro-2-cvanophenoxy)phenyl {sulfonyl jamino)-
S-methyl-1,3-thiazol-4-yl]acetate; Methyl (S-methyl-2-{[{4-
propyiphenylsulfonyljamino}-1,3~thiazol-4-yhacetate, Methy! (5-methyi-2-
{{(2,4,0-trichlorophenyl)sulfonytlamino}-1,3-thiazol-4-yljacetate, Methyl (2-
{{{2.4-dichloro-6-methyiphenylsulfonyljamino { -5-methyl-1,3-thiazol-4-
vhacetate, N-(2-Methoxyethyi-2-(2-{[{4-methylphenylisulfonyljamino}-1,3-
thiazol-4-v- Dacetamide, 2-(2-{ {(2,5~Dichlora—3—thienyhsulf@nvﬂamina}-i 3-
thiazol-4-y1}-N-methyl- acetamide, N-(1,3-Benzodioxol-5-ylmethvl}-2-{2-{(1-
naphthylsulfonylaminoj-1,3-thiazol-4-yl }acetamide, N ~(;Z-Furyimethvi)-2n {2~
[{1-naphthylsulfonyDamino}-1,3-thiazol-4-yl tacetamide, 2-(2-{[(2,4-
Diﬂuorophenyl)suitonvl}ammo t-1,3-thiazol-4-yl)-N-ethyl- acetamide, N-
Isopropyl-2-{2-[(1-naphthylsulfonylyamino}-1,3-thiazol-4-yi tacetamide, N-{2-
(1H-Indol-3 Vl)ethyi} 2-{2-[{(1-naphthylsulfonyljamingo]-1,3-thiazol-4-

vl tacetarnide, N~(Cyclohexylmethyl)-2-{ 2-{ (phenylsulfonylyamino}-1.3-thiazol-
4-yltacetamide, 2-(2-{[(3-Chioro-2-methylphenylsulfonyljamino}-1,3-thiazol-
4-yI-N-methylacetamide, 2-(2-{{(3-Chioro-2-methylphenylsulfonyl jamino -
t,3-thiazol-4-y]}-N-ethvlacetamide, 2-(2-{{(3-Chloro-2-
methyiphenyhsulfonyljamino}-1,3-thiazol-4-vl}-N-phenylacetamide, 2-(2-{[{4-
Chlorophenylisulfonvliamino {-1,3-thiazol-4-y1}-N-( 2-furylmethyDacetamide,
N-Benzhydryl-2-(2-{[{4-chiorophenyl}sulfonyljamino}-1,3-thiazol-4-
yhacetamide, 2-(2-{[(4-Chlorophenylsulfonyljamino}-1,3-thiazol-4-yi}-N-
(tetrahydro-2-furanylmethyl)acetamide, Ethyl 4-{{2-(2-{{(4-
chlorophenylsulfonyilamino}-1,3-thiazol-4-yhacetyljamino)}~1-
piperidinecarboxvlate, N-Benzhydryl-2-(2-{{(3-chloro-2-
methylphenyDsulfonyijamino -1, 3-thiazol-4-yhacetamide, 2-(2-{{(4-
Chlorophenyl)sulfonyljamino}-1,3-thiazol-4-yl)-N-phenylacetamide, 2-(2-{[(3-
Chloro-2-methylphenyisulfonyljamino}-1,3-thiazol-4-yhacetamide, 2-(2-{[(3-
Chloro-2-methylphenylisuifonyl lamino)}~1,3-thiazol-d-yi)-N, N~
diethylacetamide, 2-{2-[([1,1-Biphenyl}-4-ylsultonyljamino]-1,3-thiazol-4-yl } -
N,N-diethylacetamide, N, N-diethyl-2-(2-{[(4-propyiphenylisultfonyllamino}-
1,3-thiazol-4-yDacetamide, 2~(2-{[{2,4-Dichloro-6-
methylphenybisulfonyljamino }-1,3-thiazol-4-y1}-N N-diethylacetamide, N,N-

19
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diethyl-2-(2-{{(2,4,6-trichloropheny! sulfonylJamino}~1,3-thiazol-4-
yhacetamide, 2-{2-{([1,1'-Biphenyl}-4-ylsulfonyhaminc]-1,3-thiazol-4-yi } -N,N-
diisopropylacetamide, N, N-diisopropyl-2-{2-{[(4-
propylphenyl)sulfonyllamino}}-1,3-thiazol-4-yljacetamide, 2-(2-{{(2,4-
Dichloro-6-methylphenyhsulfonyllamino}-1,3-thiazol-4-y1}-N.N-
diisopropylacetamide, N N-diisopropyl-2-(2-{[{2.4,6-
trichlorophenylysulfonyljamino}-1,3-thiazol-4-ylyacetamide, 2-(2-{[(3-Chloro-2-
methyiphenyhsulfonvl]amino -1, 3-thiazol-4-y1}-N N-diisopropylacetamide, 2~
(2-1[(3-Chloro-Z-methylphenylsulfonylJamino }-1,3-thiazol-4-y1)-N N-
dipropylacetamide, N-benzyl-2-(2-{[{3-chloro-2-methylphenvlisulfony! Jamino} -
1,3-thiazol-4-y1}-N-methylacetanude, N-benzyl-2-(2-{[(3-chloro-2-
methyiphenyhsulfonvllamine -1, 3-thiazol-4-y1}-N-ethylacetamide, 2-(2-{[(3-
Chloro-2-methylphenyisulfonyljamino j-1,3-thiazol-4-y1)-N N-
dimethylacetamide, 2-(2-{[(3-Chloro-Z-methylphenyl)sulfonyljamino}-1,3-
thiazol-4-y1}-N-cyclohexyl-N-methylacetamide, 3-Chloro-N-{4-[2-(3,4-dihydro-
2(1H)-isoquinolinyl)-2-oxoethyl]-1,3-thiazol-2-yi }-2-
methyibenzenesulfonamide, 2-(2-{ [{3-Chloro-2-methylphenyl jsulfonyljamino}-
I,3-thiazol-4-y1)-N-methyl-N-phenylacetanide, 2~(2~-{[(3-Chloro-2-
methviphenyhsulfonyljamino}-1,3-thiazol-4-yl)-N-isopropyl-N-
methylacetamide, 2-{2-[([ 1, 1'-Biphenyl}-4-visulfonylaminc}-1,3-thiazol-4-yl } -
N-isopropyl-N-methylacetamide, N-ethyl-N-methyl-2-(2-{{(2,4,6-
trichlorophenylsutfonyllamino}-1,3-thiazol-4-yhacetamide, 2-(2-{[(2,4-
Dichloro-6-methyiphenyl)sulfonvllamino}-1,3-thiazol-4-y1}-N-gthyl-N-
methylacetamide, N-ethyl-N-methyl-2-(2-{{(4-propvlphenyl}sulfonyl]amino}-
1,3-thiazol-4-yDacetamide, 2-{2-[([1,1-Biphenyl]-4-yisulfonylamino}-1,3-
thiazol-4-yl}-N-ethyl-N-methylacetamide, 2-(2-{[{3-Chloro-2-
methylphenyDsulfonyljamino }-1,3-thiazol-4-y)-N-ethyi-N-methylacetamide, 2-
(2-{[(3-Chloro-2-methylphenvl)sulfonyl jamino}-1,3-thiazoi-4-yi }-N-methyl-N-
[{(18})-1-phenvylethyljacetamide, 3-Chloro-2-methyl-N-{4-[2-ox0-2-(i -
pyrrolidinyl)ethyil-1,3-thiazol-2-yl {benzenesuifonamide, 3-Chloro-2-methyi-N-
{4-[2-ox0-2-{1-piperidinyl)ethyl}-1,3-thiazol-2-yl }benzenesulfonamide, N-{4-
[2-oxo-2-(-piperidinyl)ethyl]-1,3-thiazol-2-v1 {1, -biphenvi]-4-sulfonamide,
N-{4-[2-oxo-2-{1-piperidinylethyl}- 1 3-thiazol-2-yl } -4~

propylbenzenesulfonamide, 2,4-Dichloro-6-methyl-N-{4-[2-0x0-2-(1-
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piperidinyljethyl}-1,3-thiazol-2-yl }benzenesulfonamide, 2,4,6-Trichioro-N-{4-
[2-ox0-2-(1 ~piperi dinylethyl]-1 3-thiazol-2-yl }benzenesulfonamide, 3-Chloro-
2-methyl-N-{4-[2-(4-morpholinyl}-2-oxoethyl]-1 3-thiazol-2-
vlibenzenesulfonamide, 2,4,6-Trichloro-N-{4-{2-(4-morpholinyl)-2-oxoethyl}-
I,3-thiazol-2-yl tbenzenesultfonamide, 2,4-Dichloro-6-methyl-N-{4-[2-(4-
morpholinyl }-2-oxoethyl -1 3-thiazol-2-yl }benzenesulfonamide, N-{4-[2-(4-
mm‘phchnyi)—z.~0x0<—:thy1j~1,3~thiazcl~2—yi} [1,1'-biphenyl]-4-sulfonamide, N-{4-
[2-{(4-morpholinyl }-2-oxoethyl|-1,3-thiazol-2-yl } -4-propyibenzenesulfonamide,
2 4-Dichloro-N-{4-[2-{4-morpholinyl}-2-oxcethyl]-1 3-thiazol-2-
yl}benzenesulfonamide, 4-Chloro-2,6-dimethyl-N-{4-{ 2-(4-morpholiny}}-2-
oxoethyl]-1,3-thiazol-2-yl tbenzenesulfonamide, N-{4-{2 (4nm01phohnyl) -2-
oxoethyl-1,3-thiazol-2-yl} -4-phenoxybenzenesulfonamide, 2-Methyl-N-{4-[2-
{(4-morpholinyl)-2-oxoethyl}-1,3-thiazol-2-yl } -4-
(trifluoromethoxybenzenesulfonamide, N-{4-[2-(4~-morpholinyl)-2~-oxoethyl]-
1,3-thiazol-2-yl{-2 4-bis(triflucromethyl)benzenesuifonamide, 4-Bromo-2-
methyl-N-{4-[2-(4-morpholinyl }-2~-oxoethyl}-1,3-thiazol-2-
yl}benzenesulfonamide, 4-(2-Furyi}-N-{4-[2-(4-morpholinyl}-2-oxoethyl]-1,3-
thiazol-2-y1 tbenzenesulfonamide, 3'-Fluoro-6'-methoxy-N-{4-{2-(4-
morpholinyl }-2-oxoethyl]-1,3-thiazol-2-y1 [ 1, I'-biphenyl]-4-sulfonamide, 4-(5-
Methyl-2-thienyl}-N-{4-[2-(4-morpholinyl}-2-oxoethyl}-1,3-thiazol-2-
vl tbenzenesulfonamide, 3'-Acetyl-N-{4-{2-(4-morpholinyl}-2-oxoethvl]-1,3-
thiazol-2-v1}[1,1"-biphenyi}-4-sulfonamide, N-{4-[2-(4-Morpholinyl}-2-
oxoethyi]-1,3-thiazol-2-y1 } -4'-(irifluoromethoxy)f 1, T'-biphenvyl |-4-suifonamide,
3, 4'-Dichloro-N-{4-12-(4-morpholinyl}-2-oxoethyl}- 1, 3-thiazol-2-y1 [ 1,1'-
biphenylj-4-sulfonamide, 4-(1,3-Benzodioxoi-5-y1)-N-{4-[2-(4-morpholiny})-2-
oxoethyl]-1,3-thiazol-2-vl }benzenesulfonamide, 4-(5-chloro-2-thienyl}-N-{4-[2-
(4-morphinyl}-2-oxoethyl}-1,3-thiazol-2-vl } benzenesulfonanude, N-{4-[2-(4-
Morpholinyl)-Z-oxoethyt]-1,3-thiazol-2-yl }-4-(4-pyridinyl}benzenesultfonamide,
N-{4'-[({4-[2-(4-morpholinyl}-2-oxoethyl]-1,3-thiazol-2-
vl tamino)sulfonylil1,1-biphenyl}-3-yi}acetamide, N-{4-[2-(4-Morpholiny]}-2-
oxoethyl}-1,3-thiazol-2-yl}-4-(3-thienyl)benzenesulfonamide, N-{4-[2-(4-
Morpholinyl)-2-oxoethyl]-1,3-thiazol-2-yi }-4-(2-thienyl)benzenesulfonamide,
4-1({4-{2-(4-Morpholinyl}-2-oxoethyl}-1,3-thiazol-2-vl }aminojsulfonyl}f 1,1'-
biphenvlj-4-carboxylic acid, 4'-(Methylsulfanyl)-N-{4-[2-(4-morpholinyl}-2-
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oxoethyl}-1,3-thiazol-2-y1}-[1, 1'-biphenyl]-4-sulfonamide, N-{4-{2-(4-
Morpholinyl)-2-oxoethyl}-1,3-thiazol-2-y1 1-3' S-bis{tnfluoromethyh) 1, 1'-
biphenyl}-4-sulfonamide, 4'-Chloro-N-{4-[2-{(4-morpholinyl}-2-oxoethyl}-1,3-
thiazol-2-v1}[1,1"-biphenyi}-4-sulfonamide, N-{4-[2-(4-Morpholinyl}-2-
oxoethyi]-1,3-thiazol-2-y1}-3"-nitro[ 1, I'-biphenyl |-4-sulfonamide, 4-(1-
Benzofuran-2-y1)-N-{4-[2-{4-morpholinyl}-2-oxoethyi}-1,3-thiazol-2-

vl thenzenesulfonamide, N-{4-[2-(4-Morpholinyl)-2-oxoethyi}-1,3-thiazol-2-v1 }-
4-{1-pyrrolidinyl }oenzenesulfonamide, 4-{(4-Methyl-1-pipertdinyl}-N-{4-[2-{4-
morpholinyl }-2-oxoethyl}-1,3-thiazol-2-yl }benzenesulfonamide, 4-Anilino-N-
{4-[2-{(4-morpholinyl)-2-oxoethyl]-1,3-thiazol-2-yl tbenzenesulfonamide, 4~
{Benzylamino)}-N-{4-[2-{4-morpholinyl }-2-oxoethyl}-1 3-thiazol-2-

vl tbenzenesulfonamide, N-{4-[2-(4-Morpholinyl}-2-oxoethyl]-1,3-thiazol-2-y1 -
4-[(2-thienylmethyhaminolbenzenesulfonamide, 4-(4-Morpholinyl}-N-{4-[2-(4-
morpholinyl }-2-oxoethyl}-1,3-thiazol-2-vl tbenzenesultonamide, 4-(4-Methyl-1-
piperazinyl }-N-{4-[2-(4-morpholinyl }-2-oxoethyl }-1,3-thiazol-2-

yl tbenzenesulfonamide, N-{4-[2-(4-Morpholinyl)-2-oxoethyi}-1,3-thiazol-2-vl } -
4-{(3-pyridinylmeth-vD)aminolbenzenesulfonamide, 2,4-Dichloro-6-methyl-N-
{S-methyl-4-[2-(4-morpholinyl }-2-oxoethyl}~1,3-thiazol-2-
yi}benzenesulfonamide, N-{S-methyl-4-{2-(4-morpholinyl}-2-oxoethyl}-1,3-
thiazol-2-v1}{ 1, 1'-biphenyl}-4-sulfonamide, 2 4,6-Dichloro-N-{ 5-methyl-4-[2-
{4-morpholinyl}-2-oxoethyi]-1,3-thiazol-2-yl }benzenesulfonamide, 3-chloro-2-
methyl-N-{ 5-methyl-4-[ 2-(4-morpholinyl}-2-oxoethyl}-1,3-thiazol-2-
yltbenzenesulfonamide, 3-Chloro-N-(4-{2-[(ZR 65)-2,6-dimethylmorpholinyl]-
2-oxoethyl}-1,3-thiazol-2-y1}-2-methylbenzenesulfonamide, 3-Chloro-2-methyl-
N-(4-42-[(18,45)-2-0oxa-S-azabicyclo[2.2.1thept-5-yl}-2-oxoethyl }~-1,3-thiazol-
Z-yhbenzenesulfonamide, 3-Chloro-2-methyl-N-{4-[2-ox0-2-(4-
thiomorpholinylethyl]-1,3-thiazol-2-y1 tbenzenesulfonamide, N-{4-[2-ox0-2-(4-
thiomorpholinyljethyl]-1,3-thiazol-2-y1 }[ 1, 1'-biphenyl}-4-suifonamide, N-{4-[2-
oxo-2-{(4-thiomorpholinylethyl}-1,3-thiazol-2-yl } -4-propylbenzenesulfonamide,
2,4-Dichloro-6-methyl-N-{4-[2-0x0-2~(4-thiomorpholinyi jethyl}-1,3-thiazol-2-
vl tbenzenesulfonamide, 2,4,6-Trichloro-N-{4-[2-oxc-2-(4-
thiomorpholinyl)ethyl]-1,3-thiazol-2-vl tbenzenesultonamide, N-{4-[2-(1,1-
dioxido-4-thiomorpholinyl }-2-oxoethyl]-1,3-thiazol-2-y1 }-4-

propylbenzenesulfonamide, Tert-butyl 4-[(2-1{{(3-chloro-2-
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methyiphenyhsulfonyljamino}-1,3-thiazol-4-yhacetyl]-1-piperazinecarboxylate,
N-{4-[2-(4-Acetyl-1-piperazinyl)-2-oxoethyl ]-1,3-thiazol-2-y1 }-3~chloro-2-
methylbenzenesulfonamide, 3-Chloro-2-methyl-N-{4-[2-{4-methyl-1-
piperazinyl)-2-oxoethyl]-1,3-thiazol-2-yl  benzenesultfonamide triflucroacetate,
3-Chloro-2-methyl-N-{4-[2-ox0-2-(1 -piperazinyl yethyl}- 1, 3-thiazol-2-
yiibenzenesulfonamide trifluorcacetate, 2-Methyl-N-{4-[2-(4-methyl-1-
piperazinyl}-2-oxoethyi}-1,3-thiazol-2-y1 }-4-
{(trifluoromethoxy)benzenesulfonamide, 2.4-Dichloro-6-methyl-N- {4-[2-{4-
methyl-1-piperazinyl}-2-oxoethyl}-1,3-thiazol-2-yl }benzenesulfonamide, 2.4-
Dichloro-N-{4-[2-(4-methyi-1-piperazinyl)-2-oxoethyl}-1,3-thiazol-2-
ylbenzenesulfonamide, 3-chloro-N-(4-{2-[(2R}-2,4-dimethylpiperazinyl}-2-
oxoethyl §-1,3-thiazol-2-y1}-2-methyvlbenzenesulfonamide, 2-(2-{[(3-Chloro-2-
methylphenylsulfonvijamino}-1,3-thiazol-4-yl)-N-methoxy-N-
methylacetamide, 3-Chloro-2-methyl-N-{4-(Z-oxopentyl}-1,3-thiazol-2-
yllbenzeliesulfonamide, 4-Chloro-N-[4-(2-hydroxyethyl}-1, 3-thiazol-2-
yllbenzenesulfonamide, 3-Chloro-N-[4-(2-hydroxyethyl)-1,3-thiazol-2-y1}-2-
methyibenzenesulfonamide, 3-Chloro-N-[4-(3-hydroxypropyl}-1,3-thiazol-2-yi]-
2-methylbenzenesulfonamide, 3-Chloro-N-[4-(2-cthoxyethyl)-1,3-thiazol-2-y1}-
2-methylbenzenesulfonamide, 3-Chloro-N-[4-(2-isopropoxyethyl)-1,3-thiazol-2-
yi]-2-methylbenzenesulfonamide, N-{4-[2-(benzyloxy)ethyl]-1,3-thiazol-2-yi}-
3-chloro-2-methvlbenzenesulfonamide, 3-Chloro-N-{4-(2-methoxyethyl)-1,3-
thiazol-2-vl}-2-methylbenzenesulfonamide, 3-Chloro-N-{4-[2-(2-
fluoroethoxy)ethyi}-1,3-thiazol-2-y1 }-Z-methylbenzenesulfonamide, 3-Chloro-2-
methyl-N-{4-[2-(2,2 2-trifluoroethoxyjethyl]-1,3-thiazol-2-
vl tbenzenesulfonamide, 3-Chloro-2-methyl-N-{4-[2-(2-pyridinylsulfanylethyl}-
1,3-thiazol-2-yl}benzenesulfonamide, 3-Chloro-2-methyl-N-{4-[2-(3-
pyridinyioxy)ethyi}-1,3-thiazol-2-yl tbenzene- sulfonamide, Methyl 2-{2-(2-{{(3-
chloro-2-methylphenyl)suifonyl Jamino}-1,3-thiazol-4-vijethoxylbenzoate, 3-
Chloro-N-[5-[(dimethylamino)methyl]-4-(2-ethoxyethyl}- 1, 3-thiazol-2-y1}-2-
methyibenzenesulfonamide, 2-(2-{[(3-Chloro-2-methylphenyl jsulfonyljamino}-
1,3-thiazol-4-ylethylmethanesulfonate, 3-(2-{{(3-chloro-2-
methyiphenyhsulfonyljamino}-1,3-thiazol-4-yhpropylmethanesulfonate, 2~(2~
{{(3-Chloro-2-methylphenyhsulfonyljamino }-1,3-thiazol-4-vlethyl acetate, 2
{2-{{(3-Chloro-2~-methylphenyl}sulfonyl]amino}-1,3-thiazol-4-yl)ethyl



WO 2019/075394 PCT/US2018/055703

propionate, 2-(2-{[(3-Chloro-2-methylphenylisultonyljamino}-1,3-thiazol-4-
yhethyl 2-methylpropanoate, 2-(2-4{(3-Chioro-2-
methylphenylisulfonyljamino }-1 3-thiazol-4-yhethyl 2-furcate, 2-(2-{{(3-
chloro-2-methylphenyl)sultonyllamino}-1,3-thiazol-4-ylethyl benzoate, 2-(2-
{{(3-Chloro-2-methylphenyhsulfonyljamino -1, 3-thiazol-4-ylethyl 4-
morpholinecarboxylate, 2-(2-{[{3-Chloro-2-methylphenyl}jsulfonyijamino}-1,3-
thiazol~-4-yhethyl diethylcarbamate, 2-(2-{[(3~Chloro-2-
methyiphenyhsulfonvljamino -1, 3-thiazol-4-yliethyl ethylcarbamate, N-[4-{2-
azidoethyl)-1 3-thiazol-2-y1}-3-chloro-2-methvibenzenesuifonamide, N-[4-(2-
aminoethyl}-1,3-thiazol-2-y1]-3-chloro-2-methylbenzenesulfonamide, 3-Chioro-
2-methyl-N-{4-[2-(methylamino)ethyl}-1,3-thiazol-2-yl }benzenesulfonamide, 4-
Chloro-N-{4-[2-(digthylaminojethyl]-1,3-thiazol-2-yl }benzenesulfonamide
hydrochloride, 3-Chloro-N-{4-[2-(diethylamino)ethyl}-1 3-thiazol-2-yl}-2-
methylbenzenesulfonamide hydrochloride, 3-Chloro-N-{4-[2-(1 H-imidazol-1-
yhethyl]-1,3-thiazol-2-yl }-2-methylbenzenesulfonamide dihydrate, 3-Chloro-2-
methyl-N-{4-[2-(4-methyl-1-piperazinyijethyl]-1,3-thiazol-2-
vltbenzenesulfonamide dihydrochloride, 3-Chloro-2-methyl-N-{4-[2-(4-
morpholinylethyl}-1,3-thiazol-2-yl }benzenesulfonamide hydrochlonide, 3-
Chioro-2-methyl-N-{4-{(4-morpholinylmethyl}-1,3-thiazol-2-
yllbenzenesulfonamide hydrochlornide, 2,4,6-Trichlioro-N-{4-[2-(4-

morpholinyl jethyi}-1,3-thiazol-2-yl tbenzenesutfonamide hydrochloride, 2 4-
Dichloro-N-{4-[2-(4-morpholinyljethyl]-1,3-thiazol-2-yl | benzenesulfonamide
hydrochloride, 2,4-Dichloro-6-methyl-N-{4-{2-(4-morpholinyljethvi]-1,3-
thiazol-2-yl }benzenesulfonamide hydrochloride, N-{4-[2-(4-Morpholinyl)ethyl]-
1,3-thiazol-2-yl}-4~-propylbenzenesulfonamide hydrochloride, 3-Chloro-N-{ 4~
[2-(ethvlaminojethyl]-1,3-thiazol-2-vl }-2-methylbenzenesulfonamide, 3-Chloro-
N-{(4-{ 2-[2-hydroxyethyDaminojethyl}-1,3-thiazol-2-y1)-2-
methylbenzenesulfonamide, 3-Chloro-N-(4-{(3-[(2-

hydroxyethyhaminolpropyl }-1,3-thiazol-2-v1)-2-methylbenzenesulfonamide
hydrochloride hydrate, N-[2-(2-{{(3-chloro-2-methylpheny! jsulfonyljamino} -
1,3-thiazol-4-yhethyl]-N-ethylacetamide, 3-Chloro-2-methyl-N-{4-[2-(3-0x0-4-
morpholinyljethyl]-1,3-thiazol-2-yl jbenzenesulfonamide, 3-Chioro-N-{4-{2-(2-
hydroxy-3-oxo-4-morpholinyl yethylt}-1,3-thiazol-2-y1 }-2-

methylbenzenesulfonamide, 2,4-Dichloro-N-{4-[2-(3-oxo-4-morpholinvijethyl -
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t,3-thiazol-2-y] tbenzenesulfonamide, 2,4-Dichloro-6-methyl-N-{4-|2-(3-ox0-4-
morpholinyl yethyl}-1,3-thiazol-2-yl }benzenesulfonamide, 2,4,6-Trichloro-N-{4-
[2-(3-oxo-4-morpholinyl)ethyl}-1,3-thiazol-2-vl | benzenesulfonamide, 4,5-
Dichloro-N-{4-[2-(3-oxo-4-morpholinyljethyl]-1, 3-thiazol-2-y1}-2-
thiophenesulfonamide, N-{4-[2-(3-Oxo-4-morpholinylyethyl}-1.3-thiazol-2-yl } -
4-phenoxybenzenesulfonamide, 3-Fluoro-N-{4-[2-(3-oxo-4-morpholinyl jethyl}-
1,3-thiazol-2-yl}benzenesulfonamide, N-{4-[2-(3-Oxo-4-morpholinvl jethvi}-
1,3-thiazol-2-y1}-5-(2-pyridinyl}-2-thiophenesulfonamide, N-{2-Chloro-4-[{{4-
[2-(3-oxo-4-morpholinyljethyl}-1,3-thiazol-2-

yiiaminojsulfonyliphenyl tacetamide, 3-Chloro-2-methyl-N-{4-[(3-ox0-4~
morpholinylymethyi}-1,3-thiazol-2-vl }benzenesulfonamide, 3-Chloro-2-methyl-
N-{4-3-(3-oxo-4-marpholinyDpropylt}-1,3-thiazol-2-yl } benzenesulfonamide, 3-
Chloro-N,2-dimethyl-N-{4-[2-(3-oxo-4-morpholinylethyl}-1,3-thiazol-2-
ylibenzenesulfonamide, 3-Chloro-2-methyi-N-{4-[2-(2-methvl-3-ox0-4-
morpholinyl jethyl]-1,3-thiazol-2-yl }benzenesulfonamide, N-{2-(2-{[(3-Chloro-
2-methylphenyljsulfonyljamino}~1,3-thiazol-4-yljethyilacetamide, 3-Chloro-2-
methyi-N-{4-{2-(3-oxc-1,4-oxazepan-4-vl)ethyi}-1,3-thiazol-2-
yitbenzenesulfonamide, 3-Chloro-2-methyl-N-{4-[2~(2-0x0-1-
pyrrolidinyljethyi}-1,3-thiazol-2-yl }benzenesulfonamide, 3-Chloro-2Z-methyl-N-
{4-[2-(2-oxo--imidazolidinylethyi}-1,3-thiazol-2-vl }benzenesultonamide, 3-
Chloro-2-methyl-N-{4-[2-(2-0x0-1,3~-oxazolidin-3-yhethyl|-1,3-thiazol-2-

vl benzenesulfonamide, N-[2-(2-4[{3-Chloro-2-methylphenyDsulfonyljamino} -
I,3-thiazol-4-yhethyl]-N-(2-hydroxyethyl)-2-furamide, N-[2-(2-{[(3-chloro-2-
methylphenyhsulfonyljamino}-1,3-thiazol-4-ylethyi}-N-
methylcyclopropanecarboxamide, 3-Chloro-2-methyl-N-{4-[2-(4-methyl-2-oxo-
I-piperazinyl)ethyl]-1,3-thiazol-2-yl}benzenesulfonamide hydrochloride, 3-
Chloro-2-methyl-N-(4-{ 2-[(methylsulfonyl Jaminojethyl }-1,3~thiazol-2-
yi)benzenesulfonamide, 3-Chloro-2-methyl-N-(4-{2-
[methyl{methylsulfonyhaminojethyl }-1,3-thiazol-2-vl}benzenesulfonamide, 3-
Chloro-2-methyl-N-[4-(2-{ [(tnfluoromethy] sulfonyljaminoethyl)-1,3-thiazol-
2-yllbenzenesulfonamide, 3-Chloro-2-methyl-N-{4-(2-
{methvl[{iriflucromethylsulfonvljamino tethyl}-1,3-thiazol-2-
yllbenzenesulfonamide, N-[2-(2-{[{3-Chloro-2-methylphenyhsulfonyljamino}-
1,3-thiazol-4-yhethyli-1-methyl-1H-imidazole-4-sulfonamide, 3-Chloro-N-{4-
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{ 2-[[(3-chloro-2-methviphenylsulfonyl[(methylaminojethyl }-1,3-thiazol-2-y1}-
2-methylbenzenesulfonamide, N-[4-(2-bromoethyl}-1,3-thiazol-2-yl}-3-chloro-2-
methylbenzenesulfonamide, 3-Chloro-N-[4-(2-chloroethyl)-1,3-thiazol-2-y1}-2-
methylbenzenesulfonamide, 3-Chloro-2-methyl-N-{4-[(S-methyl-1,3 4-
oxadiazol-2-yDmethyl]-1,3-thiazol-2-y1}benzenesulfonamide, and Ethyl 3-(2-

{{(3-chloro-2-methylphenyljsulfonyljamino}-1, 3-thiazol-4-yhpropancate.

18639} In some embodiments, the 11B-hydroxysteroid dehydrogenase type 1
inhibitor is a compound described 1n U.S. Patent Application Publication No.
2005/0250776. In some embodiments, the 118-hydroxystercid debydrogenase
type 1 inhibitor is selected from the group consisting of ethyl (2-{[(2,4-dichloro-
S-methylphenyl)sulfonyllamino }-1,3~thiazol-5-yhacetate, ethyl (2-{{(4-
chiorophenylisulfonyliamino}-1,3-thiazol-5-yDacetate, ethyl (2-{[(2.4-
difluorophenyl)suifonyl lamino }-1,3-thiazol-5-yljacetate, ethyl {2-{{(2,5-
dichlorothien-3-ylsultonyljamino}-1,3-thiazol-5-yl)acetate, ethyl (2-{[(2-
chlorophenyi)sulfonyliamino}-1,3-thiazol-5-yacetate, ethyl {2-{(1-
naphthylsulfonyl)amino}-1,3-thiazol-5-vl tacetate, ethyl (2-{{(3-chloro-2-
methylphenyhsulfonyljamino }-1,3-thiazol-S-vljacetate, ethyl {2-[(1,1-biphenyl-
4-yisulfonyljaming]-1,3-thiazol-S-yiacetate, ethyl (2-{{(4-
nitrophenyhsulfonytlamino}-1,3-thiazol-S-ylacetate, ethyl (2-{[(4-
methoxyphenyljsulfonyljamino (-1 3-thiazol-5-ylacetate, ethyl (2-{[(2,5-
dichlorophenylsulfonyljamino}-1,3-thiazol-5-yhacetate, 3-chloro-N-{5-(2-
hydroxyethyt)-1,3-thiazol-2-yi}-2-methylbenzenesulfonamide, 3-chioro-N-[5-(2-
ethoxyethyi)-1 3-thiazol-2-yl]-2-methylbenzenesulfonamide, ethyl (2-{{(3-
chlorophenyljsulfonyllamino}-1,3-thiazol-5-vl)acetate, ethyl (2-{{(4-
fluorophenyl)sulfonyllamino}-1,3-thiazol-5-yDacetate, ethyl (2-{{{4-
isopropylphenylysulfonyljamino}-1,3-thiazol-5-yDacetate, ethyl [2-(4[4-({{4-(2-
ethoxy-2-oxoethyl)-1,3-thiazol-2-yl]amino } carbonvl)phenylijsulfonyl jamino)-
1,3-thiazol-S-yljacetate, ethyl [2-({[2~(triflucromethylphenyl jsulfonyl tamino}-
I 3-thiazol-S-yllacetate, ethyl [2-({[3-(triflucromethyl)phenylsulfonyljamino)-
1,3-thiazol-5-yljacetate, ethyl [2-({[4-(rifluoromethyl phenyl Isulfonylamino)-
1,3-thiazol-3-yljacetate, methyl (2-{{(3~-chlore-Z-methyviphenylsulfonyljamino}-
1,3-thiazol-S-ylacetate, 3-chloro-N-[5-(2-isopropoxyethyl)-1 3-thiazol-2-yi}-2-

methvibenzenesulfonamide, 3-chloro-N-[5-(2-methoxyethyl)-1,3-thiazol-2-yl]-
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2-methylbenzenesulfonamide, 2-(2-{{(3-chloro-2-
methylphenyhsulfonyljaminoe }-1,3-thiazol-S-yljethylmethanesulfonate, 3-
chloro-N-{5-[2-(2-fluorocethoxy jethyl]-1,3-thiazol-2-yl } -2~
methylbenzenesulfonamide, 3-chloro-2-methyl-N-{5-[2-(2,2,2-
trifluoroethoxyjethyl]-1,3-thiazol-2-yl }benzenesulfonamide, 2-(2-{[(3-chloro-2-
methylphenyhsulfonyljamino}-1,3-thiazol-5-yljethyl acetate, 3-chloro-2-
methyl-N-[5-(Z-morpholin-4-ylethyl}-1,3-thiazol-2-vijbenzenesulfonamide, N-
[5-(2-bromoethyt}-1,3-thiazol-2-yl1}-3-chloro-2-methylbenzenesulfonamide, 2-
(2-1[(3-chloro-2-methylphenyhsulfonyljamine }-1 3-thiazol-5-ylethyl
2-(2-{{(3-cbloro-2-methylphenylsulfonvijamino}-

> ASall

morpholine-4-carboxylate
I,3-thiazol-5-ylethyl diethylcarbamate, 2-(2-{[(3-chloro-2-
methyiphenyhsulfonvllamine}-1,3-thiazol-5-ylethyl propionate, 2-(2-{[{3-
chloro-2-methylphenyl)suifonyllamino}-1,3-thiazol-5-yljethyl2-
methylpropancaie, 2-(2~{{{3-chloro-2-methylphenyl}sulfonyljamino}-1,3-
thiazol-5-yhethyl 2-furcate, 2-(2-{{(3-chloro-2-methylphenyl)sulfonyljamino}-
1,3-thiazol-5-yhethyl benzoate, 2-(2{[(3~-chloro-2-
methyiphenyl)sulfonvljamino}-1,3-thiazol5-vl)ethyl ethyicarbamate, 3-chloro-2-
methyl-N-[5-(2-oxopentyl)-1,3-thiazol-2-yl]benzenesulfonamide, N-{5-[2-(1,1-
dioxidothiomorpholin-4-yi-2-oxoethvl]-1,3-thiazol-2-y1 }-4-
propylbenzenesulfonamide, 2 4-dichloro-6-methyl-N-{ 5-[2-(4-methylpiperazin-
1-yl}-2-oxoethyl]-1,3~thiazol-2-yi } benzenesulfonamide, 3-chloro-2-methyl-N-
{5-[2-(3-oxomorpholin-4-yljethyl]-1,3-thiazol-2-yl }benzenesulfonamide, 2,4-
dichloro-6-methyl-N-(5-(2-morpholin-4-yi-2-oxoethyl}-1,3-thiazol-2-
yllbenezenesulfonamide, N-[5-(2-morpholin-4-yl-2-oxoethyl }-1,3-thiazol-2-yi}-
1, 1'-biphenyl-4-sulfonamide, N-[5~(Z-morpholin-4-yi-2-oxoethyl)-1,3 -thiazol-2-
yl]-4-propylbenzenesulfonamide, N-[5-(2-oxo-2-thiomorpholin-4-ylethyl)-1,3-
thiazol-2-y1}-1, '-biphenyl-4-sulfonamide, N-{S~+(2~ox0-2-thiomorpholin-4-
ylethyl)-1,3-thiazol-2-yl}-4-propylbenzenesuifonamide, 2, 4-dichloro-6-methyl-
N-{5-(2-ox0-2-thiomorpholin-4-vliethyl}-1,3-thiazol-2-yljbenzenesulfonamide,
N-[S-(2~oxo-2-piperidin-1-ylethyl)-1,3-thiazol-2-yl]-1,1-biphenyl-4-
sulfonamide, N-[5-(2-oxo-2-piperidin-1-ylethyi}-1,3-thiazol-2-v1]-4-
propylbenzenesulfonamide, 2. 4-dichloro-6-methyl-N-{ 5-(2-oxo-2-piperidin-1-
ylethyl)-1,3-thiazol-2-yl}benzenesulfonamide, ethyl oxo{2-{[{4-

propyiphenylisulfonvijamino}-1,3-thiazol-5-ylacetate, ethvl (2-{[(3-chloro-2-
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methyiphenyhsulfonyljamino}-1,3-thiazol-5-yh(oxo)acetate. ethyl oxo(2-
{{(2.4,6-trichlorophenyl)sulfonylJamino }-1,3-thiazol-S-vhacetate, ethyl {2-

({1, 1-biphenyl-4-ylsulfonyljaminc]-1,3-thiazol-5-yl }{ox0)acetate, 3-chloro-2-
methyl-N-[4-methyl-5-(- 2-morpholin-4-y1-2-oxoethyl}-1,3-thiazol-2-
yilbenzenesulfonamide, 2,4,6-trichloro-N-[4-methyl-5-(2-molpholin-4-y1-2-
oxoethyl}-1 3-thiazol-2-yl |benzenesulfonamide, N-[4-methyl-5-(2-morpholin-4-
vi-2-oxoethyl)-1,3-thiazol-2-yl]-1,1"-biphenyl-4-sulfonamide, ethyl (2-{[(4-
bromo-5S-chlorothien-2-vl)sulfonyljamino |- 1,3-thiazol-S-yl}acetate, ethyl (2~
{[{3-bromo-5-chlorothien-2-yhsulfonylJamino }- 1 3-thiazol-3-yhacetate, ethyl

{1 2-[{({5-[1-methyl-S-(trifluoromethyl}-1H-pyrazol-3-yljthien-2-
yhisulfonyDaminol-1,3-thiazol-3-yDacetate, ethvl {2-[({5-[2-
{methylthioypyrimidin-4-ylithien-2-yl } sulfonyllamino}-1,3-thiazol-5-yl  acetate,
methy! (4-methyl-2-{[(2,4,6-trichlorophenyl)sulfonyljamino}-1,3-thiazol-5-
yhacetate; 3-chloro-2-methvi-N-{5-(2-ox0-2-piperazin-i-ylethyl}-1,3-thiazol-2-
yllbenzenesulfonamide, 4-bromo-2-methyl-N-{5-(2-morpholin-4-yi-2-oxoethyl}-
1,3-thiazol-2-yljbenzenesulfonamide, N-[5-(2-morpholin-4-yl-2-oxoethyl)-1,3~
thiazol-2-v1}-2,4-bis{triflucromethyl)benzenesulfonamide, 2-methyl-N-[S-(2-
morpholin-4-yl-2~-oxoethyl)-1,3-thiazol-2-y1j-4-
(trifluoromethoxybenzenesulfonamide, N-{5-(2-morpholin-4-yl-2-oxoethyl)-
1,3-thiazol-2-yl}-4-phenoxvbenzenesulfonamide, ethyl (2-{[(2,3,4-
trichlorophenylsulfonyliamino}-1,3-thiazol-S-vhjacetate, ethyl (2-{{(4-bromo-
2,5-difluorophenylsulfonyljamino -1, 3-thiazol-S-yhacetate, ethyl [2-({[4-
(trifluoromethoxy phenyljsulfonyl famino)-1,3-thtazol-S-vljacetate, ethyl {2-
({[4-(phenylsulfonyl thien-2-yl]sulfonyl }amino)-1,3-thiazol-S-yljacetate, ethyl
[2-({[S-(phenylsulfonyhithien-2-yljsulfonylyamino)-1,3~thiazol-5-yi]acetate,
ethyl (2-{{(2,6-dichlorophenyl}sulfonyljamino}-1,3-thiazol-S-yljacetate, ethyl
(2-1[(2,4-dichlorophenyl}sulfonyl]amino }-1,3-thiazol-3~yDacetate, tert-butyl 4-
[(2-{[(3-chloro-Z-methylphenyDsulfonyljamino}-1,3-thiazol-5-
yhiacetylpiperazine-1-carboxylate, 3-chloro-2-methyl-N-{5-[2-(pyridine-3-
yvioxy)ethyll-1,3-thiazol-2-vl }benzenesulfonamide, 3-chloro-2-methyl-N-[ 5-(2~
oxo-2-thiomorpholin-4-ylethyl)-1,3-thiazol-2-vl]benzenesulfonamide, ethyl (2-
{[{(4-bromo-2-flucrophenyl sulfonyl]amine}-1,3-thiazol-5-yl)acetate, 3-chloro-
2-methyl-N-[5-(2-morpholin-4-yi-2-oxcethyl}-1 3-thiazol-2-

ylbenzenesulfonamide, methyl (2-{{{4-chlorophenyl)sulfonyijamino}-4-methvl-
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t,3-thiazol-S-ylacetate, methy! (2-{[(3-chloro-2-methylphenylhsulfonyljamino}-
4-methyl-1,3-thiazol-S-yhacetate, 3-chloro-2-methyl-N-{5-(2-ox0-2-pyrrolidin-
t-ylethyl}-1,3-thiazol-2-yl |benzenesulfonamide, ethyl (2-{[(3-
methoxyphenyhDsulfonyljamino}-1,3-thiazol-5-yl)acetate, ethyl (2-{[(5-fluoro-2-
methylphenyDsulfonyljamino) }~1.3-thiazol-5-yhacetate, ethyl (2-{[(4-
propyiphenyhsulfonyljamino}-1,3-thiazol-5-yljacetate, 3-chloro-2-methyl-N-[5-
(2-oxo-2-piperidin-1-yl-ethyl)-1 3-thiazol-2-yljbenzenesulfonamide, ethyl (2-
{[{3,5-dichlorophenyl)sulfonyl jaminc}-1,3-thiazol-5-yllacetate, ethvl (2-{[{3.4-
dichlorophenyl)- sulfonyljamino}-1 3-thiazol-5-yvhacetate. ethyl (2-{[(2 4-
dichloro-6-methylphenyl)sutfonyljamino}-1,3-thiazol-5-yhacetate, 3-chloro-2-
methyl-N-[ 5-(morpholin-4-yimethyl)-1,3-thiazol-2-yllbenzenesutfonamide, 3-
chloro-N-{5-[2-(1 H-imtdazol-1-yl)ethyl}-1,3-thiazol-2-y1 }-2
methylbenzenesulfonamide, ethyl [2-({[2-methyi-4-
(triflucromethoxy)phenyljsulfonyl fam-inoj-1,3-thiazol-5-vljacetate, ethvl (2-
{1(2,3 4-trifluorophenyl)suifonyl J-amino | -1,3-thiazol-5-yl}acetate, ethyl {2~
{1(2.4,6-trifluorophenyijsulfonyljamino j-1,3-thiazol-5-yDacetate, ethyl (2-{{(5-
chlorothien-2-yiisulfonyljamino}-1,3-thiazol-5-yl)acetate, ethyl (2-{{(2-chloro-
4-fluorophenyl)sulfonylJamino}-1,3-thiazol-5-yhacetate, ethyl (2-{{{5-isoxazol-
3-ylthien-2-yljsulfonyl jamino }-1,3-thiazol-S-yljacetate, ethyl (2-{{{4-
phenoxyphenylsulfonyliamino}-1,3-thiazol-5-yhacetate, ethyl [2-({12,4-
bis{trifluoromethy! yphenyl jsulfonyllamino)-1,3-thiazol-5-yliacetate, 3-chioro-2-
methyl-N-{5-[2-(3-ox0-1,4-oxazepan-4-ylethyl}-1 3-thiazol-2-
yltbenzenesulfonamide, 3-chloro-Z-methyl-N-{5-[2-(2-oxopyrrolidin-1-
yhethyl]-1,3-thiazol-2-yl }benzenesulfonamide, 3-chioro-2-methyl-N-{5-[2-(4-
methyl-2-oxopiperazin- 1-yhethyl}~1,3-thiazol-2-yl }benzenesulfonamide, 2 4-
dichloro-N-{5-[2-(3-oxomorpholin-4-yl)ethyi}-1,3-thiazol-2-
yitbenzenesulfonamide, 2,4-dichloro-6-methyl-N-{5-[2-(3-oxomorpholin-4-
yhyethyl}-1,3-thiazol-2-vl } benzenesulfonamide, 4-(2-furyl}-N-[5-(2-morpholin-
4-yl-2-oxoethyl)-1,3-thiazol-2-yljbenzenesultonmide, 5'-fluore-2'-methoxy-N-
[5-(2-morpholin-4-yl-2-oxoethyl}-1,3-thiazol-2-yl}-1,1-biphenvl-4-sulfonamide,
4-(S-methylthien-2-y1)-N-{ 5-(2-morpholin-4-yl-2-oxoethyl }-1,3-thiazol-2-
vilbenzenesulfonamide, 3'-acetyl-IN-[5-(Z-morpholin-4-y1-2Z-oxoethyl}-1,3-
thiazol-2-yl}-1, 1'-biphenyl-4-sulfonamide, N-[5-(2-morpholin-4-yl-2-oxoethyl)-
1,3-thiazol-2-yl}-4'-(trifluoromethoxy - 1,1-biphenyl-4-sulfonamide, 3',4'-
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dichloro-N-{5-(2-morpholin-4-yl-2-oxoethyl)-1,3-thiazol-2-yi}-1,1-biphenyl-4-
sulfonamide, 4-(1,3-benzodioxol-5-y1)}-N-[5-(2-morpholin-4-yl-2-oxoethyl)-1,3-
thiazol-2-ylThenzenesulfonamide, N-[5-(2-morpholin-4-yl-2-oxoethyl)-1,3-
thiazol-2-vl}-4-pyridin-4-ylbenzenesulfonamide, N-[4"-({{5~(2-morpholin-4-yi-
2-oxoethyl}-1,3-thiazol-2-yljamino }sulfonyl)-1, T'-biphenyl-3~yljacetamide, N-
[5-(2-morpholin-4-yl-2-oxoethyl}-1,3-thiazol-2-yl}-4-thien-3-
vibenzenesulfonamide, N-[5-(Z-morpholin-4-yl-Z-oxoethyl}-1,3-thiazol-2-y1j-4-
thien-2-vibenzenesulfonamide, 4'-({[5-(2-morpholin-4-yl-2-oxoethylt)-1.3-
thiazol-2-yl]amino}sulfonyl)-1,1'-biphenyl-4-carboxylic acid, 4'-(methylthio)}-N-
[5-(2-morpholin-4-yl-2-oxoethyli)-1,3-thiazol-2-y1]-1,1"-biphenyl-4-sulfonamide,
N-[5-(2~-morpholin-4-yl-2-oxoethyi)-1,3-thiazol-2-v1}-3', 5"-bis(trifluoromethyl)-
1,1-biphenyl-4-sulfonamide, 4'-chloro-N-[5-(Z-morpholin-4-vl-2-oxo-ethyl)-
1,3-thiazol-2-v1}-1,1'-biphenyl-4-sulfonamides, N-[5-(2-morpholin-4-vi-2-
oxoethyl)-1,3-thiazoi-2-y1]-3-nitro-1, 1'-biphenyl-4-sulfonamide, and isopropyl
(2-{[(3-chloro-2-methylphenyl)sulfonyljamino}-1,3-thiazol-5-yl)acetate, or a
pharmaceutically acceptable salt, solvate, hydrate, sterecisomer, tautomer, N-

oxide or prodrug thereof.

{6049} In some embodiments, the 11B-hvdroxysteroid dehydrogenase type 1
inhibitor 1s a compound described in U.S. Patent Application Publication No.
2010/0113435. In some embodiments, the 113-hydroxysteroid dehydrogenase
type 1 inhibitor is selected from the group consisting of ethyl (4-{[(3-chioro-2-
methylphenybisulfonyljamino tthien-3-ylacetate, (4-{[(3-chloro-2-
methylphenyhsulfonyljamino Hthien-3-vlacetic acid, 2-(4-{[(3-chloro-2-
methyiphenyhsulfonyljamino }thien-3-y1}-N-methylacetamide, 2-(4-{[(3-chloro-
2-methylphenyl)sulfonyllamino Hhien-3-yl)-N-ethylacetamide, 2,5-dichioro-N-
(3-chloro-2,3'-bithien-4'-yhbenzenesulfonamide, isopropyl (4-{[(3-chioro-2-
methyiphenyl)sulfonvljamine tthien-3-yl)acetate, 3-chloro-N-{4-(2-
hydroxyethylthien-3-y1}-2-methylbenzenesulfonamide, 3-chloro-N-{4-(2-
ethoxyethyl)thien-3-yl]-2-methylbenzenesulfonamide, 2-(4-{{{3-chloro-2-
methylphenyhsulfonyljamino pthien-3-y[)-N,N-diethylacetamide, methyl (4-
{{{3-chloro-Z-methylphenyl)sulfonyl lamino} thien-3-vl)acetate, 3-chloro-N-[4-
{2-1sopropoxyethylthien-3-y1]-2-methylbenzenesulfonamide, 3-chloro-N-[4-(2-

methoxyethylthien-3-y1}-2-methylbenzenesulfonamide, 2-(4-{{(3-chloro-2-

30
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methyiphenyhsulfonyljamino jthien-3-yljethy! methanesulfonate, 2-{4-{{(3-
chloro-2-methylphenyl)suifonylJamino Hthien-3-ylacetamide, 3-chloro-N-{4-{2-
(2-fluoroethoxy jethylthien-3-vl }-2-methylbenzenesulfonamide, 3-chloro-2-
methyl-N-{4-[2-(2,2, 2-triflucroethoxy)ethyljthien-3-vl } benzenesulfonamide, 2-
(4-1[(3-chloro-2-methylphenylsulfonyljamine fthien-3-yhethyl acetate, 3-
chloro-2-methyl-N-{4-(2-morpholin-4-ylethyl)thien-3-yl}benzenesulfonamide,
N-{4-(2-bromoethyl)thien-3-vi}-3-chloro-2-methylbenzenesuifonamide, 2-(4-
{[{3-chloro-Z-methylphenylsulfonyl jJaminc} thien-3-vl)ethyl morpholine-4-
carboxylate, 2-{(4-{{(3-chloro-2-methylphenyl)sulfonyljaminojthien-3-yhethvl
diethvicarbamate, 2~(4~-{[{3-chloro-2-methylphenybsulfonyl jamino j thien-3-
yliethyl propionate, 2-(4-{{(3-chicro-Z-methyiphenylsulfonylJamino }thien-3-
vhethyl 2-methylpropanoate, 2-(4-{[{3~chloro-2-
methylpheny!)sulfonyljamino tthien-3-yl)ethyl 2-furcate, 2-(4-{[{3-chloro-2-
methyiphenyhsulfonyijamino} thien-3-yljethyl benzoate, 2-(4-{{(3~chloro-2-
methylphenyhsulfonyljamino}thien-3-yl}-N-methoxy-N-methylacetamide, 3-
chloro-N-{4-[2-(diethylamino)ethyl Jthien-3-yi }-2-methylbenzenesulfonamide,
2-{4-{[(3-chloro-2-methyiphenyl)sulfonyl jamino }thien-3-yi jethyl
cthylcarbamate, N-{2-(4-{[(3-chloro-2-methylphenyDsulfonyilaminoj thien-3-
yhethyl}-N-ethylacetamide, 3-chloro-2-methyi-N-[4-(2-oxopentyl ythien-3-
yllbenzenesulfonamide, N-{4-[2-(1,1-dioxidothiomorpholin-4-yi}-2-oxoethyl-
Jthien-3-y1 }-4-propylbenzenesulfonamide, 2,4,6-trichloro-N-{4-(2-morpholin-4-
ylethyl)thien-3-ylibenzenesulfonamide, 2,4-dichloro-N-{4-(2-morpholin-4-
viethylithien-3-y1jbenzenesuifonamide, 3-chloro-2-methyi-N-{4-{2-(3-
oxomorpholin-4-yDethyljthien-3-yl tbenzenesulfonamide, 2, 4-dichloro-6-
methyi-N-[4-(2-morpholin-4-ylethyhthien-3-yljbenzenesulfonamide, N-[4-(2-
morpholin-4-ylethyljthien-3-yi]-4-propylbenzenesulfonamide, 2,4-dichloro-6-
methyl-N-{4-(2-morpholin-4-yi-2-oxoethyl)thien-3-yljbenzenesulfonamide,
2.4,6-trichioro-N-[4-(2-morpholin-4-yl-2-oxoethyl ythien-3-
yllbenzenesulfonamide, N-[4-(2-morpholin-4-yl-2-oxoethyl jthien-3-v1i-1,1'-
biphenyl-4-sulfonamide, N-{4-{2-morpholin-4-yl-2-oxoethyl thien-3-yi}-4-
propylbenzenesulfonamide, N-[4-(2-oxo-2-thiomorpholin-4-ylethylthien-3-yi]-
I, 1-biphenyl-4-sulfonamide, N-[4-(2-oxo-2-thiomorpholin-4-ylethyl}thien-3-
yl]-4-propylbenzenesutfonamide, 2,4-dichloro-6-methyl-N-{4-(2-ox0-2-

thiomorpholin-4-ylethylythien-3-ylibenzenesuifonamide, N-[4-(2-oxo-2-~
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piperidin-1-ylethylthien-3-yl}-1,1-biphenyl-4-sulfonamide, N-{4-(2-0x0-2-
piperidin-1-ylethythien-3-yl}-4-propvibenzenesulfonamide, 2 4-dichloro-6-
methyl-N-{4-(2-oxo-2-piperidin-1-ylethyljthien-3-ylIbenzenesulfonamide, 2,4,6~
trichloro-N-{4-(2-oxo-2-piperidin-1-ylethylythien-3-yljbenzenesulfonamide, N-
(4-phenylthien-3-yl}-4-propylbenzenesulfonamide, ethyl (4-{[(3-chloro-2-
methylphenyhsulfonyljamine jthien-3-yl }{oxo)acetate, 3-chloro-2Z-methyl-N-(4-
phenylthien-3-yhbenzenesulfonamide, 3-chloro-N-[4-(4-fluoro-3-
methyiphenylthien-3-yl}-2-methylbenzenesulfonamide, 2.4,6-trichlore-N-{4-
phenylthien-3-yhbenzenesulfonamide, N-(4-phenylthien-3-yl)-1,1-biphenyl-4-
sulfonamide, 2,4-dichloro-6-methyl-N-(4-phenylthien-3-vi jbenzenesulfonamide,
2-{4-[(1, "-biphenyl-4-yisulfonylyanminojthien-3 -yl } -N-ethyl-N-
methylacetamide, N-ethyl-N-methyl-2-(4-{[(4-
propylphenyl)sulfonyljaminojthien-3-yhacetamide, 2-(4-{{(2,4-dichloro-6-
methyiphenyhsulfonyljamino} thien-3-y1)-N-ethyl-N-methvylacetamide, N-ethyl-
N-methyi-2-(4-{[(2,4,6-trichiorophenyl}sulfonyl jJamino {thien-3-yl)acetamide,
2,4, 6-trichloro~-N-{4-(2-ox0-2-thiomorpholin-4-ylethylthien-3-
vl]benzenesulfonamide, 2-{4-[(1,1"-biphenyl-4-yisulfonyijaminc]thien-3-yi}-N-
isopropyl-N-methylacetamide, 2-{4-[(1,1-biphenyl-4-yl-sulfonyljyamino}thien-3-
yi}-N,N-diethylacetamide, N N-diethyi-2-(4-{[(4-
propylphenyl)sulfonyljamino lthien-3-ylacetamide, 2-(4-{{(2,4-dichloro-6-
methyl- phenylsulfonyljamino jthien-3-y1 }-N N-diethylacetamide, N, N-diethyl-
2-(4-1[(2,4,6-trichlorophenyl}sulfonyl Jamino} thien-3-yljacetamide, 2-14-[(1,1'-
biphenyi-4-yisulfonylaminoithien-3-yi}-N,N-diisopropylacetamide, NN-
ditsopropyl-2-(4-{[{(4-propylphenylsulfonyl jamino {thien-3-ylJacetamide, 2-(4-
{1(2,4-dichloro-6-methyiphenylsulfonyljamino jthien-3-y1)-N,N-
diisopropylacetamide, N,N-diisopropyl-2-(4-{[(2,4,6-
trichlorophenyl)sulfonyllamino tthien-3-yDacetamide, N-[4-(4-{[(4-
propyiphenylsulfonyljaminojthien-3-ylphenyljacetamide, 4-propyl-N-(4-
pyridin-3-ylthien-3-yl }benzenesulfonamide, N-[4-(2-chloro-S-nitrophenyl jthien-
3-vl]-4-propylbenzenesulfonamid- e N-[4~(2-chlorophenylithien-3-yl}-4-
propylbenzenesulfonamide, 3-chloro-N-[4-(2-chloro-S-nitrophenyl jythien-3-yi}-
Z-methylbenzenesulfonamide, 3-chloro-N-(5-chloro-2,3"-bithien-4'-yl)-2-
methylbenzenesulfonamide, 3-chloro-N-[4-(2-chlorophenylithien-3-y1}-2-
methylbenzenesulfonamide, N-{4-(4-{{(2,4,6-
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trichlorophenyl)sutfonyljamino jthien-3-yphenyllacetamide, Z,4,6-trichloro-N-
(4-pyridin-3-ylthien-3-yl}benzenesulfonamide, 2,4,6-trichloro-N-{4-(2-chloro-5-
nitrophenyljthien-3-yi}benzenesulfonamide, 2.4, 6-trichloro-N-(5-chloro-2,3'-
bithien-4'-yl)benzenesulfonamide, 2.4,6-trichloro-N-[4-(2-chlorophenyl ithien-3-
yilbenzenesulfonamide, N-(4-{4-[(1, 1'-biphenyl-4-visulfonylaminolthien-3-
yi}phenyljacetamide N-(4-pyridin-3-ylthien-3-yl)-1,1"-biphenyi-4-sulfonamide,
N-{4-(2~-chloro-3-nitrophenylithien-3-y1}-1,1-biphenyl-4-sulfonamide, N-[4-(2-
chlorophenyljthien-3-vl}-1, 1'-biphenyl-4-sulfonamide, N-[4-(4-{{(2.4-dichloro-
6-methylphenyl)sulfonvljamino Hthien-3-ylphenyljacetamide 2 4-dichloro-6-
methyl-N-(4-pyridin-3-ylthien-3-yl benzenesultonamide, 2 4-dichloro-N-[4-(2~
chloro-5-nitrophenylithien-3-vl]-6-methylbenzenesultonamide, 2,4-dichloro-N-
{5-chloro-2,3'-hithien-4'-y1 }-0-methylbenzenesulfonamide 2-(4-{{{3-chloro-2-
methylphenylsulfonyijamino }thien-3-v1)-N N-dipropylacetamide, 3-chloro-2-
methyl-N-[4-(2-oxo-2-piperazin-1-ylethyl ythien-3-yl fbenzenesulfonamide, 2,4-
dichloro-N-[4-(2,5-dimethyi-3-furyi)thien-3-yl}-6-methylbenzenesuifonamide,
N-(3~-chloro-2,3'-bithien-4'-yl)-4-propytbenzenesulfonamide 3-chloro-N-(3-
chloro-2,3'-bithien-4'-v1)-2-methytbenzenesulfonamide, 2,4,6-trichloro-N-(3-
chloro-2,3 -bithien-4"-ylbenzenesulfonamide, 2,4-dichloro-N-(3-chioro-2,3'-
bithien-4'-yl}-6-methylbenzenesulfonamide, 2, 4-dichloro-N-{4-(2-
chlorophenyljthien-3-yii-6-methylbenzenesulfonamide, 4-bromo-2-methyl-N-[4-
{Z-morpholin-4-yl-2-oxoethy! thien-3-yijbenzenesutfonamide, N-[4-(2-
morpholin-4-yl-Z-oxoethyl thien-3-yi}-2,4-
bis(trifluoromethyl)benzenesulfonamide, 2-methyl-N-[4-{(Z-morpholin-4-yl-2-
oxoethyl jthien-3-y11-4-(triflucromethoxybenzenesulfonamide, N-[4-(2-
morpholin-4-yi-2-oxoethylithien-3-yl}-4-phenoxybenzenesulfonamide, 4-chloro-
2,6-dimethyl-IN-[4-(2-m- orpholin-4-yl-2-oxoethyl jthien-3-
yilbenzenesulfonamide, 2,4-dichlioro-N-[4-(2-morpholin-4-yl-2~oxothyl)thien-3-
yilbenzenesufonamide, tert-butyl 4-[(4-{{(3-chloro-2-
methylphenyhsulfonyljaminoe Hthien-3-ylacetylpiperazine- 1 -carboxylate, 2-(4-
{1(3-chloro-Z-methylphenyl)sulfonyl Jaminoe | thien-3-y1}-N,N-
dimethylacetamide, 3-chloro-2-methyl-N-{4-[2-(pyridin-3-yloxy)ethyl|thien-3-
ylibenzenesulfonamide, 2-{(4-{{(3-chloro-2-methyiphenyl)sulfonvllamino tthien-
3-yh)-N-isopropyl-N-methylacetamide, 2-(4-{[(3-chloro-2-
methylphenyisulfonvljamino thien-3-y[}-N-ethyl-N-methylacetamide, 3-
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chloro-2-methyl-N-{4-(2-oxo-2-thiomorpholin-4-ylethyl ythien-3-
yllbenzenesulfonamide, 3-chloro-2-methyl-N-[4-(2-morpholin-4-yi-2-
oxoethyhthien-3-yl}benzenesulfonamide, 2-{4-{[{(3-chloro-2-
methylpheny!jsulfonyljaminoe }thien-3-yl)-N, N-diisopropylacetamide, 3-chloro-
2-methyl-N-{4-(2~-ox0-2-pyrrolidin- 1 -ylethyljthien-3-ylbenzenesulfonamide, 3-
chloro-2-methyl-N-{4-(2-oxo-2-piperidin-t-ylethyl jthien-3-
yllbenzenesulfonamide, 3-chloro-2-methyl-N-[4-(morpholin-4-yimethyl ythien-3-
vl]benzenesulfonamide, 3-chloro-N-{4-[2-(1H-imidazol-1-yliethylithien-3-y1 }-
2-methylbenzenesulfonamide, 2.4 S-trichloro-N-(3-chloro-2 3'-bithien-4'-
yhbenzenesulfonamide 2.3 4-trichloro-N-(3~chloro-2,3 -bithien-4'-
ylibenzenesulfonamide, 2,3 4-trichlore-N-{4-(2-chlorophenyl thien-3-
vl|benzenesulfonamide, N-[4-(4-{{(4-bromo-2,5~

difluorophenyl }sulfonyljamino jthien-3-yl jphenyl jacetamide, 4-bromo-N-(3-
chioro-2,3 -bithien-4'-y1}-2 5-difluorcbenzenesulfonamide, 4,5-dichlore-N-[4-(2-
chlorophenyljthien-3-yllthiophene-2-sulfonamide, N-[4-(4-{{(2.4,5-
trichlorophenyl)sulfonyljamino jthien-3-yiphenyilacetamide, 4-bromo-S-chioro-
N-(3-chloro-2,3"-bithien-4'-yithiophene-2-sulfonamide, 3-bromo-5-chioro-N-[4-
(2-chlorophenyl ythien-3-yijthiophene-2-sulfonamide, N-[4-(4-{[(2,6-
dichlorophenylsulfonvijamino tthien-3-yhphenyllacetamide, 2,6-dichloro-N-(3-
chloro-2,3'-bithien-4'-yl benzenesulfonaride, N-[2-(4-{[(3-chloro-2-
methyiphenyhsulfonvlamine tthien-3-yDethyllacetamide, 3-chloro-2-methyl-N-
{(4-12-[(methylsulfonylaminolethyl }thien-3-yhbenzenesulfonamide, 3-chloro-2-
methyl-N-{4-[2-(3-ox0-1,4-0oxazepan-4-yhiethyl fthien-3-vl tbenzenesulfonamide,
3-chloro-2-methyl-N-{4-[2~(2-oxopyrrolidin-1-yhethyl jthien-3-

vl tbenzenesulfonamide, 2,3.4-trichloro-N-{4-[2 6-dichloro-4-

(trifluoromethyl jphenyiithien-3-yl }benzenesulfonamide, N-{4-(2-chloro-6-
fluorophenyljthien-3-yij-4-propylbenzenesulfonamide, 4-bromo-N-{4-[2,6-
dichloro-4-(triflucromethylyphenyl jthien-3-y1}-2 5-diftucrobenzenesuifonamide,
4,5-dichloro-N-[4-(2-chloro-6-fluorophenythien-3-ylithiophene-2-sulfonamide,
4-bromo-5-chioro-N-{4-{2, 6-dichloro-4-(trifluoromethylphenyljthien-3-

vl tthiophene-2-sulfonamide, 2 4-dichloro-N-[4-{2-chloro-6-fluorophenyl ythien-
3-yl}-6-methylbenzenesulfonamide, 4-bromo-N-[4-(2-chloro-6-
fluorophenylithien-3-yi}-2-methylbenzenesulfonamide, 3-chloro-2-methyl-N-(4-

{2-[methyl{methvlsulfonyl jaminolethyl thien-3-ylbenzenesulfonamide, N-[2-
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(4-{[(3-chloro-Z-methylphenyl)sulfonyllamino jthien-3-yethyl}-N-
methylcyclopropanecarboxamide, 3-chioro-2-methyl-N-{4-[2-(4-methyl-2-
oxopiperazin-1-yhethyljthien-3-yl }benzenesulfonamide, 3-chloro-2-methyl-N-
[4-(2-{[(trifluoromethylsulfonyljamino jethylythien-3-yl jbenzenesulfonamide,
N-[4-(4-{[{(4-bromo-5-chlorothien-2-yDsulfonyl jamino Hthien-3-
yhphenyilacetamide, 2 4-dichloro-N-{4-[2-(3-oxomorpholin-4-yljethyl]thien-3-
vl thenzenesulfonamide, 2, 4-dichloro-6-methyl-N-{4-{2-(3-oxomorpholin-4-
vhethylthien-3-yl }benzenesulfonamide, 2,4,6-trichloro-N-{4-[2-(3-
oxomorpholin-4-ylethvljthien-3-yl tbenzenesulfonanmide, 4-(2-furyl)-N-{4-(2-
morpholin-4-yl-2-oxoethyl thien-3-yljbenzenesulfonamide, 5'-fluoro-2'-
methoxy-N-[4-(2-morpholin-4-yl-2-oxoethylthien-3-vylj-1,1'-biphenyl-4-
suifonamide, 4-(5-methylthien-2-y13-N-[4-(2-morpholin-4-yi-2-oxoethyl)thien-3-
yl]benzenesulfonamide, 3'-acetyl-N-{4-(2-morpholin-4-yl-2-oxoethyl jthien-3-
yi]-1,1'-biphenyi-4-sulfonamide, N-[4-(Z-morpholin-4-yl-2-oxoethylthien-3-yi}-
4'-(triftuoromethoxy)-1, 1'-biphenyl-4-sulfonamide, 3'4'-dichloro-N-{4-(2-
morpholin-4-yl-2-oxoethylthien-3~-y1j-1,1'-biphenyl-4-sulfonamide, 4-(1,3-
benzodioxol-5-yl)}-N-[4-(Z-morpholin-4-yi-2-oxcethyl thien-3-
yilbenzenesulfonamide, 4-(5-chlorothien-2-y1)-N-[4-(2-morpholin-4-yi-2-
oxoethyljthien-3-yljbenzenesulfonamide, N-[4-(2-morpholin-4-yi-2-

oxoethyl thien-3-y11-4-pyridin-4-ylbenzenesulfonamide, N-{4'-({{4-(2-
morpholin~-4-yl-2-oxoethyithien-3-yllamino {sulfonyl}-1, 1 -biphenyl-3-
yllacetamide, N-[4-(2-morpholin-4-yl-2-oxoethybjthien-3-yl}-4-thien-3-
vibenzenesulfonamide, N-[4-(2-morpholin-4-yi-2-oxoethyljthien-3-yl}-4-thien-
2-ylbenzenesulfonamide, 4'-(methylthio)-N-[4-(2-morpholin-4-yi-2-
oxoethyljthien-3-y1}-1, U'-biphenyl-4-sulfonamide, N-[4-(2Z-morpholin-4-yl-2-
oxoethyhthien-3-y11-3',5"-bis(trifluoromethyl)-- 1, 1-biphenyi-4-sulfonamide, 4'-
chloro-N-[4-(2-morpholin-4-yl-2-ox oethylthien-3-y11-1, I -biphenyl-4-
sulfonamide, N-[4-(2-morpholin-4-yl-2-oxoethyl)thien-3-yl}-3"-nitro-1,1'-
biphenyl-4-sulfonamide, 3-chloro-2-methyl-N-[4-(2-

{methyl{(trifluoromethyl sulfonyljamino}ethylthien-3-yljbenzenesulfonamide,
N-[2-(4-{{(3~chloro-2-methylphenyl)suifonyljamino jthien-3-ylethyl}- I-methyl-
tH-imidazole-4-sulfonamide, 3-chloro-N-{4-[2-(2-hydroxy-3-oxomorpholin-4-
yhethyljthien-3-yl }-2-methylbenzenesulfonamide, 4,5-dichloro-N-{4-[2-(3-

oxomorpholin-4-ylethyljthien-3-v1 jthiophene-2-sulfonamide, N-{4-[2-(3-
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oxomorpholin-4-yljethyljthien-3-yl }-4-phenoxybenzenesulfonamide, 3-fluoro-
N-{4-[2-(3-oxomorpholin-4-yhiethylithien-3-yl }benzenesulfonamide, N-{4-[2-
(3-oxomorpholin-4-yl)ethy!jthien-3-yl }-5-pyridin-2-ylthiophene-2-sulfonamide,
N-{2-chloro-4-{{{4-[2-(3-oxomorpholin-4-yl jethyl Jthien-3-
yiramino)sultonyliphenyl bacetamide, ethyl (3-{[(3-chloro-2-
methylphenyhsulfonyljamine jthien-2-yl)acetate, (3-{[(3-chloro-2-
methylphenyhsulfonyljamino pthien-2-ylacetic acid, 2-3-{{(3-chioro-2-
methyiphenylh)sulfonvljamino tthien-2-yl)-N-methylacetamide, 2-(3-{{(3-chloro-
Z-methylphenylsulfonylJamino }thien-2-yl)-N-ethylacetamide, 2,5-dichioro-N-
(3'-chloro-2,2'-bithien-3-yljbenzenesutfonamide, isopropy! (3-{{(3-chicro-2-
methylphenyhsulfonyljamino Hthien-2-ylacetate, 3-chloro-N-{2-(2-
hydroxyethyljthien-3-yl|-2-methylbenzengsulfonamide, 3-chloro-N-{2-(2~
ethoxyethylthien-3-yl}-2-methylbenzenesulfonamide, 2-(3-{[{3-chloro-2-
methyiphenyhsulfonyijamino } thien-2-y1)-N, N-diethylacetamide, methy! (3-
{{(3-chlore-2-methylphenyl jsulfonyljamine tthien-2-yl Jacetate, 3-chloro-N-{2-
(2-isopropoxyethylthien-3 -yl -2-methyibenzenesulfonamide, 3-chloro-N-[{2-(2-
methoxyethyljthien-3-yi}-2-methylbenzenesultonanmide, 2-(3-{[(3-chloro-2-
methylphenyDsulfonylJamino jthien-2-y1jethyl methanesulfonate, 2-(3-{[(3-
chloro-2-methylphenyl)sulfonyl Jamine } thien-2-ylJacetamide, 3-chloro-N-{2-[2-
(2-tfluoroethoxy jethyljthien-3-yl }-2-methylbenzenesulfonamide 3-chloro-2-
methyl-N-{2-{2-(2,2 2-trifluorcethoxy)ethyl fthien-3 -yl } benzenesulfonamide, 2-
(3-1[(3-chloro-2-methviphenylsulfonyljamino jthien-2-ylethyl acetate, 3-
chloro-2-methyl-N-[2-(2-morpholin-4-ylethyl)thien-3-yl}benzenesulfonamide,
N-[2-(2-bromoethyl)thien-3-yi}-3-chloro-2-methylbenzenesuifonamide, 2-(3-
{{(3-chloro-2-methylphenyl)sulfonyl Jamino } thien-2-ylethyl morpholine-4-
carboxylate, 2-{3-{{(3-chloro-Z-methylphenyl)sulfonyllamino}thien-2-ylethvl
dicthylcarbamate, 2-(3~-{[{3-chloro-2Z-methylphenybDsulfonyl Jamino jthien-2-
yhyethyl propionate 2-(3-{{(3-chloro-2-methvlphenyl)sulfonyljamino jthien-2-
ylethyl 2-methylpropanoate, 2-(3-{[(3-chioro-2-
methylphenybsulfonyljamino thien-2-yl)ethyl 2-furcate, 2-(3-{[{3-chloro-2-
methylphenylsulfonyljamino }thien-2-yljethyl benzoate, 2-(3-{{(3-chloro-2-
methyiphenyhsulfonyljamino } thien-2-y1}-N-methoxy-N-methylacetamide, 3-
chloro-N-{2-[2-(diethylamino)ethyl Jthien-3-y1 }-Z-methylbenzenesulfonamide,

2-(3-{[(3-chloro-2~-methyiphenylsulfonyllamino tthien-2-yhiethvl
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ethylcarbamate, N-{2-(3-{[(3-chloro-2-methylphenyl)sulfonyljamino} thien-2-
yhethyl}-N-ethylacetamide, 3-chioro-2-methyl-N-[2-(2-oxopentyljthien-3-
ylbenzenesulfonamide, N-{2-[2-(1,1-dioxidothiomorpholin-4-y{)-2-
oxoethyljthien-3-yl }-4-propylbenzenesulfonamide, 2.4,6-trichloro-N-{2-(2-
morpholin-4-ylethylithien-3-ylhenzenesulfonamide, 2,4-dichloro-N-{2-(2-
morpholin-4-ylethyl ythien-3-yl |benzenesulfonamide 3-chloro-2-methyl-N-{2-[2-
(3-oxomorpholin-4-ylethyijthien-3~yl }benzenesulfonamide, 2,4-dichioro-6-
methyl-N-[2-(2-morpholin-4-ylethylthien-3-yljbenzenesulfonamide, N-[2-{2-
morpholin-4-ylethylythien-3-yl]-4-propylbenzenesulfonamide, 2 4-dichloro-6-
methyl-N-[2-(2-morpholin-4-yl-2-oxoethyl jthien-3-yllbenzenesulfonamide,
2.4,6-trichloro-N-{ 2-(2-morpholin-4-y1-2-oxoethyl jthien-3-
vllbenzenesulfonamide, N-[2-(2-morpholin-4-yl-2-oxoethyl thien-3-y1}-1,1'-
biphenyl-4-sulfonamide, N-{2-(2-morpholin-4-yl-2-oxcethylithien-3-yi-4-
propvlbenzenesulfonamide, N-[2-(2-oxo-2-thiomorpholin-4-ylethylthien-3-vi}-
1, 1-biphenyl-4-sulfonamide, N-[2-(2-oxo-2-thiomorpholin-4-ylethyl)thien-3-
yl]-4~-propylbenzenesutfonamide, 2,4-dichioro-6-methyl-N-[2-(2-ox0-2-
thiomorphalin-4-yiethyl jthien-3-yljbenzenesulfonamide, N-[2-{2-ox¢-2-
piperidin-1-ylethyl thien~3-yi}-1,1~-biphenyl-4-sulfonamide, N-{2-(2-0x0-2-
piperidin-~1-ylethylythien-3-yl}-4-propylbenzenesulfonamide, 2,4-dichloro-6-
methyl-N-[2-(2-oxo-2-piperidin-1-yiethyDthien-3-ylibenzenesulfonamide, 2,4,6-
trichloro-N-{2-(2-ox0-2-piperidin-1-ylethyl ythien-3-yl benzenesul fonamide, N-
(2-phenylthien-3-yh)-4-propylbenzenesulfonamide, ethyl (3-{[(3-chloro-2-
methyiphenyhsulfonyljamino  thien-2-yl)(oxo)acetate, 3-chloro-Z-methyl-N-(2-
phenylthien-3-ylhbenzenesulfonamide, 3-chioro-N-[2-(4-fluoro-3-
methylphenyiyhien-3-ylj-2-methylbenzenesultonmide, 2.4,6-trichloro-N-(2-
phenyithien-3-yhbenzenesulfonamide, N-(2-phenyithien-3-y1)-1,1'-biphenyl-4-
sulfonamide 2,4-dichloro-6-methyl-N~(2-phenylthien-3-ylbenzenesulfonamide,
2-{3-[(1,1"-biphenyl-4-ylsulfonylyamincjthien-2-yl } -N-ethyl-N-
methylacetamide, N-ethyl-N-methyl-2-(3-{[(4-
propyiphenyhsulfonyllamino fthien-2-yhacetamide, 2-(3-{[(2 4~dichloro-6-
methylphenylsulfonyljamino }thien-2-yl)-N-ethyl-N-methylacetamide, N-ethyl-
N-methyi-2-(3-{[(2,4,6-trichlorophenyl}sulfonyl jamino {thien-2-yl)acetamide,
2,4,6-trichloro-N-{2-(2-oxo-2-thiomorpholin-4-ylethylthien-3-

ylbenzenesulfonamide 2-{3-[{1,1"-biphenyl-4-ylsulfonyl)aminojthien-2-yl } -N-
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isopropyl-N-methylacetamide, 2-{3-[(1,1'-biphenyl-4-ylsulfonylJaminojthien-2-
yl}-N,N-diethylacetamide, N N-diethyi-2-(3-{[(4-
propylphenylisulfonyijamino fthien-2-yl)acetamide, 2-(3-{{{2Z 4-dichloro-6-
methylphenylsulfonvl]amino tthien-2-v1)-N N-diethylacetamide, N,N-diethyl-2-
(3-1[(2.4,6-trichlorophenyl)sulfonyl Jamino j thien-2~yvhacetamide, 2-{3-[(1,1"-
biphenyl-4-ylsutfonylaminolthien-2-yl }-N N-ditsopropylacetamide, N N-
diisopropyl-2-(3-{ [{4-propylphenyljsulfonyljamino jthien-2-yljacetamide, 2-(3-
{[{2,4-dichloro-6-methylphenyijsulfonyljamino thien-2-yi N, N-
ditsopropylacetamide, N N-diisopropyl-2-(3-{[{2 4.6~
trichlorophenyl)sutfonyljamino thien-2-yhacetamide, N-[4-(3-{[(4-
propylphenylisulfonyljamino}thien-2-ylphenyljacetamide, 4-propyl-N-(2-
pyridin-3-ylthien-3-vh)benzenesulfonamide, N-[2-(2-chloro-S-nitropheny! thien-
3-yl]-4-propylbenzenesulfonamide, N-[2-(2-chlorophenyljthien-3-yi}-4-
propvlbenzenesulfonamide, 3-chloro-N-[2-(2-chloro-5-nitrophenyl thien-3-yi}-
2-methylbenzenesuifonamide, 3-chloro-N-(5'-chioro-2 2'-bithien-3-yl}-2-
methylbenzenesulfonamide, 3-chloro-N-[2-(2-chlorophenyiithien-3-y1}-2-
methyibenzenesulfonamide, N-[4-(3-{[(2,4,6-

trichlorophenyl)sulfonyllamino pthien-2-yhphenyljacetamide, 2,4, 6-trichloro-N-
(2-pyridin-3-ylthien-3-vl}benzenesulfonamide, 2,4,6-trichloro-N-[2-{Z-chloro-5-
nitrophenyljthien-3-yijbenzenesultfonamide, 2,4,6-trichloro-N-(5'-chlorp-2,2'-
bithien-3-ylibenzenesutfonamide, 2.4, 6-trichloro-N-{2-{2-chlorophenyl ythien-3-
yl]benzenesulfonamide, N-(4-{3-[(1,1'-biphenyl-4-ylsulfonyl jaminolthien-2-
viiphenyhacetamide, N-(2-pyridin-3-ylthien-3-y1}-1,1-biphenyl-4-sutfonamide,
N-[2-(2-chloro-5-nitrophenyl)thien-3-yl]-1,1'-biphenyl-4-sulfonamide, N-[2-(2-
chlorophenyljthien-3-vi}-1, I'-biphenyl-4-sulfonamide, N-{4-(3~-{[(2 4-dichloro-
6-methylphenylsulfonyljamino tthien-2-ylphenyljacetamide 2,4-dichloro-6-
methyl-N-(2-pyridin-3-ylthien-3-yDbenzenesulfonamide, 2 4-dichloro-N-[2-(2-
chloro-S-nitrophenyi ythien-3-vi}-6-methylbenzenesulfonamide, 2 4-dichloro-N-
(5'-chloro-2,2'-bithien-3-yl }-6-methylbenzenesulfonamide, 2-(3-{[{3-chloro-2-
methylphenybsulfonyljamino tthien-2-y[}-N,N-dipropylacetamide, 3~chioro-2-
methyl-N-[2-(2-oxo-2-piperazin- 1 -ylethyl thien-3-yllbenzenesulfonamide, 2,4-
dichloro-N-{2-(2 5-dimethyl-3-turylithien-3 -y }-6-methylbenzenesulfonamide,
N-(3'-chloro-2,2'-bithien-3-yl)-4-propylbenzenesulfonamide, 3-chloro-N-(3'-

chloro-2,2'-bithien-3-yi}-2-methylbenzenesulfonamide, 2.4,6-trichloro-N-(3'-
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chloro-2,2'-bithien-3-yl)benzenesulfonamide, 2 4-dichloro-N-(3'-chloro-2,2'-
bithien-3-y1)}-6-methylbenzenesuifonamide, 2,4-dichioro-N-{2-(2-
chlorophenyl)thien-3-vlj-6-methylbenzenesulfonamide, 4-bromo-2-methyl-N-{2-
(2-morpholin-4-yl-2-oxoethylthien-3-yljbenzenesulfonamide, N-[2-(2-
morpholin-4-yl-2~oxoethyl thien-3-y1}-2,4-
bis(triffuoromethylbenzenesulfonamide, 2-methyl-N-[2-{Z-morpholin-4-yl-2-
oxoethyljthien-3-yli-4-{irifluoromethoxy }oenzenesultonaride, N-[2-(2-
morpholin-4-yl-2-oxoethyl thien-3-yl}-4-phenoxybenzenesultonamide, 4-chioro-
2,6-dimethyl-N-[2-(Z-morpholin-4-yl-2-oxoethyl ythien-3-
yilbenzenesulfonamide, 2,4-dichloro-N-[2-(Z-morpholin-4-yi-2Z-oxoethyl)thien-
3-yl]benzenesulfonamide, tert-butyl 4-{(3-{{(3-chloro-2-
methyiphenyhsulfonvllamine {thien-2-yl)- acetyl |piperazine-1-carboxylate, 2-(3-
{{(3-chloro-2-methyiphenyl)sulfonyljamino jthien-2-y1)-IN,N-
dimethylacetamide, 3-chloro-2-methyl-N-{ 2-[2-(pyridin-3-yloxy)ethyijthien-3-
ylbenzenesulfonamide, 2-(3-{[{3-chloro-2-methylphenyljsulfonyl]amino thien-
2-y1)-N-isopropyl-N-methylacetamide, 2-(3-{{(3~chioro-2-
methyiphenyl)sulfonvljamino {thien-2-vl}-N-ethyl-N-methylacetamide, 3-
chloro-2-methyl-N-{2-(2~oxo-2-thiomorpholin-4-ylethyl ythien-3-
yilbenzenesulfonamide, 3-chloro-2-methyl-N-[2-(2-morpholin-4-yl-2-
oxoethyl thien-3-vllbenzenesulfonamide, 2-(3-{{(3-chloro-2-
methyiphenyhsulfonvljamine fthien-2-y[)-N N-diisopropylacetamide, 3~chloro-
2-methyl-N-{2-(2-oxo-2-pyrrolidin- 1 -ylethyl jthien-3-yl benzenesulfonamide, 3-
chloro-2-methyl-N-{2-(2-ox0-2-piperidin- 1 -ylethyi}thien-3-
yllbenzenesulfonamide, 3-chloro-2-methyl-N-[2-(morpholin-4-yimethyl ythien-3-
yllbenzenesulfonamide, 3-chloro-N-{2-[2-(1H-imidazol-1-yljethyljthien-3-v1 -
2-methylbenzenesulfonamide, 2,4,5-trichloro-N-(3'-chlore-2,2'-bithien-3-
yhbenzenesulfonamide 2,3 4-trichloro-N-(3'-chloro-2,2' -bithien-3-
yi)benzenesulfonamide 2,3 4-trichloro-N-{2-(2-chiorophenyl jthien-3-
ylibenzenesulfonamide, N-[4-(3-{[{4-bromo-2,5-

difluorophenyl}sulfonyllamino }thien-2-ylphenyljacetamide, 4-bromo-N-(3"-
chloro-2,2'-bithien-3-y1)-2 S-difluorobenzenesulfonamide, 4,5-dichloro-N-[2-(2-
chlorophenyijthien-3-ylithiophene-2-sulfonamide N-[4-(3-{[(2,4,5-
trichlorophenylsutfonyljamino fthien-2-yhphenyl jacetamide, 4-bromo-S-chioro-

N-(3'-chloro-2,2"-bithien-3-yijthiophene-2-sulfonamide, 3-bromo-3-chloro-N-{2-
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(2-chlorophenyl thien-3-yljthiophene-2-sulfonamide, N-[4-(3-{[(2,6-
dichlorophenyl)sulfonyljamino jthien-2-vlyphenylacetamide, 2,6-dichloro-N-
(3'-chloro~-2,2'-bithien-3-ylbenzenesutfonamide, N-{2-(3-{[(3-chloro-2-
methylphenylsulfonyljaminoe }thien-2-ylethyllacetamide, 3-chloro-2-methyl-N-
(2-12-[(methyisulfonyDaminolethyl }thien-3-yDbenzenesulfonamide, 3-chloro-2-
methyl-N-{2-[2-(3-ox0-1,4-oxazepan-4-yl jethyifthien-3 -yl }benzenesulfonamide,
3-chloro~2-methyl-N-{2-[2~(Z-oxopyrrolidin-1-yhjethyl jthien-3-
vltbenzenesulfonamide, 2,3 ,4-trichloro-N-{2-[2 6-dichioro-4-

(trifluoromethyl jphenyljthien-3-yl }benzenesulfonamide, N-{2-(2-chloro-6-
fluorophenvljthien-3-yi}-4-propylbenzenesulfonamide 4-bromo-N-{2-[2,6-
dichloro-4-(trifluoromethylyphenyl jthien-3-y1}-2,5-difluorobenzenesuifonamide,
4,5-dichloro-N-[2-(2-chloro-0-flucrophenyl thien-3-ylthiophene-2-sulfonamide,
4-bromo-5-chloro-N-{ 2-[2, 6-dichloro-4-(trifluoromethyijphenyl tthien-3-
ylithiophene-2-sulfonamide, 2 4~dichloro-N-[2-(2-chloro-6-fluorophenylythien-
3-yl}-6-methylbenzenesulfonamide, 4-bromo-N-[2-{2-chloro-6-
fluorophenyljthien-3-yl}-2-methylbenzenesuifonamide, 3-chloro-2Z-methyl-N-(2-
{2-[methyl(methylsulfonyl)aminc]ethyl Hthien-3-ylbenzenesuifonamide, N-{2-
(3-[(3~chloro-2-methylphenyhsulfonylJamino jthien-2-yDethyi}-N-
methyicyclopropanecarboxamide, 3-chloro-Z-methyl-N-{2-[2-{4-methyi-2-
oxopiperazin-1-yl jethyljthien-3-yl }benzenesulfonanmide, 3-chloro-2-methyl-N-
[2-(2-{ [(riflucromethylsulfonyl Jamino ethyl ithien-3-yl tbenzenesulfonamide,
WN-[4-(3-{[{(4-bromo-3-chlorothien-2-yl)sulfonyl jamino thien-2-
vhiphenyilacetamide, 2,4-dichloro-N-{2-[2-(3-oxomorpholin-4-ylethyl]thien-3-
yl}benzenesulfonamide, 2, 4-dichloro-6-methyl-N-{2-[2-(3-oxomorpholin-4-
yhethyllthien-3-yi }benzenesulfonamide, 2,4,6~trichioro-N-{2-[2-(3-
oxomorpholin-4-yliethylithien-3-vl tbenzenesulfonamide, 4-(2-furyl)-N-[2-(2-
morpholin-4-yl-2-oxoethyl jthien-3-yllbenzenesulfonamide, 5'-fluoro-2'-
methoxy-N-[2-(2-morpholin-4-yl-2-oxoethyl)thien-3-yl}-1,1'-biphenyl-4-
sulfonamide, 4-(5-methylthien-2-y1)-N-[2-(2-morpholin-4-yi-2-oxcethylthien-3-
ylbenzenesultfonamide, 3'-acetyl-N-[2-(2-morpholin-4-yl-2-oxoethyithien-3-
yi}-1,P-biphenyi-4-sulfonamide, N-{2-(Z-morpholin-4-yi-2-oxcethyljthien-3-yi}-
4'-(triftuoromethoxy)-1, 1'-biphenyl-4-sulfovamide, 3',4'-dichloro-N-{2-(2-
morpholin-4-yl-2-oxoethyDthien-3-y1}-1, 1'-biphenyl-4-sulfonamide, 4-(1,3-

benzodioxol-5-y1}-N-{2-(Z-morpholin-4-yi-2-oxoethyl ythien-3-
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yllbenzenesulfonamide, 4-(5-chlorothien-2-y1}-N-{2-(Z-morpholin-4-yl-2-
oxoethyl thien-3-yllbenzenesulfonamide, N-[2-(2-morpholin-4-yi-2-
oxoethyhthien-3-ylj-4-pyridin-4-ylbenzenesulfonamide, N-{4'-({{2-(2~
morpholin-4-yl-2-oxoethyl jthien-3-yllamino } sulfonvl}-1, I'-biphenyl-3-
yilacetamide, N-{2-(2-morpholin-4-yl-2-oxoethyljthien-3-yl}-4-thien-3-
yibenzenesulfonamide, N-[2-(2-morpholin-4-yl-Z-oxoethyljthien-3-yi}-4-thien-
2-yibenzenesulfonamide, 4'-(methylthio)-N-[2-(2-morpholin-4-yi-2-
oxoethyhithien-3-y1]-1,1'-biphenyl-4-sulfonamide, N-[2-(2-morpholin-4-yl-2-

oxoethyhthien-3-y13-3' 5'-bis(trifluoromethyl }-1,1 -biphenyl-4-sulfonamide, 4'-
chloro-N-{2-(2-morpholin-4-yl-2-oxoethyljthien-3-y1{-1, 1 -biphenyl-4-
sulfonamide, N-[2-(2-morpholin-4-yi-2-oxoethyl)thien-3-yl}-3"-nitro-1,1'-
biphenvl-4-sulfonamide, 3~chloro-2-methyl-N-[2-(2-
{methyl{(trifluoromethyl)sulfonyl]amino}ethyl jthien-3-yllbenzenesulfonamide,
N-{2-(3-{{(3~chloro-2~-methylphenyl ysulfonyllamino }thien-2-yhethyl}-1-methvi-
I H-imidazole-4-sulfonamide, 3-chloro-N-{2-{2~(2-hydroxy-3-oxomorpholin-4-
yhethyllthien-3-yi}-2-methylbenzenesulfonamide, 4,5-dichloro~-N-{2-[2-(3-
oxomorpholin-4-yhethyljthien-3-vl tthiophene-2-sulfonamide, N-{2-[2-(3-
oxomorpholin-4-ylethyllthien-3-yi }-4-phenoxybenzenesulfonamide, 3-fluoro-
N-{2-{2-(3-oxomorpholin-4-ylethyli-thien-3-vl }benzenesulfonamide, N-{2-{2-
(3-oxomorpholin-4-ylethyljthien-3-y1 }-5-pyridin-2-vithiophene-2-sulfonamide,
N-{2-chloro-4-[{{2-{2-(3-oxomorpholin-4-ylethylJthien-3-

vl taminojsulfonyliphenyl }acetamide, methyl (3-{[{5-fluoro-2-
methyiphenyhsulfonyljamino Hthien-2-yljacetate, methyl (3-{[(3-
cyanophenylisulfonyljamino tthien-2-yhacetate, methyl (3-{[{4-
butoxyphenyhsulfonylfamino fthien-2-yDacetate, methyl (3-{J(2-
methylisulfanylpyrimidin-4-yithiophene)sulfonyljaminc }thien-2-vlacetate,
methyl G-{{(1-methylimidazol-4-yDsulfonyljamino tthien-2-yhacetate, methyl
(3-{[{4-methyiphenyl)sulfonyljamino {thien-2-yl jacetate, or a pharmaceutically
acceptable salt, solvate, hydrate, sterecisomer, tautomer, N-oxide or prodrug

thereof.

{6641} In some embodiments, the 11B-hydroxysteroid dehydrogenase type 1

inhibitor is a compound described 1n U S, Patent Application Publication No.
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2005/0070720. In some embodiments, the 11B-hydroxysteroid dehydrogenase

type 1 inhibitor is selected from the group consisting of
3-{1-admantyl}-5-(cyanomethyl}-6,6-8-methyl-5,6,7 8-
tetrahydrof 1,2 4ltriazolo{4,3-alpyridine;
3-(1-adamantyl}-5,6-diahydrof 1,2,4}triazolof 3,4-alisoquinoline;
3-(I-adamantyl)-8-benzyi-5,6,7 8-tetahydro{ 1,2, 4 Jtriazolo{4,3~-ajpyridine;

3-(1-adamantyl}-9-methoxy-3, 6,11,12-tetrahydro-5,12-ethano( 1,2 4]triazolo
[4,3-c[3]benzazocine,

{(+/-}(6aR5,12aSR)-3-(1-adamantyl}-5,6,6a,12a-
tetrahydrof 1,4]benzodioxino|2,3-¢]{ 1,2, 4 triazolof4,3-a]pyridine,

1-(1-adamantyi}-5,5a,6,7,9, 9a-hexahydro[ 1,2, 4 triazolo[4,3 -a]quinolin-
8(4H)-one ethylene ketal;

3-(1-adamantyl}-8-methyl-5,6,7, 8-tetrahydrof 1,2, 4 Jtrizzolof[4,3-ajpyridine:

3-(1-admnanty! }-6-methyl-6-phenyl-5,6,7 8-tetrahydro{ 1,2, 4 ltriazolo[4,3-
alpyidine;

3-{1-adamantyl }-6-(4-chlorophenyl)-5,0,7, 8-tetrahydro[ 1,2 4 Jtriazolo[4,3-
alpyniding;

3-(1-adamantyl}-6-(2-methylphenyl)-5,6,7 &-tetrahydrof 1,2 4 triazolof4,3-
alpyridine;

3-(1-adamantyl)-8-methyl-6-phenyl-5,6,7 8-tetrahydrol 1,2, 4}tr1azolof4.3-
alpyridine;

3-(I-adamantyt)-6-(4-fluorophenyl)-5,6,7 8-tetrahydro{ 1,2,4 iriazolo{4,3-
alpyriding;

3-{1-adamantyl)-6-(2-chlorophenyl)-5,6,7 8-tetrahydro[ 1,2,4]triazolo{4,3-
ajpyridine;

3-(1-adamantyl}-6-(1,1"-biphenyl-4-yl}-6-(3-methoxy-3-oxopropyl)-5,6,7 8~
tetrahydro[ 1,2,4]triazolof4,3-a]pyridine;

3-(1-adamantyl }-6-(1,1'-biphenyl-4-y1}-5,6,7 8-tetrahydro[ 1,2, 4 }triazolo{4,3-
apyridine;

3-{1-adamantyl }-6-(2,6-dichlorophenyl }-5,6,7,8-
tetrahydrof 1,2, 4}triazolo{4,3-alpyridine;

3-(1 ~adamantyl}-6,7-diphenyl-5,6,7 8-tetrahydrol 1,2.4]triazolo[ 4,3~
alpyridine;
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3-{1-adamantyl}-6-cyclohexyl-5,6,7 8-tetrahydro{1.2,4triazolo[4,3-
alpyzidine;
3-(1-adamantyl}-7-phenyl-3,6,7,8-tedahydro[ 1,2 4Jtriazolo[4,3-alpyridine;

3

3-{1-adamantyl}-5,6-diphenyl-5,6,7 8-tetrahydrof 1,2, 4 Hriazolof4,3-
alpyridine;

3-(}-adamantyl-6-(ethoxycarbonyl}-5,6,7,9-tetrabydro[ 1,2 4 Jtriazolof4,3-
alpyridine;

3~(1-adamantyl)-5-phenyl-5,6,7,8-tetrahydro{ 1,2.4]triazolof4,3-a]pyridine;

3-(I-adamantyi)-6,6-diphenyl-5.6,7 8-tetrahydrof 1,2 4 jtriazolof4,3-
ajpyridine;

3-(1-adamantyl}-5-methyl-5,6,7 8-tetrahydrof 1,2 4 {triazolo[4,3-alpyridine;

3-(1-adamantyl)-7-tert- butyl-5,6,7, 8-tetxahydro [ 1,2, 4}iriazolo[4,3-
alpyridine;

3-(1-adamantyl}-8-(3,4methoxybenzyl)-5,6,7 8-tetrahvdro 1,2,4 triazolof4,3-
alpyridine;

3-(1-adamantyl }-9-chloro-5,6-dilivdrof 1 2,4 ltrtazolo 3.4-alisoguinoline;

3-(I-adamantyl)-7-benzyl-6,7 8 9-tetrahydro-SH-[ 1 2 4}triazolof4,3-
dif1.4ldiazepine;

{5aR,9a8)-3-(1-adamantyl}-5,5a,6,7 9a,10-hexahydro[ 1,2 4 Jiriazolo{4,3~
blisoquinolin-8(9H}-one ethylene ketal;

3~(t-adamantyl)-8-{2-(2-methyl-1,3-dioxolan-2-yl)ethyl1-5,6,7.8-
tetrahydrof 1,2 4}triazelo{4,3-alpyridine;

3-(T-adamantyl)-8-phenyi-5,0,7, 8-tetrahvdro{ 1,2,4]triazolof4,3-a]pvridine;

3-[(3,5,7-trimethyl-1-adamantyl)methyl}-5,6,7,8-
tetrahydrof1,2,4}triazolo{4,3-alpyridine;

3-(1-admlanty])-5,6,7.8,9,10-hexahydrof 1,2, 4 ltriazolol4,3-alazocine;
3-(3,5~-dimethyl-1-adamantyl }-6,7-dihydro-5H-pyrrolof[ 2, 1-c} 1,2 .4 ]triazole;
3-(t-adamantyimethyl}-5,6,7,8-tetrahydro{1,2,4}iriazolo[4,3-alpyridine;

3-(3,5-dimethyl-1-adamanty] -5,6,7,8-tetrahvdrof 1,2, 4 ltriazolof4,3~
alpyridine;

3-{(3,5,7-trimethyl-1-adamantylymethyi}-6,7,8,9-tetrabydro-5H-
{1,2,4ltriazolof4,3-alazepine;
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3-(3,5-dimethyl-1-adamantyl }-6,7.8,9-tetrahydro-SH-[ 1,2, 4 }triazolo[4,3~
alazepine;

3-(1-adamantylmetyl)-3,6,7,8,9,10-hexahydro[ 1,2, 4 triazolo[4,3-alazocine;

33,5, 7-trimethyl-t-adamantyl-1-methyl]-5,6,7 8,9,10-
hexahydrof1,2,4 triazolo[4,3-alazocine;

3-(3,5-dimemyl-1-adamantyl}-5,6,7,8,9,10-hexahydro] 1,2 4 triazolof4, 3~
alazocine;

3~(1-adamantyi)-6,7,8,9,10,1 1-hexahydro-5H-{ 1,24 ]tnazolol4,3-ajazonive;

3-(I-adamantyimethyl}-6,7,8,9,10, 1 1 -hexahydro-3H-[1,2,4 Jtriazolo{4,3-
alazoning;

3-[(3,5,7-trimethyl-1-adamantyl ymethyl}-6,7.8 9,10 1 I-hexahydro-5SH-
{1,2,4Htriazolof4,3-a]azonine;

3-(3,5-dimethyl-1-adamanty!}-6,7,8,9,10,1 1 -hexahydro-SH-
[1,2,4}triazolof4,3-alazonine,

3-(1-adamantyl)-5,6,7 B-tetrahydro[ 1,2 4ltriazolol3,4-b}[ 1 3 jthiazepine;
3-(1-adamantyl}-5.6,7 8-tetrahvdrof 12,4 lirtazolo[3,4b][ 1,3 4 Jthiadiazepine;
3-(t-adamantyi)-6,7,8 9-tetrahydra-5H-{1,2,4] triazolo[3,4-b][ 1 3 thiazocine;

3-[{3,5-dimethyl-1-adamantylymethyl]-6,7,8.9,10,1 {-hexahydro-5H-
{1,2,4}triazolof4,3-alazonine;

3-(t-adamantylmethyl}-6,7,8 9-tetrahydro-SH-[ 1,2, 4 Jtriazolo[4,3-alazepine;

3-(}-adamantyl}-9-tluore-6,7,8,9-tetrahydro-5H-{ 1,2, 4}triazolof4,3-
ajazepine;

3-(3,5,7-trimethyl~T-adamantyl-6,7 8 S~tetrahydro-SH-{ 1,2, 4 jtriazolof4,3-
alazepine;

3-(6,7,8,9-tetrahydro-SH-{1,2 4}triazolo[4,3-a Jazepin-3-vl)adamantan-1-ol;

3-(3-fluoro-1-adamantyl }-6,7.8 S-tetrahydro-SH- 1,2 4}triazolof4,3-
alazepine;
3-2-(1-adamantyl)ethyl]-6,7,8 9-tetrahydro-5H-[ 1,2,4 }triazolof4,3~

alazepine;

3-(3-bromo-1-adamantyl}-6,7 8 9-tetrahydro-5H-{1,2 4 Jtriazolo[4,3-

L |

alazepine;
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3-(3-phenyl-1-adamantyl }-6,7,8,9-tetrabydro-SH-[ 1,2 4}triazolo{4,3~
alazepine;

3-(1-adamantyl}-6,7,8,9,10,11,12,13-octahydro-5H-{ 1,2,4 }triazolof4,3-
alazacycloundecine,

3-(t-adamantyl}-5,6,7.8,9,10,11,12,13,14-decahydrof 1,2, 4 jtnazolof4,3-
alazacvelododecine,

3-{1-admnaniy!}-5,6,7,8,9,10,11,12-octshydro] 1,2, 4 ftriazolof 4,3 -ajazecing;

3~(1-adamantyl)-7-tert-butyl-6,7,8, 9-tetrahydro-SH-{ 1,2, 4 ltriazolof4.3-
alazepine;

3-(t-adamantyl)-6,8, 8-trimethyl-8,9-dihydro-7H-{1,2 4 ltriazolof4,3-
ajazepine;

1-{1-adamanty!}-5,6-dihydro-4H-[1,2 4 ltriazolo[4,3-a]{ 1 Jbenzazepine;
3-(t-adamantyl}-10,11-dihydro-SH-[1,2 4}triazolo[4,3-b][2|benzazepine,;

3-(}-adamantyi)-6,6,8-trimethyl-6,7 8, 9-tetrabydro-5H-5,7-
methano[1,2 4triazolof4,3-alazepine;

3-{1-adamantyl}-5,7a,8 Ba-tetrahydro-5,8-
ethenocyclopropalcl{1,2,4]thazolof4,3-alazepine;

3-(1-adamantyl)-0,9-dihydro-5H-[ 1,2 4jiriazolof[4,3-alazepine;

3-(}-adamantyi)-6,7.8,9,10,11-hexahydro-SH-59:7,11-
dimethanof 1,2,4]triazolof{4,3-ajazonine;

3-(1-adamantyl}-7-phenyl-6,7,8, 9-tetrahydro-5H-~[1,2,4 Jtriazolo[4,3-
alazepine; and

3-adamantanyi-4H,5H 8H,9H-1,2 4-triazolo[4,3-ajazocine,

or a pharmaceutically acceptable salt, solvate, hydrate, sterecisomer, tautomer,
N-oxide or prodrug thereof.

{6042} In some embodiments, the 11B-hydroxysteroid dehydrogenase type 1

inhibitor is UE-2343 or UE-2316, of the formula:

TE-2316
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o)
R1‘
HN_# < R2

or g pharmaceutically acceptable salt, solvate, hvdrate, stereoisomer, tautomer,
N-oxide or prodrug thereof

UE-2343

{6643} In some embodiments, the 11B-hydroxysteroid dehydrogenase type 1
inhibitor 1s HSD-016, of the formula

or a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, tautomer,
N-oxide or prodrug thereof.

{80344} In some embodiments, the 11B-hydroxysteroid dehydrogenase type 1
inhibitor is a compound described in 11B-HSD1 Inhibitors for the Treatment of
Type 2 Diabetes and Cardiovascular Disease, Anderson and Walker, Drogs,

2013, 73(13):1385-1393.

{0045} In some embodiments, the 11B-hydroxysteroid dehydrogenase type 1

inhibitor is INCB-13739 or MK -0916.

{0046} In some embodiments, the 11B-hvdroxysteroid dehydrogenase tvpe 1
inhibitor is selected from those described in Scott, Medicinal Chemistry of
Inhibitors of 1 1P-Hydroxysteroid Dehvdrogenase Type 1 (11B-HSD1), J. Med.
Chem. 2014, 5744664486,

{0047} In some embodiments, the 113-hydroxysteroid dehydrogenase type 1

inhibitor is selected from:

Y (BVT-2733),
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or a pharmaceutically acceptable salt, solvate, hydrate, sterecisomer, tautomer
N-oxide or prodrug thereof,

3

{0048] In some embodiments, the 11B-hydroxysteroid dehydrogenase type 1

inhibitor is selected from:
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, stereoisomer, tauiomer,

solvate, hydrate

or a pharmaceutically acceptable salt,

~oxide or prodrug thereof.
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{6049} In some embodiments, the 11B-hydroxysteroid dehydrogenase type 1
inhibitor is a compound described 1n U.S. Patent Application Publication Nos.
20040048912, 20060075506, 20080096869, 20080108598, 20080108598,
20070066614, 20050009821, 20050227987, 20080153893, 20040138258,
20050227987, 2 , 20040133011, 20050239853, 20070244108,

20050245745,
20070281938,
20080064693,
20050154038,
20000281773,
20090264650,
20060281750,
20100184764,
20090227631,
20100168083,
20100292215,
20090325932,

20100022597, 20

20100331360,
20100137377,
20090239911,
20100240659,
20100267761,
20110028445,
20100056600,
20110105460,
20110059929,
20080312214,
20110263582,
20100324104,
20110136821,
20120071466,
20120165337,
20110237634,

20080318930,
20070259854,
20080214621,
20090042929,
20060235028,
20070072914,
20110312949,
20070179186,
20070225280,
20090306043,
20090186928,
100004221,
20100076041,
20090088428,
20090099182,
20100009960,
20110190262,
20110071139,
20100144744,
20110124635,
20110237559,
20110172265,
20110098320,
20100041637,
20110105504,
20110160463,
20120135958,

, 20150183735, 20070287743,

20140179732,
2009010528, 20050245533,

20080064693

3

20110082107,
20080214397,

20080275043,

20080207691, 20060149070, 20060258695,
20080255210, 20050228038, 20060223829,

20050261302,
20070207985,
98,
20090036503,
20090131491,
20090170894,
20080234249,
20110003856,
20100113448,
20090156571,
20090099180,
20100022589,
20100267696,
, 20110015178,

200801243

20100197675

201100606007,
20110269736,
20110129542,
20090093516,
20090131434,
20090192198,
20090203668,
20110269957,
20100144694,

20050277647,
200602057712,
20090176832,
20070167622,
20080076819,
20070049632
20090258913,
20110003852,
20100113448,
20090111309,
20080275613
20110034455,
20080221175,

20100197662,
20060159622,
20070197398,
20090082367,
20120004209,

, 20100009968,

20100069305,
20110039853,
20090111800,
20090069326,

, 20090088430,

2010023
20100022590,
20130012545,

4363,

2014/0179669, 20100280073,

20110015157,
20090054426,
20110275595,
20110112082,
20080192141,
20110112062,
20120108578,
20110136800,

20110009402,
20120115853,
20100324045,
20090181994,
20090176783,
20100331320,
20090306084,
20110224244,

201103172950, 20100222316, 20100204190, 20100256387,
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20100267738, 20120172357, 20110053943, 20120208804, 20120095046,
20120190675, 20120232050, 20110218214, 20120157488, 20110159005,
20110077395, 20130123268, 20140024636, 20130244993, 20110288051,
20120004206, 20130310431, 2014/0249151, 20150141650, 20150158860,
20120289512, 20150210635, 20130045978, 20130059829, 20130244994,
20130338169, 20130245051, 20140128365, 20150065508, 20150080363,
20160257680, 20150263613, or 20160251346

{6030} In some embodiments, the 11B-hydroxysteroid dehydrogenase type 1
inhibitor is a compound described in U.S. Patent Nos. US6849636, 7700583,
7179802, 7659408, 8138342, 7880001, 7915252, 7713979, 7834194, 7511175,
7759339, TST9360, 7572807, 7622492, 8541592, 7645773, 7932280, 7334178,
7H28282, TT2T9TE, 7932421, 7790711, REO41135, 8592410, 8329897,
7737137, 8598160, 8486964, 8575157, or 8907096. In some embodiments, the
11B-hydroxysteroid dehydrogenase type 1 inhibitor is a compound described in

W2010001946.

Amntagonists of corticotropin releasing hormone receptor type 1 (CRHR1)

{0051} In some embodiments, the CRHR 1 antagonist is a compound described

in U.S Patent Nos. 6191131, 7157578, and 7879862.

{60652} In some embodiments, the CRHR 1 antagonist is selected from the group
consisting of 4-((2-butylyamino)-2,7-dimethyl-8-(2-methvi-4-methoxyphenyl )-
[1,5-a}-pyrazolo-1,3,5-triazine; 4-((2-butyljamino)-2,7-dimethyi-8-(2,5-
dimethyl-4-methoxyphenyi)-{1,5-a]-pyrazolo-1,3,5-trazine; 4-((3-
pentylyamine}-2,7-dimethyl-8-(2,5-dimethyl-4-methoxyphenyi}-[1,5-a}-p
yrazolo-1,3,5-triazine; 4-((3-pentylamineo}-2,7-dimethyl-8-(2-methyi-4-
methoxyphenyi)-[1,5-a]-pyrazolo-1,3,5-triazine; 4-(N-cyclopropylmethyl-N-
propylamino}-2, 7-dimethyl-8-(2-methyl-4-methoxyphenyl)-[ 1,5-a]-pyrazolo-
1,3,5-triazine; 4-(N-cyclopropylmethyl-N-propylamino)-2,7-dimethy!-8-(2,5-
dimethyl-4-methoxyphenyl)-[1,5-a]-pyrazolo-1,3,5-triazine; 4-(IN-allyl-N-(2-
methoxyethybamino)-2,7-dimethyl-8-(2-methyl-4-methoxyphenyl)-[1,5-a}-
pyrazolo-1,3,5-triazine; 4-(N-allyl-N-(2-methoxyethyljamino}-2,7-dimethyl-8-
(2.5-dimethyl-4-methoxyphenyl)-[ 1,5-a]-pyrazolo-1,3.5-triazine; 4-

(diallylamino}-2, 7-dimethyl-8-(2-methyl-4-methoxyphenyi)-[1,5-a}-pyrazolo-



WO 2019/075394

1,3,5-triazine; 4-(diallylamino)-2,7-dimethyl-8-(2,5-dimethyl-4-
methoxyphenyl)-[1,5-al-pyrazolo-1,3,5-triazine; 4-(N-ethyl-N-{2-
methoxyethyljamino)-2,7-dimethyl-8-(2-methyl-4-methoxyphenyl [ 1,5-a}-
pyrazolo-1,3 5-triazine; and 4-(N-ethyl-N-(2-methoxyethyhamino}-2,7-
dimethyl-8-(2,S~dimethyl-4-methoxyphenyl)-[1,5-a}-pyrazolo-1,3,5-triazine, or a
pharmaceutically acceptable salt, solvate, hydrate, sterecisomer, tautomer, N-

oxide or prodrug thereof.

{6033} In some embodiments, the CRHR1 antagonist is 4~(2-butylamino)-2,7-
dimethyl-8-(2-methvl-6-methoxypyrid-3-ylpyrazolo-{1,5-a}-1,3,5-triazine or a
pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, tautomer, N-

oxide or prodrug thereof.

[8054] In some embodiments, the CRHR1 antagonist is pexacerfont, which is of

the formula:

or g pharmaceutically acceptable salt, solvate, hvdrate, stereoisomer, tautomer,
N-oxide or prodrug thereof

{8055] In some embodiments, the CRHR1 antagonist is selected from {1-(3-
Cyclopropyl-{1,2,4]oxadiazol-5-yl-propyl }-[ 3-(4-methoxy-2-methyl-phenyl)-

2 5-dimethyl-pyrazolof I,5-alpyrimidin-7-yl}-amine; [ 1-(3-Isopropyl-
[1,2,4}oxadiazol-5-yl}-propyl]-{3-(4-methoxy-2-methyl-phenyl -2, 5-dimethyl-
pyrazolof1,5-alpyrimidin-7-yl}-amine; [3-{(4-Methoxy-2-methyl-phenyl}-2,5-
dimethyl-pyrazolo{1,5-alpyrimidin-7-yl}-[ 1-<{3-methyi-[ 1,2 4}oxadiazol-5-y1)-2-
phenyi-ethyli-amine; {1-(3-Isopropyl-{ 1,2.4Joxadiazol-S-yi)-propyl}-[3-(4-
methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-ajpyrimidin-7-vl}-amine;
[3-(4-Methoxy-2-methyl-phenyl}-2, S-dimethyl-pyrazolo[ 1, 5-a}pyrimidin-7-yi}-
[1-(3-methyl-[1,2,4]Joxadiazol-5-y1}-butyl}-amine; [3-{(4-Methoxy-2-methyl-

PCT/US2018/055703
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pheny!}-2,5-dimethyl-pyrazolo{1,5-alpyrimidin-7-yl]-(3-methyl-
[1.2,4]oxadiazol-5-ylmethyl)-amine; (3-Cyclopropyl-{1,2,4joxadiazol-5-
yimethyl)-{3~(4-methoxy-2-methyl-pheny!}-2, 5-dimethyl-pyrazolo[1,5-
alpyrimidin-7-yl}-amine; (3-Isopropyl-{1,2,4 Joxadiazol-5-yimethyl }-{3-(4-
methoxy-2-methyl-phenyl}-2, 5-dimethyl-pyrazolo] 1, 5-alpyrimidin-7-vl}-amine;
[2-(3-Cyclopropyl-[1,2,4]oxadiazol-5-y1 -(R)-1-methyl-ethyl |- [3-(4-methox- y-
2-methyl-phenyl}-2,S-dimethyl-pyrazolof1,5-alpyriridin-7-vij-amine; [3-(4-
Methoxy-2-methyl-phenyl}-2, 5-dimethyl-pyrazolo[ 1, 5-alpynmidin-7-yl}-[(R}- 1~
methyl-2-(3-methyl-[1,2 4]oxadiazol-5-yl-ethyl}-amine; [3-(4-Methoxy-2-
methyl-phenyl)-2, S-dimethyl-pyrazolof1,5-ajpyrimidin-7-y1}-[1-(3~
trifluoromethyl-{ 1,2 4loxadiazol-5-yl-propyl}-amine; [1-(3-Cyclopropyl-
[1.2,4loxadiazol-5-yl)-cyclopropyl}-{ 3-(4-methoxy-2-methyl-phenyi}-2,5-
dimethyl-pyrazolof1,5-alpyrimidin-7-ylj-amine; [3-(4-Methoxy-2-methyl-
phenyi-2,5-dimethyl-pyrazolof1,5-alpyrimidin-7-yt}-[ 1 -(3~methyi-
[1,2.4loxadiazol-5-yl}-cyclopropylj-amine; [1-(3-Ethyl-[1,2 4loxadiazol-5-yi}-
cyclopropyl-[3-(4-methoxy-2-methyl-phenyl)-2, 5~-dimethyl-pyrazolo[ 1,5~
alpyrimidin-7-yl}-amineg; [3-(4-Methoxy-2-methyl-phenyl}-2,5-dimethyi-
pyrazoto[1,5-ajpyrimidin-7-yl~ -(3~-propyi-{ 1,2,4]oxadiazol -S-yimethyl}-amine;
[3-(4-Methoxy-2-methyl-phenyl)-2 5-dimethyl-pyrazolof 1,5-alpyrimidin-7-yl}-
[1-(G-trifluoromethyl-{1,2, 4joxadiazol-5-yl}-cyclopropyi}-amine; [2-(3-Ethyl-
[1.2,4}oxadiazol-5-y)-(R)-1-methyl-ethyl]-[3-(4-methoxy-2-methyl-phenyl)-
2,5-dimethyl-pyrazolof 1,5-ajpyrimidin-7-yl}-amine; [3-(6-Dimethylamino-4-
methyl-pyridin-3-y1)-2,5-dimethyl-pyrazolo]1,5-ajpyrimidin-7-y1}-[3-methyl-
(R)-1-(3-methyl-[ 1,2 4joxadiazol-5-yl)-butyl -amine; 3-(2 4-Dimethoxy-
phenyl)-2,5-dimethyt-7-[(8§)-2-(3-methyl-[ 1,2, 4joxadiazol-5-y-pyrrolidin-1-y1}-
pyrazolof1,5-alpyrimidine; [3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-
pyrazoto[1,5-ajpyrimidin-7~-y1}-[ 1-(G-methyl-[ 1,2, 4joxadiazol-5-yD-propyl -
amine; [3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolof1,5-a]pyrimidin-7-vi]-
[1-(3-methyi-[1,2,4]oxadiazol-5-y1}-ethyl }-amine; [3-(2,4-Dimethoxy-phenyl}-
2,5-dimethyl-pyrazolof 1,5-a]pyrimidin-7-y1}-[1-(3-methyl-[1,2 4 Joxadiazol-5-
vh-butyl}-amine; {3-(2 4-Dimethoxy-phenyl}-2,5-dimethyl-pyrazolof1,5-
alpyrimidin-7-yl - 3-methyl-1-3-methyl-[ 1,2, 4Joxadiazol-5-yl)-butyi j-amine;
[3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolof 1, 5-ajpyrimidin-7-yl]-

methyl-(3-methyl-{1,2,4]oxadiazol-5-ylmethyl}-amine; Benzyl-[3-(6-
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dimethylamino-4-methyl-pyridin-3-y1}-2, 5-dimethyl-pyrazolof 1, 5-a]pyrimidin-
7-yl1-(3-methyl-[ 1,2 4}oxadiazol-5-yimethyl)-amine; [3-(4-Methoxy-2-methyl-
phenyl)-2 S-dimethyl-pyrazolof1,5-alpyrimidin-7-y1}-[ 1-(3-methvl-
[1,2,4]oxadiazol-5-yl)-propylj-amine; [3-(4-Methoxy-2-methyl-phenyl)-2,5-
dimethyl-pyrazolof 1,5-alpyrimidin-7-yl]-{ 1-methyl-2-(3-methyl-

[1,2 4]oxadiazol-5-yl}-ethyl}-amine; Benzyl-{3-(4-methoxy-2-methyl-phenyl)-
2,5~dimethyl-pyrazolof 1.5-alpyrimidin-7-y1}-(3~-methyi-[ 1,2 4]oxadiazol-5-
vimethyl}-amine; |[3-(4-Methoxy-2-methyl-phenyl}-2,5-dimethyl-pyrazolof 1,5~
alpyrimidin-7-y1}-[2,2 2-trifluoro-1-(3-methyl-{ 1,2 4Joxadiazol-5-yimethyl)-
ethyl}-amine; [2-(3-Cyclopropyl-[1,2,4]oxadiazol-5-y1}-1-methyl-ethyl}-{3-(4-
methoxy-2-methyi-phenyl)-2,5-dimethyl-pyrazolo[1,S-ajpyrimidin-7-yvl}-amine;
[2-(3-Isopropyl-[1,2,4]oxadiazol-5-y1}- 1-methyl-ethyl |-[ 3-(4-methoxy-2-methyl-
phenyi}-2,5-dimethyl-pyrazolo[1,5-alpyrimidin-7-yl}-amine; [2-(3-Cyclopropyl-
[1,2,4loxadiazol-5-y1-(S)-1-methyi-ethyl}-[3-(4-methoxy-2-methyl-phenyi)-2, 5~
dimethyl-pyrazolol1,5-ajpyrimidin-7-yl]-amine; [2-(3-Isopropyl-
[1.2,4]oxadiazol-5-y1)-(8)-1-methyi-ethylj-[3-(4-methoxy-2-methyl-phenyi)-2,5-
dimethyi-pyrazolof1,5-alpyrimidin-7-ylj-amine; [3-(4-Methoxy-2-methyl-
phenyi}-2,5-dimethyl-pyrazolo{1,S-alpyrimidin-7-yl}-[(8)-1-methyl-2-(3-
methyl-{1,2,4Joxadiazol-5-yl)-ethyl}-amine; [3-(4-Methoxy-2-methyl-phenyl)-
2,5-dimethyl-pyrazolof I, S-alpynmidin-7-y1}-[1-{3-methyl-[1 2 4 Joxadiazol-5-
vimethyl-propvil-amine; [1-(3-Cyclopropyl-{1,2,4ioxadiazol-5-yimethyl}-
propyi}-[3-(2,4-dimethoxy-phenyl}-2 5-dimethyl-pyrazolof 1, 5-alpyrimidin-7-
yil-amine; [3-(2,4-Dimethoxy-phenyl}-2,5-dimethyl-pyrazolo[1,S-alpyrimidin-7-
yH-[1-(3-methyl-[1 2 4]oxadiazol-5-ylmethyl)-propylj-amine; [3-(4-Methoxy-2-
methyl-phenyl)-2,5-dimethyl-pyrazolof1,5-alpyrimidin-7-y{]-[(5)-1-(3-methyl-
[1,2,4]oxadiazol-5-vi)-butyl]-amine; [3-{(4-Methoxy-2-methyl-phenyi}-2,5-
dimethyl-pyrazolof1,5-alpyrimidin-7-y1]-[2,2,2~trifluoro-(S)-1-(3-methyi-
[1,2,4]oxadiazol-5-ylmethyl)-ethyl}-amine; [3-(4-Methoxy-2-methyl-phenyl)-
2,5-dimethyl-pyrazolof I, 5-alpyrnimidin-7-y1}-[1-methyl-2-{3-trifluoromethyl-
[1,2,4]oxadiazol-5-yl)-ethyl]-amine; [3-(2-Chloro-4-methoxy-phenyl}-2,5-
dimethyl-pyrazolo{1,5-ajpyrimidin-7-yl}-[2,2, 2-trifluoro-(S)-1-(3-methyl-
[1,2,4loxadiazol-S-yImethyl)-ethyl j-amine; [3-(4-Methoxy-2Z-methyl-phenyl)-
2,5-dimethyl-pyrazolof I, S-a]pyrimidin-7-y1}-[(R)-1-methyl-2-(3-

tritluoromethyl-{ 1,2,4]oxadiazol-5-yly-ethyl}-amine; [3-(2-Chloro-4-methoxy-



WO 2019/075394 PCT/US2018/055703

pheny!}-2,5-dimethyl-pyrazolo{1,5-ajpyrimidin-7-yl}-[(R)-1-methyl-2-(3-
trifluoromethyl-{ 1,2 4Joxadiazol-53-vi}-ethyl]-amine; [3-(2,4-Dimethoxy-
phenyl)-2, 5-dimethyl-pyrazolof1,5-alpyrimidin-7-y1}-[{(R}-1-methyl-2-(3-
trifluoromethyl-{1,2,4Joxadiazol-5-yl }-ethyl]-amine; {3-(2,4-Dimethoxy-
phenyi}-2,5-dimethyl-pyrazolo{1,S-alpyrimmidin-7-yl1]-{2,2 2-trifluoro~($)- 1-(3-
methyi-[1,2 4joxadiazol-5-ylmethyl)-ethyl}-amine; [3-(2 4-Dimethoxy-phenyl})-
2,5-dimethyl-pyrazolof1,5-a]pyrimidin-7-y1}-[2,2,2-trifluoro-{8)-1-(3-
trifluoromethyl-[1,2,4 oxadiazol-5-yimethyl)-cthyljamine; [3-{(4-Methoxy-2-
methyl-phenyl}-2 S-dimethyl-pyrazolof 1, 5-alpyrimidin-7-y1}-[(S)-1-(3-methyl-
[1,2,4loxadiazol-S-y1-propyli-amine; {3-{4-Methoxy-2-methyl-pheny]}-2,5-
dimethyl-pyrazolof 1, 5-alpyrimidin-7-y1]-[{R)-1-(3-methyl-[ 1,2 4]oxadiazol-5-
vh)-propyl}-amine; 3-(4-Methoxy-2-methyl-phenyl}-2,5-dimethyl-7-[(8)-2-(3-
methyl-[ 1,2 4}oxadiazol-5-ylmethyl)-pyrrolidin-1-yl}-pyrazolof1,5-
alpyrimidine; [3-(2-Chloro-4-methoxy-phenyi}-2,5-dimethyl-pyrazolof 1,5~
alpyrimidin-7-yl]-[{8)-1-(3-methyl-[ 1,2 4}oxadiazol-5-yl}-propyl }-amine; {3~
(2,4-Dimethoxy-phenyl)-2, 5~-dimethyl-pyrazolof I, 3-ajpyrinudin-7-y1j-(2-
methoxy-ethyl}-{3-methyi-[1,2,4]Joxadiazol-5-yimethyl)-amine; (5-{2,5-
Dimethyl-7-[(8)-2-(3-methyl-[1,2,4Joxadiazol-3-yD-pyrrolidin-1-yi}-

pyrazoto[ 1,5-alpyrimidin-3-yl }-4-methyl-pyridin-2-yl}-dimethyl-amine; [3-(6-
Dimethylamino-4-methyl-pyridin-3-y1}-2, 5-dimethyl-pyrazolol 1,5-alpyrimidin-
7-y11-{Z-methoxy-ethyl)-{3-methyl-[1,2,4Joxadiazol-5-yimethyl}-amine; [3-(4-
Ethoxy-phenyl }-2,5-dimethyl-pyrazolo[1,5-apyrimidin-7-yl}-(2-methoxy-ethyl})-
(3-methyl-{1,2,4joxadiazol-5-ylmethy! }-amine; [3-(2,4-Dimethoxy-phenyl)-2,5-
dimethyl-pyrazolol i, 5-ajpyrimidin-7-yl]-(2-methoxy-ethyl }-[3-(3-methyl-
[1.2,4Joxadiazol-5-yl)-propyl}-amine; [3-(4-Methoxy-2-methyl-phenyl)-2.5-
dimethyl-pyrazolof1,5-ajpyrimidin-7-y1}-[(R}-1-methyl-2-(5-methyi-

[ 1,2 4joxadiazol-3-yl)-ethyl]-amine; [3-(4-Methoxy-2-methyl-phenyl}-2,5-
dimethyl-pyrazolof1,S-alpyrimidin-7-vl]-[(5)-1-(5-methyl-[ 1,2 4 oxadiazol-3-
yimethyl)-propyli-amine; [3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyi-
pyrazolof1,5-alpyrimidin-7-yi]-{(R)-1-(5-methyl-[1,2,4loxadiazol-3~-vimethyl )-
propyl}-amine; [3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolof1,5-
alpyrimidin-7-yl-{(8)-1-methyl-2-(5-methyl-[ 1,2 4]oxadiazol -3-yl }-ethyi}-
amine; [{R}-2-(5-Cyclopropyl-[1.2,4}oxadiazol-3-y1)- I -methyl-ethyl}-{3-(4-

methoxy-2-methyl-phenyl -2 5-dimethyl-pyrazolol 1,5-a]pyrimidin-7-yl}-amine;
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[3-(4-Methoxy-2-methyl-phenyl)-2 5-dimethyl-pyrazolof 1,5-alpyrimidin-7-yl}-
[R)-L-methyl-2-(5-trifluoromethyl-[1,2 4joxadiazol-3-yi}-ethyl -amine; [3-(4-
Methoxy-2-methyl-phenyl}-2 5-dimethyl-pyrazolo[ 1,5-alpynimidin-7-y1]-{{5)-
2,2, 2-trifluoro-1-(5-methyl-{1,2 4joxadiazol-3-ylmethyl)-ethyl}-amine; Ethyl-[3-
{(4-methoxy-2~-methyl-phenyl}-2,5-dimethyl-pyrazolo[1,5-alpyrimidin-7-y1}-(3-
methyl-[1,2 4joxadiazol-5-ylmethyl)-amine; 3-(4-Methoxy-2Z-methyl-phenyl)-
2,5~dimethyl-7-[2-(3-methyi-[ 1,2 4joxadiazol-S-yimethyl}-piperidin-1-vl]-
pyrazolof1,5-alpyrimidineg; [3-(4-Methoxy-2-methyl-phenyl 32, 5-dimethyl-
pyrazolo[1,5-alpyrimidin-7-yl-(1-]1 3 4joxadiazol-2-yl-propyl)-amine; {3-(4-
Methoxy-2-methyl-phenyl}-2, S-dimethyl-pyrazolof1,S-alpyrimidin-7-yl}-[ 1-{5-
methyi-[ 1,3,4]Joxadiazol-2-y1)-propylj-amine; [3-(4-Methoxy-2-methyl-phenyi)-
2,5-dimethyl-pyrazolof 1,5-apyrimidin-7-y1}-[ 1-methyl-2-(5-methyl-
[1,3,4]oxadiazol-2-yl)-ethylj-amine; [3-(4-Methoxy-2-methyl-phenyl)-2,5-
dimethyl-pyrazolo[1,5-alpyrnmidin-7-yl]-{ I-methyil-2-(S-triflucromethyl-
[1,3,4]oxadiazol-2-yl}-ethyl]-amine; [3-(2-Chloro-4-methoxy-phenyl}-2,5-
dimethyl-pyrazolo[1,5-ajpyrimidin-7-y1]-[1-(3-methyl-[1,2 4]oxadiazol-5-y1)-
propyl}-amine; [3-(4-Chloro-2-methoxv-phenyl}-2,5-dimethyi-pyrazolo[1,5-
alpyrimidin-7-yl}-[ 1-(3-methyi-{1,2 4Joxadiazol-5-yh-propyl}-amine; [3-(3~
Chloro-4-fluoro-phenyi)-2,5-dimethyl-pyrazolo{1,5-alpyrimidin-7-yl}-[ 1-(3-
methyl-[ 1,2 4Joxadiazol-5-yl)-propyli-amine; [3-(4-Chloro-2-methyl-phenyl)-
2,5-dimethyl-pyrazolof 1,5-ajpysimidin-7-y1}-[1-(3-methyl-[1,2 4 Joxadiazol-5-
yvh)-propyl}-amine; {3-(2-Chloro-4-triflucromethyl-pheny!}-2, 5-dimethyl-
pyrazolo] 1,5-alpyrimidin-7-y1}-{ 1-(3-methyl-{ 1,2, 4 Joxadiazol-5-y)-propyl -
amine; and [3-(2-Chloro-4-methyl-phenyl}-2,S-dimethyl-pyrazolof 1, 5-
alpyrimidin-7-y1}-[1-(3-methvl-{1,2,4Joxadiazol-5-yl}-propyl}-amine, or a
pharmaceutically acceptable salt, solvate, hvdrate, stereocisomer, tautomer, N-

oxide or prodrug thereof.

{8056} In some embodiments, the CRHR1 antagonist 13 a compound described
in Progress in corticotropin-releasing factor-1 antagonist development, Zorrilla

and Koob, Drug Discov. Today, 2010, 15(5-10):371-83.

[00537] In some embodiments, the CRHRI1 antagonist is SN 003 of the formula:
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or a pharmaceutically acceptable salt, solvate, hydrate, sterecisomer, tautomer,

N-oxide or prodrug thereof.

{0058} In some embodiments, the CRHR1 antagonist is verucerfont

(GSK561679), which is of the formula:

or a pharmaceutically acceptable salt, solvate, hydrate, stereocisomer, tautomer,

N-oxide or prodrug thereof.

{6659] In some embodiments, the CRHR 1 antagonist is selected from the group
consisting of antalarmin, emicerfont, LY 2371712, NBI-35965, NBI-30775, NBI-
34101, NBI-30545, NBI-27914, NBI-34101, CP-316,311, CRA 5626, CP-
154,526, CP-376,396, ONO-2333Ms, pexacerfont, SSR125543, DMP-696,

DMP-004, DMP-695, 8C-241, BMS-561388, R121919, PF-572778,

GSK361579, and GSK586529. An exemplary CRHR1 antagonist is NBI-35965,

or a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, tautomer,

N-oxide or prodrug thereof, and which has the following structure:

ci
Q
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16060} Another exemplary CRHR1 antagonist is SSR125543, or a
pharmaceutically acceptable salt, solvate, hydrate, sterecisomer, tautomer, N-

oxide or prodrug thereof, and which has the following structure:

{6061} Still another exemplary CRHR1 antagonist is emicerfont, or a
pharmaceutically acceptable salt, solvate, hydrate, sterecisomer, tautomer, N-

oxide or prodrug thereof, and which has the following structure:

{0062} Another exemplary CRHR1 antagonist 1s ONG-2333Ms, ora
pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, tautomer, N-

oxide or prodrug thereof, and which has the following structure

7N
H
Ci

O
oAy
{

18063} In some embodiments, the CRHR1 antagonist is selected from the group

consisting of LWH-234, CP-154,526, NBI-27914 and R121919.

{0064] In some embodiments, the CRHR1 antagonist is R121919, which is of

the formula:
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2

or a pharmaceutically acceptable salt, solvate, hydrate, sterecisomer, tautomer,
N-oxide or prodrug thereof.

[0065] In some embodiments, the CRHR 1 antagonist is antalarmin, which is of

the formula:

3

or a pharmaceutically acceptable salt, solvate, hydrate, sterecisomer, tautomer,
N-oxide or prodrug thereof.

{8066} In some embodiments, the CRHR1T antagonist 13
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N-oxide or prodrug thereof.

[8067] In some embodiments, the CRHR antagonist is a compound described

or

- ‘\\T ,«3‘

PCT/US2018/055703

R,

in U.S. Patent Application Publication Nos. 20110301087, 20030220333,
20030064993, 20020022632, 20020049227, 20020022032,
20020111490, 20020042422, 20040254382, 20030229091,
20030119831, 20040225130, 20030055059, 20100029684,

20030149059,
20020058668,
20030055059,
20040014760,
20040235924,
20110124662,
20020019525, 200
20030008885,
20030171380,
20040229891,
20070155740,
20040171829,
20050020601,
20080306092,
203010036945,
20030152520, 2
20030149059,
20100035874,
20090023757,

20020058668,

201101240602,
20040209917,
20110190360,
20019525,
20030114468,
20030103117,
20040204414,
20070219232,

20040082784,

20080139567,
20080194589,
20020049208,

0030114468,
20030119844,

20100249138,
20090023757,
. 20050034661, 20050020601,

20050038055

‘Ji

20020161019, 20020065250,
20040235871, 20040176400,
20110201629, 20010036945,
20020016333, 20040014760,
20030220333, 20030114502,
20030195222, 20060252756,
20040242623, 20050038040,
20070054913, 20070021429,
20040209917, 20040224974,
2008/0076943, 20080153828,
20080015196, 20080312444,
20020049227, 20030114468,
20080139567, 20070004708,
20020022632, 20100222339,
20100298287, 20030078277,
20090137604, 20060199823,

20020016328,
2010/0029684,
20020183375,
20010025042,
20030125330,
20040082781,
20030208008,
20070066640,
20050113375,
20080113978,
20080194589,
20030045514,
20070155740,
201060022560,
20140179919,
20020019406,
20050038040,

2011/0190360, 20120295942, 20120316185, 20080194589, 20140088105,
20070281919, 20070021429, 20150094310, or 20130094310
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{6068} In some embodiments, the CRHR 1 antagonist is a compound described
in U.S. Patent Nos. 5861398, 5861398, 6200979, 7094782, 7297708, T112585,
6103737, 6399600, 6136800, 6218301, 6358950, 6174912, 6521636, 6518271,
6448261, 6107300, 6083948, 6124289, 6159980, 6143743, 6245769, 6107294,
6509338, 6271380, 7297708, 6365589, 6350750, 6630476, 7612067, 5795903,
6133276, 6133282, 6194574, 6995161, 5955613, 5644057, 6281220, 5973152,
6114530, 5723608, 6127399, 6353103, 6147085, 6436932, 6333651, 6300360,
6469041, 6291473, 6310063, 6362186, 6194574, 6284766, 5063245, 7807688,
7947697, 5712303, 6103900, 6765008, 5646152, 56638145, 6492520, 6844351,
5068944, 5962479, 6833378, 6856047, 5058948, 6092188, 6005109, 57050646,
5109111, 4605642 or 5880135,

80369} In some embodiments, the CRHR1 antagonist is a compound described
in International Patent Application Publication Nos, W(02072101,
WOOS533727, WOLT35539, W(O9803510, WQ9413676, WO9413644,
WO9413677, WOS413601, WOS533750, W(0O9534563, WO9B08846,
WQO9938868, W(9901439, W(2004062665, W(O2008083070,
WO2Z007133756, WG2010053546, W(O2011095450, W(2011092293,
WOZ017035528, or WO2018048953.

Pharmaceutical Compesitions and Admipistration

{8670} The HSD11(1 inhibitors or the CRHR antagonists are administered
using any suitable methods known in the art. For example, the HSD1181
inhibitors or the CRHR1 antagonists are administered orally, bucally,
ophthalmically, osmotically, parenterally (intramuscularly, intraperitoneally
intrasternally, intravenously, subcutaneously), rectally, topically, transdermally,

or vaginally.

{0071} In accordance with various embodiments, the HSD 1151 inhibitors or the
CRHR1 antagounists are administered in the form of pharmaceutical
compositions. Thus, provided herein are also pharmaceutical compositions that
contain one or more of the compounds of any of the formulae disclosed herein or
a pharmaceutically acceptable salt, isomers, prodrug, or solvate thereof, and one
or more pharmaceutically acceptable vehicles selected from carriers, adjuvants

and excipients. Suitable pharmaceutically acceptable vehicles may inchude, for
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example, inert solid diluents and fillers, diluents, including sterile aqueous
solution and various organic solvents, permeation enhancers, solubilizers and
adjuvants. Such compositions are prepared in a manner well known in the
pharmaceutical art. See, e.g., Remington’s Pharmaceutical Sciences, Mace
Publishing Co., Philadelphia, Pa. 17th Ed. (1985); and Modern Pharmaceutics,
Marcel Dekker, Inc. 3rd Ed. (G.S. Banker & C.T. Rhodes, Eds ).

{86721 The pharmaceutical composition is administered in either single or
multiple doses. The pharmaceutical composition is administered by various
methods including, for example, oral, intravenous, intraperitoneal, parenteral,
intramuscular, subcutaneous, topical, rectal, buccal, intranasal and transdermal
routes, or as an inhalant. In some embodiments, the pharmaceutical composition

is administered orally,

{6673} In some embodiments, the pharmaceutical composition administered is
parenterally, for example, by injection. The pharmaceutical compositions used
for administration by injection include, for example, aqueous or cil solutions,
suspensions, or emulsions, with sesame oil, corn otl, cottonseed cil, or peanut
oil, as well as elixirs, mannitol, dextrose, or a sterile aqueous solution, and

similar pharmaceutical vehicles.

{0074} Oral administration may be another route of administration. The
pharmaceutical compositions may in the form of tablets, pills, powders,
lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups,
aerosols {as a solid or in a Hiquid medium}, ointments containing, for example,
up to 10% by weight of the active compound, soft and hard gelatin capsules,
sterile injectable solutions, and sterile packaged powders. In certain
embodiments, the pharmaceutical composition is in the form of tablets. Some
examples of suitable excipients include lactose, dextrose, sucrose, sorbitol,
manunitol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin,
calcium silicate, microcrystalline cellulose, polyvinylpyrrolidone, cellulose,
sterile water, syrup, and methyl cellulose. The formulations can additionally
include lubricating agents such as talc, magnesium stearate, and mineral oil;
wetting agents; emulsitying and suspending agents, preserving agents such as

methyl and propylhydroxy-benzoates; sweetening agents; and flavoring agents.
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The tablets or pills may be coated or otherwise compounded to provide a dosage
form affording the advantage of prolonged action, or to protect from the acid

conditions of the stomach.

{6075} Compositions for inhalation or insufflation include solutions and
suspensions in pharmaceutically acceptable, aqueous or organic solvents, or
mixtures thereof, and powders. The hiquid or solid compositions can contain
suitable pharmaceutically acceptable excipients as described supra. In some
embodiments, the compositions are administered by the oral or nasal respiratory
route for local or systemic effect. In other embodiments, compositions in
pharmaceutically acceptable solvents may be nebulized by use of inert gases.
Nebulized solutions may be inhaled directly from the nebulizing device or the
nebulizing device may be attached to a facemask tent, or intermittent positive
pressure breathing machine. Solution, suspension, or powder compositions may
be administered, preferably orally or nasally, from devices that deliver the

formulation 1o an appropriate manner.

{0076} The specific dose level of a HSD 1181 inhibitor or a CRHR1 antagonist
for any particular subject depends upon a variety of factors including, for
example, the activity of the specific cormpound emploved, the age, body weight,
general health, sex, diet, time of administration, route of administration, and rate
of excretion, drug combination and the severity of the particular disease 1o the
subject undergoing therapy. For example, a dosage is expressed as a number of
milligrams of a compound per kilogram of the subject’s body weight (mg/ke).
Hlustrative dosages inciude those between about 0.01 and 200 mg/kg. In some
embodiments, about 0.01 and 150 mg/kg may be administered. In other
embodiments a dosage of between 0.05 and 100 mg/kg may be administered.
Normalizing according to the subject’s body weight can be useful, for example,
when adjusting dosages between subjects of widely disparate size, such as
occurs when using the drug in both children and adult humans or when
converting an effective dosage v a non-human subject such as dog 10 a dosage

suitable for a human subject.

{6077} The daily dosage may also be described as a total amount of a HSD11j1

inhibitor or a CRHR1 antagonist administered per dose or per day. Daily dosage
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of a compound may be between about 0.1 mg and 2,000 mg/day, between about
I to 2,000 mg/day, between about 1 to 1,000 mg/day, between about 1 to 500
mg/day, between about 10 to 150 mg/day, between about 1 to 100 mg/day,
between about between about 1 to 50 mg/day, between about S to 100 mg/day,
between about 10 to 125 mg/day, between about 10 to 100 mg/day, or between

about 3 to 200 mg/day.

{0678} The daily dosage of 3 HSD1151 inhibitor or a CRHR1 antagonist may be
administered all in one time (once a day) or in several times, such as two times,

three times, four times, five times or more throughout the day,

FExample

{80791 As illustrated below, we offer a new view of the neurcbiological origins
of chronic anxiety and related emotional symptoms in FXS, one that highlights
novel and clinically proximal ways for mechanism-based pharmaceutical
mtervention, and disclose and claim use of therapeutic agents that can be

suitable for treatment of these conditions.

{0080} Efforts to understand the neurobiological basis of emotional symptoms in

FXS have been focused (for good reasons) on the amygdala 8% 3 limbic

structure implicated in the expression of cued anxiety and fear ¥»*%* the
encoding of explicit fear memories *°, and memory consolidation *®. In
siraplified terms, the basolateral amygdala (BLA) is a locus for association of
stimuli predicting and eliciting fear, and the central nucleus (CeA) orchestrates
behavioral, autonomic and hormonal responses to these cues ¥7. However, the
unusually persistent nature of anxiety and social avoidance in FXS, which can be
thought of as a form of “trait anxiety”, suggest that its neurobiological
underpinnings relate more directly to a different structure. Long-term anxiety
and fear states are mediated by the bed nucleus of the stria terminalis (BNST), a
region of the extended amygdala * that serves as a hub for corticolimibic
modulation of anxiety and stress responses 1#618LIZII0I85.106 1 contrast to
the amygdala “proper”, which mediates acuie fear responses to transient or
phasic cues, the BNST acts to set the Jong-ferm gain of emotional and
physiclogical responses to stresstul or fear-evoking stimuli 9% 107108,109,118

{ndeed, the BNST has been implicated in chronic anxiety states, social
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avoidance, obsessive compulsive disorders, PTSD and other persistent negative
emotional traits that align well with emotional symptoms of FX§ HBH LIS
This key functional distinction of the BNST ¥HLRGNS gnnears much better suited
{than the amygdala proper 5} to explain the remarkably persistent anxiety and
other emotional phenotypes of FXS. While there is considerable evidence in
FXS for alterations in amygdala structure, activation (reviewed in %) and
synaptic excitatory / inhibitory (E/T) balance % that may lead to increased
expression of acute conditioned fear, some studies indicate that amygdalar
activity is actually deficient in FXS8 in some of the contexts that elicit
debilitating forms of anxiety / fear in FXS subjects (e.g. social anxiety) HOHTHE
In contrast, several features of BNST anatomy and function provide a
compelling basis on which to consider this region as a key locus of
pathophysiology underlying chronic anxiety, social aveidance, and other

emotional symptoms in FXS.

8681} It was observed that neurons in the BNST have altered intrinsic and
synaptic properties, and elevated cortisol signaling, in the Far!” (KO) mouse
model of FXS. As developed below and supported by data, these alterations
underlie chronic anxiety states and attendant social symptoms in FXS. Further,
the data demonstrate that these changes result from pathologically high local
preduction of cortisol that ensues from synaptic upregulation of a cortisol

biosynthesis enzyme, HSD11E1.

{0082] The BNST is an anatomically complex, multinucleated, and highly
interconnected region of the extended amygdala ¥ that acts as a hub for

9-’3,1@1,102,195,168. A Simpiiﬁed

corticolimbic modulation of stress responses
diagram of anterior BNST (aBNST) anatomy as appears it a typical slice
recording experiment is shown in Fig. 1. The aBNST integrates cortical and
Himbic inputs that set expectant fear and modulate anxiety responses, including
glutamatergic inputs from the insular cortex (“insula™), medial prefrontal cortex
(mPFC), BLA, and ventral hippocarnpus (vEip) 10101102,103,14,105,119,120,121
Under normal conditions, these inputs are thought to provide anxiolytic tone
and, in the case of BLA afferents, to limit the duration and magnitude of anxiety
responses mediated by the amygdala. Projections of the aBNST include a

GABAergic output to the paraventricular nucleus of the hypothalamus (PYN) -
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which blunts activity of the HPA axis — as well as the BLA, CeA, insula and
mPFC, and other regions mediating emotional, autonomic and visceromotor

responses to stregs 14122

{6083} Importantly, while acute activation of the aBNST by cortico-limbic
inputs normally attenuates anxiety & physiological stress responses, chronic
stress-induced activation of these networks results 1o long-term anxiogenic
output of the BNST, and to changes in the volume and activity of structures
innervating it *HIHIRINIB - Same of these changes, including reduced volume
and enhanced activation of insula by social stimuli, are robust neural correlates
of FXS severity and are suggested to mediate social anxiety symptoms PH1#H2,
It is notable in this regard that activity within the insula and BNST tracks the
degree of anticipatory fear to social stimuli ¥, a function of particular relevance
to social anxiety symptoms of FXS. Further, structural and functional changes
in BNST inputs such as the insula correlate with IQ in FXS subjects 126125
which suggests that normalizing the function of these networks may improve
cognitive function as it helps resolve the most disruptive comorbid features of

FXS.

{0084] Several distinct types of neurons can be identified in the aBNST -
namely type I, I and I — which differ in their relative expression of specific
voltage-gated channels regulating spike threshold and rate #9428, each type is
readily tdentifiable by its distinct electrophysiclogical characteristics during
patch clamp recording. Type I neurons, which are mediun-sized spiny
GABAergic projection neurons, are highly concentrated 1o a vertically oriented
strip bordering the internal capsule called the “juxtacapsular” region or jJcBNST
(Fig. 1). Using viral vectors, it was observed that Type HI j¢BNST neurons
project strongly to the lateral hypothalamus (LH). This complements existing
data showing that jcBNST sends GABAergic projections to many areas,
including the anterior BLA, medial CeA, and PVN to suppress physiological and
behavioral responses to stress LRI Tmportantly, the j¢BNSTis a
major target of the corticolimbic inputs noted above (BLA, insula, mPFC) that
negatively modulate stress and long-term anxiety by stimulating jcBNST
GABAergic neurons. The special role of jcBNST in anxiolytic drive is

underscored by the fact that a massive BLA glutamatergic projection to aBNST
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terminates almost exclusively in the jcBNST, forming an anxiolytic circuit

Hmiting amygdalar activation through jcBNST GABAergic projections to CeA

128,129

[{6085] In contrast, neighboring nuclel within the anterolateral group of the
aBNST (BNST-AL; Fig. 1) 1% harbor distinet cell types with different
connectivity and functions. Adjacent to the j¢BNST 1s the so-called “oval”
nucleus (cvBNST, Fig. 1), in which preliminary studies and prior work by others
B3 find mostly Type I and IT neurons that are sparsely distributed in the broader
anterodorsal BNST. Unltke Type I GABAergic projection neurons of the
jcBNST, Type and T GABAergic neurons in the ovBNST send intra-BNST
afferents to other nuclei and the parabrachial nucleus (a hedonic center},
inhibiting their output. An example of this is the GABA-GABA pathway from
ovENST to ventral BNST, to the VPN, which disinhibits the HPA axis.
Additionally, while most of the BNST-AL (including ovBNST and the fusiform
BNST) receives dense inputs from the lateral portion of the CeA, the jcBNST is
devoid of these connections 132, suggesting that inhibitory (anxiolytic) tone from
the jcBNST to CeA is not subject to direct reciprocal modulation by CeA.
Recent optogenetic studies indicate that activation of the ovBNST is anxiogenic,
whereas the rest of the BNST-AL has an anxiofyfi¢ influence . Long-term
anxiety states appear to be mediated by a weakening of anxiolytic pathways to
BNST, particularly the jcBNST LI IEI,123,126027.029 © A i olytic functions
of jcBNST are supported most recently by elegant optogenetic studies of BLA-
jCBNST 12 circuits and human deep brain stimulation studies 1. jcBNST and
ovBNST are thus morphologically 1#:8354% and functionally distinet,

differentially regulating chronic anxiety and related behaviors 114,

{00686} In studies of BNST function in the Fmr/ KO mouse, we focused on the
JeBNST due to its heavy innervation by the insula (implicated in social anxiety
in FXS) and the fact that it is composed primarily of GABAergic Type III
projection neurons that monosynaptically tnhibit the BLA, CeA, PVYN, LH and
other structures mediating psychological, autonomic, endocrine, and
visceromotor responses to stresg HIPELRTIN W discovered that jcBNST
Type I neurons are intrinsically less excitable and receive less spontaneous

excitatory synaptic input in the #mr/ KO model of FXS (Fig, 2). Such changes



WO 2019/075394 PCT/US2018/055703

are reminiscent of reduced excitability and plasticity of jcBNST that we
observed in previous work in models of chronic stress 12?7 These changes
result in chronically reduced anxiolytic drive of BNST by insula, and other

corticolimbic inputs, and to cortisol axis dysregulation.

{60687} Anxiogenic shifts in BNST function are promoted by corticotropin
releasing hormone {CRH) released within the BNST during chronic stress

127,038, 139,148,041 - CRH infusion into the BNST is strongly anxiogenic and it
preferentially causes social anxiety ¥5H3 - Accordingly, infusion of CRH
antagonists into the BNST blocks the ability of chronic stress to induce long-
term anxiety "5 T prior work, we demonstrated that long-term
potentiation of intrinsic excitability (LTP-IE} of Type HI neurcns in the jcBNST
is blocked by CRH. LTP-IE is an enhancement of spiking responses to
excitatory inputs that requires NMDA and mGHuR S receptors, as well as
dopamine signaling, for its induction . The ability of CRH to block LTP-IE
indicates that excessive CRH signaling during chronic stress can reduce the
ability of jcBNST inputs {e.g. insula) to activate this structure and trigger
anxiolytic GABAergic output 7 Afferents from the BLA are a major source of
CRH in the j¢cBNST, and it is thought that recurrent stress-induced activation of
the amygdala leads to CRH release in BNST MHULBLIAAIRGUS T8 Thye
chronic amygdalar activation can blunt anxiolytic tone from areas such as insula

involved in interoception and threat monitoring of social stimuli.

{0088] Glucocorticoid signaling increases CRH expression in the jeBNST
WLIZLIE T recent studies of synaptic protein expression in Fmr/ KO brain
¥ we observed large increases in the cortisol synthetic enzyme HSD11B1,
suggesting that synaptic cortisol levels in FXS are exceedingly high. As
ilfustrated in Fig. 3, we validated upregulation of HSD1151 in the jcBNST of
Frl KO mice by immunofluorescence deconvolution microscopy (in
coliaboration with Dr. Lauterborn, UC Irvine) and by Western blot analyses of
tsolated jcBNST samples. Additionally, we obtained evidence of exaggerated
cortisol signaling in Fmr{ KO brain as detected by phosphorylated
ghucocorticoid receptor (p-GR; Fig. 3). These observations and data indicate
that the set point of BNST function in FXS is biased towards anxiety by tonic

increases in cortisol-driven CRH production. Further, these data show that
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inhibiting HSD11f1 activity or antagonizing CRH receptors reduces the anxiety,
social avoidance and other emotional symptoms of FX8. These data additionally
show that clinically tested inhibitors of HSD1151 and CRHR1 (the CRH
receptor variant implicated in CRH-induced anxiogenesis '27) can be repurposed
for use in FXS, providing therapeutic agents for treatment of these conditions in

human patients.

{80089} The rationale and data disclosed herein demonstrate that increased
HSD11f1-mediated cortisol synthesis in FXS resulted in CRH-dependent
changes in jJcBNST that are chronically anxiogenic, creating a state at baseline
that ts analogous to the effects of long-term stress on BNST function in normal
individuals (Fig. 6). The changes entail insula-BNST pathways that mediate

social anxiety and social aversion,

16690} Chronic intense anxiety in many forms is a highly debilitating,
disruptive, and costly aspect of FX8 symptomology, one that plays a major role
in other emotional symptoms of FXS§ and perhaps even some aspects of
cognitive dysfunction. The present disclosure offers a significant new inroad

into the etiology of anxiety in FXS,

{0091} Our data demonstrated reduced spontaneous excitatory input to Type 1
jcBNST neurons in the #mr/ KO and a reduction in the intrinsic excitability of
these neurons (Fig. 2). A strong prediction of reduced mEPSC frequency
without changes in mEPSC amplitude in Frr ! KO Type I neurons is that the
probability of glutamate release is reduced ™, thus reducing evoked release onto
Type HI neurons. This would result in weaker drive of Fmr/ KO Type HE
neurons by inputs that normally exert anxiolytic effects through jcBNST.

this effect, resulting in dramatically reduced anxiolytic drive of jcBNST. Such
changes may be expressed by subsets of inputs to Type HI j¢cBNST veurons, or
they may be manifest across all glutamatergic inputs as postulated for
stress/CRF-induced impairments in LTP-IE #5327 Tndeed, it is possible that
reduced intrinsic excitability reflects from mechanisms similar to those that

impair LTP-IE during chronic stress.
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160921 We used optogenetic approaches to define the origin of synaptic
connections to jcBNST Type I neurons that exhibit altered release properties in
the Fmr/ KO, and whether these inputs are affected by alterations in baseline
intrinsic excitability and, potentially, LTP-IE. Type III j¢cBNST neurons receive
excitatory input from many cortical and limbic areas, including: the dysgranular
insular cortex, the prelimbic and infralimbic divisions of the mPFC, the posterior
BLA, the amygdalo-hippocampal transition area (AHTA), the transitional
postpyriform cortex (TRPC), and the amygdalo-piriform transition area {APir}
100.322,128,150.152  This presents a functionally intriguing, but complex picture.
However, observations in FXS and recent work on jcBNST circuitry place a
strong emphasis on three regions, which are prioritized here as follows: (1) the
insula, because an insula-to-BNST circuit sets the level of expectant fear to
social cues, and robust changes in insula activity and volume are observed in
FXS brain that correlate with gaze aversion; (2} the BLA because it sends a
massive CRH-expressing projection to jcBNST, and recent data show that
reductions in glutamate release at BLA-to-BNST synapses triggered by
dynorphin are anxiogenic '%%; and (3) the mPFC because it provides a tonic
inhibitory tone on stress by activating j¢cBNST, and hypoactivation of mPFC in
FXS contributes to social anxiety 3% Taken with our data, these and other
observations suggest that inputs from insula, BLA, and mPFC to the i¢cBNST can

be disrupted in FXS to create a chronically anxiogenic state.

{6093} To identify the specific inputs to Type I neurons that exhibit reduced
release probability in the Far{ KO jeBNST, and which inputs are affected by
reduced Type HI neuron excitability, we used optogenetic tools to identify and
stimulate specific inputs to this region. We used viral vectors that encode for the
blue light-sensitive cation-pump Chiamydomonas reinhordtii channelrhodopsin-
2 (ChR2) fused with e YFP 17158 15 activate either insula, BLA, and mPFC
inputs to Type TH neurons in jJcBNST P51 Microinjections (0.5-1 ul) of
AAVs-CaMKila-ChR2(H134R)-e YFP (2-5x 10" viral particles / m1.) were
stereotaxically placed unilaterally into one of the target fields in WT and Fmirl
KO mice; stereotaxic coordinates were based on the mouse brain atlas by
Paxinos and Franklin, with additional reference to recent work by Crowley et al

129 and verified prior to AAV injection. Following a 4-5 week post-operative
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period, to allow sufficient AAV expression and transport of ChR2 to distal
terminals % mice were used for physiological studies of jcBNST Type IIT
neurons. All injection sites were verified at the time of sacrifice. For
optogenetic stimulation, a blue light (473nm) are flashed at projections
visualized under eYFP fluorescence. Presynaptic {ibers were identified initially
using 5x and 20x objectives, after which we shifted to 60x objective for

optogenetic stimaulation,

{6094] Following conventions established in the field and utilized extensively in
our prior work 1#HUSI282TI8 1-RNST Type 1T neurons in slices that were
prepared from WT and Fmr/ KO mice were electrophysiologically identified
according to their voltage responses to hyperpolarizing and depolarizing current
injections (Fig. 1). Whole-cell patch recordings were performed in BNST slices
that were perfused at 2mi/min with oxygenated artificial cerebrospinal fluid
consisting of (in mM): 130 NaCl, 2 KCl, 2 CaCls, 1.25 KHoPO4, 2 MgS0y,
TH20, 26 NaHCOs, 10 d-glucose, pH 7.4 at 32°C. Paich recording electrodes
were filled with a solution consisting of (in mM): 120 K-Gluconate, 10 KCL, 10
HEPES, 10 EGTA, 2 Mg-ATP, (.3 Na-GTP, and osmolarity of 300 + 10 mOsm.
I some variations, electrodes also contained 0.1% biocytin to label neurons pos?
hoc for morphological analyses. After achieving whole-cell configuration with
an access resistance <30 <MQ, cells were allowed to equilibrate for a minimum
of 5 min before assessing baseline physiological properties. For each recorded
neuron, wntrinsic membrane properties — resting membrane potential, input
resistance, rheobase, input-output curve (I/0), and voltage threshold — were
determined in current clamp mode by analyzing the voltage of responses evoked
with intracellular injections of a series of hyperpolarizing and depolarizing
current steps of 350 ms, starting from -200 pA and increasing in steps of 5 pA
until firing. Identification of Type I neurons exploited their characteristic high
rheobase and prominent inward rectification (Fig, 1B), which was indicative of
an inwardly rectifying K™ current (Ixi) 12¢. Type I neurons were also
characterized both by the presence of depolarizing voltage ramp and by delayed
spiking when depolanzing threshold current pulses were applied (Fig. 1B). As

shown in Fig. 1A, neurons with these electrophysiological characteristics were
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recorded in the anterodorsal aspect of BNST adjacent to the internal capsule,

corresponding to the JcBNST (see also V1),

[06095] Optically evoked excitatory postsynaptic currents (OEPSCs} are were
recorded in whole-cell patch voltage clamp mode from jeBNST type I neurons
in response to specific inputs (BLAp, Insula and mPFC). Recording is was
performed at a holding potential of -70 mV and iu the presence of picrotoxin (25
ub) to isolate mainly AMPA-R-mediated responses. For optogenetic
stimulation of specific afferent fibers, we followed the same techunical approach
used in our recent paper ¥4 Briefly, a 473-nm blue laser 50 um diameter spot
{Crystalaser, Reno, NV) of 30 mW power and 1-2 ms duration will bewas
flashed every 10-20 s. Each stimulation will consisted of three repeated laser
flashes with an inter-trial interval of 1.2 s. Light intensity, measured in
mW/mm?2, will bewas increased to generate a calibration curve. We will
maintain cConstant pulse duration (1-2 ms) was maintained while gently
increasing laser intensity until an oEPSC of 70-100 pA is was obtained. For
every cell recoded, and for every specific input (BLAp, Insula and mPFC), in
slices from WT and Farl KO mice, we generated VO curves plotting the
amplitude of the oEPSCs as a function of light power 1%, This tuning is was
obtained using neutral density filters and microscope apertures. As Because
levels of viral expression may can vary across experiments, we adjusted the
amplitude at the beginning of each experiment of the first cEPSCs between 70 to
100 pA. Postsynaptic parameters are were monitored continuously throughout

the duration of the experiments.

{6096} To assess changes in release probability at specific inputs to j¢cBNST, we
use two methods. In the first, we compared the degree of paired-pulse facilitation
(PPF) resulting from optogenetic stimulation of specific inputs (BLAp, insula,
mPFC) to jcBNST Type 11 neurons in WT and Fmr KO slices. PPFisa
widely used protocol to evaluate release probability wherein a greater degree of
facilitation of EPSCs elicited by the second of two closely paired (~50ms) pulses
indicates a lower baseline probability of transmitter release ™ To elicit PPF,
pairs of blue light flashes are were applied at a 50 msec inter-pulse interval using
blue light intensities that evoke a subsaturative oEPSC {30% of max}. A PPF

ratio (PPR) is was calculated as the peak amplitude of the second o AMPA-EPSC
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divided by the first (PPR=0AMPA-EPSC2/0AMPA-EPSC1). o a parallel
approach, we compared the CV of cAMPA-EPSCs in WT and Frrr/ KO Type
{1 neurons measured as the ratio of the standard deviation (3} to the mean {p) of
the peak cAMPA-EPSC amplitude. A change of CV is was associated with

either a change of release probability (Pr) or the number of release sites (n) 1%

8897} The data described herein revealed a decrease in the intrinsic excitability
of Type I jcBNST neurons in the Far/ KO, and a reduction in spontaneous,
action potential-independent release onto these neurons (Fig. 2). The former is
highly suggestive of altered K™ channel activity in the Fuwr/ XO. The latter is
indicative of changes in presynaptic release probability, and it is notable that
reduced excitatory drive of several GABAergic cell types has been reported in
the Fmr] KO mouse . Accordingly, we investigated the mechanistic basis of

both aspects of altered j¢BNST phystology.

{6098} Type Il neurons responded to supra-threshold depolarization with a
delayed spike superimposed on a depolarizing ramp (¥Fig.1). The delay in spike
generation reflected the activation of the a-dendrotoxin (o-DTX)-sensitive,
slowly inactivating D-type K™ current (Ip) first identified in hippocampus %3,
The In current controls spike threshold in various neuronal types 165164,165,186
with the common effect of reducing intrinsic excitability. Previocusly, we
demonstrated that the Ip current blocks LTP-IE of Type I neurons i jcBNST
during protracted withdrawal from drugs of abuse (a model of chronic
anxiety/stress) **7. Reduction of intrinsic excitability by stress-related increases

in the Ip current diminishes the anxiolytic drive of the jcBNST circuit.

{8099] Three features of the Ip current are of particular interest in the context of
FXS and our data. First, the Ip current is mediated primarily by Kv1.2 (Kcna2)
K" channels ' that regulate excitability in many neuron types **®, and the
mRNA for Kena2 is a putative FMRP target 2. Second, we demonstrated that
imparrments in LTP-IE during chronic stress — equivalent to reduced excitability
—are induced by CRH %7 Third, the Ip current is inactivated by mGluRs 18116
potentially by a mechanism involving phosphorylation~-dependent endocytosis
17 These factors raise the possibility that decreased intrinsic excitability of

Fprl KO Type 11 neurons is due to upregulation of Kv1 2 K7 channels,
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potentially by elevated CRH signaling or deficient mGluR-induced Kv1.2

inactivation.

[00100] Several presynaptic mechanisms may be responsible for our
observation that sSEPSCs onto Fmr i KO jcBNST Type [H neurons exhibit
reduced frequency without a change in amplitude. Two specific pathways are of
particular interest: endocannabinoid (eCB) signaling and the opioid dynorphin.
eCB signaling is enhanced at some synapses in the Fmr/ KO ®, and can trigger
a reduction in the frequency of mEPSCs and mIPSCs VW21 1 hag been
shown that the eCB receptor CBIR is present at high levels on excitatory
presynaptic boutons contacting anterolateral BNST (alBNST '7%), and that
application of a CB1R agonist results in decreases in the frequency, but not
amplitude, of mEPSCs. In addition, it was shown that synthesis of the eCB 2-
arachidonoylglycerol (2-AG) in alBNST is triggered by dendritic L-type Ca™
channels, leading to CB1R-mediated presynaptic depression 176 In our recent
studies of the Zmr! KO cortical synaptic proteome V77, we observed that a B
regulatory subunit of L-type Ca™ channels that increases their unitary
conductance '8, CACNB4, is upregulated > 2 fold in the KO. Together, these
observations suggest that elevated 2-AG synthesis and signaling through CBIR

in Fmrl KO jcBNST can result in the changes in release we observed.

(06101} Another mechanism of interest is dynorphin signaling. o elegant
optogenetic studies, Crowley et al '** demonstrated that dynorphin released from
BLA afferents into a region corresponding to jcBNST triggers a Kappa Opicid
Receptor {KKOR }-dependent reduction in the frequency of mEPSCs, but not the
amplitude. The BLA~¢BNST pathway contributes anxiolytic tone, and
dynorhpin-KOR-induced reduction of glutamate release reduces this tone (V.e. i3
anxiogenic). It is notable that the anxiogenic effects of CRH are blocked by
KOR antagonists. Interestingly, dynorphin did not affect glutamate release from

mPHEC afferents.

{066102] We compared the amplitude and kinetics of Ip currents in WT and

L] KO Type 1 neurons using protocols that we employed in our previous

work #9127 Specifically, Type I neurons were voltage-clamped at Vh = -70

mV, and a 2000 ms pulse to —100 mV was applied to increase the amount of Ip
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available for activation during subsequent voltage steps. Voltage steps from - 50
to -40 mV was then applied for 500 ms, and these responses were used for the
analysis of Ip current. Since these voltage steps also co-activate the A-current,
we inactivated the A-current applying a 100 ms pulse to - 40 mV just before
application of the 500 ms voltage steps. The Ip current was isolated by
subtracting recordings made in the presence of -DTX {1 uM) from control
recordings (see also %), and then compared in WT and Farl KO Type 111

neUrons.

[0G103] Using Western blot and qRT-PCR approaches, we quantified the
relative levels of Kena2 (Kv1.2, Ip current) in samples of jcBNST subdissected
from WT and Fmrl KO, as well as K™ channels we observed to have altered
expression in recent proteomic studies of P17 cortical synapse * — these include
Kenmala, Kenj10, Kenb2 (Kv2.2) and HCN1. Some of these channels were
implicated in FXS and / or autism 26727719880 and could under some conditions

contribute to altered intrinsic excitability in the KO jcBNST.

{00104 As noted earlier, CRH 1s highly anxiogenic 1o the BNST, and we
demonstrated that CRH plays a specific role in regulating jcBNST Type {H
neuron excitability, blocking LTP-IE by enhancing the In current *¥’. These
effects are mediated by the CRH receptor 1 (CRHR 1) ¥LUELMGPY - Gur recent
proteomic work ** identified the cortisol synthetic enzyme HSD11B1 as being
greatly upreguiated in cortical synapses of the Fmrl KO, and our data showed
that this occurs in BNST as well, along with elevated cortisol signaling (Fig. 3).
This raises the prospect of exceedingly high synaptic cortisol levels in FXS
brain. Importantly, cortisol actually increases CRH production in the BNST
BRI Thus, a pathway emerges in which reductions in the intrinsic excitability
of Type I neurons in Fmr/ KO jcBNST are due to excessive HSD11p1 -2
cortisol » CRH signaling. In accordance with methods disclosed herein, this
pathway is therapeutically targeted with HSD 1151 inhibitors and CRHR1

antagonists.

{00105] We quantified levels of CRH protein in j¢BNST by
immunofluorescence microscopy. Anesthetized WT and Far/ KO mice

(PND17 and 45) were perfused with 4% paraformaldehyde in 0.1 M phosphate

80
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buffer, pH=7. Brains were sectioned in the coronal plane through the forebrain.
Tissue was processed for dual immunofluorescence localization of CRH and the
inhibitory marker GAD65/67 in the jcBNST using standard procedures #5192,
Tissue sections were incubated overnight at 4°C in a cocktail of anti-CRF
purified goat polyclonal antibody (1:200; sc-1761, Santa Cruz Biotech.) and
anti-GAD6S/67 rabbit polyelonal antibody (1;1000; ab11070, Abcamm) in PBS,
0.5% Tween-20 and 5% normal donkey serurm. Coutrol sections were incubated
in antibody diluent. Anti-goat AlexaFluor-488 and Anti-rabbit AlexaFluor-594
{1:1000) were used as secondary antibodies to visualize co-labeling. Slide-
mounted sections were coverslipped with Vectashield containing DAPT to stain
nuclel. Z-stack images were acquired on a Zeiss 780 laser scanning confocal
microscope at the TSRI Microscopy Core, then reconstructed and analyzed using
IMARIS, and differences between WT and Fmr/ KO in jcBNST CRH

expression were guantified in somata and neuropil.

{661 06] Pharmacological inhibition of HSD BT normalized CRH
signaling in the Forr/ KO BNST downstream of elevated HSD 1131 expression
{(* and Fig. 3). Another option, albeit potentially less specific, is the naturally
cccurring compound curcumin, which is a potent blood-brain barrier penetrant
HSD1181 inhibitor ¥, Either compound can be repurposed for use in treating

symptoms of FXS.

[06107] Pharmacological Treatment of Trait Anxiety. Fmrl KO mice
exhibit exaggerated hyponeophagia, a form of trait anxiety in which rodents are
hesitant to eat new food. This form of anxiety involves the BNST and mPF(.
The level of apprehension to eat new food is quantified in terms of the latency

(in seconds) to try a new food when it 15 presented.

[60108] Performances of wild type (WT) and #mr/ KO (KO) mice in the
hyponeophagia paradigm under control (vehicle treated) conditions and during
treatment were tested with three structurally distinet inhibitors of HSD1151:
AMG-221 (30mg/kg) dosed p.o. for 10 days; PF 915275 (10mg/kg) dosed p.o.
for 3 days; and BVT2733 (30mg/kg) dosed 1.p. for 3 days (Fig. 5, panels A — C,

respectively). #mrf KO mice exhibit much greater apprehension to eat new
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food, manifested as a longer latency to sample the food, whereas mice treated

with HSD11b1 inhibitors exhibited greatly reduced anxiety.

[00109] In addition, we demonstrated that administration of CRHR1
antagonists also greatly reduces this form of anxiety, reducing the latency to eat
new food to a level not different from vehicle-treated controls. Performance of
wild type and Fmri KO mice in the hyponeophagia paradigm under control
conditions and during treatment were evaluated with three structurally distinct
antagonists of CRHR 1 NBI 33965 (10mg/kg) dosed p.o. for 3 days; Antalarmin
(30mg/kg) dosed 1.p. for 3 days; and SSR125543A (30mg/kg) dosed t.p. for 3
days (Fig, 5, panels D — F, respectively). As with the HSD11b1 inhibitors, the

CRHRU1 antagonists greatly reduced anxiety.

{00110 Data was analyzed using statistical functions present in GraphPad
Prism software (La Jolla, CA} and under direct consultation with cur
biostatistician, Dr. Chunlet Wu at TSR All studies were designed such that the
experimenter and data analyst were blinded to the genotypes and treatments
examined. In general, “outliers” were not discarded unless there was an
independent observation {(e.g. health of the slice preparation or animal} that

indicates inadequate control of conditions.
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WE CLAIM:

1. A method of treatment of an emotional or psychological symptom of
Fragile X Syndrome (FXS), comprising administering to a patient afflicted
therewith an effective amount of an inhibitor of 118-hydroxysteroid
dehydrogenase type 1 (HSD11B1) or an effective amount of an antagonist of

corticotropin releasing hormone type 1 receptor (CRHR1).

2. The method of claim 1 wherein the emotional or psychological symptom
of FXS is selected from chronic anxiety, social aversion, self-injuricus behavior,
aggression, obsessive compulsive behaviors, perseverative behavior, and any

combination thereof

3. The method of claim 2, wherein the emotional or psychological symptom
is a chronic anxiety selected from generalized anxiety, social anxiety, specific

phobias, novelty anxiety, and combinations thereof.

4. The method of any one of claims 1 to 3, wherein the 11 3-hydroxysteroid

dehydrogenase type 1 (HSD11B1) inhibitor 1s AMG-221:

H
N\?’;‘N
& ]):O (AMG-221)

or a pharmaceutically acceptable salt thereof.

5. The method of any one of claims 1 to 3, wherein the 115-hydroxysteroid

dehydrogenase type 1 (HSD11B1} inhibitor is selected from:

(BVT-2733)

‘b g\?} FNM
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AN (ABT-384),

(ASP3662), and
pharmaceutically acceptable salts thereof.

6. The method of any one of claims 1 to 3, wherein the corticotropin

releasing hormone receptor type 1 {CRHR1) antagounist is NBI-35965:

or & pharmaceutically acceptable salt thereof.

7. The method of any one of claims 1 to 3, wherein the corticotropin

releasing hormone receptor type | (CRHR1) antagonist is selected from:
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| SSR125543
\Q/L\//}\Ci E} ( “ )

H:;L NN )
- Che

V' (emicerfont),

(ONO-2333Ms),

o\
f {verucerfont),
and pharmaceutically acceptable salts thereof.
2. A compound that is an inhibitor of 115-hydroxysteroid dehydrogenase

type 1 (HSD1181) or an antagonist of corticotropin releasing hormone type 1
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receptor (CRHR 1) for use in treating an emotional ot psychological symptom of

Fragile X Syndrome (FXS).

9. Use of an inhibitor of 11P-hvdroxysteroid dehydrogenase type 1
(HSD11B1) or an antagonist of corticotropin releasing hormone type 1 receptor
(CRHR1) for the manufacture of a medicament for treating an emotional or

psychological symptom of Fragile X Syndrome (FXS).

10. The compound or use according to claim § or 9, wherein the emotional or
psychological symptom of FXS is selected trom chronic anxiety, social aversion,
obsessive compulsive behavior, self-injurious behavior, aggression,

perseverative behavior, and any combination thereof.

11, The compound or use according to claim 10, wherein the emotional or
psychological symptom is a chronic anxiety selected from generalized anxiety,

social anxiety, specific phobias, novelty anxiety, and combinations thereof.

12. The compound or use according to any one of claims 8 ~ 11, wherein the

11B-hydroxysteroid dehydrogenase type 1 (HSD11p1) ivhibitor 1s AMG-221:

o
N\Y;N
$ ?):O (AMG-221)

or a pharmaceutically acceptable salt thereof.

13 The compound or use according to any one of claims 8 — 11, wherein the

ViB-hydroxysteroid dehydrogenase type I (HSD11B1) inhibitor 15 selected from:

o H
\%,N\F;N
\E} $j“2r-CNm

/ (BVT-2733)

[
<
43
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N_ _NH,
=
)
(PF915275),
1
RZ
(UE-2343),
F O o
ANt ;\E E’-?
\‘:-"\\V_J* ~ S,ﬂ*\.\k a g‘\{:‘\\?}"" \“\NHE
\\J N\ y’""ﬂ\" 9"’}\' ‘\ -~
%N
AN (ABT-384),

(ASP3662), and

pharmaceutically acceptable salts thereot

14, The compound or use according to any one of claims & — 11, wherein the

corticotropin releasing hormone receptor type 1 (CRHR1) antagonist is NBI-
35965

or a pharmaceutically acceptable salt thereof.

15 The compound or use according to any one of claims 8 — 11, wherein the

corticotropin releasing hormone receptor type 1 (CRHR1) antagonist is
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et
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\ (emicerfont),

(ONO-2333Ms),

(verucerfont),

and pharmaceuticaliy acceptable salts thereof.
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