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met hods of enhancing insulin rel ease, enhancing GLP-1
rel ease, increasing insulin sensitivity, increasing
i nsulin -gene expression, decreasing gastric
secretion, decreasing gastric enptying, and decreasing
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conpound according to For BHELEASHs defined herein. The
present invention also relates to nmethods of treating
di abetes nellitus, insulin resistance syndrone,
hyper gl ycem a, and obesity by adm nistering to a
subj ect an effective anmount of a TRPMb inhibitor, such
as a conpound according to Formula | as defined
herein. This invention further relates to nethods of
usi ng such TRPMb inhibitors in the treatnent of the
above di seases in an aninmal, preferably a human or
ot her mammal in need thereof, and to pharmaceutica
conpositions useful thereof. These and additiona
aspects of the present invention are described in
further detail herein. Background Art [0003] Di abetes
nmellitus is a syndrone characterized by abnor mal
i nsulin production, increased urlnar out put and
el evated bl oBAGK(BEUNID DE. THEeIN TE(B)Nrraj or
. %bclasses whi ch can be descri bed based on the |evel
ka%¥th%§WPWH”broductlon by a person s pancreatic beta -
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rner y re erred to as juventle
ons@anangb@Lle selam iihcreassng\hsldint semsitivity, nintfehging | insulin gene
e 1 D agetes little or no |nsulln i s produced as
t i PEANCP eSS B8 85T JoS D eI t5Eeas i8Sy ePhyng; fjad decreasing
Ogﬂca%oﬁ%cﬂeﬁ'ﬂh' S %&&@nn%etto\"ﬁgﬂbdéct%/ @ffctive amount of a TRPMS
I'Tdi abetics havé | DDM ( Aneri can abet es Associ ati on.
Di iabiéttes sedoes afporapm&ctaachtdmg to Rowkuls Klae defibied herein. The present
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syndrome, hyperglycemia, and obesity by administering to a subject an effective
amount of a TRPMS inhibitor, such as a compound according to Formula I as defined
herein. This invention further relates to methods of using such TRPMS inhibitors in
the treatment of the above diseases in an animal, preferably a human or other mammal
in need thereof, and to pharmaceutical compositions useful thereof. These and

additional aspects of the present invention are described in further detail herein.

Background Art

[0003] Diabetes mellitus is a syndrome characterized by abnormal insulin production;
increased urinary output and elevated blood glucose levels. There are two major
subclasses which can be described based on the level of insulin production by ar
person's pancreatic beta cells. One is insulin-dependent diabetes mellitus (IDDM, or
Type 1), formerly referred to as juvenile onset diabetes since it was evident early in
life. In Type 1 Diabetes, little or no insulin is produced as the pancreatic beta cells

have been destroyed by the body's own immune system. Between 5-10% of all



non-insulin dependent diabetes nellitus (N DDM or
Type 2), often referred to as maturity-onset di abetes.
wo p003pps0L Di abet es, pancreatic beta cells proRPCIES2008/001445
insulin but not in sufficient quantities to nmaintain
heal t hy bl ood gl ucose |evels. Type 2 D abetes results
fromthe deterioration in th'ezrml ecul ar machi nery that
nmedi ates the effectiveness of insulin function on
cells (e.g., insulin resistance and i nadequate insulin
r eldehseds Hdet WERDMVD QAMYcahh Blidbethisabgtociationr e NidbeMs 1996 Vital
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Logat hyg 1@ d| abetic ocular conplications such as
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The f ntlonal sulin_deficiency and the failure o
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hy, an8 diabetic ocular complications such as retinopathy, cataract formation,
and glaucoma.

[0005] Resistance to the metabolic actions of insulin is one of the key features of non-
insulin dependent diabetes. Insulin resistance is characterized by impaired uptake and
utilization of glucose in insulin-sensitive target organs, for example, adipocytes and
skeletal muscle, and by impaired inhibition of hepatic glucose output. The functional
insulin deficiency and the failure of insulin to suppress hepatic glucose output result
in fasting hyperglycemia. Pancreatic beta-cells compensate for the insulin resistance
by secreting increased levels of insulin. However, the beta-cells are unable to
maintain this high output of insulin, and, eventually, the glucose-induced insulin
release falls, leading to the deterioration of glucose homeostasis and to the subsequent
development of overt diabetes.

[0006] Other metabolic disorders associated with impaired glucose utilization and

insulin resistance include insulin resistance syndrome (hereinafter "IRS"), which



mai ntai n this high output of insulin, and, eventually,
the gl ucose-induced insulin release falls, leading to
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subsequent devel opnent of overt diabetes. [0006] O her

nmet abol i ¢ di sorders associated with inpaired glucose
utilization and insulin resisfance include insulin

resi stance syndrone (hereinafter "I RS"), whichrefers

to the cluster of manifestations that include insulin

r e seferance; theyp ehjsme ulafn enni'amifesmimnis nghati nindkidend@nilin - resistance;
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sucuessssful thatapaytichepteqny fosi ahiaying thatgodl aotﬁeglucose control When

agent s t ed 008].. Cont r ol [ lin r
O THRONT il HE st RaPisE e, Serur Rl (g ery using oral
patamaaiasewug@ﬁtspgnﬁﬁﬁa@ is not operating correctly. In

some types of diabetes, the total level of insulinis

IOOQSéd uced Grattiohof Insulin sejasseds very imuomient, as Hearerare ey living diabetes
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I ndexeasﬁ insultyl Bofkdgted bslew &Mﬂréqulieﬂ ot ﬁﬁhﬁamtﬁlﬁ‘nhD(ﬂﬂ’ood glucose
is, for _some reason, resistant to the effects of
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sufrésstamtgo ftho effecte obinsubine I€ ohrqotllababs msnpoc&ty tdmroﬂlled;elt can lead to
of di,agnosi s ni cor o ntrodu_Ictl on:
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norépbr%&ﬁhét@lgon 05 SekesHin o HR I8 or WRIrE bBMﬁhcaﬂéﬁs Ef tfh(e I't‘sme of diagnosis

Regensri ef ference.” Ann Intern d,
81{(€buk,1094., VinjcoQ 00V Exdgtion u&lslcsnmad l'vanem qf mtemwecmanagement in

s non ezr(zjsu in- c{ypgl%enydla%et%? pnteflztus. %he%ﬁﬁﬁegéﬁsm%:y &on{erence. Ann Intern

Med, 124(1, pt 2), 81-85, 1996.).

[0009] Exogenous insulin by injection is used clinically to control diabetes but suffers

from several drawbacks. Insulin is a protein and thus cannot be taken orally due to
digestion and degradation but must be injected. It is not always possible to attain
good control of blood sugar levels by insulin administration. Insulin resistance
sometimes occurs, requiring much higher doses of insulin than normal. Another
shortcoming of insulin is that, while it may control hormonal abnormalities, it does
not always prevent the occurrence of complications such as neuropathy, retinopathy,
glomerulosclerosis, and cardiovascular disorders. Insulin regulates glucose
homeostasis mainly by acting on two targets tissues: liver and muscle. Liver is the
only site of glucose production, and skeletal muscle is the main site of insulin

mediated glucose uptake.



fromseveral drawbacks. Insulin is a protein and thus
cannot be taken orally due to digestion and

waele@sagEdd on but nmust be injected. It is not aP@EYS2008/001445
possible to attain good control of blood sugar |evels
by insulin admnistration. Insulin resistance
someti mes occurs, requiring mch hi gher doses of
insulin than normal. Anot her shortcomng of insulinis
that, while it may control hornonal abnormalities, it

[001}es notTird\ayes spregaledlissth@f Aeegs ttanage Qﬁeful for treatment of Type 2
co | i cati gns such as neuropathy, reti nopat
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rel easers, |rect y stinulate i nsulin ease
c arrogﬂglntgzdu’mearrd pioghfazhxyqo oghiyk empegve)eripharadliredponsisetiass to insulin,

: g:bglgglgu Whl ¢ gni(gat 5 l(ﬁlillgloé ghg du FO%C%%l]OSl’iJall lhver toxicity; and
bi gy %uﬁﬁﬁnjebﬁlﬁ{sum AN meébsséw'l& thefalc? @Hl%}%@of Type 2 Diabetes

hepatic gluconeogene3|s (which i s paradoxicall
el exhenetei inleti hivest @8I)Sd utider obronio hgparstimmilagios., Tlor effectiveness of

fé?ﬁﬁg‘}sﬁ tghznaéltlgﬁi etbcf gléffrr]?elglgs(z) g% éi?nelvalq;/?% Hvaﬁt;rb&?%use of poor or limited
gﬂmﬁﬁ@boﬂtﬁﬂp&ﬂﬁdo\t PAB&HE dofplliBidd dud tohidacvdptadle Hia¥ ffects. These

e effects |1 ke weight gain, edema, and occasi onal
| i vide edReteiinglude peemy wietahit | gain,n hieasl vaemia,wané hevnemore serious

of ary in the later stages of Type 2 D abetes
tcggipﬁgﬁﬁ)zﬂéets have fail ed under chronic

[001Yper st in3uliatdeomntagdpeesairé eahdara figsspyofor Tybe erfiali¥tias who have mild
antidi abetic therapies is limted, in part, because of
poé‘? Werqt%f@%gd}w@awneam%}hn FRCTgsRSringlyde éﬁifonylureas (SFUs)

o gg e?z;écﬁog 461£d lléfé ﬁﬁ%gﬁ}h&e Szinqe g@ﬁégq ypog;rrﬁg Ss‘?llfonylureas are

ects 1 nc wel ght g cem a
andulediededon® $eoi smbsategm'pdm el ifosts gerlePflibh] agersyl é.p., tOlbutamlde,

(Sjleghlz} gg%ﬁ% g e i f;;] ga%{et%hteyaenglgg yarIdotrheTsecon(F generation agents, e.g.,
glyburide (ghbenclam1de), glipizide and gliclazide.

[0012] The insulin secretagogues have limitations that include a potential for inducing
hypoglycemia, weight gain, and high primary and secondary failure rates.
Approximately 10 to 20% of initially treated patients fail to show a significant
treatment effect (primary failure). Secondary failure is demonstrated by an additional
20-30% loss of treatment effect after six months of treatment with insulin
secretagogues. Insulin treatment is required in 50% of the insulin secretagogues
responders after 5-7 years of therapy (Scheen et al., Diabetes Res. Clin. Pract. 6:533
543, 1989). Nateglinide and pepaglinide are short-acting drugs that need to be taken
three times a day. They are used only for the control of post-prandial glucose and not
for control of fasting glucose.

[0013] Treatment with sulfonylureas increases the risk of hypoglycemia (or insulin

shock), which occurs if blood glucose levels fall below normal (UKPDS Group. UK



to noderate fasting hyperglycema. Insulin secretors
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sul fonyl ureas are subdivided into two subcat egori es:

the first generation agents, e.g., tol butam de,

chl or propani de, tol azam de, aZetohexam de, and the

second generation agents, e.g., glyburide

(glibenclam de), glipizide and gliclazide. [0012] The

| NPebdpcHRCDELIRE Btedy B3VEtdnsiVel bR BRicoIRAonitid MHBEsBphonylureas

potential for inducing hypoglycem a, weight gain, and _
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moie HEsabrdighetast msHitusy t astiodnipstinaks peoteinabergranss, including, but not

I ngiul i tq.l 4] i n..:50% . ' i .
B A e Y
( Spbetede- E{GERP-1), dinaldetedasufimssyntBesie an®PsaétioOfiroBANSB3ta cells of the

o 634 phE ke oD odRBRO. ek IinesE sy hunasegevels. Furher,
ar 8rai 38R Hidn Ut lm(;fsg fad foﬁg b@él} ReRbn & 1?8%%% in@hiHE O Fetion more

and not for contro fasting gl ucose.
Tr dwnnentravehots ghidosey hdmimagrating r dasee sddspite rsisklanfplasma glucose

hypogl ycemi a (or insulin shock), ' s . if bloo
oY BRGCLEREYE, SOhule SEe i Bl RGRTERSE 1090 028 an et
UKPsIREIPafet in¢eetidl 8iFBEE Hroldly thR3badid i8Nl ¥ating gluc?se disposal and
bl ood- gl ucose control "wi th sul phonyl ureas or i Bsulin

coffpaiment of dinbetenanshity istasgd disesae.ment and ri sk of
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gasv{aniing esid peltider aidcehNpro@l rogluR@dNt iAlshsequent endogenous

anot her way to treat diabetes nellitus. ) _ _
Gaskervaght B veem the sl iand nsversh erpsitionc prodiers, theubiolngically active
i pg , .G0S ] i l.i not ' . :

oo PLS20 120 R G D SR B ELS RO Rcspendocring cols i e
( Gunih}l, siefdcedfathe gunapbohzlsgose imaks aGidP-g emtethrdiigh a G-protein-
fron1ﬁhe a ta cells of the is|lets of Langerhans after

f oBY PG & E,Suffaﬁsrr@wt?r B-LB) Brd éuregnlatessy TdRetaste receptors and

Fugﬁéﬂ@l{cm. OK&Y K@K{ﬁkmiﬁte{t ali 9010 W/ﬁ@tg!}@t? 248 %(ﬁ?e Rtudies have

known to increase insulin secretion nor
shown that a-gustducin couples sweet receptor TIR3 in sugar- and sweetener-

stimulated secretion of GLP-1 from the L-type enteroendocrine cells. See Jang et al.
Proc. Natl. Acad. Sci. USA, 104(38): 15069-15074; Margolskee, et al., Proc. Natl.
Acad. Sci. USA 104(38):15075-15080 (2007). GLP-1 possesses several physiological
functions; for example, 1) it stimulates insulin synthesis from the pancreatic islet cells
in a glucose-dependent manner, thereby lowering blood glucose levels; 2) it decreases
glucagon secretion from the pancreas; 3) it increases beta cell mass and insulin gene
expression; 4) it inhibits gastric secretion and emptying; 5) it dose-dependently
inhibits food intake by increasing satiety; and 6) it promotes weight loss. Several

roles for GLP-1 are described by U.S. Pat. No. 6,583,118, U.S. Pat. No. 7,211,557,



than intravenous glucose administration dose, despite

simlar plasma glucose concentration. Scow et al., Am
wQ200RhyI0l , 179(3):435-438 (1954). Such an efPE@DUS2008/001445

called the incretin effect, provides the basis for

regul ati ng glucose disposal and treatnent of diabetes

and its related disease. [00%5] The nbst potent

gastrointestinal protein hormone is GLP-1, which is

initially a 37-am no acid peptide and a product of

Prog. UBREAN Apfl. S BES.e glee N2005VGREg 8 Py U Deat v Beg/iyotnweeptides 128:

the sixth and seventh position rod 58

bi bl Tot24@0PS); and Tyaowerz!|, Napurgyy/ 7elu‘é é_PI is

secreted fromthe L-type enteroendocn ne cells in the

| um nal surface of the gut upon Iucose i nt ake. GLP-I

acts through aSGMMtA—RYc&Fp EE ENGYQNe receptor

(GP-IR) and is regul ated by T R taste receptors and

ust duci n. See. Kokr as ) )
mmg}ost r acfiecordipsy YZOﬁV)anPétah‘at eggﬁnatv‘év ;% ﬁwé fised 1o cither directly

a- GUShIdeCinEuIGO S & BnS¥E Ridire&BE Blifulatel R3ulin byuigareasiagdhe level of
sweet enersti nul ated secreti on of GP-I frg(g]the L-t

enGéJPe]ersd@ethmefoalM bg. degiablg ey the trgptment R dighgtes BB related
aHJIe ScL USA, 104(38): 15069-15074; Margol skee, et
B%c. Natl. Acad. Sci. USA 104(38): 15075- 15080
[0016]2007) T@&denﬁ@ﬁw&ﬁ&ﬁec’ﬁ&Nﬂfe&lsepﬂfy&s'ﬂ“ﬁPb@ odhlibitor for enhancing the
functions; for exa it stimulates insul

o yPcHRSES RSOt %w@alé«a@qcerqlgg B U ARy R, & TRPMS infibitor can
9l HeaRes ﬂg\eg{}ﬂ %d lsuctt Q@rﬁlQUTtlzéJWlhﬁlg MO Q¢hers, that respond

gl 0%oSE decreases gl ucagon secretion
frpﬂéﬁﬂ?@ypﬁﬂﬂmemse ﬁ)msuhnl ncr eases beta cell mass and
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dehafelrbed by U S. Pat. No. 6,583,118, U S. Pat
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[0020] In one aspect of this embodiment, the diabetes mellitus is Type 2 diabetes

mellitus, or maturity onset diabetes of the young. In another aspect, a TRPMS5
inhibitor enhances insulin release, such as insulin release stimulated by glucose. In
other aspects, the compounds enhance insulin release stimulated by a
supraphysiological glucose concentration, and do not enhance insulin release in the
presence of a physiological glucose concentration.

[0021] Also provided are pharmaceutical compositions for treatmg diabetes mellitus,
insulin resistance syndrome and hyperglycemia comprising a TRPMS inhibitor, such
as a compound of Formula I. These and other aspects of the invention are described
in more detail herein.

[0022] The present invention is also directed to a method of enhancing GLP-1 release

from a cell, comprising contacting said cell with an effective amount of one or more



GLP-1 secretion would be desirable for the treatnent
of diabetes and its related illnesses. [0017] The
WO pweneisen is directed to the use of a TRPVb i PEii/051008/001445
for enhancing the secretion of insulin. Additionally,
according to the invention, a_ TRPMb inhibitor can be
used to treat conditions, suth-as diabetes mellitus
and ot hers, that respond positively to an increase in
insulin. [0018] hi one enbodi ment, nethods are
di SRS dnhibitotsr elat dengindérabetimentspthei TREMSOfibiitei iga compound of
nls |ng to a subject a conpound according to
?‘ as defined herein. [0019] Also provided is a

[OOZB?t hod thet pr3ért NeverMoBVE utiRS Ghed@Nd Q! hbM3d of delcreasmg gastric
hypergl ycem a and/or insulin resistance in a

corfpeIcHPm gnd @¢mptying,er imethadoofainbibitire foqdnntake,da tnlmehc&bﬁf decreasing
an ffective anount ﬁf a. TRPMb. i nhi bitor, .such a

cagan sect itbornnﬁlnéet od of W@Tmﬁlm a Sﬁ%ﬁj@‘&f}ﬁ dqacrp;p,ﬁug,g insulin gene
em&&ﬁte@ﬁﬁﬁ,, anldnen@tReifefeallRl bbéis ihS hiRghat éynﬁﬁgﬁr%sadm1mstenng

mell1tus, or maturity onset diabétes of the yo
and@ hatd a@qg@@lal 13 npR@l\@eﬂenﬁuam tHectoehamowst pfiswmei or more TRPMS
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release stlnulated by a supraphy3|olog|cal gl ucose
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[0021] Al'so provided are pharnmaceutical conpositions
[0044pr treatipng 1K %H@&/@%é@hﬂlhlta’d@m of riﬁéﬂh'nnsy)hﬁﬁz'sﬁt &iCfelease by B-TC6

syndronme and hypergl ycenia conprising
| nieel wrgler vanystg eonditions i ddh dT Tuf comdrtmms aA+H) arthe $ellawsd A) KRBB

e S AR o .
dl c6@bBEnd RndwiTes Bthned TRPAANEI %I@I},l Wﬂlﬁgﬁﬁﬁdﬁw U¥dExample 4

cell, conprising contacting sald
ef (30 (VB; BirBUiB aind GneMbeluvose FIRABBBnRithM glusose, and DMSO; G)

COREBE, SRS BRE B1ucble ahiT Compound X (100 M5 I REKB, pmso,
2 mM glucose, and Example 4. Figure 1B illustrates the same results subtracted for
KRBB (buffer) response.

[0025] Figure 2 provides a dose-response curve for the stimulation of insulin
secretion by B-TC6 cells by the compound of Example 4 in the presence of
glucose (2 mM).

[0026] Figure 3 compares the effect of glucose concentration on the stimulation of
insulin release for the compound of Example 3 and tolbutamide. As Figure 3
illustrates, the compound of Example 3 increases insulin secretion in a glucose-
dependent manner in contrast to tolbutamide, which is not sensitive to glucose levels.

[0027] Figure 4 shows the effects of the compound of Example 3, tolbutamide, and
diazoxide on insulin secretion by the mouse beta cell insulinoma line TC6.

[0028] Figure 5 illustrates that certain TRPMS5 enhancers are ineffective at
stimulating insulin secretion and also illustrates that the compound of Example 3

increases insulin secretion.



Formula | . [0023] The present invention is further

directed to a nethod of decreasing gastric secretion
w@easensvyi ng, a method of inhibiting food i ntBREUSH08/001445

nmet hod of decreasing glucagon secretion, a nethod of

enhancing insulin sensitivity, increasing insulin gene

expression, and a nethod of t@eating obesity in a

manmal , conprising admnistering to said mamal in

need thereof an effective anmount of one or nore TRPMb
[002%hi bi t oFigurd & dastrates tarbdditive reffectst tfeEXRRME 4 and tolbutamide on

inhjbitor i§.a conpound of Formula | . BRIEF

DESCHIPTICISUSR THE DRAW NGS/ FI GURES [0024] Figure |A

[005‘)1]0W5 t Neighifd MUdchdRfal thixStel Ebrﬁlty niae§f ﬁxﬁﬁ‘lgler Ql féedases insulin
b- TC6 cells under varying conditions (A-

c 0 n%fptqh@nsn ¢ aludpseadepeaderit ghanpgrin qq)ltrmastqdwmmnde B)

[00 E‘EOSESF%\{%% ﬁfﬁﬁ%l t%_l, g'?elg% e}éggl%&ﬂ?wﬁrggngrlm%iwuhn secretion.

(0082 ; D) KRB, 9 DMSated it dosa m@dpenst dfl@ﬁoﬁMom@mﬂﬁB@lBthe presence of
and nM gl ucose; F) KRBB, 2 mM gl ucose, and DVSO @

KRBE’O lEMISQibu@nml@gl ucose, and LG Conmpound A (100 m\);

100531 ot o gure oPrelie® HECHRE e Bt oL B imiauis n 1 presence of

(bufdoaiN digoReese. [0025] Figure 2 provides a
dose-response curve for the stimulation of insulin

[003Hcr et i drighne B1TE®vodss| thebgrapheat onpdisndf afxpEvimepisethht show the
in th 2 . 1002 Fi 3
B TR T R CER

stimEKa;ten@a]oﬁédwﬁuﬁRpMsel ease for the conmpound of
Exanpl e 3 and tol butam de. As Figure 3 illustrates,

WO%ﬂe conpoaws 1ok iliEstasips @eglmd@mtafagélse femneraturegleperdeno between the

B T e S A p—

[OOI?a'MveEl @uile Marafosss: 1072- wR6qe065)0f the conpound of
anpl e 3, tol butam de, and di azoxide on insulin
lOO%@cr et | oﬁigw Iheroivisies @ santn ot thel curtenty eraemamE ifaa Tasium-activated

current in Beta TC6 cells and shows the inhibition of the current due to pulsed doses
of the compound of Example 4.

[0037] Figure 14 provides a copy of a gel electrophoresis that shows the presence of
mTRPMS in mouse Beta TC-6 cells, as determined by RT-PCR analysis.

[0038] Figure 15 provides the results of the HPLC separation of the enantiomers of
the compound of Example 4.

[0039] Figure 16 shows that a TRPMS inhibitor (the compound of Example 3)
enhances GLP-1 secretion in the presence of 10 mM glucose in GLUTag cells,
whereas a TRPMS enhancer decreases GLP-1 secretion in the presence of 10 mM
glucose in GLUTag cells.

[0040] Figure 17 shows that the compounds of Example 3 and Example 23 increase:
GLP-1 secretion in the presence of 12.5 mM glucose in GLUTag cells. The
compound of Example 3 increases the efficacy of GLP-1 secretion, whereas the
compound of Example 23 is more potent than the compound of Example 3. A

standard curve of glucose for GLP-1 release is shown in comparison.



[0028] Figure 5 illustrates that certain TRPVb
enhancers are ineffective at stinmulating insulin

waeemseiseh and al so illustrates that the conporemusfo08/001445
Exanpl e 3 increases insulin secretion.[0029] Figure 6
illustrates the additive effects of Exanple 4 and
tol but ami de on insulin secret?on. [0030] Figure 7
denonstrates that the conmpound of Exanple 4 increases
insulin secretion in a glucose-dependent manner in

[0041dnt r astFipaetldl shotvarthstethe [cORPdhindsi (Q}JE)Eanﬁ)lé |3: diglt Bxadn@sle 23 increase
t he e-response of gl ybenclam de for insulin .
se&lgf*ﬁofﬁleqsgo@thepm&gfﬁéwg of |3 yaedesgtely high gemgentration of glucose

respans ' onpounds in the presence of 100
nMS(toI bﬁlt)g{mG\crfyT i_%oogg] Figure 10 provides the dose

[00424spons &igifre vir slowgs tloatpompdendn of MExapipds naed ®xadP0: 23 increase
mM di azoxi de.. [0034] Figure 11 proyides the graphical ,
oSl a%&ﬁ&h?ms ercetdow ShsRes el STV i Pifag oefls. The 1Cs0's
betopagsct e ElpIE hvBGRE 119NN 28Rl Vel ®Bfe Lifhilar to th
Bet a TC—e6®§el I slﬁéang‘(ﬂégK cells cl oneij%v}?tﬁlTylgl\g. ® Sithilar to those
[ 00B6iingdig tiheeF LIPR Meushrareet Regeritiab Assayi. | arity in the
t enper ature dependence between the cal ci umactivated

current in Beta TC-6 cells and TRPMb channel s, as
reported by Tal avera, et al., Nature 438:1022-1025

current SO LeLETRDESERALEIORAE TEE TSN n
in Beta TC6 cells and shows the inhibition of the

t f
[OOA%]”' { 883%1?11@ IrEg%PgH{ﬁﬁg?rggﬁgdseg g%@%@&%{@%sﬁkn@%ﬂﬁp&g useful for

el emreaspigoinesiia tdiedse,s (s 1t hedeage,esientin ednsiivRPMantninsulin  gene
nouse Beta TC-6 cells, as.determn by RT-PCR . . .
o ATBSPLoT DR TR i "GP PR QL thoireh it ieation agalescribed in
HPLgiageRraimt i on of the enantionmers of the conpound of
Exanple 4 . [0039] Figure 16 shows that a TRPMb

Methedsiafilissr (t he conpound of Exanple 3)

[0044] A first aspect of the present invention is directed to a method for enhancing

~ insulin secretion, comprising administering an effective amount of a compound that is

a TRPMS inhibitor. The compound can be administered to a cell or to a whole

organism in order to obtain the enhanced insulin secretion. Additionally, the TRPMS5

inhibitor can be administered by itself or together with an agent known to cause the

release of insulin secretion, such as glucose. By way of example, the TRPMS used in

the invention can be a TRPMS inhibitor that has an ICsy of 1 micromolar or less,

preferably of 100 nanomolar or less. In another embodiment, the TRPMS5 inhibitor

used in the method inhibits the TRPMS5 receptor by at least 75%, preferably 90%, at a
concentration of 5 micromolar or less.

[0045] TRPMS5 inhibitors can be identified using the assays and methods disclosed
herein. Additionally, the assay disclosed in U.S. Patent Application No. 11/592,180,
filed November 3, 2006, hereby incorporated by reference in its entirety, can be used
to identify compounds that are inhibitors of TRPMS. Also, the assay disclosed in
U.S. Patent Application Publication No. 20050019830, hereby incorporated by



enhances G.P-1 secretion in the presence of 10 nM
gl ucose in G.UTag cells, whereas a TRPMb enhancer
waelemseerses GLP-1 secretion in the presence of ROI/DR2008/001445
glucose in GUTag cells. [0040] Figure 17 shows that
t he conpounds of Exanple 3 and Exanpl e 23 increase
GLP-1 secretion in the prese’nk% of 12.5 nmM gl ucose in
GL.UTag cells. The conpound of Exanple 3 increases the
efficacy of G.P-1 secretion, whereas the conpound of
Ex argidrenc@3in 8s rotieetyotannbe ub@inta dentHnpompouafs heaage! mhibitors of
3. @ﬁﬁ dard curve of glucose for GLP-1 release is
sho “conparison.[0041] Figure 18 shows that the

[004QPOUNAR, Sfrtak BBbEinRNA) %ﬂﬁmﬁ II%%)I{JII %gaﬁg aPrbeln, a peptide, a

release in the presence 0f a noderately
Coniméﬂt magleonie,ofr gl natwske p(@lust. r Aiv)a ipref@iredragstarede] s. small molecule

h h le. 3
oo 4% BRI S ST 0 o
| ove:@hiptSETROMS [riWMitdr MnéshbE aknel hr%lecﬁtéecdr@oundswﬁfl a molecular

these two exanples (600 nMand 1 11 nM respectively)
vereeighthef lags then ehepiel winparoxéately $Hompss tpmslvémn@thg embodiment,

£, | NVENT
[ 00h SRR AP bt sl S ol B e o sbout 50 t

conghoat 500 msast hiaits.ar Altb‘ﬁl@fﬂl’él?’f HTRPNS eRASbiter ﬂn@? Wel Alsmall molecule
rel ease, G.P-1 release, insulin sensitivity, . and

i nshaving gemelesilsr eweighh of aAbsny 180Ha2P0., 368, ou40@r mass units. Such
oty HIPopRAREsS oo 6L PRS- ASREHAPEuL O grogp deseriea

t hehepeiasent invention is directed to a nmethod for
conprising adm nisterijn

005" ook fﬁg’sﬁ%ﬁﬁgeﬁ%ﬁ@%m&%ﬁemwwwmw e atty number of
B, TR GPIREC FSCHS, HIDBIERLCD: % A, g e
i nsTRPM Sgekibeor will indbldie ohe nairloyg funkgorfRigMapis Bblicbiet] difom a preferred
;32%{?‘??(‘3 . vglflg%grgggtggﬁéhé} g %lrgfer%d En% anE:Q ez{ T\&PE\/TS 11511b1t0r used in the
method will contain about 5 or fewer hydrogen bond donors (e.g., OH and NH
groups). In another embodiment, a TRPMS inhibitor used in the method will contain
about 10 or fewer hydrogen bond acceptors (e.g., N and O). Such compounds can be
selected from any of the specific compounds or groups described herein. In a
preferred embodiment, the TRPMS inhibitor used in the present methods will contain

1 to 5 hydrogen bond donors and 1 to 5 hydrogen bond acceptors.

[0048] A TRPMS inhibitor may include, by way of nonlimiting examples, one or
more of the following functional groups in its structure: pyridinyl, homopyridinyl,
aminopiperidinylcarbamate, phenylcarbamate, cyclohexyl, cyclopentyl, piperidinyl,
piperazinyl, pyrrolyl, furanyl thienyl, pyrazolyl, imidazolyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl, oxadiazolyl, triazolyl, tetrazolyl, pyridyl, pyrimdyl,
benzimidazolyl, naphthyl, indolyl, isoindolyl, benzofuranyl, isobenzofuranyl,
benzo[b]thiophenyl, benz[d]isoxazoly, quinolinyl, isoquinolinyl, cinnolinyl,
quinazolinyl, and quinoxalinyl groups. In another embodiment, a TRPMS5 inhibitor

may include, but is not limited to, the following functional groups in its chemical

structure: pyridinyl, homopyridinyl, aminopiperidinylcarbamate, phenylcarbamate,



rel ease of insulin secretion, such as glucose. By way
of exanple, the TRPMb used in the invention can be a
WA RBRBYIsSHi bi t or that has an 1 C50 of 1 m cr onoP@EF/US2008/001445

| ess, preferably of 100 nanonol ar or | ess. |In another
enbodi nent, the TRPMb i nhibitor used in the nethod

i nhi bits the TRPMb receptor bylat |east 75%

preferably 90% at a concentration of 5 m cronolar or

| ess. [0045] TRPMb inhibitors can be identified using

t he cadlshexsy],asydlopentyn Qﬁpéii(ﬁﬁ&l,oﬁlpdrahﬁ?@ﬁ ipyrrofd dﬁirim’r}fl ahieMyl, pyrazolyl,
the assay disclosed in U S Patent Appl i cation

11/ s9lasgyl, flipzalyinoisetiiaselyd, 2@eelylhasaspsolyl, oxadiazolyl, tnazolyl

EUBBEO Bt AR, BRI R SEGHOES ndry

Al s bendoffieramgls aiyoletingcfusasdl ibanid{ ﬂthlB’ﬂliemlyt Bmlzl[d}iﬁixlamly, qumohnyl

Publi cat i 0019 _ i ncorpor at ed
byr éﬁoevlélﬁﬁ’éy fy Fﬂnpglé“ Zﬂ‘wl%ﬁog‘ny swém%aéal 5) Y grquge APtigRally substituted
COMRRMNKLS L2 ha BRI i3l Bk X%Bglfldégﬁgw?l @%46guémcompounds can be

certali n enbodi nents, tRe TRP
pr osdeeted &opﬁpm ccfehe aaesrﬁ;:l domnmluedajbregroups @smlbaalrmalreln

OGR! . B 2T B2 R oS TR S et metod i

met b&aiafa ﬁd?ﬁtl(blﬂé’&'fﬁél@ﬁ‘t (I(FgJP) @P‘a%mﬂ &to @oo-ﬁR? '\@referably from about 1 to
i nhibitor may be a snall nol'ecul e conpound

nol aleant & oméor@mbogf 2 lces@llt I4a|$u9h cempeundsgan be selected from any of the
approx1 0 mass _un anot her enbodi nent, a
BriogF

TRPRG ‘1 f’ﬁﬁ%‘? %gglgrggpsad%s%pe BSFBcule with a

[0050] ecul ain v&i Fldthe bmBdb@inien?la §10taBRODRPOBONABHS: WH TRPMS inhibitor
Alternatively, a TRPMb inhi i t or may be a small

mol et aenwéﬁswi@g weight] afclfiOato Y08 gass wiitsaangduwvhith Gongzdes, one or more,
300&re%ral§lgf %Bt%%h}ég' Sfthe%ﬁgwﬁl%nnglgxgp&%l :ér u kS)el Sfes c%Ct ?%al structure:

fro he specific co or escrl

her pylmdln{/lo(Mﬁﬂopg?n&B%/&Inlﬁbplbbﬁdlhyluaeﬁmhtd ph&ﬂ}&caﬂbz&ﬁﬁ@t cyclohexyl,
[ nvent I on may i n¢l ude any nunber of chenjcal
f uneYSlepeRfylgPipendingl. pirerazanyl, sl furenyl thienyhepyrazolyl, imidazolyl,

net ﬁf?&olﬁ fgf)ff]ﬁ&'b dox-lz-i %gfly égfx]glma%l L‘e#) fe olyl, pyridyl,

or nore functlon grou Fom a
gr oppriméyl, vvajaemzfmmdammiﬂ e naphthypr efiadolgl i nsdmaitﬂg], a benzofuranyl,
TRP{\écB)benr%g bany egzeoctb tﬂlopplenyl benz[d]isoxazoly, quinolinyl, isoquinolinyl,
cinnolinyl, quinazolinyl, and quinoxalinyl groups optionally substituted with benzene,
halide, amine, hydroxyl and/or alkyl groups. Such compounds can be selected from
any of the specific compounds or groups described herein.
[0051] In one embodiment, the method comprises administering to a subject in need
of increased insulin release a compound of Formula I:

R? R3
|
A

I

R™-L' L*—R*

or a physiologically acceptable salt thereof, wherein

R'is Cé.14 aryl, 5-14 membered heteroaryl, C;.14 cycloalkyl, C;.14 cycloalkenyl, 3-14
membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl, and C,; ¢ alkyl, each
of which is optionally substituted;



method will contain about 5 or fewer hydrogen bond

donors (e.g., OH and NH groups) hi another enbodi nent,
W@200B@B04 nhi bitor used in the nmethod will cone@i/nS2008/001445

about 10 or fewer hydrogen bond acceptors (e.g., N and

O . Such compounds can be selected fromany of the

speci fi c conpounds or groups Wescribed herein hi a

preferred enbodi nent, the TRPMb inhibitor used in the

present methods will contain 1 to 5 hydrogen bond

dorRf is Fyrdi skaltyd, Ge. el peres. hand(GeRaptior s. [ 0048] A

TRPMp, | nh| bi tor nay include, by way of nonlimting

exaﬁ"rp‘ls 1@@@()6fcm|agyld?r QRBOK ol | owi ng functional

grm% qu gﬁa/ﬁtéé" Sﬂylr h‘g-:'n{b?él'ed E (%¥§1| dI(E]3y14 cycloalkyl C3 14

am nopl per| yl car'ba car
cyaiyohmﬂgehyl cydl-bfpentr;elrnbepaqoer cyz:hlcmeltcroqﬂkpler adr nyI3 14  membered

r ranyl thi J az o I zoly
Y T Blobsteroatiei ieadtpEPHich i SR epaLY sibs 1S cvano;
oxgdi @zMk, 01t gl @?iﬁj(éfl oon&ﬁﬁlﬁgzloi(y larbBY ra'nq}é'r He&%z{tmwand which is

benzi m dazo1 yl, napht hyl I soi ndol y

bermﬂbualé)nwbstliusﬁmenzof ur anyl benzo[ b] t hi ophenyl

benz[ d] i s azoly inolin

ci ﬁhollslalrli)ﬁ > Jutsnh ?g#‘?rn‘iﬂntaléﬂg lqﬁ(?ﬁ%fibamq%f Jietsoptom gnd which is
@ﬂﬁ@ﬁalmtlm ora TRPMb i nhibitor may include, but

is not limted to, the follow ng functlon%l groups in

| t ReRénngdl’, sagethsr wi: thpym‘bdn atom thehishyls aamdrlifl gre attached form a

P ny, r amat yl car ba te, c h
éq &%Jen%ﬁ% fd pld’pogﬁl gf Hyl g?a?}e@tfer )}}el,t %g’ ‘cycloalkyl,
furcagny bycnhalmyyl,, py+1azol mbmbbﬁudaz@cldhetefrd%lla}zlm yl3 14  membered
i sot hj azol yl , oxa onI i soxazol yl , oxadi azol ylI,

tr |Cé(%]8h9tler°ai@b']af6qm whigh asucgntlonpl}y syhsijifuted.
|
O o ur argle e SRARIL I, i bRy o bR Aty such as phenyl or

bemaf)hk}lylsoimmbﬂnﬁr qnmbndnlmemyl R! liss optitradlly i saphtituted 5- 10 membered, or

ci nng ol.in and qui noxal i nyl groups

optpir?)tjﬁ %5 53?}%‘?1 ?rﬁfie'agtwow b n gut H%ﬂ lilraged gmpmdyl pyrimidinyl,
hy dmgaaybly AN iR oRA, kYﬁraMlo URRnySUnllo iBSlinyl, pyrrolyl,
sel ected from any of the speC|f|c C npoun roup g"

deé)@nmbedlamlaﬂemd bf{HOGﬂI@!ZOIYﬂL a@chef wintosi qmlntlsl,ly Sllbstltuted In other

l\/g i nhi ]?t in the pr%sent ne \g(‘l?
corﬁrt1 M gr §'E° 0%8?1? iTi%eh f°€F%g°°ﬁ§a"HPg bgparyl op an oxygen
abeuhtaminph&t®anhl y fromabout 1 to about 5, or from

about 2 to about 4. Such cop‘pounds can be sel ected
0053) om amlnozpnqﬂp@ embodiment, R’ is an optionally substituted 10-14 membered

heteroaryl group, such as a carbazolyl group, for example 9-carbazolyl, or a
quinolinyl group, e.g., a 2-quinolinyl group.

[0054] Another subset of R' includes a substituted aryl or heteroaryl group having 1-3
substituents independently selected from the group consisting of amino, hydroxy,
nitro, halogen, cyano, thiol, C,.¢ alkyl, Cy.¢ alkenyl, Ci.¢ haloalkyl, C;. alkoxy, Cs
alkenyloxy, Ci.¢ alkylenedioxy, Ci-6 alkoxy(C;.¢)alkyl, Ci.¢ aminoalkyl,
Ci.saminoalkoxy, Cis hydroxyalkyl, C,.chydroxyalkoxy, mono(C,.4)alkylamino,
di(C,4)alkylamino, C,.6 alkylcarbonylamino, Cy.6 alkoxycarbonylamino, C,.
salkoxycarbonyl, carboxy, (Ci)alkoxy(Cs.¢)alkoxy, C,.¢carboxyalkoxy, and C,
carboxyalkyl. A suitable R' group includes a 4,8-dimethylquinolin-2-yl group.



speci fic conmpounds or groups described herein. [0050]
In yet another enbodinent, a suitable TRPMb i nhibitor
WO 2008/0TRPVD | nhi bitor with a nol ecul ar wei ght PET/LSDOS/a1445
500 mass units and whi ch contains one or nore,
preferably one to three, of the follow ng functiona
groups in its chem cal struct bt e: pyridi nyl,
honmopyri di nyl, am nopi peri di nyl car bamat e,
phenylcarbanate cycl ohexyl, cycl opentyl, piperidinyl,
[00p5)per azi I]yla,noﬂny:r ranhl;dd;mémr dhly is opiiemly, smlgstlaited Y310 cycloalkyl, or
hi az i sot hi azol yl, oxazo

i m dazol
i soXRAXERYY | Su%%ﬁﬂﬁe z%l icyclpplkenyly yin an ‘i’ra%‘)’/‘gfilment R is optionally
pyr élﬁ)\éhtut&ly‘f I1 TR dmbhED E*éﬁ%%ﬂé b r'l}ﬁngl%hFle sublsHARLY 810 membered

I soi ndol yl, benzofurany I soben
be n«zwl_lcﬁ]etdnozlbh&ﬁy I Sultlabhzlﬂ dgriosps HKJdlldﬁ bcunam aiOIt iited to, cyclopropyl,

o PR ciriBhaaTopes iy Lo Eenekeiug e fhe ke, Cycloalky
ben%l%ﬁss aiaalm@lﬁde 8 : SI(J;P'ect eguifygagaﬁm Qxlolﬁtﬁ,e&éf?:yzﬂﬁy having 7-10

Such conpounds can om an
s pewirborcatomspochds bU’b'C]@i‘b UPheptamyt anabecdah@ns{ln [ 0051]

onk) 22 SISl By R A0 et o

con@y cl@ﬁlkEﬂil”ﬁb@ng -3l su@ﬁhtﬂerﬁb)&ﬁdéﬁeﬁ&érﬁ? Eéﬂected from the group
acceptable salt thereof, wherein RL is 4

5- 19PN§iSHAS PEYMHS; bﬂmxwmtr@émi@geemaaw thgql,,CaaaﬁI/;ql Cy.6 alkenyl, Cy.

oIS oo R 24 0BT R ity A i oBO ROy B oy Cropatio

whi €hs axﬁmeaikypnalcll)g aﬁlhlbﬁlllkdxyl edCR i Bydrbxﬁlk)ﬁ al @Yl;hydroxyalkoxy,
Co-10 ar or C6-10 aryl Cl 6)a|ky| R3is H G-
al K§aPno( a@(}/&%fpmo, or cyafiC1palkylamine.s al kylCe- s@iiagrbonylarmino,

r al
s BRI AR o0t RS ooy
3- BZzamﬂhnnemnxmamdﬂéuemdahkdky] each of which is
I s, absent

tional bstitute or is no;, L or
100f8" 1 eyt o Rt oot Pt oR T Koty SRt Beg ok, such as
andmyfi L ethyl AR pRs3A YRS YRS bE Ut 8faight-chain or branched alkyl group.

Suitable substituted alkyls include haloalkyl, hydroxyalkyl, aminoalkyl, and the like.

[0058] In another embodiment, R? is H. Alternatively, R? is Ci6 alkyl, such as
methyl, ethyl, or propyl. R? may be a straight-chain or branched alkyl group. In other
embodiments, R? is a Cg.19 aryl(Cy.¢)alkyl, such as benzyl, phenethyl, or phenylpropyl
groups. Preferably, R? is a Cs.10 aryl(C;)alkyl.

[0059] In a further embodiment, R® is H. Alternatively, R? is Cy alkyl, such as
methyl, ethyl, or propyl. R? may be a straight-chain or branched alkyl group. In yet
another embodiment, R? is cyano (-CN).

[0060] In another embodiment, R*is optionally substituted Ce.1o aryl, such as phenyl
or naphthyl. In another embodiment, R* is optionally substituted 5-10 membered, or
preferably 5-7 membered, heteroaryl, such as but not limited to pyridyl, pyrimidinyl,
imidazolyl, tetrazolyl, furanyl, thienyl, indolyl, azaindolyl, quinolinyl, pyrrolyl,
benzimidazolyl, and benzothiazolyl, each of which is optionally substituted. In other
instances, the heteroaryl group is a nitrogen containing heteroaryl. In other instances,

the heteroaryl group is an oxygen containing heteroaryl.



L2 is absent, or is a |linker containing 1-10 carbon
and/ or heteroatons and which is optionally
wasvdtsu ed; or R3, R4, and L2, together w thPeTIES2008/001445
carbon atomto which L2 and R3 are attached, forma
group selected from C6-14 ary 5-14 nenber ed
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t hi @cloh@fbr&ll@édyl/ | Suft2b16 Rl &80y inclulie Gbﬁtadr@%bklﬁhnte@]to Scyclopropyl,
alkox¥ C3-6 al kenyl oxy, G -6 alkylenedloxy, Cl-6

al koeippentyl, 6ymqu1}qul cavedonsaianyhl wyplohegenyd, amilndal Kissey, Cycloalkyl

G - yal
o P BB foalfo D B i B Elnoprany.
[0063]kyI Car]hOjti)QtlaaFarﬂﬂr eﬁ)ﬁ%ﬂalrﬂé(ﬂégRg’%?}Emﬁllﬁmzlwgltu@‘ﬁ ¢ alkyl, such as
6al koxycar ban car hox - 6) al kox al koxy,
raef)égilp beélixia?/a;e% BFOP¥AN diQCZ‘“BY bsr %éw&%kgﬂpam Arshrppgisdealkyl group.
Rl
or o%gfé?fé duB ktHﬁaﬁZ&}l 1 rn%hﬂ'e'ﬂﬁgﬂﬁnégg Wyﬁ%ﬂy?g&géhlg%allﬂl and the like.

[OOQ‘Ubst it uhe@leeﬁnuﬁlmynﬂ, dAlikgbsenor Th}lﬂ, iaocrartling to this embodiment, R' is
sti.t cI oal ken,e/ abnot her enbodi nment,
ya smgle ond.

Rl 0§1d8 gﬁgﬁg tpil(i)e ogen atom

[0065] In another embodiment, L' is a linker containing 1-10, preferably 1-7, carbon
and/or heteroatoms and which is optionally substituted. The linker is a divalent
moiety that connects R' to the nitrogen. The linker can be any suitable divalent
moiety that contains 1-10 carbon and/or heteroatoms. Suitable linkers will contain,
for example, 1, 2, 3, 4, 5, or 6 carbon and/or heteroatoms.

[0066] For example, the linker can be a divalent carbon linker with 1-10, preferably
1-7, carbon atoms, such as but not limited to, methylene (-CH,-), ethylene
(-CH»-CHz3-), propylene (e.g., -CH,-CH,-CH,-), butylene, and the like. Alternatively,
L' can be a Cs.10 cycloalkylene linker, such as methylenecyclopropylene. A divalent
carbon linker can be substituted with suitable substituents as described herein. In
another subset, a preferred group of substituents includes amino, hydroxy, halogen,
cyano, thiol, oxo, C. alkyl, C,. alkenyl, C.¢ haloalkyl, C;¢ alkoxy, Cs.¢ alkenyloxy,
Ci.¢ alkoxy(Cj.s)alkyl, Ci.caminoalkyl, C,.caminoalkoxy, C,¢ hydroxyalkyl, C,.



substituted 3-10 nenbered cycl oheteroal kyl or
optionally substituted 3-10 nenbered

weyeBodmser oal kenyl . Suitabl e RL groups i ncl udeCT/b81008/001445
are not limted to, cyclopropyl, cyclopentyl,
cycl ohexyl, cycl opentenyl, cyclohexenyl and the like.
Cycl oal kyl groups al so |ncludé'b|cycloalkyl and
pol ycycl oal kyl groups, preferably having 7-10 carbon
atons, such as bicyclo[4.1.0] heptanyl and adamantyl .

[ 00AB)rAvatkoey, mdiixs(éltM)afkthnhﬁ cdifCledalRylaiixsd, iCtzLJ;ta(ﬂ@llcarbonylammo
cl oal kyl 10 cycl oal kenyl having 1-3

subéﬁ 4l @ﬁtcérhomléﬁvé%eﬁe rafk@gradery. f‘%aél?ﬁxt)/hear@m@%?ébonyl and Cpe

COQ%M&E%E& pf am no, hydroxy, nitro, hal ogen, cyano,
t hi ol g al kyl, C2-6 al kenyl, Cl1-6 hal oal kyl, Cl1-6

[Ooéﬂk oxy, KC3e#h aibd(belylda)vajlent Ghkér ﬁnlakg/dmeznﬂsi R dxy pre(fér—aBly 2-6, carbon and

Iﬁ%e)é%§%tlpglgg,a$@ Iml%s gn % gyk &Wonﬁgﬁtgtn(%g%rgg es, alkyleneoxy,
- 4) ﬁkﬁ%ﬁ%lﬂ@ aﬁéyﬁéﬁethl@ %Ill@féréﬁlo‘% %ﬂﬁ:r suitable examples include

al kyl'car bonyl am no, - oxycarbony am no
C2 M%xﬁ@ﬂboﬂM{C%arWﬁHﬁl I‘@H@H@Hy( @nd -OCH,CH,CH,-. 1t is

R i P B R B0 urRerpar Bt Pheefans wil beone

S u bli‘atw}hui Qﬁe@ﬁcaﬁ)rﬁlléﬁiﬂt dlréét@}hat?&‘éh&lawé nitRIgey latc @f Formula 1.
pyl . be, a straight-chain or branched al kyl
[00&10 sUitet asfc/@r Eulsan jalsgt bel cantiipl &-10nketergatomas, cmeﬂegably 1,2, 0r3
he, | 0
YA, AP I M JOOR L, e e

[0069]ky! SIhOd'thaSerﬂlﬁﬁdﬁmbms eﬂhb)lin,keﬂLl i 9py8 meMber@lyalR¢lede, alkenylene,
strai chaln or branched al kyl group. |n other

en‘d&d? lene poisty. aliogthey embadimentsihg ligker Bfdh 2d-6 membered

2o L BRI TET R o
[0080tbodi nEPte, lifBeri ' tan Bétsabstﬂhﬂedeisydesﬁibddsh@bm6 al loyik ,embodiment,

h
St UG S adhaiht flaich a1 RaBEn Hompetndasybetiated with 1,2,

e d IBRituet®s stiected BB/ t
enbodi manttue S| SCtgptﬁleo ntgle %Mugu&gg tg)i?{tﬂ% g{jal%%ﬁgiﬂfdroxY nitro, halogen,

suclyang tbll@énwo 616 nlkpht(hwalkekwl &hethabmallehiod aibwty, (34 alkenyloxy,

I's (91 Pt Ill?yrl]ealleld}/oxyt'I bélt 6' 2{1 oxy%Cl 6)119(y{mEt1) 6am1rioaﬁ( Ci.¢ aminoalkoxy, Cig
hydroxyalkyl, C,shydroxyalkoxy, mono(C;4)alkylamino, di(C,4)alkylamino,
C,6 alkylcarbonylamino, C,. alkoxycarbonylamino, C.galkoxycarbonyl, carboxy,
(Cr.s)alkoxy(Cs.¢)alkoxy, C,¢ carboxyalkoxy, and C,. carboxyalkyl.

[0071] In another embodiment, L' is a linker selected from the group consisting of
0 0 i
Flowrt bt ¢
OH Q
O O
2L Py Jow
: 3 OH :

O O

g)J\/O\E §)]\/S\/ §



preferably 5-7 nmenbered, heteroaryl, such as but not
limted to pyridyl, pyrimdinyl, imdazolyl,

wao edosaeshyl , furanyl, thienyl, indolyl, azai ndedTiU$2008/001445
qui nolinyl, pyrrolyl, benzim dazolyl, and
benzot hi azol yl, each of which is optionally
substituted hi other instancdd, the het eroaryl group
is a nitrogen containing heteroaryl. hi other
i nstances, the heteroaryl group IS an oxygen

[00729nt ai nilnginbeiee eaboRimdBOb1]s Aliakéredeledtdis #bmothe R4oup consisting of
i ncludes _a substituted aryl or heteroaryl group having
1-3( Muent s i ndependently sel ected fromthe group

OB, =S R AL g R o

al kgxy, ,C3-6 al kenyl oxy, Cl1-6 gl kyl enedi oxyO Cl-

al ?J%G) al kyl, C1-6 amoal kyl, Cl-6 am hoaj koxy,

Cl-6-hydr oxyal kyl, C2-6 hydr Ox koxy, $

1- 4) al kyl am no, di (C1-4)al kylagsno, C2-6

al kyl car bonyl am no, C2-6 al koxycar bonyl am no, C2.

bonyl , carboxy, (Cl-6) oxy( C2- 6) al korgoH

' ?Ikoxy, and C2- al kyl . A sui-.oée
)up i nci udes a 3, 4-di oxyphenyl group. 6 ]

I n afiot her enbodi nent, R4 isoptionally substitoFéd

C3-10 cycl oal Ryl , or optionally substituted -10

cyc her enbodi menés ' Eonally
substituted 3-10 nkenbered cycl ohetero | or
optionally substituted 3-10 nenbered

cycl ohet er oal kenyl . Suitable R4 gr ups i ncl udgn t
are E@LLT Z;iLt o, cycl opr cI opentyl, \@K
cyq%r S gpentenyl, G ohexgnyl, and t he §.
Cycl oal kyl groups al so include bicycl oal kyl groups,
suc@:sgs bi cycl o[ 4. 1. 0] heptanyl. [0063] In yet a\ I\
furtheg odinment, R4 is onal |y substitut ed 6
alkyl,\;f:ELgs met hyl , et hyly a~g propyl. R4 may We a
strai ght -Thaiin or branched al kyl * group. Suitable

substituted al kyl s include hal oal kyl, hydroxyalwﬁlﬁ
anin@#hk and the |ike. In one enbodi nent, L1

_ yl, e. [00&4] _ :

i s abseat~ Thus, according tgolthis enbodi ners, Rl is
bonded d tly to the nit;ﬁ%atom by a si nbond.
[0685] | nBnut her enbodi mepts\Lesis a |inkens N

containin% 1-10, preferably 1-7, carbon and/or H oo

het er oat{o and which is optionally substituted. The
l'i nker is2 dival ent

H
g

NO,

[0074] In one embodiment, L? is absent. Thus, according to this embodiment, R* is
bonded directly to the carbon atom which is bonded to the nitrogen atom by a double
bond.

[0075] L? can also be a divalent linker that contains 2-10, preferably 2-6, carbon and
heteroatoms. Such linkers include, by way of nonlimiting examples, alkyleneoxy,
alkyleneamino, alkylenethio, alkylenedioxy. Other suitable examples include

-OCH;-, -NHCH,-, -OCH,CH,-, -NHCH;,CHj,-, and -OCH,CH,CH,-. 1t is understood



noi ety that connects RlL to the nitrogen. The Iinker
can be any suitable divalent noiety that contains 1-10
w@ a008o975end/ or het eroatons. Suitable |inkers wdT/US2008/001445
contain, for exanple, 1, 2, 3, 4, 5, or 6 carbon
and/ or het er oat ons. [0066] For exanple the |inker can
be a dival ent carbon |inker W%+h 1-10, preferably 1-7,
carbon atons, such as but not limted to, nethylene
(-CH2-), ethylene (-CH2-CH2-), propylene (e.qg.,
Qﬁa&&eﬁﬂ%d)liﬂ@ubmitMg @0tk cadben land BeteAddi@nH atill Beloyie in which a
L1 can be a.C3 oal kyl ene_|inker, such as

met FjITeReRY & B?fr 8‘;5%“%%“30}3\3‘?1|t9éheﬁ¥tr%°1nb@fﬁm phiormulanl. In some
be t tituents as descri bed
herlélytﬁﬁéﬁsnbﬂaﬁ%tsﬁg{r&s% gtg?mggsy%tlrég?er red group of
[00%6]bst i t UEt Bnkendf lcdmalsamlemdmldeyﬂa\ang 1- Hehagentonsy prederably 1, 2, or

th| 0X0, Cl 6 C2-6 al ken Cl1-6 hal oalk I
%L tp Eig %x@ alt)g&} llrgﬁerSGPI/lg URISXQ('G% y =N-, and the

G -1feam noal kyI G -6 am noal koxy, Ci -6 hydr oxyal kyI ,
C2- 6 hydroxyal koxy H OnQ( Cl1-4) al kyl am no,
[0077]( C1. Aaﬂnkylfaﬁhqrosam@zdlﬁleat kg1 end klﬁngplgahhﬁnchm@- group selected from

al kﬁf%\g lﬁgﬁ:}‘ &Ogyﬁa#lﬂ&iﬁ%%)}ﬁ) éls[ chgs—][[\kgr)](?x @%ude but are not

aI SmB&l &odl Nill\ﬁﬁhedyﬂ nker whitdt g Pnhis ig- Jﬁlonall substituted, and
preferably 2-6, car bon and heteroatorrs Such |inkers

in cN:@%naﬁthlalyl veltich gl naphthiyhty aptianpllesubsatuksd. eneoxy,

kyl en I hi,® 4 edi.oxy. O her
00 oot e A R Ek® et v %ep#wn" gﬁ%ﬁ&uﬁelfmd from

-OCH 2CH2-, - NHCH 2CHP-, and -OCH 2 :

under st ood t hatere{ppetoer red | i iker mnlng both

car bon and heteroatons will be one In which a

heteroatomi s no@ﬁectly & hed to the nitrogen

atom of Fornul a [0068] TheAjrker L1 can al so be

contain 1-10 hetéﬁaﬁtons prefer&?ly 1, 2, or 3

het er oat ons. Suitabl e heteroatom ['nkers incl ude -0,

-S-, -NH, -N= thellk©\[0069] I n ot her

enbodi ments, th Hker L1 is 35,6 menbered al kyl ene,

al kenyl ene, or al kyny3I ene noi ety. "I'n ot her

enbodi nents, the linker L1 is a 1-6otrenbered

het er oal kyl ene,%—Nh o al kenyl e p_het er oal kynyl ene

noi ety. [0070] The Tinker L1 can be substituted as

descri bed hereln.§LQin§ enbodqunt,

Son=

OH

/\CH3

CHs

N | P H
\\\\CHs
} NO,
i 3

OH



linker L1 is a divalent noiety containing 1-6 carbon
atons and substituted with 1, 2, or 3 substituents

W@ 200809704 f rom t he group consi sting of am no, PYOU2098/001445

nitro, hal ogen, cyano, thiol, oxo, C-6 alkyl, C2-6

al kenyl, C -6 haloal kyl, C -6 al koxy, C3-6 al kenyl oxy,
G -6 al kyl enedi oxy, Ci -6 al kb C -6)alkyl, C -6

am noal kyl , G - am no al koxy, Ci-6 hydroxyal kyl, C2-6
hydr oxyal koxy, nmono(Ci. 4)al kyl am no, di (G

[0079) al kKyl1ard fifst sGBcfssathierehbRvihtad RAUirecRdfo a method of increasing

al koxycar bonyl am no, C2-6al koxycarbonyl, carboxy, (G
- 6)BfHBKIEcase- yhndhed cemprsiag eEBNEiserBE O aasib)es2-pcompound of

car 0071] In another enbodi nent, Llis a
li n@%@eﬁiﬁrg% fromthe group consisting of QS ol <.

1- R'GERpliORTR]substitaredttigs asttbodi ment, L1 is a |inker
selected fromthe group consisting of -(0O CCH2S-.
[Od%’gf%?lrél-ffﬂ}‘i’lh%’ief"é“ iyl Rl and L1 toget her

f orgh @ 1os0Hp ﬂg&l?glte?&a%lﬁlwiagglﬂnd' n one enbodi ment, L

i s absent. ccording’tothis enbodinent, Ris
borR:fe'sIodtimlwdlylsybstﬂuﬂeﬂé:sﬁambbn atom which is bonded to

ol R ARG R oA B S e
2- &thz 3hiMea e 1L SERRA LRI, sRUCH 4 bl&lﬁ?(f[ %duB?isUﬁ%stitgyed with 1, 2,

way af nonlimting exanples, alkyleneoxy,
al loy 1% geeups nodepshdsritbnedledted ik yihee gediposopsis@hgenf amino, hydroxy,

sui t.abl.e exanpl es jncl ude - -, =N -, + OCH2CH?- ,

N PR SRR DO o ke Gt Sl hae tyloalisL Cac

pr efeloakel, | Cnge?rcl@@meﬂym!@yg; BRIbhet@b AR, a0L cycloheteroalkenyl, Ci

heteroatons Wi |l be one in which a heteroatomis not

di releryy G atksarioxs, (he aliivithisye-aalyieeddieor, nll-aalkoxy(Cre)alkyl,

In éﬁ%%iﬁ&ﬂﬁpcﬁx al’rﬁnga(fl?gx}{mtc&on yhr%x?alyyf?g é%lss t %r{/]droxyalkoxy,
mono(C;4)alkylamino, di(C,4)alkylamino, C;.6 alkylcarbonylamino,
C.¢ alkoxycarbonylamino, C;.salkoxycarbonyl, carboxy, (Cig)alkoxy(C,.¢)alkoxy,
mono(C;.4)alkylamino(C;.¢)alkoxy, di(C;.4)alkylamino(C;.¢)alkoxy,
Cz-10 mono(carboxyalkyl)amino,  bis(Cy.;o carboxyalkyl)amino,  aminocarbonyl,
Ca.6 alkynylcarbonyl, C,s alkylsulfonyl, C,alkynylsulfonyl, C, alkylsulfinyl,
C,.¢ alkylsulfonamido, Cs-10 arylsulfonamido, Cis alkyliminoamino,
formyliminoamino, Cas carboxyalkoxy, Cas carboxyalkyl, and

carboxy(C;.¢)alkylamino.

[0081] In still further instances, the aryl group substituents are selected from the

group consisting of amino, hydroxy, nitro, halogen, cyano, thiol, C;. alkyl, C¢
alkenyl, C;s haloalkyl, C;c alkoxy, Css alkenyloxy, Ci. alkylenedioxy,
Ci.s alkoxy(Ci¢)alkyl, Cj.¢aminoalkyl, C.caminoalkoxy, Ci. hydroxyalkyl, C,.
¢ hydroxyalkoxy, mono(C.s)alkylamino, di(C;4)alkylamino, Cy.¢ alkylcarbonylamino,
Cz.6 alkoxycarbonylamino, Cjealkoxycarbonyl, carboxy, (Ci.s)alkoxy(C,.s)alkoxy,
C,.¢ carboxyalkoxy, and C,.¢ carboxyalkyl.

[0082] In another embodiment, the substituents on R' are independently selected from

the group consisting of nitro, bromo, chloro, carboxy, methoxycarbonyl, methoxy,



[0076] The linker L2 can also be a |inker having 1-10

het eroatons, preferably 1, 2, or 3 heteroatons.
w@Eosapises het eroat om i nkers include -0, -S-,PE™MES2008/001445

-N=N-, and the like. [0077] In a further enbodi nment,

R4 and L2 together forma group selected from

-N=N-aryl and - N=N-het eroary19 Sui tabl e exanpl es of

-N=N-aryl include, but are not limted to,

- N=N- phenyl, in which the phenyl is optionally

SUb&EﬂhSlléhﬁﬂo roXYTRERAP hhféyﬂabl | iyt h e figorbaibyitblo, hydroxy,

IS optlonally substltuted 78] I'n a’further

em@@UMEthR @ﬁﬂ)hghnblgenmp}’rr@lmlm’la group sel ected

S0 e o Sl i

a F@&Mor'ﬂ&%@ﬁ§m@ gnd BHithiiB oﬁﬁéxﬁﬂ?%ubﬁﬁht@d met hod
COI’TprI Si ng adm ni steri ng to a su J ec a con%)oun
[00&‘8r nul a In apethes embrdinient o‘pthllmﬁaa; ﬁ;st§ulb;slass1h sch m@kdr(@ontammg 1-6

y‘hxb%d%é Feﬁoaﬁ:&mpr e# era llgr%fl {ﬁgl é?/slgtutgﬂgl lléil i sRS

[ 008)$jt i onal Inyansthes embuodiatnt 8 lddeanotl confaBOS ﬁhg k?sté}ﬁe
odinment within this first subcl ass,
[008¢s ubst i Putnadhssnenbediment Stithin tlinﬁsf{lrahé@sclasgha ds-nhgnyl, optionally

ary, ,
o Mo OB, S5 BRBAcy B 5 SHBSEIAE asppc rom
gr anboropombety, ngethbx aartonyl, hyethmiz(yé dlétihyraﬁnnd] &i}fnlg@rymethyl methyl,
cyano | I en C2-6_a

y i?&ﬂyo%{}%rom%gﬂghley@rdé%mw U%gmeﬂky}»éwamw: dnd pyrrolidinyl.

[OO@ 6 Cy%"@%@&&?'s'ﬁ%lass@h@ pﬁ‘¥§éln9l'lﬁ11ﬁ{tﬁﬂl léleﬁé'lecte(p to°a method of

al’koxy, C3-6 al kenyloxy, G -6 alkylt

al kly¢reaﬁe@g olxs}lhnCrel@sa,l ks yfh€ihod 6dahiayding @daBnistering to a subject a
am noal k %1( oaI koxy, C -6 hydroxyal kyl, C2-6
hchrog)n)p)?g?{ 8&& ere"ﬁ) al kyl ani no,

di (Ciis @adm\nb@ubmute@s 0 AkkBécanhbRpydrm no,
R?isH or Ci.6 alkyl,
RlisHor Ci.6 alkyl; and
R* is optionally substituted Ce.10 aryl.

[0088] In one embodiment within this second subclass, R' is an unsubstituted 5-10
membered heteroaryl, such as indolyl, pyridyl, benzothiazolyl, benzimidazolyl, or
quinolinyl. Alternatively, R! is 5-10 membered heteroaryl substituted with one or
more substituents independently selected from the group consisting of amino,
hydroxy, nitro, halogen, cyano, thiol, C;.s alkyl, C,¢ alkenyl, C, alkynyl, Ci
haloalkyl, Cs;s cycloalkyl, Cjs cycloalkenyl, C;¢ cycloheteroalkyl, Ca
cycloheteroalkenyl, Ci.¢ alkoxy, Cs alkenyloxy, Cj alkylthio, Ci alkylenedioxy,
Ci.6 alkoxy(Cjg)alkyl, Cj¢aminoalkyl, C;¢aminoalkoxy, Ci. hydroxyalkyl, C,¢
hydroxyalkoxy, mono(C;4)alkylamino, di(C;4)alkylamino, C, alkylcarbonylamino,
Cy. alkoxycarbonylamino, C,alkoxycarbonyl, carboxy, (Ci.e)alkoxy(C;.¢)alkoxy,
mono(C,.s)alkylamino(C;.¢)alkoxy, di(C;4)alkylamino(C;.¢)alkoxy,
C».10 mono(carboxyalkyl)amino,  bis(C,.19 carboxyalkyl)amino,  aminocarbonyl,
Cy¢ alkynylcarbonyl, Cis alkylsulfonyl, C,¢ alkynylsulfonyl, Ci alkylsulfinyl,

C,.¢ alkylsulfonamido, Cs-10 arylsulfonamido, Cis alkyliminoamino,



C2-6 al koxycar bonyl am no, C2-6 al koxycar bonyl,
carboxy, (G -6)al koxy(C 2-6)al koxy, nono(C
w0 20b3ad1594 am no(C 2-6) al koxy, di (C i.4)al kyl anP@D{£2008/001445
2-6) al koxy, C2- O nono(carboxyal kyl')am no, bis(C2-io
car boxyal kyl ) am no, am nocarbonyl, C2-6
al kynyl carbonyl, G -6 al kyl sull@onyl C2-6
al kynyl sul fonyl, G -6 alkylsulfnyl, C -6
al kyl sul f onam do, C6-10 aryl sul f onani do, C -6

al kydrivyilinaasaniao, f or ayli m sad6k ik xgz 6 egrboxyRldeRYNkyl,  and
C2-6 carboxyal k)l/ ~and carboxy(C i-6)ahcyl am no.
[ oosarpox¥{Csslaikylgminpher |nst ances, the aryl group

[OO%EfSt It ufrptsﬁllafu?th%f u%%rﬁg the rﬂe&é}ga&{ %H?%ﬁ sI Sé%e! gglected from the

hydrox ’0gen
al kgfaup%rﬁls&hgﬁﬁyénnr@ h@dfba:lyoaitKWhal@enG cglilﬂ@)@hol (816 alkyl, Cys
al kenyl oxy, -6 al kyI ened| 0 u\s/ C -6 al koxy(C
- 6) &gy, @1-66 laﬁlﬁ WHis alkexyaniGreal REgGYLOxXY,- 6C1-6 alkylenedioxy,

hydgox 6hydr. XY
A & &g{iﬁoﬁl@ Gﬁgky(l *U%aﬂﬂ&idé% Cl’-6r%§8égkoxy, Ci¢ hydroxyalkyl, C,.
al kyhyahobyﬂhl;d)@mero(@Zaaﬁk)ﬁmeoy df(Cb@B},Idyhmiuno C,.6 alkylcarbonylamino,
C2- gal kox carbon . car - 6) al kox
2- 6&% ﬂ@ﬁ%ycae@ EE%‘P80>§ &B%ycar‘a%y S 0&% a&y&ilww(cz s)alkoxy,
[ 00 arﬁﬂ? ﬂﬁ&% e substituents on Rl
ar eé%%}%%}g% (R? selected ]c]){#t he group consi sting

[0060] nitr oIn blcclihm end:h)ldunmt ldnalswnB!lWentIﬂ‘lR yncantﬂﬁ;myd(:ntly selected from

(T PR bhaoRrarR BE nigh Bt Ehior. cafis mtioxyba®Slyn, methoxy,

mor glagtyilino, aRfdrBYYhehidi mydthyl] 09BAbxy,N BAAbRMRethylthio, hydroxy,
enbodi n}ﬂént Wlth?% t&h ?I r st suLc ggsx‘}u s a e|n 10 yaroxRy

contrifiuerergethys rrmplmdmyémﬂ@b’rrhhd@ybat oms and whi ch |s

i onal stit odi nent ..
10089} 1,7 Y afRpL itbfrent 1B o AR MR TR o Mg containing
1- 61498 p&rbraﬂ 1104 c41Bbe bbb Oligterd idmbhing RvHish L%Ripn@ﬁﬂU Substituted.

substituted. [0085] In another enbodi nent, L2 does not

[008%ht ai n i AReiges grpadimenb oG EIn this Hfrst Rehclasabbdiisrenkinker containing
Wi t D 18 E af)fyr csa%)o Qh?d?%r l?%%xbﬁtoﬁﬂ z{sﬁﬁl whlgzﬁ E%Eﬂhh%iwesubstltuted.

substit 17to 3 su uents sel ec
gr olmpa ﬁmtmt sﬂnbuqhnmht i’tdoes ndtroonmin £hhgsgsteraar boxy,

[OOﬁE}E RS i(?/cﬂlr (t)hr}}/c{ sub ts? otﬁg/ pregtlenettlrrl]\yén%g]n qg dlrggégé ?OX%/ rrzleett}?oydl of increasing
insulin release, said method comprising administering to a subject a compound of
Formula I wherein
R! is optionally substituted Cq.10 aryl;

R?is H or Cy.6 alkyl;
R}isHor Ci.¢ alkyl; and
R* is optionally substituted 5-10 membered heteroaryl;

[0094] In one embodiment within this third subclass, R! is unsubsfituted phenyl. In
other instances, the Ce.1 aryl group, such as a phenyl group, is substituted with 1, 2,
or 3 groups independently selected from the group consisting of amino, hydroxy,
nitro, halogen, cyano, thiol, C;¢ alkyl, C, alkenyl, C,.¢ alkynyl, Cy.¢ haloalkyl, C;.
cycloalkyl, Cs¢ cycloalkenyl, Cs.¢ cycloheteroalkyl, Cs¢ cycloheteroalkenyl, Cj.s
alkoxy, Cs alkenyloxy, C. alkylthio, C,¢alkylenedioxy, Ci. alkoxy(Ci.¢)alkyl,
Ci.saminoalkyl, Cj¢aminoalkoxy, C;¢ hydroxyalkyl, C,s hydroxyalkoxy,



al 'yl oxy, trifluoronethylthio, hydroxy,
trifluoronethyl, norpholinyl, and pyrrolidinyl. [0087]
w0 p008/0sBeond subcl ass, the present invention iBCT/US2008/001445
directed to a nethod of increasing insulin rel ease,
said method conprising adm nistering to a subject a
conpound of Formul a | wherei?IRL is optionally
substituted 5-10 nenbered heteroaryl; RRis Hor C 6
alkyl; R3is Hor C-6 alkyl; and R4 is optionally
subsena(Gi-gdlkgtniooar yl . [ digB8)alkylamiien, enbodi EbRtalkylcarbonylamino,

i thi his second.subc]lass, Rl is an upsubstjtuted
R ek R T N I
benﬁ@ﬁdqbgmndylamé?seltéggalﬁ&é@' yl, or qui nOAigd?liffl)au<y1ammo(cz_6)a1koxy,

Al ternatively, -10 "menbered hetero
s ubfstip menetrafhaxyalkybamnonor dis(Chsd ¢arboyalkyl)amino,  aminocarbonyl,

B39, 557 HEAEISI S UBAERRFTNS. Bty
al ke Wfonl [, -6 al I fon&hidd. hal eal Kyl aikviimi ino,
CSLM(%S1 Gca)}?ﬁfml kl)a}ilf@@- 6@‘;3}& oalkl\é’(l;syhl IOn C%% 6 s ayiminoamine
cydPerdinmgamiig, , C526 cycadmayealkony.kenyCas o;j-caabcbomikyl, and
C3- y | -6 al kylthio, -6 al kyl enedi oxy,
G -°glbg+‘&§d;<‘gf>%%’¥l%‘)n§%yl ., G -6 am noal kyl, G -6

[00%8Ti noal Kaxyill fGithér inytaicbsyaklayyl, gréidy Subasithienis)dé kQ¥dted from a group
nmono( G - 4) al kyl ami no, di (G _-4)al kyl am no, C2-6
al 1P VARRIRD 1Ty Ay, Biteg Ralegem chansyItinl. £0.s aliyl@Ca.s alkenyl, Cios
BB 0 0y L FOds ) 0o,
di (Gis-atiadatlylam @o{ nidoblkakk0XYCis  hydroxyalkyl, Cs.¢hydroxyalkoxy,
carBORYG RRY B G, am noUGMamss, 6 Cre alkylcarbonylamino,
al @Q%ﬂ&ﬁp@ﬁﬁbfﬁylargr{oéaglr({dl@dklylf:%{ayl, O@a?lgoxy, (Cy.6)alkoxy(C;.¢)alkoxy,

al kynyl sul'f onyl", yl s _
al Kylssatbbayalkoxio andEs.k Oathoyyadkylf onami do, Ci -6

oo 2! R0 BR RS Ak 55 B GBSO st rom
[ 0@8OLrdup &nsisting WrtdiR6, bivpiARGRR0, ENBoXEIRERSK YWarbonyl, methoxy,
substituents are selected fromthe group consisting gf
amidishylapinog x fiydiexymethyhal ogfbml, @latesy, t wifbiororgethglthio, hydroxy,
al @{huorggfeﬁlyl, morpholinyl, and pyrrolidinyl.

[0097] In another embodiment within this first subclass, L' is a linker containing

1-10, preferably 1-4, carbon and/or heteroatoms and which is optionally substituted.

[0098] In another embodiment within this first subclass, L’ is a linker containing
1-10, preferably 1-4, carbon and/or heteroatoms and which is optionally substituted.
In a further embodiment, L does not contain a ring system.

[0099] In one embodiment within this third subclass, R* is an unsubstituted 5-10
membered heteroaryl, such as indolyl, pyridyl, benzothiazolyl, benzimidazolyl, or
quinolinyl. Alternatively, R' is 5-10 membered heteroaryl substituted with one or
more substituents independently selected from the group consisting of nitro, bromo,

chloro, carboxy, methoxycarbonyl, methoxy, diethylamino, hydroxymethyl, methyl,
allyloxy, trifluoromethylthio, hydroxy, trifluoromethyl, morpholinyl, and pyrrolidinyl.



al kenyl, C1-6 hal oal kyl, Ci -6 al koxy, C3-6 al kenyl oxy,
Cl-6 al kyl enedi oxy, Cl1-6 al koxy(C -6)alkyl, G -6
wa@pionogdsky | , C -6 am noal koxy, C -6 hydroxyal KpET/USR08/001445
bhydr oxyal koxy, nono(C 1-4)al kyl am no,
di (G -4)al kyl am no, C2-6 al kyl carbonyl am no, C2-6
al koxycar bonyl am no, C2-6al ké’)@)rcar bonyl , carboxy,
(Gi.6)al koxy(C 2-6)al koxy, C2-6 carboxyal koxy, and
C2-6 carboxyal kyl. [0090] In another enbodi nent, the
[01&0)bst i t Uart fourth siticlass cthe pesspetridediitioy is direté@ b 4 methodhe increasing
gr Qup conslstlng of nitro, brono, c¢hloro, carboxy

metATHPcE s8Ry §2Id mfr%xyomws%yfi@mlﬁsnnwwom iy pompound of
133%4“ trifluoromethylthio, hydroxy,

trif gra?rr‘g%{%wyfiy nmor phol i nyl, and pyrrolidinyl. [0091]

I n lhnsbpmnaéllytsutistmd SV\](Imembeﬂ&dsleferaasyl subcl ass, L1

ke taining 1-10, preferably 1-4 car bon
ﬁdﬁm%rték@ajg ¥hs and which is optionally
suh@tlgt}p@;}e@l d1RP94lq | n anot her embodi ment within this
flrst subclass [2 is a linker containing 1-10,

pr &'ds apllgnallyztsubsil’tmdl Salifrhembéred desadaoyls and V\,hl c h is

[01 telsoﬂglt | ch%{"%si e ed b’s”sﬁ’éﬁ‘# ltrgl(e)é{ﬂcfgleﬁd% fs‘hlmil dmsubstltuted 5-10

Subgdrséred lhlaf'ércﬂﬁﬂs %ﬁéh ’aQ \ll@dﬂlylo Eblyhﬁyld ok QftfiRSlinkyP %lternatlvely, R' is
nmet hod of increasing insulin release, said méth

corpplkl @W@)%@ﬁﬁlﬁp@tﬁmhsu@smted wiily Joe@toram@@nwhah@e@ﬁs mdependently

For PEL%%I ﬁlﬁg :gpo(lflgdn§ 1850?%"1" &%g)t(}lélt IHES P§6 gcn cyano, thiol,
and: 1By, ©p$ alverail| §,. Mbﬁiyllt@lt £ieh1Salldy], (IEST’@j&J’l@zdkyl C;.6 cycloalkenyl,
heteroaryl [0094] In one enbodinent within this third
sulbeteasycl Ohitemsa lgyhs bt |Q}{9{®§te&?élfﬁn|yl, IGr-cotakegxy, Cs alkenyloxy,
in he rou nyl

RIS b oL SRS RO aminosiy

| n die Qendmrﬂ]kqus eC ec thgdrolkyalkyl, h€, g riodpoxaieixgt mmldﬁcl 4)alkylam1no
droxy, nitro hég{( ‘c:; cyano, thiol
14 KA 0e ny | | ¥ @afgmxlamtléo 6 hal bas P(l}fPXycarbonylammo

C3‘C§_6 alkoxycarbonyl, carboxy, (Cy¢)alkoxy(C,.¢)alkoxy,
mono(Cj.4)alkylamino(C,.¢)alkoxy, di(C4)alkylamino(C,.¢)alkoxy,
Ca.10 mono(carboxyalkyl)amino,  bis(Cs. o carboxyalkyl)amino,  aminocarbonyl,
Ca.6 alkynylcarbonyl, Cis alkylsulfonyl, C,alkynylsulfonyl, C;. alkylsulfinyl,
Cy.6 alkylsulfonamido, Ceé-10 arylsulfonamido, Cis alkyliminoamino,
formyliminoamino, Cus carboxyalkoxy, Cas carboxyalkyl, and
carboxy(C,_¢)alkylamino.

[0102] In still further instances, the heteroaryl substituents are selected from a group
consisting of amino, hydroxy, nitro, halogen, cyano, thiol, C; alkyl, Cs.¢ alkenyl, Ci
haloalkyl, Ci.s alkoxy, Cs.s alkenyloxy, Cj¢alkylenedioxy, C,.¢alkoxy(Ci.¢)alkyl,
Ci.saminoalkyl, Cjsaminoalkoxy, C;s hydroxyalkyl, C,.chydroxyalkoxy,
mono(C;.4)alkylamino, di(C,4)alkylamino, Cs.¢ alkylcarbonylamino,
Ca.6 alkoxycarbonylamino, C,salkoxycarbonyl, carboxy, (Ci.¢)alkoxy(Cs.¢)alkoxy,
C,.¢ carboxyalkoxy, and C,.¢ carboxyalkyl.

[0103] In another embodiment, the substituents on R! are independently selected from

the group consisting of nitro, bromo, chloro, carboxy, methoxycarbonyl, methoxy,



cycl oal kyl , C3-6 cycl oal kenyl, C3-6 cycl ohet eroal kyl,

C3-6 cycl oheteroal kenyl, C -6 al koxy, C3-6 al kenyl oxy,
w@reo8/ogdsky/|l t hi o, C -6 al kyl enedi oxy, G -6 al KORgX/T52008/001445

-6)al kyl, G -6 am noal kyl, C -6 am noal koxy, Cl-6

hydr oxyal kyl , C2-6 hydr oxyal koxy, nono( C1- 4) al kyl am no,

di (C1-4) al kyl ani no, C2-6 al kyd3arbonyl armi no, C2-6

al koxycar bonyl am no, C2-6 al koxycarbonyl, carboxy, (Ci

- 6) al koxy(C 2-6)al koxy, nmono(C i-4)al kyl am no(C

2. Bhethilarmyno, dit(yﬁio%r)mdﬂk}xu ametiy(,C 2yi)al kaxJuorbidreilthio, hydroxy,

rmr}obcar bo kyI )hQ[n [ s( 1o car boxyal kyl ) am no,

1Byl PES‘P , Cl-6

01641Ky! SU'IBQH%' Leaifiet b & R% : )
Ot kvl sul'Fyl, TRyodimg kylﬂgﬁr}?ﬂ %o?u%SF’OR is an unsubstituted 5-10

ar yhembdromh dmeuioaryl';lslﬁhaaskyidomln ppdyip benzothiazolyl, benzimidazolyl or

oo DRy ARl Ve, By -k ByHBRYALERTHEar gsgfute with one or

st ithéref SidsHBlentsN StRPESTently NSe1&ted fﬁ‘ﬁﬁ’uﬁes gl{%%b' ESRNtRg of amino,
are selected froma group consi sting

hy (hydw,y, Iiillltfq’,ohalhmm g@ﬁnoﬁ S}aﬂlo Clt-6h ﬂﬁl}’l @Lﬁ' ﬁllahk}y | CZ 6 alkynyl C1-6

en Cl-6 h Cl- 6,,al kox
o RIS Cop “RIaBne e e AN e cveloheteroatil,
1- @)_yalbhytbsoa@aen@ amj. f,n@mbkyl C. g&n&nﬂﬂkp o?; KMYithiel (9 ¢ alkylenedioxy,

hydro 6 hy droxyaIkOﬁé
1as|a{19q waalkmh (Cts gyEPRYY nf- neamigpalkoxy, Cis hydroxyalkyl, Cys

hfoﬁ(gx e aJr/ o yﬁ?(,cl Cgallgg%hl%x ﬁi(%g)?)oaﬂ%& a m %o C,.6 alkylcarbonylamino,

2 @zalalklamyfcarﬁﬁn)ﬁama’rdw@y@:ltlk@)x%arb@ﬂgl C?arﬁofﬁf ((Ol&yﬂk&/}}((?z ¢)alkoxy,
enmbodi nent, the substituents on

00964? &é %got her
ar &9 ¥hpnpoC el dkys f rom t he gr ouh( %eh@k&lﬁmﬁ@(cz s)alkoxy,
of aif ﬁf&no&ﬁ%yal%?i%%%yc afb@§é¥ (ﬂ?{gd}%‘sﬁﬁ%ﬁ LAsRy! aminocarbonyl,

nmet hoxy, diethyla dr ox
al 1Gzlsadigynytcaitfonyhr divet hafkylhilfonyhy ((Izcg)aykynylsulfonyl Ci.¢ alkylsulfinyl,

t ['inyl n rrolidinyl 97]
”éi %Zﬁgé’ﬂ%‘&&ﬂonngm 14 hl)/narty% gf g%/ o, Isulbgilass aﬁ(i/llmlnoamlno
| S férmhyliHKiRbarifto! ai nlcqg 1- %Qrbo&&ﬁié{ﬁg'ngﬁz 4, C%%alkyl and

and/ or” heteroat ons and which i 5 opti
suﬁsmbpﬂmced)allf)d@gaio I n anot her enbodl ment within this

rst s t ai nj.n
[01({05:] ef er ab y qiﬁfth%dpgglﬁcegh@)s g‘re{eﬁ téwgntﬁﬁﬁe bileted from a group
opicomigtingyorautifs, Hydt &), nitro, halogen, cyano, thiol, Cy¢ alkyl, C,.¢ alkenyl, Ci

haloalkyl, Ci¢ alkoxy, Cs¢ alkenyloxy, Ci¢alkylenedioxy, Ci.¢ alkoxy(Cj.¢)alkyl,

Cisaminoalkyl, Cj¢aminoalkoxy, Cis hydroxyalkyl, C,¢hydroxyalkoxy,
mono(Ci4)alkylamino, di(Cj4)alkylamino, Cs,.6 alkylcarbonylamino,
Cy6 alkoxycarbonylamino, Cjealkoxycarbonyl, carboxy, (Ci.¢)alkoxy(Cs.¢)alkoxy,
Cy.¢ carboxyalkoxy, and C,.¢ carboxyalkyl.

[0106] In another embodiment, the substituents on R* are independently selected from
the group consisting of nitro, bromo, chloro, carboxy, methoxycarbonyl, methoxy,
diethylamino, hydroxymethyl, methyl, allyloxy, trifluoromethylthio, hydroxy,
trifluoromethyl, morpholinyl, and pyrrolidinyl.

[0107] In a fifth subclass, the present invention is directed to a method of increasing
insulin release, said method comprising administering to a subject a compound of

Formula I wherein



In a further enbodi nent, L2 does not contain a ring
system [0099] In one enbodinment within this third
wGemslerss4 R4 i s an unsubstituted 5-10 nmenber eBICT/US2008/001445

heteroaryl, such as indolyl, pyridyl, benzothiazolyl,
benzi m dazol yl, or qU|noI|nyI Alternatlvely, RL is

5-10 nenbered heteroaryl subé%%Tuted Wi th one or nore
substituents independently selected fromthe group

consi sting of nitro, brono, chloro, carboxy,

netmbmxgﬁbﬂﬂthbmﬁﬁkhQ%M@aﬁwethyIan1no hydr oxynet hyl ,
thyl, allyloxy, trifiuoronethylthio, hydroxy,

trlglﬁéi@thhykﬂannrphol|nyI and pyrrolidinyl.[0100]
Ir1§§ 5995}6 ME@' the present invention is
X nt it !

irected t 6% d of increasing insulin rel ease,
salm4 mmphmmhlmmtitﬁﬂeﬂ@agmdlfmk}ari ng to a subj ect a

npound_ of Formula | wherein i s optiopal
[01%&]pst i t esera@dh@ﬁwewamﬁéts&%ﬁwolast & un%lbst@mteé phenyl. In

al Kyther iR&ahces H&lgbﬁ% rlggh%é tsuec‘;ﬁg%rﬁl?én[%'b%, Fﬁéulgﬁtétuted with 1, 2,

substituted 5
enmbodd mupsvmtidspenddsﬂtlys sdlexted Iﬁroﬂuhiod gasp KRinsissingrof amino, hydroxy,

unsu ituted 5-10 ered hete ryI such as
i no‘B{JE}dhtl‘b%FP, gYARo, 81101 i@ y.l,)ﬁﬁ @rg/,lﬂg” kvl Rr-6 haloalkyl, Cs.s

5- IQcmRIBer ed, r&%l%ﬁfk%ﬁyll g)fdl&ﬂatt Wi hc éq%aHBhé'f@xroﬁlkenyl Cis

substituénts | ndependent Iy S ecte ron1t
corikaxi rigs- eofalkanyln@y, @draﬂéwthiml Cr.oalkylahaiey, €yam1kpxy(C1 -s)alkyl,
al keny

hal G oded: ¢ XosemBasulie e cPulsivang| | Cos. dydroxyatioxy,

cy %@{&C?E)@%lﬁ)ﬂmo C3 6 c Xﬁ(@ Qﬁll@ﬁ@(ﬁid&e nyl,  C&; 0 alkylcarbonylamino,
al koxy, C3-6 alk -6 alkyl thio, O -

aI l@arseailémyea@onmmm%l én«f}lk@ycaﬁ’)bayky‘barb@% 6(Ci-6)alkoxy(Cs.¢)alkoxy,
dpégl‘;ﬁ({g&?@alkgam(?n%?@éﬁﬁmﬁ(?gl kyloamGnhydr A %@Jﬁﬂqlammo?& g)alkoxy,

dl (@m ﬁ)oab{c)d}b@ﬂyﬂﬂyl)ﬁﬁnﬁ al byd(caarmoxaakiDamsd; 6 aminocarbonyl,

ar bonyl am nag -6 al koxycar bonyl , carbox (G

- 6) L@g‘wwéa@%ylm rQ»éy alisdsiony. - 4alakpmatamHond Yy allylsulfing,

wono%carb%§$gﬁég1;éﬁ?g%KyL?g%gg@ﬁzg%g%@%isg¢k9l)a%%ﬁg?nnomnnw’

amfomed mbiongthino, Crs carboxyalkoxy, Cos carboxyalkyl, and
carboxy(C.¢)alkylamino.

[0109] In still further instances, the aryl substituents are selected from a group
consisting of amino, hydroxy, nitro, halogen, cyano, thiol, C_¢ alkyl, C,.¢ alkenyl, C_
haloalkyl, C alkoxy, Cs¢ alkenyloxy, C;.calkylenedioxy, C;s alkoxy(Cj.¢)alkyl,
Ci.saminoalkyl, Cj¢aminoalkoxy, Cis hydroxyalkyl, Css hydroxyalkoxy,
mono(Cj4)alkylamino, di(Ci4)alkylamino, | C,.6 alkylcarbonylamino,
C,.¢ alkoxycarbonylamino, C,.¢ alkoxycarbonyl, carboxy, (Cjg)alkoxy(C,.¢)alkoxy,
Ca.6 carboxyalkoxy, and C,.¢ carboxyalkyl.

[0110] In another embodiment, the substituents on R! are independently selected from
the group consisting of nitro, bromo, chloro, carboxy, methoxycarbonyl, methoxy,
diethylamino, hydroxymethyl, methyl, allyloxy, trifluoromethylthio, hydroxy,
trifluoromethyl, morpholinyl, and pyrrolidinyl.



C2-6 al kynyl carbonyl, C -6 al kyl sul fonyl, C2-6
al kynyl sul fonyl, G -6 alkylsulfnyl, G -6
w@Pbdoglog1sh4 onam do, C6-10 aryl sul fonam do, Cl- 6PCT/US2008/001445
al kyl i m noam no, fornylimnoam no, C2-6 carboxyal koxy,
C2-6 carboxyal kyl, and carboxy(C -6)al kyl am no.
[0102] In still further insteces, the heteroaryl
substituents are selected froma group consisting of
am no, hydroxy, nitro, hal ogen, cyano, thiol, C -6
[01Hl]kyl , JB-dGsiathksabylass, Gie etk @dlelition is@irdstel ﬂs@xmethﬁa-dﬁ increasing
al ken Jox 6, al kyl enedi oxy -6 al koxy
)lﬁff YA 1€ ft"i‘?e esaéﬂﬂ?%q(wmm@l% 2 Pﬁ“ﬁﬁfﬁ’ﬂ%iﬂ’/ a %HbJ@t a compound of
hycpfo%ﬁpglk\y,hereﬁz 6 hydroxyal koxy, mono(Ci
-4)al kyl am no, di (G -4)al kyl am no, C2-6
al WI 1sapbma}llyanbstttuted:z 1) meibaned Aetrornyylani no,

gf%‘y(f( carboxy, (G -6)al koxy(C2-6)al koxy,
xy, and C2-6 carboxyal kyl. [0103] In

anq{ﬁgeg&r@opdl@ngndthe substituents on Rl are
|nde end% lI sel ected fromthe group consisting of

ni & @nddy dﬁgﬁthﬁtrhfbrmaN Naarbbxy, met hoxycar bonyl

[o11%t hoxy,di et hyl am.no, (et x| i<2h Y QW tituted 5-10
i fl uorlgn%ﬁeh (a4} 81 hy 5 ISBBF thyls
h0|md‘iﬁ1|>erecﬂﬁ€teﬂ)éﬁ‘ilo bidh ilsyindof}@ é%‘ﬂdyl rer[lﬁmﬁﬂ@Pd'A'[%?ﬁatlvely, R'isa
i

within this fourth subcl ass, S an unsubstituted

5- 10l Grenemehesesl heterrend rspbstityiedwisk ona sl rypre mb.sn@yntﬁ independently
V4 [yl q n .

SO TRA b SELIEREG B ARGk i, pten, v, i

S ulgtsialleytl o0, . a/\alkénﬂ,rez Hdlkyin eclséJlliIﬂbalkjd?(IE §cycloalkyl, Cy¢ cycloalkenyl
i ndependently selected fromthe group consisting of
amQ?é Wﬁ@h@tﬂpauﬁil’t rve Halckle F?roaglgeaw Gk Alkoxyy - 636 alkenyloxy,

al k kyn al yl
&% cycl@g(f "kyl heyyte @10§gl kexd‘ e aﬁéﬁé& HARYEY! + C1g aminoalky,
cy & ghetierabladxyy | C; mryﬁromyellkyh ngg d@ldk@{y;alkoxga -Bono(C,4)alkylamino,

a mﬁ@%}’&%ﬁlogenyl (?MX @fﬁrﬁgg l gqn}f&l;ql ° G- _@2 ¢ alkoxycarbonylamino,
amczcg'cah&sx carbdmyd, am noal KoxyarhGky,6 hydr oxyal Kl alkdyRC,.¢)alkoxy,

hydroxyal koxy, ‘nmono( G - 4)al kyl am no,
di (@mof§ ad)kicyamine(CoRlk®xa) ky | car bonyl ardif(d «)alRylémino(C,.)alkoxy,

al l@éé/ %\%&5 g%ﬁleia(%lgylg e 6 aI k ciarq)ﬂ%ial%yﬁgl{ﬁbq%gzcammocarbonyl,
2. §)alakexylcation$d, - 4,3l i@ﬂbﬂéﬁlﬂﬁ@p ,0)a8L9¥N1fonyl, C¢ alkylsulfinyl,
Ci.6 alkylsulfonamido, Cs-10 arylsulfonamido, Cis alkyliminoamino,
formyliminoamino, Crs carboxyalkoxy, Crse carboxyalkyl, and
carboxy(Cj.¢)alkylamino. In another embodiment, the substituents on R' are
* independently selected from the group consisting of nitro, bromo, chloro, carboxy,
methoxycarbonyl, methoxy, diethylamino, hydroxymethyl, methyl, allyloxy,
trifluoromethylthio, hydroxy, trifluoromethyl, morpholinyl, and pyrrolidinyl.

[0113] In this sixth subclass, R* and L? together form -N=N-aryl, wherein aryl is a
Cs.10 optionally substituted aryl group, such as phenyl or naphthyl. Suitable
substituents on the aryl group include, but are not limited to, nitro, bromo, chloro,
carboxy, methoxycarbonyl, methoxy, diethylamino, hydroxymethyl, methyl, allyloxy,
trifluoromethylthio, hydroxy, trifluoromethyl, morpholinyl, and pyrrolidinyl.



C2-10 nono(carboxyal kyl )am no, bis(C 2-i0
car boxyal kyl ) am no, am nocar bonyl, C2-6
wa@bdognyisear bonyl , Cl-6 al kyl sul fonyl, C2-6 PCT/US2008/001445
al kynyl sul fonyl, G -6 alkylsulfinyl, G -
al kyl sul f onam do, C6-10 aryl sul fonam do, Cl1-6
al kyl i m noam no, fornylim noaf§ ho, C2-6 carboxyal koxy,
C2-6 carboxyal kyl, and carboxy(C i.6)al kyl am no .
[0105] In still further instances, the heteroaryl
[0134]pst i t ubntas smeatlsehlnﬂassd ther qnmsantgimptimorisicﬁtdcta@ 6 a method of

am no, hydr ox nitro, ogen ana,. thi -6 :
al kgﬂcrea g61né ﬁg:flpaseosag{ ngtm ﬁéqnpn@mg q)< rm@sg% a subject a

al k@d}b{ﬁcﬁffm’of@%nﬁuﬁll“\yﬁ&&ﬁd' oxy, Cl-6 al koxy(C|
-6)alk [, G -6 amnoal kyl, C -6 am noal koxy, C -6

hy dRoxgl aptkgna,llycszlbglthgedrj})wanmlxqtgid meteofa€yl, such as pyridyl, quinolinyl,

benﬁf’%@%@}éﬁlg{fn Wgﬂﬁ?qu@%‘?oéﬁgi;ncg?boﬁil gm’ no,

C2- RalskprvaRIPaIbYtutddar 1, Sufch a8 pRéd¢P¥Nd faphthyl; and
e 82 6 égr box@gmxy gng Cr:gAp6 car boxyazlut(yl

| k
[Ol%)g?n%ola amebsrat. enbodi ment, the substituents on_ R4
[Ol??]e I ndeﬂ)e%?g%tght\fl ﬁlﬁjc a(l:StSeg}é - rgge)?eﬁth?%v%htgiy ég? fc’elrcilseldl Pog a method of

nitro

met meredsingi @by adteare, sﬁl)ddﬁl@ﬁlbﬂeéd'iﬂénmﬁ@tcbﬁﬂactmg administering to a
al lyl oxy, trifluoronethylthio, hydroxy,
truWhlﬁ%e@mpwwdofrﬁs’rrmﬁaIwWemand pyrrol i di nyI [0107]

hi g ﬁé(fg b%'l%séxemio@x%dﬁ{e?e? zf}& ReAt ggdl&ﬁkg A dl ' Iﬁ]c?azkenyl 3-10

to a i ncreasing | nsu
membamedi e,ychgle@mlhylsBem mgerhloered sybloReteroalkeappanddCof alkyl, each of
rmula | whereinRl is optionally substituted C6-10
Whl&?ﬁ optepally sybsgifuted;_ 6 al kyl; R3 is Hor G -6 alkyl;

andg’ %H%oﬁlkﬁnﬁj@/m%ﬁh&mﬁﬁﬁd C3-10 cycl oal kyl .

[0108] I’'n one nthis fifth subclass,
R1 LSisuabserttser is atladepbenyining hla,tmeferahhﬁﬂﬁﬁaceﬂ)ontahd/or heteroatoms

bR e Meghigh 25 3 orenyloroup. s
sel REEY ahd QM tbH@h G OHIP tIEOOTbST hidth HrmPaighfup YK Fom Ce.1o aryl,

5-10 membered heteroaryl, Cs, o cycloalkyl, Cs.jocycloalkenyl, 3-10 membered

cycloheteroalkyl, 3-10 membered cycloheteroalkenyl, each of which is optionally substituted.

[0116] In a further subclass, the invention is directed to a method of increasing insulin
release, said method comprising administering to a subject a compound of Formula I
wherein R! is heteroaryl; R?is H; R*is heteroaryl, L' is absent; and L? is N=N.

[0117] In an additional subclass, the invention is directed to a method of increasing
insulin release wherein said method comprises administering to a subject a compound
of Formula I wherein R' is an optionally substituted nitrogen-containing heteroaryl
group; and R? is an optionally substituted phenyl.

[0118] . In a further subclass, the invention is directed to a method of increasing insulin
release said method comprising administering to a subject a compound of Formula I
wherein R! is a bicycloalkyl; R? is H; R? is H; R* is aryl or heteroaryl, L'is absent;
and L? is absent.

[0119] In a further subclass, the invention is directed to a method of increasing insulin

release, said method comprising administering to a subject a compound of Formula I



nitro, hal ogen, cyano, thiol, -6 alkyl, C2-6
al kenyl, C2-6 al kynyl, C -6 hal oal kyl, C3-6
weyoBogisky | , C3-6 cycl oal kenyl, C3-6 cycl ohet ePCHIUE2008/001445
C3-6 cycl oheteroal kenyl, Ci -6 al koxy, C3-6 al kenyl oxy,
C -6 alkylthio, Cl-6 alkylenedloxy, C -6 al koxy(G -
6)al kyl , Ci -6 aminoal kyl, C -&7am noal koxy, Cl-6
hydr oxyal kyl , C2-6 hydroxyalkoxy, nono( Ci
-4)a|ky|an1no C2-6 alkylcarbonylan1no C2-6
aI kwhy&tmm lfRﬂnlyI aplh, )7, is@; B> db kxRt & hohyk hetbadidiyb;yL is an optionally
Ikoxy C 2-6)al kox mono( G, -4)al kyl am ng(
@9&1 imk@ %n@}%p&étﬁfa GRS € beteg alogasipnd ézlq gpsent.
o(car I
[01?2]: boxya%él allﬁrﬁx rs%l?é%érgn 00}118 ?:Ifll;\‘%%g(r)ll)%/ d cﬁr(%fteél to a method of increasing insulin
al kyaiydseaaaﬁxbn‘gethod@onﬁamiﬂgydchmhfsmnmg to QZSuBJect a compound of Formula I

g: t hél sul 10ny %&enp,g lgyl Sﬁjfﬁﬁ#&ﬁ]‘ % IScpryg or heteroaryl; L' is an

al kaﬁéHaﬂ?%ﬁbﬁﬂuteﬁ @rlﬁﬁlélaﬂ SInPRARL DY cag'gorﬁopﬂét%)@(&hg%ﬁ L2 is absent.
C2- 6 car boxyal kyl carboxy(C i-6)al kyl am no.

[0128h09] | Mn stfmntherfsulbctlase; the mtsxteam@ss dltehwdeto ylmethod of increasing insulin

S ubs%éésgent(gw{ho Isct%lpﬁ)%tsﬁ% %gxgﬁls?eg@gﬁ 68 gtcl n%gund of Formula I
al kyherefRRE 183@5‘{%.‘111{; siBstifutERh9RIRAL H; @3 15 I—Ii|li<‘Q?a(}zSpt15ﬂ°a‘ll§ substituted

al kenyl oxy, G -6 al kyl enedi oxy, O - 6 al k
- 6) anykgr opt@naéyanbsﬁl@aquwerO@rﬂBLam (@éi)k@ )cancBL is absent.

[Ollizfr IO)Iglaa ¥ Ifurth%% %hys %@egp S is d‘%ﬁ%g(tjo a method of increasing insulin

m no,

al kydiese, M[d/hﬂfhoﬂ&on@rsﬁl addﬁamtbaihgaaml saBjedPa c6pbund of Formula I
alkoxycarbqnyl car boxy - 6) alko§¥ (C 2- %%@Ikox
C2- BhEmih Syl %B@Falbéﬁﬂb utsd aupPhdxl R kA H (110t 1Ry is optionally

anog |.7en et Rl are
|ndéggﬁdgnt sel %cteé?$$6£1E%eﬂg§5%§£g0n3|stlng of
[0128} r 0, bloadhrthér smbolass; ahd mejhodn@ﬁ the xmaemtlbn I’mepnses administering a

gF |t g‘?‘ﬁﬁ‘g}m%t &I ﬁ%lflf}}a}mb l‘ﬁﬁig rﬁqg ?{IBXIy optlonaHy substituted with one or
tri floHOCQ IRl L' 105 RERL [ier oﬁﬂSJna‘?lX/r duBbiidieay la &q{mﬂ]a optionally
“d ed

In a sixth subclass, the present Invention 1§ direct
to substtutestphsiyl gronpzsich gs sutstituted with ens er meai d;-.aretkbod

[Olggfpr S| ﬂgaﬁgﬁg nrI SUbE ra!ssn e mealosdu bIJ %(e:tln\?aen ion c%umq)%sesf administering a

compound of Formula I wherein R' is optionally substituted carbazolyl; L' is a Cy¢
linker containing one sulfur atom and further optionally substituted; and R* is an
optionally substituted phenyl group, such as substituted with one or more C.¢ alkoxy.
[0125] Examples of suitable compounds for use in the method of the present
invention include:
methyl 4-((E)-((2)-1-(2-(benzo[d]thiazol-2-yl)hydrazono)-2-methyl-
propyl)diazenyl)benzoate;
(£)-2-(4-bromo-2-((2-(quinolin-8-yl)hydrazono)methyl)phenoxy)-acetic acid;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(naphthalene-1-yl)-acetohydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-2-phenylcyclopropane-carbohydrazide;
(E)-3-cyclohexenyl-4-hydroxy-N'-(4-methoxybenzylidene)-butanehydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-4-hydroxyhexanehydrazide;
2-((2)-2-(phenyl((£)-phenyldiazenyl)methylene)hydrazinyl)benzoic acid;



Rl is optionally substituted 5-10 nmenbered heteroaryl;

R2is Hor Cl1-6 alkyl; R3is Hor Cl-6 alkyl; and R4
w@anwsh27svpget her form-N=N-aryl. [0112] | n onePCT/US2008/001445

enmbodi ment within this sixth subclass, RL is an

unsubstituted 5-10 nenbered heteroaryl, such as

i ndolyl, pyridyl, or quinolimd- Alternatively, RL is

a 5-10 nenbered heteroaryl substituted with one or

nore substituents independently selected fromthe

gr olf)-'adsi-ditiatgpxgbemaylidene)2y(hi-oiyloxjakétohydiaziagen,
al kenyl , CZ6aIan

cya@g H\AI'Q hvpxy)c%-l@tWB%ypgpne)@g bx@m g@;y{k@p@racetohydramde
C3- "

ol 1y B IE criHiEy GUS TORERRRE KRy driBe

aI kD -dnkdtitongthyls2- (6‘3)32-I(Z})(ﬂ/—(nﬁ?rophel))d)ﬂyjdkazoﬁd.}&hyhdene)1nd011ne;

R T et e T %é’f’ .

-4) b éﬁe@ﬁﬁbﬁ dr&Adé al kyl car bonyl am no -
I‘?:'(am no, C2-6 al koxycarbonyl, carboxy, (G

alkox car bon
- 6)(éfl&@ﬂwrme&yah@mnybwbéﬁhydm)zamwﬂmyanidx{;C

oA O MBS TR
am mﬁylpﬁqpyjen-zcgq-)@e@hﬂﬁy&yl car bonyl G-6
alk | sul f -6 al kynyl sul fo , Cl-6

é’rcﬂzf utytif%mdpk%yémqﬂ@ﬂmn)%ﬁoira@aylll@nzoic acid;

for@ (BRI pichy iy ALK AARER Beine,
c ar(mxw{ llﬂtbyrralnﬁ-yt)ﬁfeﬁgXM{e@ncyﬁb@ kyhaffdecane BLcaabsyaedzide;

di_ nment , ubstituents on are i ndependently

sel @tle@ (14r(SFﬁYl(ﬁélyéffﬁiysﬂ)d/@ﬁ@ﬂwph@whw#ﬁm@) ngplthalen-2-(1H)-one;
hl

gi e (am%%gﬂ roxyrre%{ﬁg{h%ﬁéjtlﬂn{l?%}g? %?(tyl/l,yl'

trilfyldmmnnhtdulyyl)ﬁmmenehymdmdy, trifluor gmst hyl , hm)f

hol i oyl d I I 113] . In this sixt
Oﬂ:@?’é@@ ‘P&ﬁn Ir’lgeélly %gfé?}ﬂé’[r(gf%?r]ﬁho ot aryl, wherein

ar yi-nitbénAhidbi)dRARlAde; substituted aryl group,

such as phényl or naphthyl. Suitable

(2)-3-(2-nitro-5-(pyrrolidin-1-yl)phenyl)hydrazono)quinuclidine;
(E)-2-((2-(1H- benzo[d]lmldazol 2-yDhydrazono)methyl)-5-(diethylamino)phenol;
and physiologically acceptable salts thereof.

[0126] Additional suitable compounds include
3-carbazol-9-ylpropionic acid (3,4-dimethoxybenzylidene)hydrazide;
(4,8-dimethylquinolin-2-ylsulfanyl)acetic acid (3,4-
dimethoxybenzylidene)hydrazide;
and physiologically acceptable salts thereof.

[0127] The methods of the present invention also include the use of a physiologically
acceptable salt of a compound according to Formula I. The term physiologically
acceptable salt refers to an acid- and/or base-addition salt of a compound according to
Formula I.  Acid-addition salts can be formed by adding an appropriate acid to the
compound according to Formula I. Base-addition salts can be formed by adding an
appropriate base to the compound according to Formula I. Said acid or base does not

substantially degrade, decompose, or destroy said compound according to Formula 1.



substituents on the aryl group include, but are not
limted to, nitro, brono, chloro, carboxy,

woregoRoxxear bonyl , net hoxy, diethyl am no, hydr ORGIESIVY$/001445
nmet hyl, allyloxy, trifluoronethylthio, hydroxy,
trifluoronmethyl, norpholinyl, and pyrrolidinyl.[0114]
In a seventh subclass, the przsent invention is
directed to a nethod of increasing insulin rel ease,
said method conprising adm nistering to a subject a
conBRAfle®f of OfuidbR  IphkiBIoRida1IR1 abSep@ibld Ok ! Yncl
substituted 5-10 nenég?gdo%etegéa P such as py?Fa;Pdehbnde
qui hxﬂrpbrpmldwﬁzt@teh ifleer@FGy imalgpdey 4 a@%@@ﬂ;ﬁmfan@e salts.  Other suitable
i nd l. hst.itut such
e SR o 8 AR AR, 3Bk A racthis s

[01R8]L15] In &N aRoot mesumdrm thte thy PecRBht ifeatbh 0B édhsidered to
directed to a nethod of |ncrea5|n%_|nsul|n rel ease,
sai SNRBPRE theo sy PE istrgecdsomaae a5 nyelh dsi qnt@@brsowr&,oea, mixtures of

3Ub+rﬁﬁ& Iilgfgpg n‘g/glrlg% E vgﬂrﬁlgg Fh?n%%ge%lgmﬁjdl s‘?er%n?’lrg which arise as a

C3 ddhsequeh@ﬁbf(an;dturaBasyﬁmmmbﬂf @dbcoqdcédm&ﬁmd@ af kel present series. It
0 ered cycl ohet eroal kenyl, and Cl-6 al kyl, each
\ﬁﬁne ﬂg.@dsrﬁ{qos.r%frtﬁbe BRGNP Flign CRepiaasses tog ugs of tautomers of a

aIk ( I r _
&’dmlgécfr?ﬁlgﬁ?ﬂao?%ﬁa%i 1@11%019%1? %féé bwvaegl-léndiﬁ%ﬁbtﬁ@ q&oarrlﬁ inki8de keto-enol

and%okmhmseroatons and mhlch IS optlonally

bstitu R3, , R4 oget her 'th ..car.bon
[Olgéjlom f orfjn él@‘? &ﬁ?ff%ts?@@@b 5‘2’1 E‘B‘?SI ‘0&4 pia hl?mig‘de Both the £ and Z
MenRemned, REyayaR dtios, GO nGaabaR) KXk is k\ﬁodvﬁ) in the art, the hydrazone
cycloalkenyl 3-10 nember ed cycl ohet eroal kyl, 3-10
e ripered celydls@heru@r betiveemythe feaod Hfismwhérshas shown in the following
opt&ﬁn%]é_ substituted. [0116] In a further subcl ass,
theinvention is directed to a nethod of increasing
insulin release, said nethod conprising admgsnistering
to a subject a onﬁéund of Formula | mher &g\Rl is
het er oaryl ; R4 is hatereatryl; @psg
T 1 (2higsan addi ti onal s ybcl a the

and L2 is g
i nvention |s dlrected to a nmethod of |ﬁzfea§|ng
R1
[0130] While the specific compounds listed above may indicate a particular

stereochemistry of the hydrazone moiety, i.e., £ or Z, the present invention explicitly
includes both isomers.

[0131] The compounds of Formula I may also be solvated, including hydrated.
Hydr'ation may occur during manufacturing of the compounds or compositions
comprising the compounds, or the hydration may occur over time due to the
hygroscopic nature of the compounds.

[0132] Certain compounds within the scope of Formula I may be derivatives referred
to as "prodrugs." The expression "prodrug" denotes a derivative of a known direct
acting agent, wherein the derivative has therapeutic value that may be similar to,
greater than, or less than that of the agent. Generally, the prodrug is transformed into
the active agent by an enzymatic or chemical process when delivered to the subject,

cell, or test media. In certain instances, prodrugs are derivatives of the compounds of



insulin release wherein said nethod conprises

adm nistering to a subject a conpound of Fornula I
wob@Be9130R1L is an optionally substituted PCT/US2008/001445

nitrogen-containing heteroaryl group; and R2 is an

optionally substituted phenyl. [0118] In a further

subcl ass, the invention is di3f%ected to a nethod of

increasing insulin release said nmethod conpri sing

adm nistering to a subject a conpound of Formula I

wheleinteftion Whithiiady eletlokiydily ¢feaviabletirolt dnsl dcomé blySolvolysis or

aryl or het_eroar%l; L1 is absent; and L2 is absent. )

‘[ ornder Hhysiojqgiediecordiiensasthe comppwdsniof ofhg sinvention which are
dir . [ ' i Li I :
seiP e by EVE T Shol P6Y BARTE 57 SelulEs 88 R Bppounds of wis
cornpautidn afe dftennackiae iniies,coun nBlini1dtrarGther Hﬁi\izﬁivb‘nl‘ ?Rﬁe compounds
is H R4 is aryl or heteroaryl; L1 is an_aptionally ]
supéthis fvention T\(fi‘i?kaéPV’ébH% Bath ?{frﬁgr aridjandpqid dersyatiystfimes, but the acid
at Qg ' Obg 0 ity il o'?tg}gaq :
thglg‘iﬁ‘rﬁgﬁgflo{gﬁ dlfg%n I rect evdan-l ?dg% ahﬂéélﬁ%gt%f Flﬁe{:? e |frl1)g§t§' or delayed
i ngelkase in ¢hemsmmalmndrgatiso ¢seepBpndgaird g a dvesignsdfdtrotgugs, pp. 7-9,

, oin Rl
E;gﬁggﬁ? e(\:f{er,a@%ggeggqﬁ q%z)-r Eﬁ'{:ﬁyu[ﬁg iIIF(‘%I\.lIA}re %ﬂ?cll giarivativses well known to
hetelcabidrs ok dnd &t BAcIPR, ifﬁﬂ“@la&ﬁblé Wt ﬁﬂgfr)]%gcﬂ gy:rgﬁlﬁ%h of the parent

containing 2-4 carbon or hetero atons, : _
abgeidt withoa zujtabla alcdhalt hermiddsc preparedt e reavtiont ofothe parent acid

directed 1o.a nmethod of.increasing insulin rel ease o
sai"d"ReLH o&"@oﬂ’p RN gggﬂﬂf yﬁ?lg F%tﬁg iy a‘iogllaélcseifg‘ﬁr% glerﬂéed from acidic
C O RIS Pefdent @nTHE ompwhielsedfMhiRlintdntidRtar® pAlférYed prodrugs. In some
substituted aryl; RRis H R3is H R4 is optionally
sulsatep:t g desirablle & pepareodentily estahtpet produigh sueh @ar(geyloxy) alkyl
L1 .S .- - 6- X i s absent. [0122] hi a
fur‘e%t rgrogg%%q&gggr?g&éoﬁyﬁ%ﬁem%tgﬁs‘i s directed to a

[0133pt hod GWhémaiyeasiablp dcastsImhdte tRire@ReimS & ghy'®ink@@ent or in Formula
conpri sjng adm nistering to a subject a conpound. of
Folniif definifjor e gagh ofaungpes sniidependgnts of dtgtdedinition at every other
naght e ' : | : i L :
cups g e SthplFle b gf el of substituents andior
absaemdableq 44¢ pimiksible dnly iflsech sarblsihatiens rédvdt inBtdbddca@hpounds.
the invention ¢ rj ses m ni steri a conmpound of

[013'4_151r mul aqﬂem earq R13Si @eé} SPWB} ﬁ))ﬁ}}ﬁe,lp %rpzﬁ Qﬁ{%‘p. z}nother group, refers to
SuBsihi sirat B 2l biareR& El{aixgp.id?ca%létﬁuf&kw carbdns, %n_ﬁsscth'edbhain length
linker optionally substituted; and R2 is an optionally

is limited thereto, such as methyl, ethyl, propyl, isopropyl, butyl, 1-methylpropyl, 2-

methylpropyl, pentyl, 1-methylbutyl, isobutyl, pentyl, t-amyl (CH3CH,(CH3),C-),
hexyl, isohexyl, heptyl, octyl, or decyl.

[0135] The term "alkenyl," as used herein by itself or as part of another group, refers
to a straight or branched chain radical of 2-10 carbon atoms, unless the chain length is
limited thereto, including, but not limited to, ethenyl, 1-propenyl, 2-propenyl,
2-methyl-l-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, pentenyl, 1-hexenyl, and
2-hexenyl.

[0136] The term "alkynyl," as used herein by itself or as part of another group, refers
to a straight or branched chain radical of 2-10 carbon atoms, unless the chain length is
limited thereto, wherein there is at least one triple bond between two of the carbon

atoms in the chain, including, but not limited to, ethynyl, 1-propynyl, 2-propynyl,



substituted phenyl group, such as substituted with one
or nore Cl-6 al koxy. [0124] hi a further subclass, the
woreiokoo7sed t he i nvention conprises adm ni st er i POI/ES2008/001445
conpound of Forrmula | wherein Rl is optionally
substituted carbazolyl; L1 is a Cl1-6 |inker containing
one sul fur atom and further 'o?plﬁ onal |l y substituted,
and R2 is an optionally substituted phenyl group, such
as substituted with one or nore Cl-6 al koxy. [0125]
Exalrphyayh2-butiii @b [l enethpipdbotysyt, dr-metsy]-3rbutirey] n2iniedhlyl-3-pentynyl,
of the plr esent invention include: nethyl 4-(( :
) (Reoyndh el bty - |
[Olgi]gh' az 'i%ét)ﬂxc)eg%gfe??%@e'tgé&'@&mfﬂ(eﬁ}qw|alkynyl moiety as a substituent

I'azenyl ) benzoat e;
) - 2gr0dp,the musafurted linkagenis Iprefei@blyl dt daecthoattached toyd hitdogen, oxygen
no&x)- etic acid;
(E)-ﬁuﬁ%EFWyﬁYnethoxybenzylidene)-z-(naphthalene-
[013g)y!) - aCehO ¥R @&k RRIkyl," Jas used herein by itself or as part of another group,
'-(3,4-d|nethoxybenzyl|dene)-2-phenyrcyclo ropane-carb
ohyr@fqg iteleycloalkyl groups containing 3 to 14, preferably 3 to 10, carbon atoms.

- 3¢ |.oh | -4- hyd -N - (4-net b I, d - b
?Jt %%? ggz?).(ng@?és (are ¥y<‘[181))(1)6py|\{, gyclgﬁutﬁ?xé/yc‘fgpze}/l{};l, enaer}d cyclohexyl.

: 21_ LCyéc(l%EH% ldiélm(?ha&a@élb?j(i@ﬂédﬂl@ﬂ?)}oﬁcmﬁﬁmﬂybﬁd@ﬂ%){ﬁi’d@é& cycloalkyl
e, 2- - 2- (pheny
) - p#teHRA- di azenyl ) net hyl ene) hydr azi nyl ) benzoi ¢ aci d; (

101391 5, T B RERE P 51550 P Py 55 P e it emgther srowp,
| derefers Yo Nycloalkenyl groups containing 3 to 10, carbon atoms and 1 to 3 carbon-
"-(4-(allyl oxy)-3-nethoxybenzyl i denge) - 2- ( 3- br onbbenz
t hl(@)r‘tgcgb é%é}h&%?bﬁliqlsde; T}gpi%gl exg/mples in%:lude(cyclopropenyl, %yclobutenyl,

'o: g@g;@gffﬁg?&’ L PaBRA h e BEI P& yPl thd Ly Pl RERIRES1. / CSRIBIKkenyl also
( 2) intludeSbitydloakéngl, DlydyEloalkengl, fdd oihtr brdedydyylogbeaglogroups.
_et hylj dene).i ndal i ne:. (J5)- N o
101988 % i The G S heseR Y b RRalgpesiein b el pert of another
Opr?Bﬁ‘ﬂ%%Pﬂhé’ ?{]@?ilﬁeing 3 to 14 ring atoms containing carbon atoms and 1, 2,

(4-Ttrifluoromethylthio)phenyl)carbonohydrazonoyl di cya
ni da;or M.cp((ygyn,gﬁt(((@)l, or qulfur heteroatoms. Typical examples include, but are not

’:I__S'lgrhggé lrt]%lr%—ge:tro géﬁf{%lgril rii g-'éc %%&%gpgl)n%%{%; ‘ gé%l%izrﬁfl,o)o‘gs_oxazolidinyl,
;12 :.l%-_)'/dozhihiﬂ‘liidﬂ@@ 1 3;4:bxamelibin-BRE) b diRgdrothiddd2E, 04 G-isoxazolin-3-yl,
?-43bH@ﬁBEh%yl-2-bﬁeﬁ9¥%&éﬂ$zonp)ﬂﬂﬁﬁ?ﬂﬁ@ﬁridiné%wvzbwhopwaHYL
3 '> %-(ltjéeﬂz:aa%&eﬂ-’og &réé?% L@‘ﬁl@ﬂ&)ﬁ’g s}ntl&dzgi’f&h% 3pir§20iidf'nyl, tetrahydrofuranyl,
tetrahydropyranyl, piperidyl, piperazinyl, quinuclidinyl, and morpholinyl.
[0141] The term "cycloheteroalkenyl," as used by itself or as part of another group,
refers to a group containing 3 to 14 ring atoms containing carbon atoms and 1, 2, 3, or
4 oxygen, nitrogen, or sulfur atoms and 1, 2, or 3 double bonds. Typical examples
include preferably the cycloheteroalkyl groups recited above, specifically
pyrrolidinyl, imidazolidinyl, pirazolidinyl, tetrahydrofuranyl, tetrahydropyranyl,
piperidyl, piperazinyl, quinuclidinyl, and morpholinyl, and modified so as to contain 1
or 2 double bonds.
[0142] The term "alkylene," as used herein by itself or as a part of another group,

refers to a diradical of an unbranched saturated hydrocarbon chain, having, unless



(2)-1-(2-(4-(ethyl (2-hydroxyet hyl )am no) phenyl ) hydrazo
no) - napht hal en-2-( | )-one; (
WO 2008097304 5- chl oro- 3- (tri fl uoromet hyl ) pyri di ni PQF/YEI002001445
2- met hyl hydrazono) net hyl)benzene- 1,3-diol; (
)-2-(3, 4-di net hyl phenyl am no) - N (4-nof holi no-
3-nitrobenzy|idene)acetohydré@kde;
(2)-3-(2-nitro-5-(pyrrolidin-
1-yl) phenyl ) hydrazono) qui nuclidine; ( )-2-((2-(l
- benk@aivist] indicaied ofred- lyto) Iy clirbao ahixe preférhbh-1 €8 €0 bytbatinatoms and
i no) phenol ; .and physi gl ogi cal |l y acceptabl e salts
t hehegfereferbin)! gedéictam%aqlw%i *hm 8B dpsEemalfipd by geups such as

3 Gyl D oRiani £ acidh j ]
(3?‘%@%@% E%;(Hyzog nézﬂ%ll&géeﬁ ﬁ%ﬁi P(rjpé)’ylene (-CH,CH,CH,-), butylene, and
(4,tBe tkeret hyl qui nol i n-2-yl sul fanyl )acetic acid (3, 4-

j.met hoxybenzyl i dene) hydrazi de; an hysi ol ogi cal |

l"l‘giécept ablhs tglaivl_t @1%?‘%5%%? as lrssg%ﬂemr 2T REBeT 6 agqfier roup, refers

Pr 68 e idiladNandroth dhB@AnkRg Llﬁl?athfh{?ed*‘%?dﬂical%og chain, having, unless

physiol ogically acceptable salt of a Conpoun
accthaivisg indicEdndiom B to Ithearben ratqrhs; sirefevalily dl toy 10 carbon atoms,

t abl I fers to an agid-. and/or
o 5ot ariereBly Laf § Con stosin a0 dekoRar iiory! e pEsfSiEby fom 1 t0
I 5ité€ bl vagtliuhbAfiratigh t THed erieis§ erpafioy b@d%'bﬁ'ﬂ;s @ith as ethenylene
appropriate acid to the conmpound according to Fornula

| .(-BdseHakarapeprlesa(-C8LEETEE-, fCHREH (Be- h @il ity Lise.

: , . i |
0P B SRS RS, SOTREAO 6 4 0 g o,

deao npdissdicadrof0as tuiikinchet duganqatdd chydesoarkbnniavi®e, unless otherwise
Formula | . Exanpl es of suitable physiologically
acdePieaipt-e fiem s tq 1| carbonyaipme nprskarady hytar bHrasrhame atoms, more

te, ' :
2;%%&3%2?%%%&%?&%% ea:nd%@inl%uag leR0 Y aRY %%fg%g@sfra% 1 to 6 sites

sultable sdlts Inc e sodiun p A
cardianetlykene gripld bombtunanturetionaEkampled 1iddd dlkisylahes groups such as
to be understood that the gresent invention is

corfénaieag (T%E%Wﬁﬁ)aééﬁéle?% C@%ecff?')s‘%@rtb% likener s as
01291 2 GRS R, 3 B IR o o
whicdanarailgdergs as defined above, wherein 1 to 5 of the carbon atoms indicated is
replaced by a heteroatom chosen from N, O, or S (e.g., amino, oxy, thio,
aminomethylene (-NHCH,-), oxymethylene (-OCH,-), etc.). Examples include
alkyleneoxy, alkyleneamino, and alkylenethio. Preferably, the oxygen, nitrogen, and
sulfur atoms contained therein do not form bonds with other heteroatoms. Suitable
groups include ethyleneoxy, propyleneoxy, butyleneoxy, pentyleneoxy, heptyleneoxy,
ethyleneamino, propyleneamino, butyleneamino, pentyleneamino, hexyleneamino,
heptyleneamino, and octyleneamino. Further examples include -CH,CH,-S-CH,CH,-
and -CH,-S-CH,CH,;-NH-CH,-. In one embodiment of heteroalkylene groups,
heteroatoms can also occupy either but not both of the chain termini.
[0146] The term "heteroalkenylene," as used herein by itself or part of another group,
means alkenylene, as defined above, wherein 1 to 5 of the carbon atoms indicated is

replaced by a heteroatom chosen from N, O, or S. Examples include alkenyleneoxy,

alkenyleneamino, and alkenylenethio. Preferably, the oxygen, nitrogen, and sulfur



consequence of structural asymmetry in sel ected
conpounds of the present series. It is further
wap@enstsend t hat the present invention enconpaBCEES100&001445
use of tautonmers of a conpound of Formula |
Tautonmers are well-known in the art and include
ket o-enol tautomers. [0129] 4133is al so understood that
t he conpounds of Forrmula | include both the E and Z
isomers, in varying ratios, of the hydrazone. As is
knoatoms Rohtamedrthereinhdo hytdfor oadswiitt othedlietérdaidRisl ZSuitable groups
between the E and Z i sonmers, as shown in the foll ow ng
scH@ﬁlﬁfiF c: eflxml@pewn e PEOPSIKISBRGD) ¢ bBIYSBIGARRIN | s Pafenyleneoxy,

gi’azﬂﬁxnéo‘i | cat Sm@neﬁ@ﬁéghﬁfﬂé ar ﬁ{{@ﬁ féﬁg%ﬁ{ ry of,t ﬁgleneammo

one no ese ’Avent
ex manmntyleyleamniou des memylexmanﬁma In[ Gﬂe%hlbwﬁnem l'qthhmd.%)alkenylene
of Formula | na al so pe sol vat ed, |nclud|n hydr at e

Hy Ba¥R% ﬁleﬁeag;ate UFANG AP rRECHRY: FIERER At Pt po Mgt the chain termini
COMRENNLSalRY, itf MRS drh OEMERATH e l%tﬁ'gzéﬁ)?led&ﬁ%%? YRS paf?Tof the vinyl

the hydrati’on may occur over time
hydramdcopi ¢ nature of the conpounds. [0132] Certain

th e of For b
015 P ot Db ter heletfRGREgne, o G abiein e Yl cncasi gt of amother

" pradap! gme%”@l\lxﬁﬁyl@n@%s‘ A ried Cabdfe AWHBR 10{d 8C4f the carbon atoms
actln gent erein the derivative has therapeutic

val luélctﬂﬁ tis rfalyla@ﬁéi by réi heferopiom gh@@neﬁromhﬁno o $.eBgamples include

h Ce h d
tr sl n o BRER R afc By eSRenzy hikifrdbly, the oxygen

Cchetiir6gdn, parak esfuhaomeetdntgned theretelos ul efdrm ®hlls with other
or test nedia. In certain instances, prodrugs are

derhelatpatoms. ofintons emhpdinras off heterorlkyamiene rerampss theteroatoms can
havo%c?@; Ql*t)l&!r' BlﬂlA b% 1ﬁ%‘f%ﬁ% Ehadh @ d‘q?&) B5R QP(e heteroatom does
S con he

sol vol'ysi's of priysi ol ogl ca i'ons
Cc oo tisrtspart oftlhevmwenﬁal on whi ch are phar maceuti cal |y
tive in vivo. For exanple, ester derivatives

(0148 oun dEieotermi hFxclpallidgns. oAs wied @r%ﬂ?yaaself@é a ﬁavlaiénother group,
butrefed td B n\’)htaﬁ&natg BfLyciie rdl\}’a@édt:{'ﬁﬁg t;otﬁeraﬁﬁgpﬁé\ggg rgla)m 3 to 15

~of this invention have "activity therr

acicdrivhar dtemas,i prefefablns to hltcatbos atwnsl Examples of "cycloalkylene" as used
herein include, but are not limited to, cyclopropyl-1,1-diyl, cyclopropyl-1,2-diyl,
cyclobutyl-1,2-diyl, cyclopentyl-1,3-diyl, cyclohexyl-1,4-diyl, and the like. Further
examples include divalent groups which also contain an alkylene group such as
methylenecyclopropylene  (i.e., -CH;-cyclopropylene-),  ethylenecyclopropylene
(i.e., -CH,CH,-cyclopropylene-), and methylenecyclohexylene

(i.e., -CH,-cyclohexylene-).
[0149] The term "cycloalkenylene," as used herein by itself or as part of another
group, refers to a substituted alicyclic divalent hydrocarbon radical having from 3 to
15 carbon atoms, preferably 3 to 10, and at least one carbon-carbon double bond.
Examples of "cycloalkenylene" as used herein include, but are not limited to,
4,5-cyclopentene-1,3-diyl, 3,4-cyclohexene-1,1-diyl, and the like. Cycloalkenylene
additionally refers to a divalent hydrocarbon radical as defined for cycloalkylene and

having at least one single bond replaced with a double bond. The double bond may



derivative formoften offers advantages of solubility,
tissue conpatibility, or delayed release in the
woresesmdisen or gani sm (see, Bundgard, H., Desi gnp@f/US2008/001445

Prodrugs, pp. 7-9, 21-24, Elsevier, Amsterdam 1985).
Prodrugs include acid derivatives wel | known to
practitioners of the art, sud$-as, for exanple, esters
prepared by reaction of t he parent acid with a

sui tabl e al cohol, or am des prepared by reaction of

t hehepRhRIMedaiaithe ﬁﬁgﬁ@amdrevmltbrﬂan@m Rhen PobRbR, the double bond may
aI | phatl c or aromatic esters derived fromacidic

dgpacabeshere At aoyelie mertmrqféhm%clqﬁkqnﬁylgnﬁ M9ty on are
[01 ﬁ{]ef err el§1 t{)ﬁgr"ggcflglpét?r%%leﬁgs %8 ’us&l h r% §}$ Etgép £ a§ ?art of another

prepare ype-“prodrugs suc
al kiyburg sesrs t@ra é)(oaddneywmeaghmpyés) cbesyl)lbé&yibomt\elmem 1 to 5 of the
[0133] When any variable occurs nore than one tine
anyagssttomgdndicaied isreplyeed by 2 hetqrpaforeshosen figm Bin O, 0r S. In one

ea lﬁ)‘aﬁﬂéﬂte ﬁféeoﬁ)%gh n&%g&ﬁeﬁ&i Qlfl%lg ; \;ﬁ\}lﬁi@t:bﬁéﬁl'e@ Qhﬁtﬂn do not form

every ot occur nce ess ot se | ndil cat
Al sonds orithi dildriheresoaibms uBaitatile exdsplanthcbrdevhe daidiesls of piperidine,

are erm ssible o i f_ such nbi natj ons res in
eéa%ﬁpdaméoﬂr%m PiERlGRR - a0l --suggﬁasgéamples include

Perlﬁétﬂﬁlgb{eﬂlﬁé‘ﬁi}fl Qth 3@\§1eﬁﬁi'ehd9f %Q{)Ji@fep%ﬂiiﬁlylr eeftl?}rl&leplperazmyl

o both strai ght’ and branched chain radical s “of up
10 andmh}denmd)mhslmyie chain length is linmted

[01%1{]? ;let O:I_T}}fﬁ3 h agf%: (g}}e}/er%alﬁﬁ@%fm'p F;lg %Fd hlr?z%g;l?};) ¥ self or as part of
1 'Tﬁbfh\& %%gﬁ' refér§ Qbhlﬁydloalﬁ@ﬁ’léﬂe, %rbu;ﬁiﬁ/dlescrlbed above, wherein 1 to 5 of

, 1 sohexy heptyl, octyl, or
dedkxq: ca onasqmsrméhct s TaplReqsy by 2 I@?rw@m theset fropyN, O, or S. In

Is: fogef rancef'l g%y%h altn:11]t%rgdegi (]P su#f&rfzg{fgn { 90 alned therein do not

atqnﬁnbuﬂdim&hbn@rﬁaard’atdrﬁmgt his linmted thereto
but not Iimted to, ethen propenyl

i ncl udi n [, 1- p
101%2-1 pr openﬁre tepm yaltkeyry.” as pserhhergin bnltﬁiﬁ %rn% paréogen%m group, refers
QUta%?yclf;,th %}T}By{l{ikyl ércﬁgnégﬂ%(l:d 1§38 A ?t 1a .or )@ic’%@]examples‘ are

he te n erein by
parmethbxy:; rdtdxgr isgpropploxy.efeer sutyloxy, zmtlrtamyjribxyar

[01 anﬂgﬁpqh%t {ﬁl %Ig():/i%xy, f aszﬁs]ég h%faerlrklJ %r}]/ 1fastei)tms or as part o? another group,
refers to any of the above alkenyl groups linked to an oxygen atom. Typical examples
include ethenyloxy, propenyloxy, butenyloxy, pentenyloxy, and hexenyloxy.

[0154] The term "aryl," as used herein by itself or as part of another group, refers to
monocyclic or bicyclic aromatic groups containing from 6 to 14 carbons in the ring
portion, preferably 6-10 carbons in the ring portion. Typical examples include
phenyl, naphthyl, anthracenyl, or fluorenyl.

[0155] The term "aralkyl" or "arylalkyl," as employed herein by itself or as part of
another group, refers to Cy.¢ alkyl groups as defined above having an aryl substituent,
such as benzyl, phenylethyl, or 2-naphthylmethyl.

[0156] The term "heteroaryl," as used herein by itself or as part of another group,

refers to groups having 5 to 14 ring atoms; 6, 10, or 14 & electrons shared in a cyclic

array; and containing carbon atoms and 1, 2, 3, or 4 oxygen, nitrogen, or sulfur atoms.



l[imted thereto, wherein there is at |east one triple
bond between two of the carbon atons in the chain,

w0 p@BAOisSAHY, but not limted to, ethynyl, 1-propgnyk2008/001445
2-propynyl, 1-butynyl, 2- butynyl | - met hyl - 2- but ynyl ,
| - met hyl - 3- but ynyl , 2. met hyl - pentynyl hexynyl , and
heptynyl . [0137] In i nst ances3ferein mhere there is an
al kenyl or al kynyl noiety as a substituent group, the
unsaturated linkage is preferably not directly

at t aghagles @fchekrbagy gf‘oup@wgefhléihlyl SBénbolb ] thingl, yhaphthoFZ ,3-b]thienyl,
10138] The term"cycloalkyl," as used herein by itself
or Héanthrenylof ub)ﬂopﬁ@m’brlé?h?nz?@ff’élb’b begizeyazoba) kijomenyl, xanthenyl

ro n| 1 f 1€
g oM 8ot R AR, Sl P, i
Cycbylp')mi‘diWI @yritlacingl, o edodikinyLy d}ioﬁrﬁlblr(]ﬂ 3glf mgloi)rl;:llud@lgrl mdazolyl
bi | | | oal kyl , d
cyebemiy M eliBelNa sopchimetor winehbl cohtkdRghyh agphinyridinyl,

useghigsdin lby01ﬁx?c§§1kf YtertfinAr Y Plf a?&&%ilg, tcga[rq%a%iyl, f-carbolinyl,

refers to cIo groups’ contal ni ng

car bh)dfnaat}mlﬁmﬁ,n dcﬂdmyl Sparanidondapharantoulhyg, phedsinyl, isothiazolyl,
Typi cal exanples i ncl ude cyclopropenyl cyclobutenyl

cy cPipeHiaagY]; Iopardteienginylchrangrsmngd teffagolyl groups. Further

cychaBRsAd %ﬂ‘yhescg%ﬂgd ‘Px?réléquk t?ﬁltz?l& é.rgfbuq)@s éads Comprehensive

bi cycl oal’kenyl ycycl oal 'ken ot her
cycHewlrdme'and: C@)llemmS/ The Bk tufé)Rdaetions, Synthes1s and Use of Heterocyclic

| ohet ero by itself or as
par OBYOuN &%& ?Jﬁﬁgm?%?tV% ggpgﬁ§4gup having 3 to
[0154] ring ahe E@nﬁ%ﬁé&‘d‘f@cy@a&k&@d atRIPbLR Rtk or £ pzﬁ"t of4nother group,
4 oxygen, nitrogen, or sulfur heteroatons. Typical

exarafttssior actinglend bsitespacisllyo€: 4 aliyleaddiosy. Alkylenedioxy groups may

2-tetrah fur t th en
50, 80N B DY b o i
31r14:hﬁ1>éaﬂ&hy1€hé&1é’x§b’d oc@h@ ﬂbﬂ‘&ﬂﬁ&bﬁieﬁ%ﬂ&feﬁloxy( OCFZO ).
5-isoxazolin-3-y er|d|n I di oxan-5-y
[01§8b| per i dhay¢rm thlgg ,hgby' gtshyq;ed herein by itself or as part of another

o 1 SRR &ﬁﬁ%ﬁ’r’%ﬁi’%ﬁfﬂ?f# by ar opyrany!.

[015Dper i dyIThe parpe'tragnoayiylarginet Uﬁlmdncmllkylamﬁd) " as used herein by itself or
hoI|n ¥0141] The term "cycl ohet er oal kenyl ," as
u Segs saélp hep, 2ropp, 551?3{5 tor thenFerne |N%? W@ﬁrem one hydrogen has been

replaced by an alkyl group, as defined above.

[0160] The term "dialkylamine" or "dialkylamino," as used herein by itself or as part
of another group refers to the group, NH; wherein both hydrogens have been replaced
by alkyl groups, as defined above.

[0161] The term "hydroxyalkyl," as used herein by itself or as part of another group,
refers to any of the above alkyl groups wherein one or more hydrogens thereof are
substituted by one or more hydroxyl moieties.

[0162] The term "acylamino," as used herein refers to a moiety of the formula
-NR*C(O)R®, wherein R* and R® are independently hydrogen or alkyl groups is
defined above.

[0163] The term "haloalkyl," as used herein by itself or as part of another group,

refers to any of the above alkyl groups wherein one or more hydrogens thereof are



refers to a group containing 3 to 14 ring atons
containing carbon atons and 1, 2, 3, or 4 oxygen,

woeaosogsmn or sul fur atons and 1, 2, or 3 doubPET/bsVAL001445
Typi cal exanpl es include preferably the
cycl ohet eroal kyl groups reC|ted above, specifically
pyrrolidinyl, imdazolidinyl; §JT razol i dinyl,
t et r ahydr of uranyl t et rahydr opyranyl, piperidyl,
pi perazinyl, quinuclidinyl, and norpholinyl, and
rmd:hfo'séﬁhtezlob)aSné or caort diato incoetic?. dbyiitad dxemptes ihAid@]fluoromethyl,
The term "al ky S us ere by itself or as a
par TeToRe ﬂe?n%foé%}ﬁylr é‘P‘gFg{]‘{OB %EYZ}I radi cal of an

[01HEff anch ﬂe ?&ﬁlu"tfﬂ%ﬂ(etﬁ%(rp‘ Qgﬁﬁgpﬂereﬂlalb}'ﬂltsaﬁﬁf B¥ part of another group,

essot erw se I ca fromi to 15 carbon’ at ons,
pr efedaralod ynyl of meheowallkemylagroms wihetemore qrrrecblerlafldrggems thereof are

28 Cﬁlbg@ ru?p%t altog?r]rgf (r;rcgfhi é) Eoeﬂag)lﬁgsﬁgﬁggﬁ’ aagé ﬁ)%/ i1dd ﬁuoroethenyl
br ogivhgARitentt REHBicHRrbethligly!| ene, and the i ke.
[0143] The term "al kenyl ene,"” as used herein by itself

[0165] part ®he tamt serboyyalispl,” asaseddheren évydISpkfdJr@alpaﬂfofmother group,

32|b(r:_\ nggg %BY ﬁ?i@t lejlhat % dgr%gﬁ al %%n 0%5 OE él} QY hyg{ogn,ss thereof are
pr efubisahited by de &Qn&arcafm:@ﬁ@afﬁd niBiéteespr ef erably 1 to
carbon atons, and having at |least 1 and preferably

lOlfiﬂom 1 t Shetesms hetepgatemig useAPEFam &0 MSAD ATIOXEEAtAI] (sO "), a sulfur

S?g%{@%{y{-@ﬁ Q’%gﬁﬁ%ﬁ?@%%ﬂ{ ke%rclgla&%fﬁﬁmn the heteroatom

[ 01s4itrddem, ttenan foah kYR & andiens whetin Réraﬁdl R lye, nrtcﬁﬁbﬂdently from
or part of another group, refers to ﬁ di.r adi cal

unbPRERIeEReT, hiidsagen oaralieyLHirdp atBFTpith 1H@gendﬁ|“é§§h they are bound,
oth %tﬂr%ﬂ%?%& turb{c@B. 2L O AmerRIcRQIvifL O

prefera Ocar on ‘atons, nore preferably 1 to
[0167kar bonThd:tﬂnm "oaytmeaans angoya{geﬂl e@}satom and preferably

from1l tg 6 sites of acet (triple bond)

[Olﬁglsaturagpfﬁ?rm frpfgans ‘h%}lgﬁzs E#'R%¥ny| ene groups such

[01@9} et hyn?ﬁ'eﬁélﬁll% -afrd Ginless Rie®Rad Dh@Wssel Mhﬁ&"éptl&ﬁﬁy substituted"
the |ike 014 The term "heteroal kyl ene," as used

her efed hgyem t@fetsfto a@r grpap oYy grsfups hgmg@ptlgndupsu’pégwgad with one or more

2;5%@&&%&@8 B?P&Pg(g{q d ig‘/c%éd Vff]om %hg g%o&po cons1sft1nghof amino, hydroxy,

nitro, halogen, cyano, thiol, C;. alkyl, C,¢ alkenyl, C,.s alkynyl, Ci cycloalkyl, Cs
cycloalkenyl, Cs.¢ cycloheteralkyl, Cs.¢ cycloheteroalkenyl, Ce.10 aryl, 5-10 membered
heteroaryl, Cis alkoxy, Cs¢ alkenyloxy, Ci.alkylthio, Cj.¢alkylenedioxy,
Ci.6 alkoxy(C;.¢)alkyl, Cé-10 aryl(C.¢)alkyl, Cs-10 aryl(Cs.¢)alkenyl,
Ce-10 aryl(C;¢)alkoxy, Cj.caminoalkyl, Ci.saminoalkoxy, Cj.s hydroxyalkyl, C,.
hydroxyalkoxy, mono(C,.4)alkylamino, di(C;4)alkylamino, C, alkylcarbonylamino,
C,.6 alkoxycarbonylamino, C,¢ alkoxycarbonyl, carboxy, (C;.s)alkoxy(C,)alkoxy,
mono(C_4)alkylamino(C;.¢)alkoxy, | di(Cy.4)alkylamino(C,.¢)alkoxy
C;.10 mono(carboxyalkyl)amino, bis(C,.1¢ carboxyalkyl)amino, aminocarbonyl,
Cs.14 aryl(C;_g)alkoxycarbonyl, Cy6 alkynylcarbonyl, Cie alkylsulfonyl,
C,.6 alkynylsulfonyl, Cé-10 arylsulfonyl, Ce.10 aryl(C,g)alkylsulfonyl,
C,.¢ alkylsulfinyl, Ci.s alkylsulfonamido, Cs-10 arylsulfonamido,



repl aced by a heteroatom chosen fromN, O or S (e.g.,
am no, oxy, thio, am nonethylene (-NHCH2-),

w@2008091394 ene (- OCH2-), etc.). Exanples i ncl udeCT/US2008/001445

[01

al kyl eneoxy, al kyl eneam no, and al kyl enet hi o.

Preferably, the oxygen, nitrogen, and sul fur atons

contai ned therein do not form bonds wth other

het er oat ons. Suitabl e groups include ethyl eneoxy,

propyl eneoxy, butyl eneoxy, pentyl eneoxy, heptyl eneoxy,

et loyl, paeRC] HalkPsufnbaiianng, alkyliied@dnd,ndormyliminoamino, Ch.
pent %I eneam nqg, hexyl eneam no, heptyl eneam no, and

ocpw exlke e CoF GrbRRYallsd adnsl @ebaxy (G ugalkylamino.

R T B Sl S B i A0 o n o

al atkenylc wpallgriyh grouptthe phrabet" bpmfnallyesubktautedt’ Glfe[’emlrefers to said
[0146] The term "heteroal kenyl eng, " as used herein by
i t SEMIP GF BEPS obeing oPianally othbstifiiadn SVith KMy Q8 n 1org gsubstituents

de r
fgidég ‘%Qﬁz%flgzé@gfgdé‘g ggf %[%hgtcgﬁ%létt m cﬁgseh &r 0 ’l\f,ntro’ halogen,
O cpano$. tiimbnyil:es dyablalkyg a(Ejfc,enty}fchndi(myl Cs.s cycloheteralkyl Css

al ke ene nd al kenyl enet hi Preferably
o GOmeReasRg Car bt or T Bivogisd dctenaThorGie dbowy, Coo
nOtallJeﬁ{rlHk onds GY'JJE(}QM@'V hetcgr, Qﬁ(ty%%dlo%“ table, JARMBREC.)alkyl,

i ncl ude e henf}/(l eneoxy ropenyl enéoxy, butyenl eneoxy,

p e ﬂﬁe«ﬁ}ry]éﬁedx yLh @xmﬁ]}'léfﬁedalyensét Hesmy koh@ardaloxy, Ci.caminoalkyl,
n aﬁié/a ll’?o enI ﬁg}%a% I elmg(}%n (%?orﬂonem)alkylammo,

h_etdf((pgjah@whl@ae gcpyaﬁ¥1chh<bbﬁy1@ﬁlﬁm @) Al SKYcABEHAYmino, Cors
ei ther, but not both the chain termni.

Ad@uqopcmbqqy,l, in anot her eRB®dynent, the het éneXlkmy(Cz.s)alkoxy,

" he Oélr%géll“{zéj{rﬁ eneo(C afléaﬁ vinyl bond O&éﬁ’]f“) Tlﬂ?laaén%&bz-t;)alkoxy

*38€d herein by its

paid, Phoas@haivexydkyignindpans al kiy(Cenpaartas ydikyi)ned amino,
above, wherein 1 to 5 of the carbon atonms indicated is
r eﬁsac@dl(sys)a&ﬁa@rm%m chosetkymasaRenY, or Cgs  alkylsulfonyl,

e aspiapin oLy epsauca by enea gayomion

Prefer e oxygen, nitrog
sul(jfudrallqﬂwmsd,ont ai negds alhyisehfonadndmot f or@.lbonds \erylbulfonamido,

gﬁ kéh&l ailﬁgs Lﬁfoggﬁgxp 5 161 6 Hatgn{aférﬁno formyliminoamino, Cj

carboxyalkoxy, C,.¢ carboxyalkyl, and carboxy(C,.¢)alkylamino.

[0171] Although detailed definitions have not been provided for every term used

above, each term is understood by one of ordinary skill in the art.

[0172] As defined above in certain embodiments, the linkers L' and L2 may be a

linker containing 1-10 carbon and/or heteroatoms and which is optionally substituted.
This is understood to mean that the linkers may contain any combination of carbon
atoms and heteroatoms, such that the sum of number of carbon and heteroatoms,
excluding any optional substituents, equals an integer from 1 to 10. Thus, in
accordance with the invention, suitable linkers may include, but not necessarily
limited to: a linker containing 1 carbon atom (e.g., CH;); a linker containing one
heteroatom (e.g., O); a linker containing five carbon atoms (eg.,

CH,CH,CH,CH,CHj,); a linker containing 3 carbon atoms and 2 heteroatoms (e.g.,



occupy either, but not both, of the chain termni.

Addi tionally, the heteroatom does not formpart of the
waemgloosond. [ 0148] The term "cycl oal kyl ene, " BST/USHO8/001445

herein by itself or as part of another group, refers

to a non-aromatic alicyclic dival ent hydrocarbon

radi cal having from3 to 15- é&rbon atons, preferably 3

to 10 carbon atons. Exanpl es of cycloalkylene as

used herein include, but are not Iimted to,

CVOCQWBNHCHL)‘ diitlker 6y@hiR{gONY barboR atbny; .or a linker containing nine
cycl obutyl -1, 2-diyl, cyclopentyl-I,3-diyl,
cy 6hbRR Ripms ang lghsferoatgny the 1 ke. Further exanpl es

[017|3Ir|10| Ude'[%l Vt%’n? R yFoltlpg‘ef\é@ t%h ?Ao&i tutd ﬁ{a?.ag.e@rba%éﬁw Slnﬁnpairs the

group such as ne enecyclopro pyl'ene

- CEinctipis @pd/op\prepeatigs, oﬁWRBMﬂec’}[ﬁlhbpdh@byhdnée (peptides, proteins or
CH2CH2- cycl opr opyl.ene-), . and net hyl enecycﬁghexg f

(i .fr@gmem@ﬁber@%mﬁas@mgﬁ%w opganisgiompoundpARd antibodies. In certain

" CY LG By g Ep%? d’ﬂsl‘ﬁQGﬁ}ﬁﬁle't tﬁﬁhl‘bﬁt%le lrﬁa}orcoﬁfpl&é‘lﬂlt block the

of “anot’her group, ers to & substituted al icyclic
di Valotioh dfyDIRBRESE bim othed icatlodinaants) ghé imnbidort may Block, or inhibit, a

car bon ato r ef 3 to0..10, , and at__| east one
caPBoAIERS Hr et T3 o Rlicaip B 5 T Vales
[01 74? ycl oakiggnyfgned 1al§"<§e§" 4S Gl efoC bife | Iﬁ&%{qﬁ) dRdkdedr B RAlich there is
imted to, 4,5-cyclopentene-|, 3-di

3 ﬁnpgdmdo@umse lutilizaltigr | ndndmghélypqargl:ycemla An overview of the

Cycl gal ken: e ad refer

oy PRk N FAgrod ClAsSgh bt 55 i o foytishBong, 5 available to
haypidfgtishers ®83he MMEfotiinghebBNRobiap! Bgslogt (Brsit cfoDesse (5™ Ed.
bond. The doubl e bond naybe contained in the ring

st PRCRIH-¥22)Al t ernati vel y, when possible, the double

[Ol’gj/)nd mﬁh@%ex{ng ngfgglvgrhn?ﬂtng 1%%%1 tlhl:ﬁngit&f retfé}g to an amount that

cl oal Kene né ol et
" cysHibiebe Erﬁpérl@y hienghibit@y effeet oher Q’PJ?MDSI rédeﬁmlrf Suchasn amount is

part of another group, .refers to a cl oal kyl. ene group
b Selisisnt BE Hselbavi copphipation vyith gthsr TRBM n@ﬁaﬂsbﬁqtoawﬁ% a TRPM>5

'On %g@&%&}; ckfcl BF %@bl Itbsa \@h&%{fgaaﬁhpm WHRR §Nis aﬁﬁ'mng{’ered In some

."hi one e t he” oxygen, nitrogen, and
sulefbodmiants a0 nffac;twe:damhmtels norctothabtdok mot [vensts exves$ive toxicity,
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PY iERbhAH OBencBukiSK ratid. t bl e exanpl es include
[0176] - The term "insulin resistance syndrome"‘ (IRS) refers to the cluster of
manifestations which include insulin resistance; hyperinsulinemia; non insulin
dependent diabetes mellitus (NIDDM); arterial hypertension; central (visceral)
obesity; and dyslipidemia. In addition to the major late-stage complications of
NIDDM (diabetic angiopathy, atherosclerosis, diabetic nephropathy, diabetic
neuropathy, and diabetic ocular complications such as retinopathy, cataract formation
and glaucoma), many other conditions are linked to NIDDM, including dyslipidemia
glucocorticoid induced insulin resistance, dyslipidemia, polycysitic ovarian syndrome,
obesity, hyperglycemia, hyperlipidemia, hypercholerteremia, hypertriglyceridemia,
hyperinsulinemia, and hypertension. Brief definitions of these conditions are available

in any medical dictionary, for instance, Stedman's Medical Dictionary.



met hyl enepi peri dyl, ethyl enepiperidyl,
nmet hyl enepi per azi nyl, ethyl enepi perazinyl, and
woreaoRpdBnenor phol i nyl . [0151] The term PCT/US2008/001445
"cycl ohet eroal kenyl ene,” as used herein by itself or
as part of another group, refers to a cycl oal kenyl ene
group as described above, whéfein 1 to 5 of the carbon
atons indicated is replaced by a heteroat om chosen
fromN, O or S In one enbodinment, the oxygen,
[017Ti]t r ogenAs anéhtiounbd udboatOmile aboVAidesctitedecempottalsnatay be used to
form bonds with other heteroatons [0152] The term

" ISRIHWMG ingylip sedgasse Sorch afﬂ/"lm gy pe Hf V‘g§ Fertvivgs The amount of the
o)
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metshbolyssegtdrapyeific szompomydsodgscnmtabdva,t lydedxty stlanxﬂate insulin release

-butyl oxy. [0153] term "al kenyl. oxy," as u

herr%aan%tynqcpgsénfy B? SHnF WhsR Ush t“héf" ?faabareﬁ? &9 g itro. Factors
t o Y 20TnhREa AR EhkE hm%e&gﬁdéﬂlw Kedhd BadfRuRX¥8/Ipound may

atom Typi cal exanpl es | ['ude
pr GFXBHSd tthmya ldvge¢reorysnuatier aplenntewﬂ/ﬂhe)T)RPMﬁ dnlhbbt@mylhcd»(z}s a compound

Lgrl Afl ﬁaoi ﬁér?]araf?éﬁ l‘sﬂe Flge%gu > e (?eﬂr?%,o Eli})&?{a}s&eso or spemﬁc compounds A

bi @ésdrived abOVRbE Gis€H RUBS ineRALIAL Thetlin réiemetn bdvol 4
carbons in the ring Fortlon preferably 6-10 carbons

[0178) the rTh@glnpfmtthbth udypuacxapthestafm@gng ieabetis Iph]élﬁ}SI in an animal,

" g&)gﬁt:tg%lbly %Prtnhrac n%ﬁkg}?e%‘r thg]lée%zren gld’l%h e%nﬁs-[ ng Fsgfef subject an

Or efifect?® AmOintTAl TRPMS iahibitof, %ﬁa{ §s & @oxﬁiboﬁndihd@)éfdmg to Formula I,
groups as defined above haV|ng an aryl substituent

sucs ag¥ oﬁélppzWemﬁ‘ﬂ-ﬁ@hgm@pp})qubclgqiseg,_q{éﬁﬁqlﬁy IcREpRYRds described above,

[ 010564] ph aée?flg&llll c@ﬁtgﬁfeygalt thé’F} S'Px?: Jﬁg{h%hrlﬂ@mhﬁlﬁgé émethod of
as ‘part o group, ers groups havi

't o ptéventing dadhetes; mamukon amrarﬁ.rhap p@éfemblpashuﬂtmr@dothér mammal, in

o g (e, CAmPRYBEAITURSENY P SPURE BRafBNes Seiieton enhancing

or ¢
het d?ﬁ{ Mf S i tor cﬁ%la' Rtﬁ leéomhﬁ ¥b Formula I, or any of
napht ho 2,3- t hi enyl, anthren [, furyl, yranyl,

| scherspedific aauygl;oubenmhm:dsylor spmlﬁcrmwmqoumdmtdwmghed above, or a
ph%£§%$%$| ﬁgb?ﬁﬁﬂ”éﬂ€¥ﬂiqﬁé1f pyrrolyl, imdazolyl,

[0179] The invention also includes a method for treating insulin resistance syndrome
in an animal, preferably a human or other mammal, in need thereof, comprising
administering the subject an effective amount of a TRPMS5 inhibitor, such as a
compound of Formula I or any of the specific subgroups, subclasses, or specific
compounds described above, or a pharmaceutically acceptable salt thereof. The
invention also includes a method for treating or preventing insulin resistance in a
mammal comprising administering to said mammal an effective amount of a TRPMS5
inhibitor, such as a compound of Formula I, or any of the specific subgroups,
subclasses, or a pharmaceutically acceptable salt thereof.

[0180] The invention includes a method of treating hyperglycemia in an animal,
preferably a human or other mammal, in need thereof comprising administering to the
subject an effective amount of a TRPMS5 inhibitor, such as a compound according to

Formulal, or any of the specific subgroups, subclasses, or specific compounds



pyri mdinyl, pyridazinyl, indolizinyl, isoindolyl,
3Hindolyl, indolyl, indazolyl, purinyl, 4/

WO eusngisdei nyl , i soqui nolyl, quinolyl, phthal ae¢Tyk2008/001445
napht hyri di nyl, quinazolinyl, cinnolinyl, pteridinyl,
4aH- car bazol yl, carbazolyl, b-carbolinyl,
phenant hri di nyl , acridinyl, -@#8ri mi di nyl ,

phenant hrol inyl, phenazinyl, isothiazolyl,

phenot hi azi nyl, isoxazolyl, furazanyl, phenoxazinyl,
andetceibedzbbye, Gif QbmﬁlrmEdehtlbzﬂfy hekprabrr ydls th‘df&)f The method also
descrlbed in_ A Katritzky and C, W Rees,

Mffér?sm@omafdarﬁwwg dypsrghicemia in ahanimal, Lmt:@faé)ly in a human
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art %f
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”amewﬁob@a%deyops %?a*cé&tféfaﬁg B&bt@éaﬂgﬁ&e&ﬁs pecial l'y
fluorine). Typlca exa de net hyl enedi oxy
[0181] OCH2 O'Theonveitibnus alsmeltrh«ycbé mad nmxlgpd(of@ﬁﬁmlylg (Lot b8¢lease from a

e T AT T
br QBhpBund hé&&dlﬁg t8 errﬂﬁlarle -Or [aﬁﬁ@]tha— RBedifE Bubgroups, subclasses, or
"nmonoal kyl am ne" “or "nonoal kyl aim no, " as used %éreln

by smos@t Fompoerdspdaseriesd ahryeher a gqhéupacerl@@ébfsachpnahk@ salt thereof.

aI ¢ )ﬁ dlacugfje\gh gge,g(gﬁl ne%}}/ lgggrl]nslgl é?ﬁltﬁ gﬁe?%‘?e 1ony S beta cells

" diogilthey/stetd 6£ 1. amgerhalisalfiey fedd Meake, tRrdbseldwReEhgiblodiyglucose levels.
itself or as_part of another group refers to the

gr SF-1Np2 Whering asit Reptider sbAPTRAGNE dferiiogiuspearcedt subsequent
|,n %
hyglri% ﬁ%#ﬁ?a%eg%gg’gg hcgl?a\?agg ﬁetxlvggil'qg sTﬂgsﬁrg% :Qtavenfth position
an(ptdtﬁlbegtmuﬁololgﬁfaﬁy&cﬁ@e @Lnp- Df(7-Bf7l)3p6;lttﬁiee GILRYl isgseergied from the
wherein one or, nmpre rogens th?reof arF substi t ut ed
by Lot@e sitsieindorRyes SS‘(% “n%‘Fétlmé‘? spiags9f theegWt gipen glucose intake.
a@’LFa'ile leo r@8ad4d & r&@&ﬁéeﬁo ro@ﬁe? rsﬁmtuﬁ GIPI1eYs Bfoddhe G-protein-
formul a - NRaC( O % rein are
i n@egdndie:nmsyrfmﬁjr@gpmr,ospeaiﬂgylly @Idb—pg iagd is regulated by TIR taste

receptors and gustducin. See Kokrashvili ef al., AChemS XXIX Abstract, 246 (2007).

Studies have shown that a-gustducin couples sweet receptor TIR3 in sugar- and
sweetener-stimulated secretion of GLP-1 from the L-type enteroendocrine cells. See
Jang et al. Proc. Natl. Acad. Sci. USA, 104(38): 15069-15074 (2007).

[0182] GLP-1 possesses several physiological functions: 1) it stimulates insulin
synthesis from the pancreatic islet cells in a glucose-dependent manner, thereby
lowering blood glucose levels; 2) it decreases glucagon secretion from the pancreas;
3) it increases beta cell mass and insulin gene expression; 4) it inhibits gastric
secretion and emptying; 5) it dose-dependently inhibits food intake by increasing
satiety; and 6) it promotes weight loss. Several roles of GLP-1 are described by U.S.
Pat. No. 6,583,118, U.S. Pat. No. 7,211,557; U.S. Patent Appl. Pub. No.
2005/0244810; Deacon, Regulatory Peptides 128:117-124 (2005); Turton et al.,
Nature, 379:69-72 (1996).



defi ned above. [0163] The term "hal oal kyl ," as used
herein by itself or as part of another group, refers
wa o00ak9750f t he above al kyl groups wherei n one PCT/DB2088/001445
hydr ogens thereof aresubstituted by one or nore halo
noi eti es. Typical exanples include fluoronethyl,
trifluoronethyl, trichl oroet‘H‘)lI', and trifluoroethyl.
[0164] The term "hal oal kenyl ," as used herein by
itself or as part of another group, refers to any of
[0183)e aboSvmad kedeutchghapeennideneito domtifyr nasmnmtui‘mtobapg'das:xnd small-
thereof are substituted bX one or gtf‘)}re hal o |et|
I

Ty F;pglgq:u %)@&ﬁﬁ'lstés for the C(HP-1 1 166505e% h 91]1 compoun S Would be useful for
di ftl' g‘%%}e?yd;a e?égd altngh% R QREL € Akse [f&ﬁ?élndlhﬁirﬁi@rtgé effect of

"car as used herein by itsel as part o
andﬁhlé{l mrthaptheyqfo@asrmateoglamyseahdmtad iabgue retdsy | frgn oslptscells For

wher ei n. one or. npre hydrogens. t hereof .are substjtute
Dy AL SRORIESE XY Serigh (i SERUE- PRI fecurming peptide

t erdﬂgﬂh@ltyeiﬁ(‘}lﬁtteﬁ Horh iSRG RliPa.! BxBRAAAN nO¥ Y ﬁﬁfbved by the U.S.
atom("0O"), a sulfur atom ("S") or a nitrogen a

(" PFO)Od antl Eﬂug!Admlnl@(atlglm foreadljurivtitve Wasap st Welmmovae_r glatemic control in
o PR AR vkt 2B e TR Ar BicEiear SRy, gifbnyiurea, or a

or G@hbyhatiodl of Qﬁléifdiﬁﬁn Viniiha t §gfonlylureg et tiaivehhéh aéhieved adequate
are bound, forma saturated or unsaturated 5-, 6-, or

7- redysarie gontrolg. O{@l@v}enurhleage@ﬁ&ﬁhabﬂymlmgff%ﬂﬁ ob Gt are bemg

(O 168] T r )
(st o L9200 AR, f STy THERRR St Bl wicosontic
t hepeptidas eecepiot,i Rdal Nytl. s«u:bat Sdz uUsd'"1 048393 Neei(200Rf er s

to a group or groups bein g{ optionally substituted wth
[018He or s s0QMbET persst oF | h@éﬁé@?&éﬁ?‘feﬁltlglélléc% &erthedypf stimulating

t heregﬁ&ugf %ﬁfif'l B ﬁﬁs ALRYf 5’ 1 ft&o The_prior art has not
pt IR infib60; The.prig

hal ogen, cyano, - alk enyl ,
al leypgdstedGRat TRPM D attibyitars, Goch asyhbmd:)iemp}iﬁ,ed%-rﬁn, can be used to

Cy%ﬁhet X ?Lrg%ﬁgt g? éﬁ.r‘P {Cl Oh %elég%g;sg%&_bggé&galaéf}%cts of GLP-1.

aI R C%agﬁl?(rgb@dlﬁﬁé?{fgihgrp;&genﬁ 1@e§ﬂ+(r§?ﬁ@hgaéiéllélbmgkb@ of enhancing

ar yh¢ odeseadk &y from intestinal cells, such as small intestine cells, with the
subsequent effect of enhancing the release of insulin from pancreatic cells.

[0185] The TRPMS inhibitor, such as a compound according to Formula I or any of
the specific examples, can be administered to a cell or to a whole organism to obtain
the enhanced GLP-1 release. Additionally, the TRPMS inhibitor can be administered
by itself or together with an agent known to cause the release of GLP-1 secretion,
such as glucose. By way of example, the TRPMS5 used in the invention can be a
TRPMS inhibitor that has an ICsy of about 1 micromolar or less, preferably of about
100 nanomolar or less. In some embodiments, the TRPMS5 inhibitor used in the
method inhibits the TRPMS receptor by at least 75%, preferably 90%, at a
concentration of 5 micromolar or less.

[0186] As used herein, "GLP-1" or glucagon-like peptide-1 (GLP-1), is a
gastrointestinal protein hormone which enhances insulin secretion by administration

of nutrient, such as glucose, carbohydrate, fat, proteins, or mixed amino acids. The

physiological roles of GLP-1 and the various proposed mechanisms of GLP-1 release



C6-10 aryl (G -6)al koxy, C -6 am noal kyl, Cl-6
am noal koxy, C -6 hydroxyal kyl, C2-6 hydroxyal koxy,
worews 504 4) al kyl ami no, di (G -4)al kyl am no, QXcBUS2008/001445
al kyl car bonyl am no, C2-6 al koxycar bonyl am no, C2-6
al koxycar bonyl , carboxy, (G -6)al koxy(C 2-6)al koxy,
nmono( G - 4) al kyl ani no(C 2- 6) aftkoxy,
di (G -4)al kyl ami no(C 2. 6) al koxy C2-10
nmono( car boxyal kyl ) am no, bi s(C2-i0 carboxyal kyl)am no,
am afeanhbeR1t ,1ng%tld)rﬂ add Yebdribeqd) a?dnkmsyame bb?IyKreyﬁEmﬁ et al., Lancet

| car bon al kyl sul f gnyl
o Ky TIPSR a8 70 byt JFasel. 1 Rrialdtogs Peplida JRBGI1T-124 (2005).
- 6) gk F Jr@f% tat% Q&]@ﬂ’ Kyls %'Cm’[}’ -1 @1’5(2 By custom in the art, the

al kyl'sul fonam aryl sul f onam do
ar yhl(nﬁib-&hnﬁiulsydﬂs WLPeh 399, ha@lbd&nadtslsgglnadnmmi:mrnb and the carboxy-

f I
Cg: % nwrg{) %}0?.36&1?}% bégl ysg!glgq%{éé Pg%—ﬁ 1 (T é1)71(§]well -known in the

V\hegrttl!ﬂﬁ i® Pf&‘&’ﬁed 9??619)%' M‘IZSIIIQSAI'SIG&E@I - Pl?eeﬁhﬂﬂSérhAsp-Val Ser-

reference to an al enyl, or al kyny group, the
phr SseTbeem@imGly-CslubﬁshafAlatIad *Gluelhet He-Add-d - Lien-\aalilgys-Gly-Arg-

gro oups being optionally substituted with one
%g%(g%st ituents independently selected fromthe

[OIQWPUP comgicefthinGer@bodMA®, tHeYHRPXS5, inhiBifoR, caﬁ@ésolﬂeiihcrease of GLP-1
cyano, thiol, C3-6 cycloal kyl, C3-6 cycl oal kenyl

cyclreiceéﬁ of abRyl 5%C8- outyé@%h@t @pmaaheéhw% @@bp@t 8% or from about

al kgﬁ%egbﬂgo'%lpﬁf%r O% %Lﬁer e“{'ﬁ’f@ﬁ“"%}qéz eﬁie;%?l(\)dxy inhijitor increases the

al kaxp(fd of)AIKY | releeedlfomr the(iatestinall deyls ,byCabdld 25%, 50%, 75%, or
aryl éCZ 6) al kenyl, C6-10 aryl (C -6)al koxy, Cl-6
ami n8&%kyl , G -6 ani noal koxy, Cl-6 hydroxyal kyl, C2-6

[Oll_%ﬁjr oxyalﬁ%ﬁﬁbl@%g&%héd 4 ﬁlcgéékl"ﬁ - 1%1%%6 6is used on a mammal, such

al kyl am no yl car am no
al k@xydﬂmbmmﬂ @hemmiméaia- Hnaitlkejxyslmdasmjnb subjacthaithe method can be a
(C1- 63 xy(C2 6r) al koxy, mono(C i-4)alkylani no(C
2- 6PELR gOT%Y) al kyl ani no(C 2. 6) al koxy

[Ol@%] l omn%&&rtﬁﬁ)ﬁ\f@ﬂ@h )ré'l%sré%an B petdmia Ea%@ Bx¥Adtk¥ddknown to one
C6-14 aryl 6) al koxycar bonyl ,

al kymﬁptchmrbcskm n ma& aldydisg) thHose yiescribad berem See, e.g., F. Reinmann,
- ity Sore 2 TSR B e T

[o®oky! sul fieRamveRionCatsd Oinaludbs Ul headl fodecreasing gastric secretion and
emptying in an animal, preferably a human or other mammal, in need thereof
comprising administering to the subject an effective amount of a TRPMS inhibitor,
such as a compound according to Formulal, or any of the specific subgroups,
subclasses, or specific compounds described above, or a pharmaceutically acceptable
salt thereof.

[0191] The invention further includes a method of inhibiting food intake in an animal,
preferably a human or other mammal, in need thereof comprising administering to the
subject an effective amount of a TRPMS inhibitor, such as a compound according to
Formula I, or any of the specific subgroups, subclasses, or specific compounds
described above, or a pharmaceutically acceptable salt thereof. GLP-1 is known to
play a significant role in the regulation of the physiological response to feeding.

GLP-1 is processed from proglucagon and is released into the blood from the



C6- 10 aryl (C1-6) al kyl sul fonam do, Cl1-6

al kyl i m noam no, fornylimnoam no, C2-6 carboxyal koxy,
w@2e08/0emnboxyal kyl , and carboxy(C 1-6)al kyl am POI/US2008/001445

[0171] Although detailed definitions have not been

provi ded for every termused above, each termis

under st ood by one of ordinar¢3skill inthe art. [0172]

As defined above in certain enbodi ments, the |inkers

L1 and L2 may be a |inker containing 1-10 carbon

anchdscrivetleceld maimlydatetiic bthe distapsmalhaitésyine and colon in response to

substituted. This is_understood to_nean. that the

X ARgsEEonRY acBftlai GLAMy 2¢d BORER PR ToR el Dot i urface receptor

g@et f0ahe "’e‘nhaﬁeé-‘sh gt}%t fRRicsd! %g{ﬁmn WORGEsiOf ardakbleske. GLP-1

teroat ons, excluding any optional Substituents,
eqwahmlam; 1nsulﬁgmratwnmn$ulmmtmplc adties) andncAMPofodaatcen. GLP-1(7-36)
with enti.on bgabl linkers may in

d but .. . :
notanHé‘:c ég qt?%, llilﬁu}'hnt - Ioyars glucagen rﬁeﬁﬁeﬁf)ﬁ’g %_hLd nl{fnblts gastric

carsbgetiét ana (etaflyin Cl'ﬁﬁese 3ga|str6‘1|ﬁ%rstlﬁél NdfRlcdl GOGRIPE] are not found in
het eroatom (e. g % | inker containing five carbo

at ongotomized, suw@mmwmgntraélyfmm@tpd etnetaiGliird bsnds with high

- I?E@rlltygtg)on@iaﬁﬁﬁat aflgpe fS Ggg%c %/P%x&% Wuctkonwgerdget al., 1993)

CO%@' firhdlafthd QigogmRns 8F Aol 1GhRIeKaakRIRs [eD%b8¢n synthesis,
The term"inhibitor" refers to a nolecule that alters

parglycese pxisiatipryiids lactetselformation dheatakelew! npiselser Thuss based on the

Of J\%PIE@S oP%}&OﬁtP g0t'i1§ "ERIg\gIB l‘i%@?ﬁ%gfdegc%ﬁded RlcPdife '05?1'? bgglsed to inhibit

ragnen ereo PEP i'C compo
an Cfomtriteb@dieealse lthe TRPME inhibifoadinom@atesGDP- Itekeapy. esent
i nvention, the inhjbitor ng conpl etely bl ock the

(&

[0192inct i ont st inTeNs. Tukthen tnelides dyBethag of dectiepung ghicpeen secretion in

nay b It e c
%ﬁgﬂ;all ﬁléaféﬂaﬁ gg | Eurﬁglﬁ)gcgr,c %fﬂceg%ﬁv J‘gs?ﬂ 8%.% 4ti%reof comprising

t erad:rrﬁnismhag d@s"the ahigjest 40 effoetiversrabwiti af diTﬁ’rMénnlmbltor such as a

which there is.j aired cose utj| t d
S BmEPP R G oTRA B G e e FuAE s BERRE Subclasses, or
norsg&qh@ B¥mPburtlis AL BRd2BEVE, s a?ﬁ&ﬁn&@m‘iﬂﬂaﬂl&‘@&éé&%lé $alt thereof.

avai | able to practitioners of the art, for instance,
[0193 Robi r@lmmmhelad@momw@aﬁmwfmgh( Shain E@lymptlde of 29 amino

910a01(12 re)51dues extracted from pancreatic alpha cells. Its physiological roles, such as

elevating blood glucose concentration and activating hepatic phosphorylase, are
available to practioners of the art, for instance, in Stedman's Medical Dictionary, 26"
Ed. (1990) at 729.

[0194] The invention further includes a method of enhancing insulin sensitivity in an
animal, preferably a human or other mammal, in need thereof comprising
administering to the subject an effective amount of a TRPMS inhibitor, such as a
compound according to Formula I, or any of the specific subgroups, subclasses, or
specific compounds described above, or a pharmaceutically acceptable salt thereof.

[0195] The invention further includes a method of increasing beta cell mass of the
islets of Langerhans and insulin gene expression in an animal, preferably a human or
other mammal, in need thereof, comprising administering to the subject an effective

amount of a TRPMS inhibitor, such as a compound according to Formula I, or any of



[0175] The term"effective anmount” of a TRPMNb

inhibitor refers to an anount that inhibits or inparts
wa@poostdiishd t ory ef fect on a TRPMVb receptor. SucPCEIS2008/001445

anmount is sufficient by itself or in conbination with

other TRPMb inhibitors to inpart a TRPMb inhibitory

effect to a cell or to a V\hdl"é"‘organismto which it is

adm ni stered hi sone enbodi nents, an effective anount

is one that does not cause excessive toxicity,

i r rthe agpecific abpmugs,csutedpsass@r specific heompomes lescribed above, or a

compl i cati onsl comre Slur% w th a reasonabl e
berR fqeuliga ]ryaatcic?i?tglf §% ?‘e’ﬁ?é term"insulin
[0196]S| St anpR: $HRARGTENcIH&ESH I'h@',fh%as(l)ﬂ: Redtltfy o Yrb®RtiRE obesity in an

mani f estations which include insulin resistance; o
hy petmals upiefierabla; andnmans et i ethde poamisral, dn abetdeghereof comprising

mel |j t.us, (NI . arterial ertensi on; ral. ... .
(Cvi bt B agache pbishat R BRRRPTA R 2 T3S ghbior. such as o
t hesoffjoRhd ladtdmig@EF St 1,CaHt ARNSE B JNeEIAY &16?1@)@@&' $ubclasses, or
angi opat hy, atherosclerosis, diabetic nephropathy,
di specific comppoplitdeycribed dbayaloe o ipbameaseuticatlyrageeptanle saltthereof.

ch as fetingpathy,. Lanact formation an I 0 , :

01 o HaF SRR Pz clol B AR oD at in ihe

dy subgiteiessiug cghnraoetishesi dSredsiicedddnsi|Ditionary, 26™ Ed. (1990) at
resi stance, dyslipidem a, polycysitic ovarian

nddéme, obesity, hyperglycenia, hyperlipiden a,

Sy . ( ! .
[Ol&?;%jper ph%eéatcﬁro?rﬂlg’eﬁrg% fhdrtd 8}" %&%dd@gﬂﬁsé\?beéle?bove, the subject of the

perinsulinema, a ypert ensi on. I'nitions
of rhétaséd, anlesi bilensisarkmawvditbablay be amyyamien oaltich is need of the

%: C&a;%xiqt o rr&fe[aggétyio?égégt;}?ﬂtpg%gﬂ\ B&B’%‘éﬁg% !géie but are not limited

desgri 0 st oml atie aihSH 4 .
| feqerh e ety Y BRASE ity SN S el ., i

anooonkeyf ot geindRpighinsulm bicreimg elic hinagther erobgbuadtspfhe animal is a

Formula |, or .any. of t.h eci fic subgrouyps, .
sutlbrea@ebenii” emerligted Rty BTt Roh s pepet. In paticular
us eghBddibhtELthebiebjédi D ki t14ifle8 ReRhoBY ANAfmApecessarily

be the sane when Used in vivo conpared to in vitro.

[019%Mct or s logeheral holarora e skitabde dess vaHdeph shampaaighipingdout 0.005 to
o 5y T, - SRR ST Bl g per o, e
C O3 @Ot 00dbon® 5 O @pdr, kigraf Hoof welht P fecipient per day, preferably
Sutirglrtgg egﬁgesgtb 8.|0%St%e930 n?gr/kgslgz?}gir;(i)sﬁ pcrgt%?a%f)rl] Cljr? the range of 0.15 to 60
mg/kg/day. In other embodiments, the suitable dosage will be about 0.1 mg/day to
about 2000 mg/day, administered as a single dosage or multiple doses throughout the
day.
[0200] The compound may conveniently be administered in unit dosage form; for
example, containing 0.05 to 1000 mg, conveniently 0.1 to 750 mg, most conveniently,
0.5 to 500 mg of active ingredient per unit dosage form.
[0201] The TRPMS inhibitor, such as a compound according to Formula I, or any of
the specific subgroups, subclasses, or specific compounds described above, can be

typically present in a dosage form in an amount ranging from about 0.1% to about

100% by weight, preferably about 1% to about 80% by weight. The present invention



descri bed above, be used when increasing insulin

release in vivo. [0178] The invention includes a
woredoRoersef treating diabetes nellitus in an anPeEIUS2008/001445

preferably a mammal , in need thereof conprising

adm nistering to the subject an effective anount of a

TRPMb i nhibitor, such as a co¥pound according to

Formula | , or any of the specific subgroups,

subcl asses, or specific conpounds descri bed above, or

a phsy miamh@@hh YrResEN HBLE1 Bab _tabélhesrowfpref’éfa@m?gtdm 8% to about
n

al so includes a nethod of preventing diabetes nellitus

i n 20%0,zabonel%, préf er Hidb\byaweightrf the dostgerformanmal , in

02001 § n BER e AT RIMERRRI R BHRE Brbobelaedt Pt T shoud be

I nhideiih@tered tCAThes e eall PRRHACoREERH AibAY of theRixkivl cBmipound of from
or any of the specific subgroups, subclasses, or

speopt @ 083 iphake g Sded cprefrseblgrbpat 081 ta 50 pM, most preferably, about
ph eut | I I : ; o

P ERCHIAP 3o oy oRERL Ok Scfifd, HESGAte BTkl Erous iton
I esofsd Q0005 Sy it Gskution éMthanictiie ingredient; aptignallyhinesline, or orally
or other magmal , in need. thereof, conprising. . ) )
adrAdBIstsEoches & bRIuS eas)taBingaAort §- Bl i ob s attive gsedient. Desirable
TRFIIYé?d ] R Ingg ibfe.sfﬁﬁf?lt edabg g%H@MLb%]s QRS Frobiddr 3bout 0.0001-5

I
any o e spe i ¢ subgrou subcl asses, or spec
conpgiipts ot dyanidnadteabmfesions canthaignboeti0i0044115ymg/kg of the active
acceg%gble salt thereof. The invention also includes a
met'RBI¥BKSk r eating or preventing insulin resistance

[0205] a ”Bn‘l“ﬁl% kR irﬁ&i‘%eagglif%ﬁécﬂshag that S (i’néiiﬁﬁl”fﬁécrétfbn, GLP-1
effecti ve anount of a TRPMb i nhibitor, such as a

comooetion,ofr fswlinyisensitjvityr being eoharché bypidei TRRMS inhibitor, such as a

subgr oups cl asses, or a .pharnpceutically . o
e cTpRERg oL AR B RanGaBof TRES RobRL P Yn 203 AgHe20%: 50%
a ngrRRoThBf 809,809 Br MRS & HeRNAbUL BO tRBbSRI99%, or alternatively
preferably a human or other manmmal, in need thereof

confpRm gibayt 2efii tei aoet PAY- t hunhdn guderspegificeembedimeat, the method
ano q . | | I u . . .
St TR DALY oG GRIBPHIE TrewS inivicors
S ubgitlh WP ScongptadaasesdingrtosPaaidla I, wheputhdseles or inived compounds
above, or a pharmaceutically acceptabl e salt .thereof. ) )
TherRedHd t@ Egmulel s Preschbth ol dMoypkwaHidgieny to enhance insulin

hy RREQLYE CBY -1 Becdllidd bFBhsuliR"Sh&H AR} ¥y af 1&sDHEBMR 10%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90%, or 95%, or from about 60% to about 99%, or
alternatively from about 30% to about 70%. Of course, in othér embodiments, the
insulin secretion, GLP-1 secretion, or insulin sensitivity may be enhanced to differing
extents.

[0204] The desired dose may conveniently be presented in a single dose or as divided
doses administered at appropriate intervals, for example, as two, three, four or more
sub-doses per day. The sub-dose itself may be further divided, e.g., into a number of
discrete loosely spaced administrations; such as multiple inhalations from an
insufflator or by application of a plurality of drops into the eye.

[0205] In another embodiment, the above described compounds may be used to
enhance insulin or GLP-1 secretion from a cell or enhance insulin sensitivity of a cell.

Such enhancement may be in vitro or in vivo. The amount of the TRPMS5 inhibitor,



or other mammal, conprising adm nistering to a subject
an insulin secretion enhanci ng anount of a TRPM
WO niolo915e¢ , such as a conmpound accordi ng to ForP@mIUS2008/001445
or any of the specific subgroups, subclasses, or
speci fic conpounds descri bed above, or a
phar maceutical |y acceptabl e-4Ft thereof. [0181] The
invention is also directed to a nmethod of enhanci ng
GLP-1 release froma cell, conprising adm nistering an

ef kegH hy e campsnhd of P@niﬂﬁﬁl\ﬁ or Ny i ft e ,sp&difib s@bgrdups, subclasses, or
corrpound accor di ng to Formula | , or any of _the

spérsific commgrpdpescaibsd| 2boves usesh te pakpngec iRsyhp otpsERsion, insulin

SeSEELI I A TPRRLEELEN SFOLTR 150 i o
syRrbingated tanthisec Fatiotysuch asphatacelaheticsaindtphernsdodysamics of the

of Langerhans after food. intake, thereby | owering

bl BaAICHlag oEWorRd dnay require| thats a Jarger 0% swealles janqyehof fhe TRPMS
an f S

ol S BEOSHER 2817 RPBRLUES S Torbut 1 A, P IRGIPEAHE subgroups
s e yebtldss e 9 tspamfip conpowsist descritied| abgive,abd ys@lCWhmepancreatlc cell in

GP-1 (7-37),. is secreted framthe

e Ascab BRI $roSTcr e oib MFRAR© Gy PERo8 o enhancing
tNenstith rERAR HdUGLBES éé&%&i&ﬁ frdth R dell &t élhfaﬁclhghﬁﬁﬁﬁdsehﬁnwty of a
response to other stimuli. GP-1 acts throu

G pelbt @qmmnpg eontading- tsh@rffeblcmtheﬁc@BtPMS lx;rlpbttqnt isoehl Iay a compound

gugf%ﬁ?@ﬁn%nt% g% ﬁgz)tﬁ\%%pllbc}/f iL asfpec?’&dlg)%ﬁcpe 5bcilasses or specific

Ab%bﬂh@ﬁﬁnds%@cr{b%@%bve St udi es have shown that
a- gustducin couples sweet receptor T1R3 in sugar- and

[02086heet endn - ¢jie adigent eafr s @epest af the| preseith tyention, the method

ot VRS FGERRL O Bty FORud B et T TRems inhibior,

[ O3&ch aﬁl%ohlpbﬁﬁds e FesmaRVE loa|lanp yfsthelspeifialsubgroups, subclasses, or
functions: it stinulates insulin synLhesu s fromthe
pafRgeaiig ?canwnéf deseripgd ?‘?PVS’ yhereas@l%ﬂ $raEHES ReHHer |

[02()t7F‘er eby p, OyRS 'eﬁ]lgo@lh%ﬂo éc?vcﬁ{ the ?)cséﬁt Hﬁ/@ﬁ@(ﬂ?eﬁle method

gl ucagon secretion m t e pa creas; i ncreasés
betampakds cvatstingad ce]ﬂLspr!aferab@eaneLetype estsro&ndoc#meldell with a TRPMS

doUTtientEh ey FRIPAIES S dguTiog deer i heitbespeic subsroups.
subclasses, or specific compounds described above, wherein said cell secretes GLP-1.
[0208] The present invention is also directed to a method of enhancing insulin and
GLP-1 release from a cell or enhancing insulin sensitivity of a cell, comprising
contacting said cell with a TRPMS inhibitor, such as a compound of Formula I, or any

of the specific subclasses and specific compounds listed above, and enhancing the
insulin secretion, GLP-1 secretion, or insulin sensitivity of the cell by at least about
10%, 2'0%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 95%, or from about 50% to
about 99%. In another embodiment, the method comprises contacting said cell with
TRPMS inhibitor, such as a compound of Formula I, or any of the specific subclasses
and specific compounds listed above, and enhancing the insulin secretioh, GLP-1
secretion, or insulin sensitivity of the cell by about 10% to about 50%. In another
embodiment, the present invention is directed to a method of enhancing insulin

secretion or GLP-1 secretion from a cell or enhancing insulin sensitivity of a cell,



satiety; and 6) it pronotes weight |oss. Several roles

of GLP-1 are described by U S. Pat. No. 6,583,1 18,
wo@s/oPav4 No. 7,21 1,557; U.S. Patent Appl. Pe@I/uBm08/001445

2005/ 0244810; Deacon, Regul atory Peptides 128:117-124

(2005); Turton et al, Nature, 379:69-72 (1996).[0183]

Sone research has been done -t"é7-| dentify non-natur al

pepti de and snal | nol ecul e agoni sts for the GLP-I

receptor. Such conmpounds woul d be useful for treating

ty pmbridimbed8cting i@ cell Neith &S ERPMI @fBbieRRASNES a compound of

mmc the effect of GLP-I in that they potentlate

gl Jtessals h@ueay of feuipeeific shledasses anshapecifisicogwiopsds Jiged above, and

ex?ﬂggﬁc%g ek %]gs{uﬂg e?reﬁg@é’&??eltn ggcpgétg rnSI enlgguhgn ser S}tlyVlty by at least

[ S(ﬁbahetb%fm%a(}% 40%350% ﬁﬂ% [ ’M)B/o, @%rm% ae 95%,Iw\ﬂtom about 50%
the U S. Food an Adm ni stration

ROV e R Simaisel o PBowg 1006 i Sbasb Do Rng fhorein said cell i
patdf%ﬁI%llWOEalrh?ig Seif. f ARAAE SnBoklr lﬂsthg‘?'?es@ﬁtem('éh o1ds directed to

ormn, a sulrony | urea, or a co
metd method oﬁredhzmcmg msmim secestioh wir GleR+¢ sbattiae fioavedell, or enhancing

adequat e cem control. Qther potenti gent S
i s i R of grcelh pompaFRe B%W‘tﬁbtmcgei?é‘f s‘ag %”eriu’% inhibitor,
€. %uch ngug %gﬂlp%{m@l Fopfitd 178t GhY! 4t @6 Oﬁatéﬁ&i% %fgg%fts% or specific

gl ucagon- | e 1 receptor,” Proc.
SCICOIItI@AndiOhé@Qi @37@ 92&21 élﬁﬁlﬁé')lg tp@]lﬁslﬂhnTmEr;tioanéﬂtféil secretion, or

aspect of the resen n h o o o o
st i it ’é’t?er’ilélt‘rvet§etb?'s%t 1@2’ &grﬁa r#ag}t”r‘g& fr‘ﬁoé’f 6Q%, 70%, 80%,
TRR, I&mﬂ%t&rﬁorﬁ%om 5@% t@rdbohta%%obr sleaaasiepd flohahbout 10% to
TRPMVb i nhi bitors, such as those exenpl i fied herein,

carabgut 3% dendowhersiarseid edibisnalagzelly o¢cuging human errselng secreting cell
i ncr e@LsI; rf% crg?rﬁge{]?“ ci al effects. of GLP l. Thue in
ain

cer t he present 1 nvention DFOVIdeS a

[02093t hod OAnyE am0ai o0theMERPML 6aBiBit6f, s@tPad afcofiPound of Formula I that
intestinal cells, such as small intestine cells, with
t hePrevigsethaaiesired degree of cuhanesmps gan e uped. cBereexgmple, a single dose

L syl 3 (breem &@%B%@hgﬁog&hhﬁvu{eﬁl]& bddEo @%M’?o 001,to 100 mg per

i nhibitor, such as a tonpo according to
or lalvgrah otf hedg pmgkftlp}:r ebap,npiefesably aholned.at to rabcmte:t.‘edlg/kg of body
to a.cell of to a whole organismto obtq%mt

enhEGi8RigP & 48y is [appEopriate. A {syltgﬁ?échs Prefterablyppdministered orally, but
| nhiahddigh) cammte REA RE SRS €hibcutaneous, intramuscular, intravenous or

intraperitoneal routes or any other suitable delivery system, such as intranasal or
transdermal routes can also be employed.

[0210] As used herein, the term "enhancing” and grammatical variants thereof refers
to increasing with the amount of or the degree of. For example, enhancing insulin
release or GLP-1 release from a cell means increasing the amount of insulin or GLP-1
.that is released by the cell. Similarly, enhancing insulin sensitivity of a cell means
increasing the degree of insulin sensitivity of a cell. Enhancing includes but is not

necessarily limited to modulating, modifying, activating, and the like.



by itself or together with an agent known to cause the
rel ease of GLP-1 secretion, such as glucose. By way of
wex@spdmp4 t he TRPMB used in the invention can PEI/HS2008/001445
TRPMb i nhi bitor that has an |1 C50 of about 1 micronol ar
or | ess, preferably of about 100 nanonolar or less. In
sonme enbodi nents, the TRPMb i4fhi bitor used in the
nmet hod inhibits the TRPMb receptor by at |east 75%
preferably 90% at a concentration of 5 m cronolar or
| ess. [0186] As used herein, "GP-1" or glucagon-I|ike
peptide- 1 (G.P-1), is a gastrointestinal protein
Compb§iBogas Whi ch enhances insulin secretion by
adm ni stration of nutrient, such as gl ucose,

[02¢f" bohydygd %resteﬁ‘tt an@flﬁ$I?|1£]SdISOO le&t&f‘ do Erd8s aehfpositibi§ useful for
physi ol ogi cal roles of G.P-1 and the various proposed

me ciieating ndialzefesQnellitus; shedivercbistasce wymdroewt hyprysbremin, and obesity

are descri be st ance Kr e Lanc

cseR s R infhiloby ik 425 ROMBEGTH S B PF AEE siclosically
12836cgl;tzb1@gglt (RPF) . Unl ess otherwi se stated, "G.P-1"
nmeans G.P-1 (7-37). By customin the art, t he

102824 no- t e¥ pescen inention (iy-2057) divesiedhdervasioys grErpositions useful for

ng;greasm rl])%te oeﬁl @5?%%@‘:? éé%tg I%zf %\iﬁ%?&%ho%d il;rgaxﬁwzgéﬂéoexpressmn,

sequ
ar t dechdsbing paptrie Secreeeh asd ériplyiviSand glucagon secretion, and inhibiting food
NH2- Hi s- Al s- @ u-d y- Thr - Phe- Thr - Ser - Asp- Val - Ser -

SerInfake. COBPTFEQ MSAFIBL MOE- $UpS. 6 @- eaverqung. of dofpula T or a
p 0187] In certain
nt@gls}é%rﬁlwﬁl%gpfég%gaﬁ o Bitor E:ause]s in increase of

[02@]P- | relreasme afpeahothc ﬂﬁ/eient ailnvertion0% directadorto abopharmaceutical
10% to about 70% .or from about .25%to about 100%
ot hEATTRIRE GH SREREIN AT RRNE TR R6F o unagud; o Pormula 1, as
amiinedf abeE- lncl'u%illrfgaﬁﬁx‘iI JtT a8 pBsifik r@rﬁl%dlﬂ@ﬁts(?%ﬂ&asbéfs or species
about 25% 50% /5% 100% [0188] Preferably, the

met aﬂsdnbﬁd abm/leeascii rmge @szbrer pharasecutically edcaptabde carriers. Preferred
or ..ot her

o raniestiont of tadpreba Tnfent Rl e PR Ea gk Cuydfions comprising a
Suckbrgound ke - one or more embodiments listed above, and one or more

pharmaceutically acceptable excipients.

[0214] The pharmaceutical compositions of the present invention can be in any form
suitable to achieve their intended purpose. Preferably, however, the composition is
one which can be administered buccally or orally. Alternatively, the pharmaceutical
composition may be an oral or nasal spray.

[0215] The pharmaceutical compositions of the invention can be in any form suitable
for administration to any animal that can experience the beneficial effects of one or
more TRPMS inhibitors, such as compounds according to Formula I, or any of the
specific subgroups, subclasses, or speéiﬁc compounds described above. Foremost
among such animals are humans, although the invention is not intended to be so
limited. Other suitable animals include canines, felines, dogs, cats, livestock, horses,
cattle, sheep, and the like. A veterinary composition, as used herein, refers to a
pharmaceutical composition that suitable for non-human animals. Such veterinary

compositions are known in the art.



[0189] Detection of GLP-1 release can be perforned

based on net hods known to one of ordinary skill in the
w@eaog/09713¢4 udi ng t hose descri bed herein. See, ePQI/USI608/001445

Rei nmann, et al, D abetes, 55(Supp. 2): S78-S-85

(2006). [0190] The invention also includes a nethod of

decreasi ng gastric secretion48nd enptying in an

animal, preferably a human or other mammal, in need

t hereof conprising adm nistering to the subject an

[02181 f ect i vigeyMRHMcelfica pldpaMriohs BE fielp?ésenBih&Bntish @n be manufactured
conpound according to Fornmula | , or any of the

s pesingilknosubaetods, fos gbahples by means o @@hf'(ﬁrmoa@hwungl,sgranulatmg,
descri.bed.abov a phar tlcaII accept abl e

© narer k1 sty D80 PRRE I R Ched 4. Fhatmaceutica
mephperaions B6Y Sial b cdrPBEl obfifirdddeby BombBindil fR! active compounds with
preferably a human or other mammal, in need thereof

conpkid gxmglea@nPMicglaBy igrgding the gesylimiganixtuip age peeaepsieg the mixture
amgy 2} es aﬂ-%%'gﬁu{g%ftgﬁlteoa{lxﬂﬂgy #9?%8?1‘68 %%%F&gary, to obtain tablets
according to Fornmul®)a |, or any @ specific
subgdagpscorssibcl asses, or specific conpounds descri bed

above, or a pharnaceutlcally acceptable salt thereof,
l021@1p | i ShRAessutien] prrsipients 4hi W9 lzd?‘i‘PWPoFle the, affp Suitable excipients

11?&6' ﬁﬂeﬁf sﬁéﬂe X&h%@&' e&ﬁ’ﬁ tés‘é I) @ﬁiérggz mannitol or

-1 1's processeapgron1proglucagon and iIs réfeas
[ nkorbitbla dellohde fprepardtioae redd/or | cagcium ceolsphates, rfby example, tricalcium

| ocat in th dlst snal | |ntest|n colon in

- oShomalery AluE b oGP BhosE Je el S5 Eieouib e girch paste,
G REREekY 9)%95 @dnﬁ&ustﬁuﬁf%@aﬂﬁ%ﬁt Abe (fakLH, |;@tat6rk‘i|arch gelatin,
enhances nutrient-induced insulin synthesis and

r eltragacanth P- methylnul geldglosqasul ihpdosyprepiylmrethylcellulose, sodium

( I nS lf)%%gt é}@ﬁﬁg g(s:gglt il at?)ggr%%}y u}{) o qadgfl% as &b desitsd, Sdlslntegratmg

gl ug@fﬁ@ Barb BE b&@ddd0 Buchdid tHe dboRt Inferflidfiéd btarches hed h1gH cabdxymethyl-
enptyi ng. These gastr0|ntest|nal effects of GP-1 are

notStafqh,j ﬁ@sswnkg@ polyminy bgyl@@lﬂﬂ(@ét &Zarndi aﬁglinn:gaqi@ opa salt thereof, such
“%ﬂ.; b8
I nl ‘% 8 g‘l f% arg%ﬂg)g)gtagls ﬂg&; 13%& Jl]% gg%nAwd lubricants,

pr @&umalnqﬂe (s\d&’da\/ ﬁldat@mcaimd oﬂQﬂG)th&Bdf stithad, ahagmgsium stearate or

| i pogenesi s or is. GP-1 stinulates glyco en
sy felgen steaggte, ea ar B%V%i‘&ﬂeaﬁ glysal Prefaceres SFORION R pyith suitable

r a%oﬁh?és Qﬁﬁ! 1t{H'é§1‘fé(§ are Qgﬁtanp%sgzgtr‘fghuﬁ&g For this purpose, concentrated

saccharide solutions can be used, which may optionally contain gum arabic, talc,
polyvinyl pyrrolidone, polyethylene glycol, and/or titanium dioxide, lacquer solutions
and suitable organic solvents or solvent mixtures. In order to produce coatings
resistant to gastric juices, solutions of suitable cellulose preparations, such as,
acetylcellulose phthalate or hydroxypropylmethyl-cellulose phthalate, are used. Dye
stuffs or pigments can be added to the tablets or dragee coatings, for example, for
identification or in order to characterize combinations of active compound doses.
[0218] Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs. In addition to the
active compounds, the liquid dosage forms may contain inert diluents commonly used
in the art such as, for example, water or other solvents, solubilizing agents and

emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate,



I nventors observations, the TRPMb inhibitors described
herein can be used to inhibit food intake because the
WA RBRBISHhi bi tors i ncrease GLP-1 rel ease. [ 0192(T/Tkz08/001445
i nvention further includes a nethod of decreasing
gl ucagon secretion in an animal, preferably a human or
ot her mammal , in need thereonconpr|S|ng adm ni stering
to the subject an effective anount of a TRPMb
i nhibitor, such as a conpound according to Fornmula I ,
or tenyylohlcbhs, Spagylf behzsatbgprupplene Sglbé‘dlaSISi’:\Butytdne glycol, dimethyl
speci fi c conpounds descri bed above,

phaﬁoﬁﬁ%@lﬂet eHs ((p prsteaspionssed, T, coppy 18RS, olive, castor, and

VSS90, B0IETTBEGORS DR oS AR e iy i

panesreeabfsorhnltanhm&mluttaresltheseqihy5| ol ogi cal roles, such
as el evating bl ood gl cose ;ﬁncentratlon

10281 1 vat | MSPRRSHRIE &n BHALIORIP ssaem%rcema%lﬁ SaBFY pegtain suspending

pr r f
LA, By ko, i 0 o TR st

i nveontitamnestears trhmrocrymmd@selhﬂmt hhmmmenﬁammde, bentonite, agar-

insulin nsitivity.in an [ , preferably a hunman
or ?ﬁaﬁeapaﬁ’?ﬁﬂpé‘tn\i‘ ?ﬁdﬁjé’ét&f“tsﬁg?g%f conpri si ng

[028GYM Ni StRY LNFirther teRfbodURERC thedinwhiiBh tis VairetidLIné Dichéwable tablet
TRPMb i nhi bitor, such as a conpound according to

For ¢amiprising a medggagly sffeetiee gp@lmtfoif @ E&MSdg.b@nor such as one or more
bcl
el 53 PR BP0 AR PR Sl s

| NVERéW Dle ftabldthere kiekhdesha artet el eqf, U reasitrigodret,684,534 and
cel | mass of the jslets of Langerhans and insulin gene

exphs @é@p% cpeh afwhish ARIncorpeEst Tefersnerinals HHISY her

¢ ter 0
[Ozgﬁe subj ect angef c%%gntégoﬁgn}%é %}lgaﬁ’%g}bwgsllﬁhél ttéc()lr to an orally
sucdisiscgeatimpnpatpekitec ovltireig daal eealiy ldesintegratng a;m)ynposmon further

Of the speCI i &I? B‘g‘gglg’ggﬁs}t@ %g?)g%g%ﬁlg?%%mhﬁ'@%apgprdmg to Formula I,

accﬁpﬁgé’éfethé #émﬁ@@dbag?(f)ups[ QiRBkselhsr éﬂé%ﬁ‘fétdo%bduﬂﬁi HelRsibed above.

eating or preventing obesity in
ani O@adlly piseftegratmg tzblétanan knovat e rthersariral Seei nagneébIS Patent Nos.

oL SRR 4 N AT LSS0 RF G SELA B e in s
entirety.

[0222] In another embodiment, the present invention is further directed to a nasal
composition further comprising a medically effective amount of TRPMS inhibitor,
such as one or more compounds according to Formula I, or any of the specific
subgroups, subclasses, or specific compounds described above. Nasal sprays are
known in the art. See, e.g., U.S. Patent No. 6,187,332. By way of a nonlimiting
example, a nasal spray composition according to the present invention comprises
water (such as 95-98 weight percent), a citrate (such as 0.02 M citrate anion to 0.06 M
citrate anion), a compound according to Formula I, and optionally phosphate (such as
0.03 M phosphate to 0.09 M phosphate).

[0223] In another embodiment, the present invention is directed to a solid dosage
form comprising a water and/or saliva activated effervescent granule, such as one

having a controllable rate of effervescence, and a TRPMS inhibitor, such as a



compound according to Fornula I, or any of the

speci fic subgroups, subclasses, or specific conpounds
waele®snytsed above, or a pharmaceutical | y accepte@i/eS®a$/001445

thereof. [0197] As used here, "obesity"” refers to an

abnormal increase of fat in the subcutaneous

connective tissues. Stedman's’IMedical Dictionary, 26l

Ed. (1990) at 1235. [0198] In each of the enbodi nents

of net hods descri bed above, the subject of the nethod,

unl @mspouinb eicvbrdéng ionFérechli @, ormanyy be tienypeaitficndibgidiips hsubclasses, or

is need of the particular treatpent or effect of the o

met 66l fic SeEWOsATEFSTIPFL PRRYE- bifferipssehiopharmasquiigak gpngpositions are

c OVY(HOW AE theS gﬁ".e PSeeP ie% s 8@ %@éﬁt N/ ré(@@ 1@6‘,’ ad:vflich qgtipclzorl{porated by

dog, nouse, rat, rabb nmonkey, or duirea’pig Insu
secreédremvg io &k kentidety. ot her enbodi nents, the animal is a
i vest oc{;l animal , a donesticated aninmal, .o

[023dlpt as B gother gnbodiment, fherPresepb R is @iﬁ%rt]@ﬁga' g?tlm-shaped or
of &Q@r-%@'eggxﬁm%claﬁ’gcdl %oﬁp{i‘élif?@rptha{ 0drifisds WMS?%%ir%itor, such as

however, I'tabl e dose w be in the range of

aboutop®0E dcoomiinmgito H@ﬁluizgl,!«g, any. of. the Spenficaidgrowps] subclasses, or
: 8 Sg’gg‘gi{“ Céglpﬁﬁéggﬁg{%ﬁp%g&%@b%iﬁﬁgpgﬂﬁy%qdﬁﬁﬁﬂeg?ﬁin% Oich a film-

r eCsihﬁ'?émér ﬂ@fer-@ﬁé/pedﬁj}ﬁhﬁﬁéhﬁb’al !cB RsitibARER b@fcoﬁﬁgﬁeh,ofor example,
90 ny/ kg/ day, nost preferably in the range of 0.15 to

60 asy/ Gwtldxy disintegratiog eaddodistretinns, forms, s¢ig.abidministration forms
dosage, wi |l be..about .0.1 [day, to out .2000 d .. .
o RisHang R Wlerign bed Rl P i O sl oW disintegrating
t hr paghBthtidh Sragye.gl, 2N stldtRn forMORthté@Mting within a period of 3 to
conveniently be admnistered in unit dosage form for
exalplEteSont ai ni ng 0.05 to 1000 ny, conveniently 0.1

750 ; ' . 0 '
0236, 750, The IBFEERGRIENIYpd: ot B SEO B M onc rnges
I nhysbuding,, fos exdmpgls, matdrfoomig palemers which hake diffdrant! disintegrating,
or any of the specifjc subgroups, subclasses, or .
spelii FSPlbdHMp teqisles i bethUshoRe, MEHRE péhe: yoregpending  polymer

ggg%?ﬁ%ﬁ%%,?g@g&g%%%gfﬁfom fiffle ®8n HEO4HEstERN G REdikibAMisintegrants are
known which "draw" water into the matrix and cause the matrix to burst open from
within. As a consequence, certain embodiments of the invention include such
disintegrants for the purpose of adjusting the disintegration time.

[0226] Suitable are polymers for use in the film-shaped or wafer-shaped
pharmaceutical composition include cellulose derivatives, polyvinyl alcohol (e.g.
MOWIOL™), polyacrylates, polyvinyl pyrrolidone, cellulose ethers, such as ethyl
cellulose, as well as polyvinyl alcohol, polyurethane, polymethacrylates, polymethyl
methacrylates and derivatives and copolymerisates of the aforementioned polymers.

[0227] In certain embodiments, the total thickness of the film-shaped or wafer-shaped
pharmaceutical composition according to the invention is preferably 5 um up to 10
mm, preferably 30 pm to 2 mm, and with particular preference 0.1 mm to 1 mm. The

pharmaceutical preparations may round, oval, elliptic, triangular, quadrangular or

polygonal shape, but they may also have any rounded shape.



100% by wei ght, preferably about 1%to about 80% by

wei ght. The present inventional so contenpl ates an
wa@ewane75ef about 1% to about 50% preferably aPOUUSHO8/001445

to about 20% about 8% 15% or 18% by weight, of the

dosage form [0202] ldeally, the TRPMb inhibitor, such

as a conpound of Formula | sh®utd be admini stered to

achi eve peak plasma concentrations of the active

conmpound of from about 0.005 to about 75 mM

[02p8Ef er ably anatheutmBodiinehq) the prédentmidsienpisiefiedaltiéd to a composition
about 0.02 to about 30 M This may be achi eved, for
exaffinIsipg, a RBarmeceuliraly LRCtivA] %‘?‘P’én‘)foﬁ BRBM??oerénbléor such as a

5%§ dél?rhc% toP RS 'Ingégﬁi%%?tt S Coﬁ{ﬁgodp'g subclasses, or

al i n ad MmN St et e
abosﬁecﬂic&bnﬁ)oﬂgdﬂdesbhbechﬁhdv‘e eontagiee dh amban@mw sallm}oﬁnds a gum base

bI 0 evel s E‘:é ag? TTEI nt ai ned by, continuous infusjo
Emv fafjgnads 5089 Ceating egnimised At It H% by ¥eight of the entire
' nf 4:’1%'(19&5 E 2L pg cﬁF@H& tﬁc 1&&6%9@1(%59{ s t:BRased into the saliva.

actlve 1 ngredi ent e net
per Forexachpde)dhSt PaenttNe 6 71@17]6,1 véedr Btlntmlrpoﬁeﬁ -Herein by reference in

secretion, o nsulin. SI tivi be| enhanced )

¢ e PRIt P SWH e obioRt St et SPUFALH s costing that
i s aphangesd Bise fSraat1atahi0 U(Dné—@r/mo?é)c@m}?&lﬁﬁs ﬁ@c@rd@l@% Formula I,
60% 70% 80% 90% or 95% or from about 60%to about

99%r Qﬂy ofl the ISP@Cliﬁ(velltggrfﬂlmsnﬂdjglﬁgsesz@p/snegle;Mpc@@dfs described above,
Thus nor e

conti tebua g FeraBEE e ot B0 1 Phinobnd affrding o gagnute 1. or any

or HDhE s &m@suugm@stmlas@@c& SPBCifio RBAPBASdsAke&ritid i ove, may be
to Formula I, wherein the one or nore conpounds

ac CRYCBANH N { VAT EBE rAMQHNSS, uch mseabont 30% aA%ASGhtor 90%. In another
suf érh?écﬁﬁ]ltentt *he Wd' d&éb‘l!d{u[g/t%el% tu'l:? F nra 25 ﬂ)re%ent in about 30% to

secretion i N Sensi ity by a

10%bon099%3 Mothed ¥mbbdithent) the contpoul Yecdity to Foldia I is present in
or from abou% 60% 10 about 99% or alternatively from
abotRous b P 30a¥oit©70% O course, in ot her

038P 03, Sl s e EBECH 3 ptamccuic

ext mnmsn{oﬁhz Guitablh efod esirosed atsieisratiorconeeprigng | yedieally effective

Pr egnelgltm% of anl"lePl\% %igltgroggchoa{s aa gonqll)aluln%eag:cording to Formula I, or any of

| the specific subgroups, subclasses, or specific compounds described above, and a

suitable carrier. Aerosol compositions are known in the art. See, e.g., U.S. Patent No.

5,011,678, which is hereby incorporated by reference in its entirety. As a nonlimiting

example, an aerosol composition according to the present invention may comprise

TRPMS inhibitor, such as one or more compounds according to Formula I, or any of

the specific subgroups, subclasses, or specific compounds described above and a
biocompatible propellant, such as a (hydro/fluoro)carbon propellant.

[0230] In a further embodiment, the invention is directed to a transdermal drug
delivery composition, comprising medically effective amount of a TRPMS inhibitor,
such as a compound according to Formula I, or any of the specific subgroups,
subclasses, or specific compounds described above. Transdermal drug delivery
compositions, such as devices, are designed to deliver a therapeutically effective

amount of drug across the skin of a patient. Devices known to the art include



doses adm ni stered at appropriate intervals, for

exanple, as two, three, four or nore sub-doses per
wa@l2008/0T15e4 sub- dose itself may be further divi decy/us2008/001445

, into a nunber of discrete |oosely spaced

adm ni strations; such as nultiple inhalations from an

i nsufflator or by applicatioof a plurality of drops

into the eye. [0205] In another enbodi nent, the above

descri bed conpounds may be used to enhance insulin or

G Rstrveiaysd ddices Vol @ing ehdmiananharoatrontelrate of drug release to the
sensitivity of a cell. Such enhancemsnt may be in

vi £kip 29¢ deyiogs y@yoling aadisrAFtion Of (the dMgpipsa matrix. Transdermal drug

| n | f

PSR USi0, AshATRAURLr AL BRI oo st o
[023¢pn”pounﬁs cdﬂaﬁrerbmﬂmbrm,e1heU§Mntaoe1&r¢Iahnompbm3uhs of the invention

secretion, insulin senS|t|v i.Qn
nofoAREss Fam 19puh 8- QR ang dord batetlosa otre TREDE S such as a
t Ocdxﬁ%é/drferf FEREHRTS of Uil ﬁsth@'@remoﬁbg%dggssm‘passes or specific

phar macodynam cs of the particular conp
reqmmpmlrtdhadlesmlb@r gbovenr lmnahdtber ambodimenft, thee ciﬁﬁiﬁbﬁtlons of the

nhi bi t or ch nd of Fornul a r f.
¢ hEVEHIE forEPrig e At ok 48 saatt 10ng pha TREMS abitor, such as
COM@H@Gﬁn&'%? ¢ohhed Ial%Q\éﬁy 0P€hes! SFEEI A S REHSH, @éﬁdlé‘sses or specific
cell in vivo. Accordingly, one aspect of the present

|nv@npmuw8ﬁ9ﬁamm®ahb@ of enhancing insulin rel ease and

0238 T e SEUPB L TRPVES bt Rr R 35 SEreREMY orting to Formula
W 1 hom arlyRIY¥Bthe nPedifit %bfﬁ’uﬁﬂ AfbcRsER PO tsgelclﬁ@ cRiffonfds described
to Formila | , or e specific subgroups,

suBRIvEseB de déﬁeﬂgw@é |bb’|t%5t1é18 ﬁﬁ‘é&ﬁﬁ?ob}é‘é BFIng @dmaﬁm ef methods known
0
B0 oL, PRI Al Ol ARG lor g6 2B nsuin

pr sdcestivhl GIP-paesrerat, ior in@ilin, sensitihita b?jREM:’g ampt bivb@ksay. This in
such as a c¢o und of Formula I, or of the
sp&&?f%saayswﬁgggﬁfp@e %reaerpta%fs@éuhlbrrel%%éﬂ?sr @%@ﬁﬁmﬁ% or GLP-1

de i el |
R B BperRERL AR Al by SRELALERE SIS o

i nsushtas @rcontpoendref Rounwabpri ses contactlng a ceI
efera t ndocrine cel |l
LR A TR N Sy e
any, & ahP&fthe Gpbdific SSuBEFoAPS Ssubclasses, or specific compounds described
above, can also be determined by means of the assay described in Example 23.

Methods of Preparation of Compounds

[0234] TRPMS inhibitors can be identified using the assays and methods disclosed
herein. Additionally, the assay disclosed in U.S. Published Patent Application No.
20050019830, hereby incorporated by reference in its entirety, can be used to identify
compounds that are inhibitors of TRPMS. Such compounds can be prepared use
techniques known to one of skill in the art.

[0235] A compound according to Formula I can be synthesized according to methods
outlined in the following descriptions. The compounds for use in the present

invention can be synthesized using procedures known in the art.



subcl asses, or specific conpounds descri bed above,
wherein said cell secretes GP-1. [0208] The present

WO poon9isen is al so directed to a nethod of enhe@USIP08/001445
insulin and GLP-1 release froma cell or enhancing

insulin sensitivity of a cell, conprising contacting
said cell with a TRPMG i nhi bPtor, such as a conpound
of Forrmula I, or any of the specific subclasses and

speci fic conmpounds |isted above, and enhancing the

[023i6psul i nThedbBbwOIE, gddef2] |schaneeillvemate ayniheticIméthods used to prepare
sensitivity of the cell b | east about 10% 20%
30%mn@%dséé%e Igg%nt W(%ltl%re(%n %%ro%ss,mn%&nfi Iog#:ormula I canbe
ab % { QotliGingd 3 XuifdbleABANNEE \ %Ry al fifftable ket
rre?ﬁ%éégo rioses cnégt acutlﬁng s%fé} cel'l wth TRPI%/B able Kefohie o
i nhidbhyderin % switabls oganenyebeemtl swth Ao rethahal, [2-propammnyteahhydrofuran,

t he . specific suhc] asses apd specifig conmpounds |isted

ab RIENES g G SHE RS thereoh AS She BLshemeoh v harpni, B, RO, R, L,
segh PP ofle RFintd ! dbBveeNThE iptedecbf bNRatelghekhi@P a8 ent such as
10% to about 50% hi another "enbodi nment, the present

i nvetacubm sieyesior dnytpothssionmucarpertataimey be mbefkinriye propgss. nAn acid or

secretion,or. G P-1 secretion.froma,cell or,enhancing.

b s iy ey RE fanlihee S RsPad ot onfld Ry include, but
sahi gt limited to, H-tbRRYBsul BRI PAdi@ methyEhIfe®ic Ack PROSPIMric acid, and
of Formula |, or any of the specific subclasses and '

o pagfirice agishoBpRss chiabstsd inghetee, bunareonparmieg tthe  triethylamine,

i ngul i ' P | reti . insylin .
BBt B, AR BBl S5 oo, potssin
608%arbaitfte, aBA¥di9BPsarkbna®h % or from about 50% t o about

99% or alternatively fromabout 10%to about 50% and
whatheme dai d cell is a naturally occurring cell. In

anot her enbodi nent, ot he present invention is directed

to a nethod of enhanpcing insulin secretRon or G.P-I
secretion froma ceN-NHer enhaincing insulin

sensitivity of R&kLéel |, conprising confatiipg said cel

with a TRPMb i nhibitor, such as a conpound of Formul a

I, or any of the specific s 88+1d%§ssa%§n or specific

conpounds |isted above, andren ancing the insulin
secretion, G.P-I secretion, or insulin sensitivity by

at | east about 10% 20% ROY%R340% 50% 60% 70% 80%

90% or 95% or from about 5(0%to about 99% or
alternatively fron1q§ou,/ﬁ 61t0 ,ahout 50% and wherein
said cell is a naturalty occurring human insulin

secreting cell

[0237] In an alternative process, certain compounds according to Formula I, wherein
R%is H, can be prepared as shown in Scheme 2 (wherein Rl, Rz, R? , R4, Ll, and L? are
defined as above). According to this process, a suitable carboxylic acid is treated with
a hydrazone of a suitable aldehyde or ketone to provide a compound according to
Formula I. Carbonyldiimidazole and triethylamine can be employed as condensing
agents in this reaction, although other suitable condensing agents may be used as well.

Scheme 2.



or GP-1 secreting cell. [0209] Any anmount of the
TRPMb i nhi bitor, such as a conpound of Fornmula | that
w@e@siosss t he desired degree of enhancenment caPCDES2008/001445
used. For exanple, a single dose or two to four
di vi ded daily doses, provided on a basis of about
0.001 to 100 ng per kil ogram’8f body wei ght per day,
preferably about 0.01 to about 25 ng/kg of body wei ght
per day is appropriate. The substance is preferably
adm nistered orally, but parenteral rogBes such as the
subcut aneous, intraguscul ar, #¥ntravenods or
i nt raperitonealgirioutes or any othﬁqwﬁﬁgh&bhe delivery
system such as intranasal or transdermal routes can
al so be enpl oyed. [0210] As used herein, the term
"“enhanci ng" and granmatical (variants thereof refers to
i ncreasing with the anount &f or the degree of . For
exanpl e, enhancing insulin release or GLP-1 rel ease
froma cell neans increasRhg dgshe anount of insulin or
G.P-1 that is rel eased bylth cell. Simlarly,
enhancing insulin senelﬁy My f,a gell means
i ncreasing the degreB&f insulih SBhsitivity of a
cell. Enhancing includes but is not necessarily
limted to nodul ati ng, nodifying, activating, and the
[0238] ke. CompsoasﬁMhen&a{nQﬂé,I]le Jorep@mds eﬁFormwle fif whereinsR hasbR? are aryl

directed to varlou sitions u for.treating
i BPBSHEr] PEBSED HySuPa R el dyHrisSich & compound 1)

hy ReddryAesh e (atf RRSFIpbYn® rd §ilﬁ91630rgﬁﬁg/§olvent such as ethanol,
i nhibitor, such as a conpound of Fornul a or a

p hﬁsnropéﬁ@ll,daﬂrwdmram mbne@esqc + anchmidofes tl[l@QQ;fZimdl' ingthe presence of

N R AR ——

t heSdhehet 5. ofanlan@er haase adislysip sty e GRAG0 T¥ALRESIHRbondensation.
decreaS|nP gastric secretion and enpt¥|ng and gl ucagon
YS

seéyid pyalys@riaclpanitoit eragoti lgpided i, akielucae md,amethylsulfomc

TREJ:\{E ]llalﬂgsk)(:%l{l?crm Sal.ﬁ(arkuﬁpgﬁ 9a88r%%%1{:gatglg§t's:?{cg§$les]bh % ot limited to,

physi ol o accepta ek
as prégthylainlives, prchsepﬁopyleﬁf_mtmme | pydldinect edmiethydmorpholine, sodium
har ceuti cal
ganate potassium carbonate, and sodium carbonate. An example of this process is
shown in Scheme 3.

Scheme 3

+
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[0239] The variation of this method would include treating a suitable carboxylic acid
(such as compound 3) with a hydrazone of a suitable aldehyde (such as compound 4)

to provide compound I. The carbonyldiimidazole and triethylamine are usually



conposition conprising a TRPMb inhibitor, such as a
conpound of Formula |, as defined above, including any
w@boosle7sepeci fi c enbodi nents, subcl asses, or SPEDUSR08/001445
descri bed above, and one or nore pharmaceutically
acceptable carriers. Preferred conpositions of the
present invention are pharnﬁéédtical conposi tions
conprising a conmpound sel ected fromone or nore
enmbodi nents |isted above, and one or nore
phampheyedtdscahlgnsapcagentshhehiexeiguiornAs expplbAlf thiserocess is shown
phar npaceut i cal conpositions of the present invention
caﬁngaWWF%ny formsuitable to achieve their intended
pPUrfisHe 47" €f erabl y, however, the conposition is one
whi ch can be adm ni stered buccally or orally.
Al ternatively,gat he gghar maceuti cR c@®iposition may be

an oral or jhasa pray. [0215] The=phar mag %tilaladazoIe
conposi ti ofis of( the gAvent i onscaq by TﬁngﬁﬁlﬂﬂiﬂL——>
sui t abl eHPortdvi i st rati B:NN o any~ani mal Tretttanten

experience the beneficial effectds of one or nore TRPMb
i nhibitors, such as conpounds according to Fornmula | ,
or any Rf tRé& specifi gssubgsoups, subclasses, or
specif;ﬁggzgggrndagdesc Ped above. Forenpst anong
such g L. hilina kfough the invention is not
i nt ended be sd?li ted” Ot her suitable aninmals

i ncl ude cani nes, felijnes, dogs, cats, |ivestock,
horses, cattle, sheep, and the Iike. A veterinary

conposition, as used herein, refers to a
[024 ar nac dlifei readtionocapcasd be rartriedtous medtalelge, Whoutansdivemn After the

ani mal.s. .Such veterinary conpositio are known in th

ar 153621 6] corRRCish SRS EPL%%EF By FbVﬁ?lﬁbZ@“Pﬁ gom Solvents such
Pr 63 eflandNYRAIdrORehafe, RehyTBMRCIHA BRcHS bidY known

met hods, for exanple, 'by ‘means of conventional m Xing,

[0243] anul atSimglarlgothype comnkiundy, of diis swtontioy cambe obtained from commercial

| yophi li zi rogesses. Thus.. phar uti cal : .

or apies FishErParRa ER RS DRSS HeER el o spmercially
t hewaigdbly 6r BeyRaN BE prepatdd b5 UrtithaPXperBbRNtnediith®BA! [Fér example,
grinding the resulting m xture and processing the )

mi eompeud 1gshenin akoveagancbe prppiarey Bireaghng a carboxylic acid (such as
auxi |iari I Ire es ot ' .

i agptnpgﬁ%cf §2I rwalgheg%zg{eg%.dq{ydpa%‘fne Esﬂcrzﬁ/ as cgm%%{n% %) in the presence of
carbonyldiimidazole/triethyl amine to provide a protected acid hydrazide (such as

compound 6). After the reaction is complete, the protecting group from the acid
hydrazide (such as compound 6) can be removed under standard conditions (such as
acidic conditions, e.g., trifluoroacetic acid) to provide a compound of formula 1. An

example of this process is shown in Scheme 5.



[0217] Pharmaceutical excipients are well known in the

art. Suitable excipients include fillers such as
wg@amshersides, for exanple, |actose or sucrose, POEOSIDD001445

or sorbitol, cellulose preparations and/or cal cium

phosphates, for exanple, tricalcium phosphate or

cal ci um hydr ogen phosphate, &% wel | as binders, such

as, starch paste, using, for exanple, nmize starch,

wheat starch, rice starch, potato starch, gelatin,
Schiei@gmcant h, net hyl cel |l ul ose,

hydr oxypr opyl net hyl cel | ul ose, sodi um

car boxynet hyl cBf | ul®se, and/ or OooMgw nyl pyrrolidone.

| f desired, Od| si/RTRQr %tl ng agents ¢ee eriaigiainadaEad

t 0 d*st-@mghes GndVelso

car boxymet hyI starch, cross-1i nkegl pol yvi H?ﬁ‘y mine

pyrrol i done, &8gar, or alginic acid or a salt thereof,

such as, sodi um al gi nat4e Auxiliaries are, above all,

flow regul ating agent and, R ubr iaFrgoO6H f or exan'pl e,

silica, aM@ st& @ F_ﬁs—aﬁ‘s‘rh‘er?of 1such as,

magnesi um stearate, and/or

pol yet hyl ewe chI Dragee cores are provided with

sui tabl e coati ngs tha‘t, if desired, are resistant to

gastric juices. For this purpose, concentrated
[024Acchar | Qthes obnnpbmuts afahisbheversied, cantbiegirepaayd bptslightavdriation of the

ool GEAgT HRARRY b SKfss Poedtang M 850 eq i fre Heerature,

sol ghchons W?&yﬁi&'\ﬁ@églaﬁdopﬂfkﬁlac BAsyent SCH¥n. S92¥9MAL702 (1998); and
mxtures. I'n order to produce coatings resistant to

gasElldﬁﬁ'lquu@ésW@mil ul i Ong Ethermui 17a163-2449 (1Y%, each of which is
ar at| #I ace{ly cel l ul ose phthal ate or
SWBPa %f;[?yntg eﬁyrfcec}glltlsﬁflé L pht hal ate, are used. Dye
[02&3]uf f's oadgitieAETompoanddE Feltrda I @Vlﬁéielntlﬁzbtk N=SNphay be prepared by
dragee coatings, for exanple, for identification or in
or dEACting & Kagzaptuar Falk Ve ihydrrens Eftleatetthe s gised for this
dos
aargiep et bl o EASAIRANE [Pl 3 & Gpmic syphesis (for example,
enmudesi SHYnBiesis oﬁm-ﬁ&mew%)ts@lmsﬂcdrmd BtwrmpseutmaUBulletin 42(11): 2363-

o g L0, S8R B SRR IS g E matcrts may b

C omﬁillﬁd %ﬁgnérelaﬁ? Cor@frlay SHE Br@ired QPS@cﬁﬁ‘ﬁgh u¥At Sfganic reaction

or other solvents, solubilizing agen and efmulsif ers
suctpndgicashy| aIcohoI I sopropyl al cohol, ethyl
carbonat e, ethyl acetate benzyl al cohol, anzyl
benzoat e, propyl ene egcoI 1, 3- butylene % yco

di et hyl L1Ry SN R
/N\ + —_—
R3AN Re H I:\’:s)%"‘rN\L1R1
[0244] Further compounds of Formula I wherein L? is absent, R® and R* are cyano

and R? is H, may be prepared by condensation of malononitrile with a diazonium salt.
This reaction and conditions are known to those skilled in the art of organic synthesis
(see, e.g., Archiv. der Pharmazie 337(3):140-147 (2004); Monatshefte fuer Chemie
130(11):1409-1418 (1999)).



formam de, oils (in particular, cottonseed, groundnut,

corn, germ olive, castor, and sesane oils), glycerol,
wao eqosadmpo of ur f uryl al cohol, pol yet hyl ene gl ycPdBUS2008/001445

fatty acid esters of sorbitan, and m xtures thereof.

[0219] Suspensions, in addition to the active

compounds, may contain suspefifrng agents as, for

exanpl e, ethoxyl ated isostearyl al cohols,

pol yoxyet hyl ene sorbitol and sorbitan esters,

m crocrystal line cellul ose, aluninunineteﬁydrOXide

bentonite, a Yar , aﬁdﬁtragacanth angh 1 xt ur es

t her eof . [02|O] I n-+a fyther enhndLnEnt/yﬁgi\invention

is directed llio a chewalyl e tabl et conpri

medi cal | y ef Nective amount of a TRPMb Afihi bitar, such

as one or nore conpounds according to Fornula I, and
[02481€e OF PRd@idtabt@gpealds vf Beirhvle I agehich.L'QRewabl e

tablets are known I1n the art. See, e.g., U S. Patent

Nos. 4, 684,534 and 6, 060 ~each of which is

i ncor porated by referena eatirety. [0221] In

anot her enbodi nent, the presept Ifhvention is directed

to an orally disintegrating cenpasition wherein said

orally disintegrating conpositi% further conprises

TRPMG, i nhi bit as on ounds. ... ..

ac &St b H@pﬁ@dgm%iﬂag Jacione & 5peAMmd Qrgaisgeskol Khimii 17(3):481-
S UQQS QP@BSI)? SHHACKRESASe irPhn §E€H61fd Ce. §OHE9{41HQIS e@f‘a%@f '1&‘&‘)‘ilopanol) or
above. Orally di'sintegrating tabl efs are known

ar ptheSedyem: g., U. S. Patent Nos. 6,368, 625 and

6, 316, 029 eaph of mhich i s hereby in or por at ed by

embodi

to a nasal 3

ef fecti ve anounb of TRPNB i nhi bi tor, such\as ®@ne or
nore conpoumds according to Fornula | or‘ﬁny Bf the

speci fi c subgroups, subcl asses, or specific conpounds

d esé&piok}ﬁié @B&éﬁrazb%B' wisiBk 8MSbeiRd kB qmnibed h&@uar t.
See, Pat ent . 6,187, 332.

(024860 i i tAcidgu@aén@neou@s@égann@pmw th iSon

according to the present inventign conprises

PO

0o

can be prepared from keto acid C (see Org. Syn. Coll. Vol. 9, 530). Ketoacid C is
esterified with diazomethane, trimethylsilyldiazomethane or other reagent
combination and the resultant ester is reduced with a selective reducing agent such as
sodium borohydride in methanol or ethanol to provide intermediate D and/or its
lactone. Intermediate D (or its lactone) is treated with an excess of hydrazine in an
alcoholic (e.g., methanol, ethanol, isopropanol) or other solvent to provide
intermediate E. This intermediate may be used as described herein for the preparation

of compounds of Formula I.



wat er (such as 95-98 wei ght percent), a citrate (such
as 0.02 Mcitrate anion to 0.06 Mcitrate anion), a
W@ 0opoisd according to Fornula | , and opti onaPCHUS2008/001445
phosphate (such as 0.03 M phosphate to 0.09 M
phosphate). [0223] In another enbodi ment, the present
invention is directed to a s8Pi-d dosage form
conprising a water and/or saliva activated
ef fervescent granule, such as one having a
condpr ol | abI e rate of effervescence, and a TRPMb
i nhi blt oE_Iuch as_acompoun accorg}w g to Foprnmul a I?H fH;
n-C;8§s” am € SpPecPri @-Guagr 0Ups, cl asses; 9 H, /l\/\”/NH
speci fi c gonmpounds descri bed b0\¢e Effervescent 18

phar naceut i cal conp03|t| ons ﬁl@ known in the art. Seee ©
e.g., U S Patent whi ch is incorporated

by ref erence in |ts entlrety 224] In anot her

enbodi nent, the present inve nds directed to a

fil mshaped or waf er-shaped phar maceuti cal conposition

[024'7@ at co %Jd%tf’oq%é ﬁﬁhzﬁs o Fbghﬁlg T fln aﬁﬁﬂl 25 %?&%FR&&JRdls

cor di
subgroups, subcl asses, eC| fic conpounds descri bed
above, and is capable nt egrating. Such a
fil mshaped or wafer-shapeg”phgf maceliti cal conposition
can be configured, for exanple, as quickly

di sintegrating adm nistration rms, e.g.,
adm ni stration forns disj ntqe,gratlng within a period

1 SdiecPreRpred fromminfrimediate. dafermedipty Giisirprased By reﬁblctlon of the
ad%ﬁ‘lh‘?ér&@ltl' QR ail fHi4T 1az%ngtm 'sag e fvogﬁttfﬁatch%dfeo sB® e.g., Journal of

d|$|ntegrat|ng Wt perio o 15 mnu
[OI%e}rod')lwcﬂhénnﬂt}eZﬂ(d) $®4rﬂt-egr9&7b)mthe hks can be set
to the above-nentioned ranges by using, for exanple,

mat ri x- f or o ol ynmers whi ch have \li f ferent

di sint egrﬂtlﬁ@; sol ubility, &ehr .@ stics. Thus,
by m xing the spQnddHh r cegponents, athe
di sintegration ti n‘Eﬁcan be adj usted hi add\ii on,
di sintegrants are Kngwn which "draw' water Yo the
matrix and causg the matrix to burst ope® from within.
As a consequence, certain enbodi nents of the invention

[0248]C! ude Aol S4b GRS Fofila T 1 wRIHIOSR' Rf

adjusting the disintegration tine.

optional substituent

may be prepared from intermediate K. Intermediate K is prepared as shown in the
scheme below. An aniline (H) is treated with a base such as potassium carbonate,
another carbonate base, or a stronger base such as sodium hexamethyldisilazide or
sodium hydride; and ethyl bromoacetate to provide J. Intermediate J is treated with
an excess of hydrazine in an alcoholic or other solvent to provide K which is used as

describe herein.



[0226] Suitable are polyners for use in the
fil mshaped or wafer-shaped pharnaceutical conposition
wo pBoesocel | ul ose derivatives, polyvinyl al coPCl/U§m®8001445
MOW OL(tm)), polyacrylates, polyvinyl pyrrolidone,
cellul ose ethers, such as ethyl cellulose, as well as
pol yvi nyl al cohol, pol yureth&de, pol ynethacryl ates,
pol ynmet hyl net hacryl ates and derivatives and
.copol yneri sates of the aforenmentioned polynmers. [0227]
hi certain enboay nments, ththot | thickness of the ©
fi Ly shapedgpr fer-sh edNQggﬁgaceutical C Lt an _NH,
offing to tie i9&enflion is pref@rably 5 pto 14)
ef erd 3 Znm and W th part ar
pref exence 0! 1CHmto 1 BRtionENLibfi@niBCceut i cabptional substituent
prRtipnRat substithentnay round, oval, elliptic, triangular,
quadr angul ar or pol ygonal shape, but they may al’so
have any rounded shape.[0228] |In another enbodi nent,

[ozidle pr e.sﬁ&fitié)ﬂr;bg g%@&hds%f%ﬁﬁ%‘iqn Wich E%B%é'fr{t gﬁ@rﬁéﬁs

nprising a ceuti cal active anmount o
i nhibitor, such as a conpound M&cording to Fornmula | ,
or any of the specific subg , Subcl asses, or
speci fic conmpounds descri bed ve contained in a
coating that surrounds a gu ge formul ation.
Preferably, the coating conprilses at | east 50% by
wei ght of the entire product&jfz the center is chewed,
t he nedi canent or agent is released into the saliva.
For exanple, U S. Patent No. 6,773,716, which is
| NGRIPBE BtepdrdiehSinNinRYmeBHRT FNC Entbinddiste Mtk oBlained by treating the
di scl'oses a suitable nedi canent or agent contained in
a commaigialinavaitbble kahvdd. withpyriolidmefasrdesdraiedan JCORerkin 1, 2216-

or ounds according to Fornmula I , or any of
th@ggﬁggﬁgﬂg subgroups, subcl asses, or specific
conpounds descri bed above, cam be used in preparing

the coating. The,conp8und acgf:ging 1,0 amula | , or
any of the speci fNc _gybgroup ubclBsS or specific
compounds des & bed pve, nay beBr es i n varying

amounts, such as ab 30% 9 9 O % In

anot her enbodi nent, the conpound accordi hg to Fornul a
| may be present in Shout 30%to about I n ot her
enbodi ments, the conpound according to miva | is
present in about 1% to about 30%

[0250] Of course, other methods and procedures known in the art may be used to
prepare certain compounds of Formula I.

[0251] The following examples are illustrative, but not limiting, of the method,
compounds, and compositions of the present invention. Each of the compounds listed
below may be obtained from commercially available catalog companies, such as
Aldrich RarechemLib, Aldrich Sigma, AlsInEx, Biotech Corp., Brandon/Berlex,
Calbiochem, ChemBridge, Comgenex West, Foks H, G. & J. Research, IBS, ICN
Biochemicals, Institute for Chemotherapy, Kodak, Lederle Labs, Ligand~CGX,
Maybridge PRI, Menai Organics, Menai/Neurocrine, MicroSource, MPA Chemists,
Mybrgd/ONYX, PRI-Peakdale, RADIAN, Receptor Research, RGI, Rhone-Poulenc,
SPECS/BioSPECS/ SYNTHESIA, T. Glinka, Tripos Modern, VWR, Zaleska,



[0229] In a further enbodinent, the invention is

directed to a pharmaceutical conposition suitable for
wW@eeswisoadmn ni stration, conprising nedically rET/ES1008/@1445

amount of a TRPMb inhibitor, such as a conpound

according to Formula | , or any of the specific

subgr oups, subcl asses, or spet¢ific conpounds descri bed

above, and a suitable carrier. Aerosol conpositions

are known in the art. See, e.g., US. Patent No. 5,01

1, 6Z8inkepBetiex,s Aweogbynd nCherpion.at e”ﬂleby:onq‘.foanmcwerien purified using

its entirety. As a nonli t|n Xa aer osol

corEuPRI<GH! REEBFHORPTREEHS. BHESBTEPT ol B Tiigyef the compound

conpid & AHRBYRsinBHEILE Qhd n§4§§ gbe@{:‘ro&@ﬁ"y Ofksqpkﬁown in the art and noted

conmpounds according to Formul a , orany o he

s peahiove cths Ulydrazaps moseip chassss m cithes phsr:Eforcth@ Mﬂwtlon Thus,

desc bed above and a |aconpatib e .pro e nt uch
Shigytieaniou s, SRRy oy | b RAERSSORY herdeilir compounds

f Urdéﬁ@}ﬁb&lﬂmghnﬁ 3$ mde?ﬁoé@ﬁﬁﬂtﬂ&ﬁvérﬁmﬁ'1ﬁ&ﬁ8&da11 &eroisomers, and in
transdermal drug del i very conposition, conprising

medpast¢ulyr @i Feand ¥asamerantOther suitpRVBofifisationsoand edapkations of the

as a co und .accordi,ng to Formul a

2 e ERL O ReBAE nit Pk B Gl Mgty enhnRit, fit ibiovs to those
desgkilidueid (RORY Gre WitidiA SeSpiat aﬂmgp@l@{r th¥ @ivention.

conposi tions, such as devices, are designed to deliver
a therapeutically effective anobunt of drug across the
skin of a patient. Devicgsxlnpp @ the art

i ncl udereservoir type devices Involving nenbranes that
control the rate of drug release to the skin and
devices involving a dispersion of the drug in a
matri x. Transdermal drug P ¥ §omposi tions, such
as transdermal patches, are known in the art. [0231]
In certain enbodi nents, the pharmaceutica
conpositions of the invention conprise from about

e R e O e
subgroups, subcl d9Bethylpropyladiazenybbepsoaties descr|bed

above hi anot her enbodi nent, the conpositions of the
i nvention conprise fron1about 0.01 ng to about 10 ngy

of a TRPMb i nhi bitor uch as a conpoﬂnd of Formula I,
or any of the speC|f§;:2#¢ groups,~subsl asses, or

speci fic conmpounds d ed abo
S H
g

X

[0252] Molecular Formula: C19H;9N50,S; Molecular Weight: 381.5 (calculated).



[0232] The activity of a TRPVb inhibitor, such as a
conpound according to Formula | , or any of the

WG p@si9ise4 subgr oups, subcl asses, or specific cPOPUSVIS001445
descri bed above can be determ ned by testing said
conmpound usi ng a nunber of nethods known in the art.
For exanpl e, one can eval uat 82the ability of a
conmpound to enhance insulin secretion, GLP-I
secretion, or insulin sensitivity by using an in vivo
assay. This in vivo assagXiAdefRILEi2s the anount of
insulin rel eased by pancreatic cells or GP-1 rel ease
by the L-type enteroendocrine cells in the presence of
a TRPMb i nhibitor, such as a conpound of Formula |

(Ec)oif(alB?@ﬁloagtdégin n%hﬁ-gj;g s Idir&%d’g&métg?&gﬂg@%ﬂéceﬁc acid

onpound accor

to For

speci fi c subgroups, subcl asses, or specific conpounds

descri bed above, can be determ ned by neans of
the assay described i Bnpl e 23. Met hods of
Preparati on of Conpou [0234] TRPMb inhibitors can
be identified using t #ys and net hods di scl osed
herein. Additionally, e as di sclosed in U S.
Publ i shed Patent Application 0050019830, her eby

i ncorporated by referencwg in”i grety, can be used
to identify conmpounds that are i bitors of TRPMb.
Such conpounds can be pV%pared use techni ques known to
one of skill in the art. [0235] A conpound according

1028581 17 nod R BIHS o s BB DGR WRISDE JRpBeAgated)

for use in the present invention can be synthesized
usi ng procedures known in the art.[0236] The foll ow ng
general schenes i |l ustrak InBt3 ¢ net hods used to
prepare conmpounds of the present invention. In one
process, a conpound of Formula |I can be prepared by
condensin%@a sui tabl e acyl ated hydrazide with a

$6)M¥b(%B4

ivsthoryhangatideac)2-aphthalane- bryjdatetohydrazide

sol vent, such as ethanol, 2-propanol, tetrahydrofuran,
toluene, etc., and m xtures thereof, as shown in

Schenme 1 (wherein R1,
defi ned as above). ¥
agent such as

[0254]

cand L2 are

Molecular Formula: C; H;oN;O;; Molecular Weight: 348 (calculated), 348
(found).



nol ecul ar sieves or dry potassium carbonate nmay be

useful in the process. An acid or a base catal ysis nay
wheoossersos o facilitate the condensation. Aci d PEr/Eb208%/601445

include, but are not |imted to, />-toluenesulfonic

acid, nethylsul fonic acid, phosphoric acid, and

sul furic acid. Base catal yst<93ncl ude, but are not

limted to, triethylamne, diisopropylethylan ne,

pyri di ne, N-nethyl norpholine, sodium carbonate,

pot assi um car bonate, and pL§aqbonate. Schene 1. |
Condensation [0237] In an alternative process, certain
conmpounds according to Formula I, wherein R2 is H, can

be prepared as shown in Schene 2 (wherein Rl, R2, R3,

- igp RS PRl DOE PRSI o RO Bl By drazide
with a hydrazone of a suitable al dehyde or ketone to
provide a conpound according to_Fgrnuja

Car bonyl di i m dazol e and triethyl arg_ne can be enpl oyed
as condensing agents in this reac al t hough ot her
sui t abl e condensi ng nts y be gd as well. Schene
2.R3 O R1- L1-COH _ R4_/0238] As a further
exanpl e, the conpoun of Formgyla |l , wherein Rl and
R2 are aryl groups, can be grepared by condensing an
acyl at ed hydrazi de (such as conpound 1) with an

al dehyde (such as conmpound 2) in a suitable organic

(0259 Uene, VBRI Tl et NPREy BERccurGW A a2 tluimeo), 324
pr

gg&n@g of a water quenching agent such as nol ecul ar
si eves or dry potassium carbonate (Schene 1). An acid

[02%6] a basBhe apantipgiess (R, BeSuSad angd §.Be iof iBxapwle Hewere separated by

condensat.i . AC Ny o :
i mopaan b T gt il S e ) (8 s mLsmin, 100 bar
acizke @haspha  25@aim Diadetl GIDM feohuntn. aHPUC Basmatograph of separation

catal ysts_ include, but are not limted to,
is shown in Figure 15.

EXAMPLE 5

(E)-3-Cyclohexenyl-4-hydroxy-N'-(4-methoxybenzylidene)butanehydrazide

aey
P> N\m OH

O/

[0257] Molecular Formula: C;sH,4N;03; Molecular Weight: 316.40 (calculated).



triethylamne, diisopropylethylamne, pyridine,
N- et hyl nor phol i ne, sodi um car bonate, potassium

w@ a00809ymEde, and sodi um carbonate. An exanpl e OPCT/OEX08/001445
process is shown in Scheme 3. Schene 3 es [0239] The
variation of this method would include treating a
suitabl e carboxylic acid (suchftas compound 3) with a
hydrazone of a suitable al dehyde (such as conpound 4)
to provide conpound | . The carbonyl diim dazol e and
triethylam ne are usual | yYexpiMPEF: s condensi ng agents
ikn this reaction. An exanple of this process is shown
in Schenme 4. Schenme 4 Carbonyl di i nadazol e
Tri et hyl am ne [0240] The reaction can al so be carried

out V(e 4-Diti
s comic B 4RI eHALER) U hik Gy hraite
crystallization fromsol vents such as ethano
di chl oronet hane, ethyl _acetate, and tol uene etc
[0241] Simlarly ot K conmpounds of this invention can
be obtai ned fromceiitre al sources and prepared by
those skilled in the artJ Starting materials are
comercial |y avail able or they can be prepared by
ordi nary persons trained, E anpl e,
conpound 1 shown above can be Qﬁepared by reacting a
carboxylic acid (such as conpound 3) with a protected
hydrazi ne (such as conpound 5) in the presence of
bonyl y2 [ KOV

10288 et e MU (ST RSB KRT B4s (atoutared, 364
t he(fo@adt i on is conplete the protecting group from
the acid hydrazide (such as conpound 6) can be renoved
under standard conditions (such as acidic conditions,
e.g. , trifluoroacetic a@¥hAMPIE gvide a conmpound of
formula 1. An exanple of this process is shown in
Schene 5. Schene 5

2-((Z2)-2-(Phenyl-((E)-phenyldiazenyl)-methylene)hydrazinyl)benzoic acid

HO

0
C N—NH
/
N:b

[0259] - Molecular Formula: C,0H;6N4O,; Molecular Weight: 344.7 (calculated).



[0242] O her compounds of this invention can be
prepared by slight variation of the nethods descri bed
whegoeisrsodThese met hods and ot hers are descri bePlCT/NS100&001445
literature, such as Wrzykiew cz and Prukal a, Polish
J. Chem 72:694-702 (1998); and Elderfield and Wod,
J. Org. Chem 27:2463-2465 {4962), each of which is
i ncorporated by reference in its entirety. [0243]
Addi ti onal conpounds of Forrmula I (wherein L2 is N=N)
may be prepared by reactpxg MPfigoniumsalt with a
hydrazone. The reaction conditions used for this
condensation are known to those skilled in the art of
organi ¢ synthesis (for exanple, see Synthesis, 577-581

(1385% AR IRIRAS Lt BB Ao dhbvice

(1982)). The starting naterials may be obtai ned

commercially or may be prepared by Iy used
organi c reaction conditions. R4 L Rg %2 N L1IR1
[ 0244] Further conpounds ofbﬁgfnul rein L2 is

absent, R3 and R4 are cy no Gnd R2 Ts may be
prepared by conde nalononltrlFb with a

di azoni um sal t. @ ct| éh and cond| ions are known
to those skilled the art of organic synthesis (see,

e.g., Archiv. der Pharmazie 337(3): 140-147 (2004);
Monat shefte fuer Cheme 130(1 1):1409-1418

(0266 999))11/{%9 %fbgr%g&éénogg %\?'Bir gkgé?%cxﬁ%rea gilﬁ' Ak {cglculated) 328

A (fseai)Zhur nal Crganischesk0| Kh|n1| 17(3): 481 486
(1981)) with hydrazine in an alcoholic (e.qg.,

nmet hanol , et hanol, isopropanol) or other solvent: to
provi de acyl hydrazone BE?Q P§gngbe used as descri bed
herein. [0246] Additiona conpounds of Formula | in

which L -Rl is

(E)-N'-(4-(Allyloxy)-3-methoxybenzylidene)-
2-(3-bromobenzylthio)acetohydrazide

Br

[0261] Molecular Formula: CyoH;BrN,03S; Molecular Weight: 449 (calculated),
447.9 (found). '



can be prepared fromketo acid C (see Org. Syn. Coll.
Vol. 9, 530). Ketoacid Cis esterified with
waelr@soysohane, trinmethyl silyldi azomet hane or oPEIEDS2008/001445
reagent conbi nation and the resultant ester is reduced
with a selective reducing agent such as sodi um
borohydride in methanol or etffanol to provide
internediate D and/or its lactone. Internediate D (or
its lactone) is treated with an excess of hydrazine in
an al coholic (e.g., methprAMPMLRaTP!, isopropanol) or
ot her solvent to provide internediate E. This
i nternedi ate nmay be used as described herein for the
preparation of conmpounds of Formula I .U C7H15 o

[ 024}, AGL _ F Lo whi .
| PR (A obl 2 RAACRIC olc D rcptafle TRt athdip drazide
G Internediate Gis prepared by reduction of the
comercially avail able digzoniumsalt Fwth tin
chloride (see, e.g., Journalyof Heterocyclic Chem stry
24(4): 1041-3 (1987)) or t’he wke. [0248] optional
substituent may be prepared from=nternedi ate K
Internediate K is prepa ‘ in the schene
bel ow. An aniline (H) is treated Wth a base such as
pot assi um car bonat e, anot her carbopate base, or a
stronger base such as sodi um hexanet hyl di si | azi de or
sodi um hydri de; and ethyl bronpacetate to provide J.
ternmedi ate [ r eat ed a y i
[Ozlkgl an al %@ %:H]aé %?&n(ﬁ?ierass&?ﬁflebﬁt oi&%?agmgghg gﬁ?i(:%ﬁlglsﬂated) , 284
usedowmsd)descri be herein.optional substituent HK
[ 0249] Additional conpounds of Forrmula I in which L1
is absent and Rl is nmay be prepared frominternedi ate
M Intermediate Mis obtgt PyEtreating the
commercially available halide L with pyrrolidine as
described in JCS Perkin 1, 2216- 2221 (1976).

(2)-1,3,3-Trimethyl-2-((E)-2-(2-(4-nitrophenyl)hydrazono)ethylidene)indoline

AN
H
N o~~~
i
(0]
[0263] Molecular Formula: CisH;0N4O,; Molecular Weight: 336 (calculated), 336

(found).



[0250] O course, other nethods and procedures known

in the art may be used to prepare certain conpounds of
wo-osd=o4 . [ 0251] The fol |l owi ng exanpl es ar ePCT/US2008/001445

illustrative, but not limting, of the method,

conmpounds, and conpositions of the present invention.

Each of the conpounds |isted @®el ow may be obtai ned

fromcomercially avail abl e catal og conpani es, such as

Al drich Rarecheniib, Aldrich Sigma, AlIslnEx, Biotech

Cor p., Brandon/Berl ex, ?X%quqﬁhe@rl dge
Congenex West, Foks H, . Research, IBS, ICN.
Bi ochemicals, Institute for Chenotherapy, Kodak,
Leder| e Labs, Ligand-CGX, Maybridge PRI, Menai

Organi cs, ( ﬁ{ ?1@
e =i, (EPg S m?aé%z@aw et o

SYNTHESI A, T. dinka, Tripos Mdern, VR,
Zal eska, Zel i nksy/ Berl ex, Aeros, and Chem ca. The
conpounds were purliggd using conventiona
purification proceduresﬁg;éghias HPLC. The identity of
t he conpound was con usiags HPLC and mass
spectronmetry. As is omn in theraxtl and noted above,
the hydrazone nniety can exist Pn either the E or the
Z conformation. Thus, while a partic
stereochem stry may be indicated for ¥
conmpounds described herein, it is understood that the
i nvention includes all stereoisoners,
(026 t i cul Molegnlar Foamglaz CxBedh:62; Mﬂ@“r‘ﬂ%‘uweaﬁ}te 351 (calculated), 351
qu%lztlons and adaptations of the variety of
n ns and paraneters normal ly encountered and
obvious to those skilled in the art are within the
spirit and scope of the jgv, Wolal 3EXAI\/PLES EXAMPLE 1
-(2-(benzo[ J] t hi azol - 2-1) hydrazono) -
2- nethylpropyl)diazenyl)benzoate Mol ecul ar For nmul a:

E:g 2|H gm’?zg% Nbl 10 l glo)plh% 1)ca?bonohydrazonoyldlcyamde

(")-2-(4-Brono-2- ((2 (qui nol i n-8-yl)hydrazono) nmet hyl ) p
henoxy) acetic acid

N

Fooc 7
X ,

NH \\

N

[0265] Molecular Formula: CoHsFsN4S; Molecular Weight: 270.24 (calculated).




[0253] Mol ecul ar Fornul a: C18H14Br N3O3; Ml ecul ar
Wei ght: 400 (cal cul ated). EXAMPLE 3 (E)-N - (3

wQ ZeoBiosmsvhoxybenzyl i dene) - 2- (napht hal ene- PCT/US2008/001445
1-yl)acet ohydrazi de [ 0254] Mol ecul ar Fornul a:
C21H20N2O3; Mbl ecul ar Wi ght: 348 (cal cul ated), 348
(f ound) . EXAMPLE 4 - 68 -
(")-//-(3,4-Di nmet hoxybenzyl i dene) - 2- phenyl cycl opr opane
car bohydr azi de [0255] Mol ecul ar Fornmul a: CL9H20N2GB;
Mol ecul ar Wi ght: 324 (gqaken@ted)ig 324 (found).
[0256] The enantionmers (R R RS, S S and S, R of
Exanple 4 were separated by supercritical fluid
chr omat ogr aphy usi ng 20% net hanol (flow rate 5 nL/ m n,

W A AL LA oo
Phenash &seihg YLD

15. EXAWPLE 5 ('
-(4- nethoxybenzyl|dene)butanehydra2|de [0257]
Mol ecul ar Forrmnul a: C18H24N2C3; Mol ecul ar Wei ght :
316. 40 (cal cul at ed) . EXAMPLE &
hydr oxyhexanehydr a

()-1y' - (3, 4- Di met hoxyb //de e) >
zi de [0258] Mol ecul ar I OH30N2O4; Mbl ecul ar
Wei ght: 364.5 (cal cul ated), Sggm(f ound). EXAMPLE 7

2-((Z)-2-(Pheny|-(( /
') - phenyl di azenyl) - net q)r azi nyl ) benzoi ¢ acid
[0259] Mol ecul ar For nul ax. €2QH16NAO2; Mbl ecul ar

Wei ght: 344.7 (cal cul at ed) EXAVPLE 8 (E)-N -(3
, 4- Di met hoxybenzyl i dene) - 2- (mtol yl oxy) acet ohydr azi de
[ 0260] Mol ecul ar Fornul a: C 8H20N20O4; WMol ecul ar
[028@i ght : ER&c(malForrhatel)H, 3O :( Molevd)ar VEA{AMPHES.9 (calculated).

EXAMPLE 15

(2)-2-(2-((1-Butyl-1H-indol-3-yl)methylene)hydrazinyl)benzoic acid

[0267] Molecular Formula: CyoH;;N350,; Molecular Weight: 335.4 (calculated).



( E)- "-(4-(Alyloxy)-3-nethoxybenzylidene) -

2- (3-bronobenzyl t hi 0) acet ohydrazi de [0261] Mol ecul ar
wo-o00s109 704 C20H2 1Br N2GBS; Mol ecul ar Wei ght @ 44BCT/US2008/001445

(cal cul ated), 447.9 (found). EXAVPLE 10

(")-L"-(4-1sopropyl benzylidene)bi cycl o[ 4. 1. 0] hept ane-7

-car bohydrazi de [0262] Ml ee@Par Fornmul a: C18H24N2Q,

Mol ecul ar Wi ght: 284 (cal cul ated), 284 (found).

EXAVPLE 11

(2)-1,3,3-Tri net hyl - '%?& i trophenyl ) hydrazon
o)ethylldene)|ndollne [g%% R%Fggﬁlar For nul a:

Cl19H20N4A2; Mol ecul ar Wi ght: 336 (cal cul ated), 336
(f ound) . EXAMPLE 12 ( )-

r-(4-(D I

2. pheny| @Y eFAbT S BT AR RRE o hB BB s piding
Formul a: C2i H25N3Q2; Mol ecul ar Wei ght: 351
(cal cul ated), 351 (found EXAMPLE 13
(4-(Trifluoronethylthi u@ ) car
ni de [ 0265] Mol ecul ar Foengl a:
Wei ght: 270. 24 (cal cul at ed) 4

-((M-3-((D-2-(1, 5- t hyl - 2- oxoi ndol i n- 3-yl i dene) hy
dr azi nyl ) - 3- oxo- | ph rop- 1l-en-2-yl)benzam de
[0266] Mol ecul ar Fornul a: C26H22NAC3; Mol ecul ar

Wei ght: 438.5 (calculated) EXAMPLE 15 (2)-2-(2-((!

g AR RS Y Ry, 27

Vei(hhd). 335. 4 (cal cul at ed) . EXAMPLE 16
()-4-((2-Benzy|-2-pheny|hydrazono)nethyl)pyridine

ohydr azonoyl di cya
S; Mol ecul ar

EXAMPLE 17

(2)-N'-((1H-Pyrrol-2-yl)methylene)tricyclo[3.3.1. 1*"]decane-3-carbohydrazide

[0269] Molecular Formula: C;6H,N3O; Molecular Weight: 271 (calculated).



[0268] Mol ecul ar Fornul a: C 9HL7N3; Ml ecul ar Wi ght :
287 (cal cul ated), 287.2 (found). EXAMPLE 17
w@ Z)oshgyse{ (1 //-Pyrrol -2-yl)methyl ene)tricycl o] BCBUSZ0$/001445
3' 7] decane- 3- car bohydrazi de [0269] Mol ecul ar For nmul a:
G 6H2i N3O, Ml ecul ar Wi ght: 7571 (cal cul at ed) . EXAMPLE
18 -
(2)-1-(2-(4-(Ethyl-(2-hydroxyet hyl)-am no) phenyl ) hydra
zono) napht hal en- [0270] Mol ecul ar Fornul a: C20H2
IN3Q2; Mol ecul ar Wi ght EX8AMPESR t8l ated), 333.2
(found). EXAMPLE 19
(-1)-4-((2-(5-Chloro-3-(trifluoronethyl)pyridini-2-yl)
- 2-2-net hyl hydrazono) net hyl ) benzene- 1, 3-di ol [0271]

A LA s o

(")-2-(3, 4- D net hyl phenyl%\ (4- nor phol i no-
3-ni trobenzyl i dene) acet ohydr azi de [0272] WMol ecul ar
Formul a: C2i H25N5O4; Mbl ecul ar Weight: 4 11.4

(cal cul ated), 4 11.3 (found). EXAMPLE\2 1 (2)-3

-(2-Nitro-5 -(pyrrofidin-

1-yl) phenyl ) hydr azono)Nm ' dNrirer NFO Mol ecul ar
Formul a: C17H23N5 | ecear Wi ght 329. 4

(cal cul at ed) . EXAMBLE 22 () - 2- ((2-( Q
177-benzo[t/]i m dazol - 2-yl ) hydr azono) met4yl ) -

y
5- (di et hyl am no) phenol [0274] Mbl ecul ar Fornmul a: Ci 8H2
INSO Mol ecul ar Weight: 323.4 (cal cul ated). EXAVPLE 23

[0278} Car bazgdleQrid PérafiloNCHHaMN;@,; Molecular Weight: 335 (calculated), 333.2

(3(f4 d| nmet hoxybenzyl i dene) hydr azi de
ound

EXAMPLE 19

(E)-4-((2-(5-Chloro-3-(trifluoromethyl)pyridini-2-yl)-
2-2-methylhydrazono)methyl)benzene-1,3-diol

[0271] Molecular Formula: C;4H;;CIF3N30; Molecular Weight: 345.7 (calculated),
344.9 (found).



[0275] Mol ecul ar Fornul a: C24H23N3O3. EXAVPLE 24
(4, 8- Di net hyl qui nol i n-2-yl sul fanyl )acetic acid
w@ 308/2fisoet hoxybenzyl i dene) hydrazi de [0276] MPEDUSZNS/001445
Formul a: C22H22N303. EXAMPLE 25 Assay for Determ ning
I nsulin Rel ease Enhancenent 7y TRPMb | nhibitors [0277]
Beta-TC-6 cells are an insulif-secreti ng cell line
derived fromtransgenic mce expressing the |arge
T-antigen of siman virus 40 (Sv40) in pancreatic
bet a-cel | s as descri bed BY ARMPIcIQ0et al ., Di abetes,
44: 306- 313 (1995). The cell Iine was obtai ned from
ATCC cel |l bank CAT# CRL-1 1506 and grown in Dul becco's
Modi fied Eagle's Medium (DVEM with 15% fetal bovi ne
ser um ( FBB)-2-(3L % LEmiR4)INIEASROASHAN D! L
sodi um b?car bon§ wﬁﬂg@é)%éﬁ)%@&%@; iC IIrirnax in
a 37 0C incubat e routinely
split 1:2 twice a week with the aid of trypsin. [0278]
On the day before the assay 0.1 x 106 Bta TC-6 cells
were plated into edth well of 96 vveII Fes, and the
cells cultured overMm P e 0279] On
t he next day, gro as rl m)\(.ed romthe plate
and t he nonol aygr/s\ sed with pﬂosphate buf f er ed
sal ine (PBS) an N/ge i ncubated 30 mns at 37 0Cin
Kr ebs- Ri nger Bi & onate Buffer (KRBB) consisting of
118.5 MM Nad, 2.54 mM Cad 2, 1.19 nM KH2PO4, 4.74 nM
KA, 25 nM NaHCGB, 1.19 mM MySO™4, 10 nM HEPES buf f er
[027A]d 0. 1%ibleulaeFsmnulan @), HysN0,aMopdduléar AVeight: 41 bdf(Eaculated), 411.3
was, .renoved and replaced with 100 nL of the sane
buffn |;{gont aining variousinsulin rel ease nodul ators:
i ncl udi ng various concentrations of glucose up to 12
nM and conpounds up to 100 nM Corrpounds st ock
sol utions, e.g. 10-20 mXweYI®Ldi2dt ed i n DVBO. Fi nal
DMSO concentrations in incubation buffer were 0.5% or
| ess. Vehicle controls were included. Static

i ncubations were then perfornmed for 2h at ) o
(£)-3-(2-Nitro-5-(pyrrolidin-1-yl)phenyl)hydrazono)quinuclidine

.
@ﬁ o/N&o

[0273] Molecular Formula: C;7H3N50,; Molecular Weight: 329.4 (calculated).




37 0C. The entire incubation volunme was coll ected

after the 2h incubation for insulin assay. [0280]
wER0SMOBrHt ocol for insulin determ nati ons. ThBCT/US2008/001445

foll owi ng protocol was used for doing ELISA using the

Rat/ Mouse Insulin ELISA Kit from Linco Research, Inc.

CAT# EZRM -1 3K and Anpl ex(r)72Red Hydr ogen

Per oxi de/ Peroxi dase Assay Kit, CAT# A22188, and

Ampl ex(r) Red reagent

(10- acetyl -3, 7-di hydr ox ;qgg@g) CAT# A12222.

[0281] Al reagents were Pre-warnmed to room

tenperature before setting up experinent. [0282] 1.

Dilute the 10X washing buffer into I X washing buffer.

the cel IR EHS cﬁ%@gﬁ{&a{ 2o\ 2yt @%8§£4>1{f6ir89tﬂﬁ)-

i ncubati on). [0283] wells) wells
for standard sanples and QO and QC2, typically 0 and
5 ng/nmL of insulin. On sone plates full standard
curves for insulin obtaigied as shown bel ow. [0284] 3.
Cover the unused wells 1. Wash each well 3 tines
with 300 nL of IX masTrho er each time. (2 mnutes
each washing step on t $ er. ) Decant Wash Buffer
and renove the residual anbynt~romall wells by
inverting the plate and tapoln| it smartly onto
absorbent towels several tines. Deinot et wells dry
bef ore proceeding to the next step. [0285] 4. Add 20
nmL Assay Buffer into that blanky Npand 10 nL into
those wells for standards and sanpl/es. [0286] 5. Add
10 nL rat insulin standards and/Sanples to the
appropriate wells. [0287] 6. Add 8Q/nL Detection
Antibody to all wells. Cover theplate and i ncubate at
roomtenperature for 2 hours.

[0274] Molecular Formula: C;gH;1N50O; Molecular Weight: 323.4 (calculated).

EXAMPLE 23

3-Carbazol-9-ylpropionic acid (3,4-dimethoxybenzylidene)hydrazide

1!‘* H |
e e ¢

[0275] Molecular Formula: C,4H,3N30s.



[0288] 7. Tear off the plate cover and decant
solutions fromthe plate. Tap to renove residual
waoisndsms in well.[0289] 8. Wash wel |l 3 ti mesPeu/Uk2008/001445
di l uted wash buffer 300 nL per well per wash (2
m nut es each washing step on the shaker). Tap to
remove residual solutions as-Before. [0290] 9. Add 100
nmL Enzyne Solution to each well. Cover plate with
seal er and incubate wi th noderate shaking at room
temperature for 30 mn oRXIARIPIErfiter plate shaker.
[0291] 10. Renove seal er, decant solutions fromthe
plate and tap plate to renove the residual fluid.
[0292] 11. Wash wells 6 timas with diluted Wash

cach vash toTE: Wn‘*ﬁ 5’% ‘%ﬁgggg e atter
Prepare 5 nL V\xﬁ}’DXﬁ]d 9’6}% (%67@ flex Red

reagent containing 2.0 nM H2Q2. 4.45 nL of |x Reaction
buffer + 50 nL 10 mM Anpl ex Reagent + 500 nL 20rM
H2O2. [0294] 13. Adg.l nL of the Anplex Red reagent

/| H2Q2 to each wel |0295] 14.5 I ncubatelt he
reacti ons. Incubate a or 30
m nutes, protected flromlighto(usin I to wap the

pl ate). Then neasure the fluorescence at |590 nm (the
excitation range is 530-560 run) at nultiple tine
points in a Ml ecular Devices FlexStation. [0296] The

[02abpVve prdActule FRFmaianos,HyaN{Gat | ons t hereof are used
to determne the insulin- secreting enhancenent of the
TRPMb i nhi bitors. EXAMPLE 26 El ectrophysi ol ogy Studies

for Cells Containing TRV AQBY’E Mhol e-cel |

recordi ngs of TRP channel currents were obt ai ned from
acutely trypsinized beta TC-6 cells and
TRPMb- expressi ng HEK cells. The bath sol uti on was

Assay for Determining Insulin Release Enhancement by TRPMS Inhibitors

[0277] Beta-TC-6 cells are an insulin-secreting cell line derived from transgenic mice
expressing the large T-antigen of simian virus 40 (SV40) in pancreatic beta-cells as
described by Poitout et al., Diabetes, 44:306-313 (1995). The cell line was obtained
from ATCC cell bank CAT# CRL-11506 and grown in Dulbecco's Modified Eagle's
Medium (DMEM) with 15% fetal bovine serum (FBS), 4mM glutamine, 4.5 mM
glucose 1500 mg/L sodium bicarbonate and 1X penn/strep antibiotic mix in a 37 °C
incubator with 5% CO,. Cultures were routinely split 1:2 twice a week with the aid of
trypsin.

[0278] On the day before the assay 0.1 x 10° Beta-TC-6 cells were plated into each
well of 96 well plates, and the cells cultured overnight in growth media.

[0279] On the next day, growth media was removed from the plate and the
monolayers rinsed with phosphate buffered saline (PBS) and pre-incubated 30 mins
at 37 °C in Krebs-Ringer Bicarbonate Buffer (KRBB) consisting of 118.5 mM NaCl,
2.54 mM CaCl,, 1.19 mM KH,PO4, 4.74 mM KCI, 25 mM NaHCO3, 1.19 mM
MgSO4, 10 mM HEPES buffer and 0.1% bovine serum albumin at pH 7.4. This

buffer was removed and replaced with 100 pL of the same buffer containing various



Hank's Bal anced Salt Sol ution, conposed of (mMV); 1.2
CaCl 2, 0.5 Mgd 2-0OHR0 0.4 MgSH-7H20, 5.3 KA, 0.4
wWKRRR@H750437. 9 NaCl, 0.3 Na2HPO4- 7TH2O, and 5. 5PCT/US2008/001445
D-d ucose, with 20 nM HEPES (I nvitrogen), pH 7.4
(NaOH). The internal pipette solutlon contained, in
mVMt 135 glutamc acid, 8 NaG74-9 cad 2, 10 HEPES and
10EGTA, pH 7.2 (CsOH) (Sigma). Cal cul ated
- concentration of free calciumin internal solution was
1. Sn¢tdYin release modulators: including various concentrations of glucose up to 12 mM
(http [ I wwv. st anf or d. edu/ ~cpat t on/ webrmaxc/ webmaxcS. ht m

AR corionadprpde 1189 Wy ng{glpp@gingq)quscgunons e.g. 10-20 mM, were

R T ———

t 0 lappPnekidBE thol 2w/ inf10dEB Stade! 1hﬁgﬁt16hs’iWErertﬁ§eré}|fdiﬁ&d for 2h at
were obtained in whole cell node using Miulti Cl anp_ 700B
anpl7i G- dihe gatireongpkasion voRIpawas ﬁqut%? afteyrihe Al nemlbatlon for insulin
Clagpgx 9.2 software (Axon Instruments). Recordings
wer e ye(rf ornmed at roomtenperature. The recording

[02§0]0t oCc OIEIdSASPt@d] 6dr 1ﬁsuliimbetémﬁmti081@ Mheotlewingaprota@ol was used
+80. nV,. followed by a step to - ny. Peak current was

medeudeae A‘-tuﬁﬁruas@gdﬁhﬁf@ﬂéi%?ussan% LISAghityiom Jiipeq Research, Inc.,
r arpAfg BZARMBY 38Vand IEQb! RYA dsoée%t PERxidQ/ Py gﬁguﬁ'a‘ée Assay Kit,

Series resistance was l),lt OITHt | ca conpensat e
i mEAT&tA22188f taed Ahlmpldx®ededi reagartd(li0haetrydSiil-tihiydroxyphenoxazine)

cap asurenents were used for current density
caﬁgﬁkéﬁﬁgggfeData were sanpled at 5 kHz and filtered
[ozzﬁt] 1 kHzAu[I%age‘Hts GREROPRAS aWREE tere&ﬁﬁefénﬁ)%raa&@%efom setting up
ocks. On the day of experinment they were dissolved

|neba@hngﬁlut|on to O. 196f|nal DVBO concentratlons

02488 o1 * 't AT MR eaPRE s O M Lder® somL +

EXAIYBlE . <-idieseneRr.0DoMTRPMButioh tyans elBallfurd Sépet@lthlt (Beta-TC-6
[0300] Beta TC-6 cells were grown and then spun down

andeU§NW§mRN@asy M ni Kit (Cat # : 74104) from Q agen

022 25 T TBe NG Y Rl Fefs RESEHASaSARIIf oct

st rQO2 tgphidlly YnindeS ing/mL of insulin. On some plates full standard curves for
insulin obtained as shown below.

[0284] 3. Cover the unused wells well. Wash each well 3 times with 300 pL of

1X washing buffer each time. (2 minutes each washing step on the shaker.) Decant

Wash Buffer and remove the residual amount from all wells by inverting the plate and

tapping it smartly onto absorbent towels several times. Do not let wells dry before

proceeding to the next step.

[0285] 4, Add 20 pL Assay Buffer into that blank well and 10 pL into those
wells for standards and samples.

[0286] 5. Add 10 pL rat insulin standards and samples to the appropriate wells.

[0287] 6. Add 80 pL Detection Antibody to all wells. Cover the plate and

incubate at room temperature for 2 hours.
[0288] 7. Tear off the plate cover and decant solutions from the plate. Tap to

remove residual solutions in well.



were prepared using Invitrogen Superscript

First-Strand Synthesis System for RT-PCR (Cat #:
wa20080971300) . Both RT(+) and RT (-) cDNAs wer e PEIES1008/001445

check for the possibility of genom c contam nation.

[0301] Using Plati num Tag DNA Pol ynerase from

Invitrogen (Cat # : 10966-018Y-and forward and reverse

prinmers specific for mrpM both the RT(+) and RT(-)

cDNAs were PCRed. The right size band was seen for the

[0285YT(+) pgoductyandyélneienssasith aeleWah GaffeABIMALipen wall per wash
can be seen fromthe absence of a band for the RT(-)

c DRamirRéesubach washinghaten om the ghaker)14ap gxApmpEe zgsidual solutions as
Actiyity of Selected Conmpounds [0302] Sel ected
co tfhds of the invention were tested for their

[0299Ei lityol 0 i REIEBAT BENhESSREORS &ith WIE Jorsthlht Wiltiesealer and
shown in the follow ng table. The conpounds were

t egrcebatatwith audceate shaking abfoory temwpermhee dot 30 imiai emtlee microtiter
t he %em?lgnt enhancenent of insulin secretion produced
byp]ta R conpound conpared to gl ucose-dependent

[029ipsul i n1pr 0d REhiI8 seAbsS de@n@¥aldEehs florh e bR dnd tap bhige to remove
activity of tol butam de, which was tested at 30 mM

[ 08E3pEsPluR.29 Assay for Determining GLP-1 Rel ease

TRPMg, | nhibi t or [ A UTag,:
029 UTag Ng& l's Vg?’s(i‘ %Ye‘wSZP int\%éleﬁ' mltgls?liﬁﬁé(# %ggeﬁglggﬁ%fﬁgg%mﬁ%hper well per
eX Ragip IscatiilRap AM& ath wakh fREreRS e ki @iaDBEfféd om Dr .
Daniel J . Drucker in the D vision of Endocrinolo

. } Y,
[029Bkpar t mddt ofPrépadt & mel. working \ﬁehélionyOE)fl()@oﬂon%mp%anBed reagent
grown in lpvit e I%Je co! di .ie?) | e iu
0L oum o YL PRSR, DPLESoR: Rk e gl s VA W acpte
bowi g Fﬁﬁ)ﬂ*ﬁﬁ | X penn/strep antibiotic mx in
a ?‘?%nﬁc&g’g‘t*ﬁ% W t 290'002. [0305] Al reagents and
[029apdi @ wWeBe PrARIAWEIOTEC of theraplck Redeegicut €HHD] toreatlowictie
[0295] 14. Incubate the reactions. Incubate at room temperature for 30 minutes,
protected from light (using foil to wrap the plate). Then measure the fluorescence at
590 nm (the excitation range is 530-560 nm) at multiple time points in a Molecular
Devices FlexStation.
[0296] The above procedure or minor variations thereof are used to determine the

insulin-secreting enhancement of the TRPMS5 inhibitors.

EXAMPLE 26

Electrophysiology Studies for Cells Containing TRPMS5

[0297] Whole-cell recordings of TRP channel currents were obtained from acutely
trypsinized beta TC-6 cells and TRPMS5-expressing HEK cells. The bath solution was
Hank’s Balanced Salt Solution, composed of (mM); 1.2 CaCl; , 0.5 MgCl»-6H,0, 0.4
MgS04-7H,0, 5.3 KCI, 0.4 KH,PO4, 137.9 NaCl, 0.3 Na,HPO4-7H;O, and 5.5
D-Glucose, with 20 mM HEPES (Invitrogen), pH 7.4 (NaOH). The internal pipette
solution contained, in mM: 135 glutamic acid, 8 NaCl, 9 CaCl,, 10 HEPES and 10



begi nni ng of the experinent. Substrate diluent and the

light-sensitive Substrate were thawed out right before
waos@s/0pB806] Seeding of Cell Plate [0307] BD 9BcT#e51008/001445

Matri gel -coated plates (Fisher, Cat # : 08-774-166)

with GLUTag cells were rehydrated using 100 niL of

plating nmedia (Invi trogen s-{€at # : 31985)

OPTI - Modi fied Eagle's Medium (MEM with 10% FBS and IX

penn/strep antibiotic mx) and incubated for 30

M BETRS pH72 (E0H)(Sidhed)0 rCaMdl:kte&%lﬁ@ﬁtratﬁxiﬁ'ﬁ@ea:@dlbmm in internal

wer e then tri/p3| ni zed and counted. A cell [ ution

WI §¢Iu§@9dva$g denM t(bttlbf/WIWVBStﬁn@%e%ﬂ’@ﬁﬁwv@bn@&ﬁ%@m”cs htm).

f r ? glsg,\ﬁi)e égggerellglﬁgeg 5 I%_ﬁ gtﬁl%tﬁéﬁ%o@vfnm@ﬁfr%ﬁ{yeﬁ@tﬁgler (Sutter

di IrIétﬂuﬁﬁnI&? IfEoni Ifigd- ﬁdhémﬁ%oﬁi&ﬂlbat&glhsspfo dppeoximatety 2 M@.
| ates were then i ncubated overnight in a 37C

[oz9§hcubat doltage helampcapcorfmgp sy e Oy NEb Wi gvikiet Gl mode using

ut I I
o AR B P8 bk o 2
I Nséfearg(AK6H (Iﬁ‘stﬂnine'ﬁl&?l\/ﬁ(eiwﬂdiiﬂg'st\mre /perfhmmbatsroamdemperature The

gl ucose. [ 0309] ELI SA Assay 10]. St ock
PO PEFIEHl CODAGA oByAcieB® GPim BBV RATEL & §5BmV, followed

BE%QCS Wgzto\gg() mP! $Rak ¢ ggel’ilt%égfm@ﬁﬁfe@eat Saet m@érgﬁmdﬂtages -80 mV,

ded to Kre s Ringer Bicarbonate Buf
( KRB&) ranipig tdoe3®@ eV uthen fHRBBng ansiwsh o 680 I\8. Senm res1stance was
2.54 mM Cad 2- 2H20, 119mv| H204, 4.74 mM
o sHigm §°“1Peféatﬁ{/||2 fRyaesiatebo afteh g (R bk ipragd The resulting
buf:ﬁﬁ'cﬂ%ceﬁ'ﬂe%uffem&h@ &t lusBd 3b€ suMBiteddnifty Rkalcathtidht.n Data were
of KRBB for 30 mnutes. The KRBB butfer was
theamabélatékéld ang ilteradras J ddi4. on step was repeat ed
ce. T KRBB, buf f er was d
[029%E gfbrqq?gngsawgrebeﬁepgred ag E)sg%a{%ar(f)lg @LS &ﬁﬂo%)lﬁnment they
co Wﬁfsﬁlv&ﬂnplﬁatﬁBB’Mﬁoh neiobi% QTn‘él DM S0 hancatationdd Rapid solution
glucose, i.e. 12.5 nMglucose and 1.5 nM TRPMb
_ | nﬁK@haﬂé@ 4~100wm8 vas faég‘eWFQ Mot theneseTmbpmlti-barrel applicator (SF-72,
%}rbglgrs/enhancers and gl ucose were also tested in
tr|p tes. Static incubations of treated cells were
then performed for 2h in a 37C

EXAMPLE 27

Presence of mMTRPMS in Mouse Beta TC6 Cells

[0300] Beta TC-6 cells were grown and then spun down and using RNeasy Mini Kit
(Cat #: 74104) from Qiagen RNA preps were made. The preps were DNased the
second time with Invitrogen DNase I (Cat #: 18068-015). 1st strand cDNA synthesis
were prepared using Invitrogen Superscript First-Strand Synthesis System for
RT-PCR (Cat #: 12731-019). Both RT(+) and RT (-) cDNAs were made to check for
the possibility of genomic contamination.

[0301] Using Platinum Taq DNA Polymerase from Invitrogen (Cat #: 10966-018) and
forward and reverse primers specific for mtrpMS5 both the RT(+) and RT(-) cDNAs

were PCRed. The right size band was seen for the RT(+) product and there was no
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was tapped out on paper towels. Diluted Substrate in
200 nL was added in each well and incubated at | east
WQosisvLs at roomtenperature in the dark. TPET/US2908/001445
sensitive Substrate MUP (Methyl Unbelliferyl
Phosphate) was supplied in 10 ng in the MIlipore's
GLP-1 ELISA Kit and hydrated78n 1 nlL dei oni zed wat er
just before use. A 1:200 dilution was made in
Substrate Diluent (e.g., 100 nL hydrated substrate in
20 L substrate diluentgx DMPLEopoWwas nmade fresh each
time just before use. After 20 mnutes, plates were
read at 355 nm 460 run. Wen there was sufficient
signal -tonoise ratio within the | owest point on
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fluorescence unit (RFU) read®88t of plate reader, no
addi ti onal incubation period was required. O herw se,
addi tional incubation time was required. [0314] WWen

[03OKP9 Si gmusm@l’ Cg ¢dls QR a nARPInRRtN1IceN 1in8 vitieh atReN3ks TRPMS.
was added to each well in the sane order that

th@hSutrslt rlirtee weas obtdihed, fibol |RDweBaigl &l. SDiakgr en the Division of

ar FRGRpREBh R eundat SRty o BRI GE Aetign fna grown in

reﬁ@lfl@@ge% ﬁchS@@QVIS@lﬁ@HaEﬁglé eaviediuid {(DMEBM) high glucose (Cat #:
exci tation/ em ssion wavel ength of 355 nm 460 nm

Red 1995 wiitle 19fod#ial bovrngseram (i3Soand dX1Bnn/siiep rigtiRigic mix in a
fuk?cyc ﬂ)%fiﬁ{to ghtsb/‘ %d nvention, it will be understood
by "t hose ot or i

rnary Skill in the art that the sanme
can be performed within a wi de and equi val ent range of
[0306pndi t i @b redgomtaandtmedis vaerd mehelrmpdtrtanebmr enpietdtagt prior to the

ectln the scope of the inv |on enbodi
p%gmn Afjth %g’fl&ﬁ?@en&n ulgﬁﬁl;ﬂq g}etalé%n-ﬁgqs&l niq, trate were

fu'tﬂaXve'd% %Q{@gf&ql}gg reference her e| nin their
entirety. S CLAIMED I'S: 1. A nethod of enhancing

insulin release froma cell, conprising contacting
[0306hi d cel&eedﬁtghfé‘nlldﬂtﬁtective anount of one or nore
TRPMb inhibitors. 2. The method according to claim1,

j0309er e N B33l JIPMR S BAEE bk @iERIMRON M 081774-166) with GLUTag
cells were rehydrated using 100 pL of plating media (Invitrogen's (Cat #: 31985)
OPTI-Modified Eagle's Medium (MEM) with 10% FBS and 1X penn/strep antibiotic
mix) and incubated for 30 minutes in a 37°C incubator with 5% CO,. GLUTag cells
were then trypsinized and counted. A cell dilution with seeding density of 7.5 x 10°
cells/ml of GLUTag cells was created. The rehydration media was aspirated from the
Matrigel coated plate. 100 pL of cell dilution were plated into each well of the plate.
The plates were then incubated overnight in a 37°C incubator with 5% CO,.

[0308] The following protocol utilized the Millipore GLP-1 ELISA Kit (Cat. #:
EGLP-35K) to analyze GLP-1 secretion from GLUTag cells in the presence of
TRPMS inhibitors/enhancers and glucose.



Formula | : | or a physiologically acceptable salt
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cycl ohet er oal kenyl , and O 6 al kyl, each of which is

optionally substltuted R2 is/H O 6 al kyl, C6-10

aryl, or C6-10 aryl (G -6)alkyl; R3is H, G-6 al kyl ,

CB-10 aryl, or cyano; R4 is G -6 al kyl, C6-14 aryl,
(0369114 nenggzgmfﬁ fgpggyyl C3-14 cycloal kyl, C3-14

cycloalkenyl 4 menber ed cycloheteroalkyl or 3-14

nber ed cycloheteroalken each

I,
[031)% i onal Pipck sphitiopg pad dilgk ion §)12}§§ﬁaﬂ§ TR@M? gnlggggﬁtor gphancers were
; f] dﬁ vﬁ&g ef1°/CO<§F Bbﬂh?gse]urﬁoaﬁ,%gp glyagha S4RHO OBRbb's Ringer

IS optironally substitute sent, or
i s Bichibokete Buffdra(KRBB) tighObefardose. aKdeBB chedists @dt 0885 mM NacCl,

‘E‘Ed hgaeoiRgbnS i o b m RG] 25 a0, 110 mv

C r S t m
TG, 0 T8 3 v i

cycwithl1Remil Qf ERBB rﬁmﬂﬁenmmtwj cThh KRB 1D zbluﬁfyt was -tlletl aspirated. This

menber.ed. cy Ioheteroa

e ShEBES SESae e, FRERAR RED A irged and repaced
cl ajyith 450 \Mresrehdsdile b&f&mohﬁi}ﬁhé YarsoRdohtdHtRBo B f | mRPMs inhibitors
aryl.4. The met hod according to claim2, wherein IS

Optq)roﬁldlalllye@lﬁ@lﬂt ghugessd i5- 12. e egluepsheansr bar yM TWMS inhibitors.

opt F@ﬁqﬁk}ffa“ %g‘i{}ﬁ%g@%gﬂl&?}ﬁf\m a%:cgrs%}ld 1llcoor§e|vrere also tested

subigttriplitfes. Statitneytationd keinedted &llsWe Iﬂlﬁrﬂﬁlﬁ‘formed for 2h in a 37°C
according to claim?2, wherein Rl is optionally
subeenkaigredits 5% CRenber ed cycl ohet er oal kyl or

optionally substituted 3-10 nenbered

[03(ﬂ’]‘:I ohet Bﬁﬂﬁé K&MM45t 30 minutes of the two-hour incubation, 96-well ELISA plates
were prepared as follows. GLP-1 (Active) ELISA Plates coated with anti-GLP-1

monoclonal antibody were washed three times with 300 pL/well of Wash Buffer (1:10
dilution of Wash Buffer concentrate (10 mM PBS buffer containing Tween 20 and
sodium azide). Assay Buffer in the amount of 200 pL (0.05 M PBS at pH 6.8,
containing protease inhibitors, with Tween 20, 0.08% sodium azide and 1% BSA)
was then added to the non-specific binding wells A10-A12. Assay Buffer in the
amount of 100 pL was added to the GLP-1 standard wells. A combination of Assay
Buffer (98 pL) and dipeptidyl peptidase IV (DPP-IV) inhibitor (Linco Cat# DPP4) (2
ul) in a total amount of 100 pL was added to all of the cell sample wells. GLP-1
amide ELISA standards (GLP-1 (7-36 amide) in Assay Buffer: 2, 5, 10, 20, 50, and
100 pM) in the amount of 100 pL were added in ascending order in duplicate to the
appropriate wells. Samples in the amount of 100 pl. were then added to the
remaining wells from cell plates. ELISA Plates were shaken gently for proper

mixing.

[0312] The ELISA plates were then covered with an adhesive seal and incubated
overnight (20 to 24 hours) at 4°C.



7. The method according to claim2, wherein Rl is
optionally substituted Cl-6 al kyl. 8. The nethod
w@emenglispg to claim?2, wherein R2 is H 9. Therp@eUkmds/ 001445

according to claim2, wherein R2 is Cl-6 al kyl. 10.
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con |
CorpAE R (21 00 PR P myRLRAE, gffERRnce it (RFL)
read-out of plate reader, no add1t10na1 incubation period was required. Otherwise,

additional incubation time was required.

[0314] When the signal was sufficient, Stop Solution in the amount of 50 uL was
added to each well in the same order that the Substrate was added, followed by a
5-minute incubation period in the dark at room temperature to arrest phosphatase
activity. ELISA Plates were then read on a fluorescence plate reader with an
excitation/emission wavelength of 355 nm/460 nm. Results are shown in Figures

16-19.

[0315] Having now fully described this invention, it will be understood by those of
ordinary skill in the art that the same can be performed within a wide and equivalent
range of conditions, formulations and other parameters without affecting the scope of
the invention or any embodiment thereof. All patents and publications cited herein

are fully incorporated by reference herein in  their  entirety.



C -6 al koxy, C3-6 al kenyl oxy, G -6 al kyl enedi oxy, C -6

al koxy(C 1-6)al kyl, G -6 am noal kyl, C -6 am noal koxy,
w@Re08/0dmpok oxyal kyl , C2-6 hydroxyal koxy, nono( QPCT/US2008/001445

-4)al kyl am no, C2-6 al kyl carbonyl am no, C2-6

al koxycar bonyl am no, C2-6al koxycar bonyl, carboxy,

(Gi - 6) al koxy(C 2-6)al koxy, €818 carboxyal koxy, and

C2-6 carboxyal kyl.26. The method according to claim 2,

wherein R1 is a nitrogen-containing heteroaryl. 27.

ThavVHRAIThISACBADMED I8y to claim 2, Rl is selected from

the group consisting of pyri dyI pyrimdinyl,

i m dazol trazol. thie [ ndo
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benzaf i ér?éehvé amB &b e WP hfoPe TRP/PS infiioky/
substituted. 28. The nethod according to claim 2,
wherein R4 is unsubstituted phenyl. 29. The nethod
accor di ng toclaim2, wherein R4 is phenyl or
2. naphehyethodaedordingwpickhmi b whaseini said d&PMS mhibjitorgis a compound of
su%t it ugnts i ndependent |y sel ect ed from t he group
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thiol, Cl-6 alkyl, C2-6 al kenyl, G -6 haloal kyl, G -6
al koxy, C3-6 al kenyl oxy, CRr26 F’Qd kyl enedi oxy, G -
al koxy(C 1-6)al kyl, Ci1-6 ar‘n noal kyl, C1-6 am noal koxy,
Cl- 6 hydroxyal kyl, C2- . | kKox m)no(C
1- 4) al kyl am no, ~di (CLR Lgl kyl am r"rK '%2
al kyl car bonyl am no, C2-6 al koxycar bonyl am no,
C2- 6al koxycar bonyl, carboxy, (G -6)al koxy(C
2-6) al koxy, C2-6 carboxyal koxy, and C2-6 carboxyal kyl .
300r a‘ipéysielpgiwdlllae@@p@ibhfaﬁdh@mﬁ mhgreimherein R4 is a

e B Ry Bt ot T AR PEbannd Cing PRSHTRY R e Sugloatkenyl, 3-14

menﬂﬁféﬂ awmlgeta{)amy/r | 3y h, mpybbret ddyeYdhetdrBAIRERY] Yhd Cis alkyl, each of
tetrazolyl, furanyl, thienyl, indolyl, azaindolyl,

WhlﬁmS@atlpwwsubyrtmnw benzi mi dazol yi, and

[
SUK?% Hm@ LH{%EC% erP Otrh(gdloiﬂﬂé @1‘39?2 cl)/al m 2,

whaés H, Bl a&ynpmllpmgd oncyaﬂmstltut ed C6- 10 aryl R is
Hor06a is Hor Cl-6 an

i
op® offaliy %lavést%ma&ﬂl élionamwreds%etervﬁw srrepﬁﬂ)ﬂ cycloalkyl, Cs.14
cyclé{ﬂ a4 gy erﬁi)&b&ncﬁgbler egrr ﬁfk?l RY 3.5 %&?@H L clohe&:roaélkenyl each

stituted 5-10 ne eroary R2 1s
ofwdnidhyls optiRMally skbortuteil-& iatyapb; and R4 is optionally
Su?ﬁ’tls a*ilsen(fl or is a linker containing 1-10 carbon and/or heteroatoms and which is
optionally substituted;
L* is absent, or is a linker containing 1-10 carbon and/or heteroatoms and which is
optionally substituted; or 4
R3, R4, and L2, together with the carbon atom to which L? and R? are attached, form a
group selected from Cgys aryl, 5-14 membered heteroaryl, Cs;4 cycloalkyl,
Cs.14 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl,

each of which is optionally substituted.

3. The method according to claim 2, wherein R'is optionally substituted Cg.19 aryl.



C6-10 aryl .34. The nethod according to claim 2,
wherein RL is optionally substituted C6-io0 aryl; R2 is

wo@s/obe6 al kyl; R3 is Hor C-6 al kyl; and RACT/BS2008/001445

10.

11.

12.

13.

14.

15.

16.

optional Iy substituted 5-10 menbered heteroaryl. 35.

The nethod according to claim?2, wherein RL is

optionally substituted 5-10 ﬂ%hbered heteroaryl; R2 is

Hor C-6 alkyl; RBis Hor C-6 alkyl; and R4 is

optionally substituted 5-10 menbered heteroaryl. 36.
TheThetbddaccatihigng ctadm, aigren RivispionalRLsutstituted 5-14 membered
optlonall¥ substituted C6-io0 aryl; R2is Hor C -6

al kigteropeyli s H or C1-6 alkyl; and R4 is optionally
substituted C3-10 cycl oal kyl . 37. The met hod accordi ng

to claim2, wherein RL is optionally substituted 5-10

. m”@ﬁé’ﬁ@tﬂ%@a@é&éﬁ% to cﬁgm'ﬁ wHefRdin R 1560 OhXﬂll\{ sﬁtlhﬁe(ﬂ]g{o cycloalkyl

Cl-6 al kyl; and L2 t oget her f
Theonrmttlhodlhamnmtﬁdgci o cytlaplke@yl. wherein Rl is
optionally substituted 5-10 nenbered heteroaryl; R4 is
optionally substituted C6-10 aryI such as phenyl and

ggg'gltrxgl etho %chLr&m%Qg ci’agmn;'xe » Qhe 1b @loﬁfﬁﬁg?ﬁf H’ggdﬁ)'lo membered

me ﬂ?ﬁ}&[cﬂﬁtdﬂ@dlﬁmﬁ foptiondIB- sthtﬁMﬁ:H (3611 &mbmb%dlgclohetero alkenyl.
cycl oal kenyl, 3-10 nenbered cycl oheteroal kyl, 3-10

menber ed cycl ohet eroal kenyl , or C -6 al kyl, each of

which is_optionaglly substit

or e mP@OQ@?((r%ng t%fi%ﬂi@ﬂ W ?lre K aﬁg%ﬁkﬂnallas@ubsglt%%d Ci.6 alkyl.
i nker containing 1-6 carbon and/ or heteroatons and

which is optionally substituted; and R3, R4, and L2

t ogehd@ethodtabcdrimgtachon 22heedioRMsAIgr oup sel ect ed
fromC6-10 aryl, §-10 menbered heteroaryl, C3-10
cycl oal kyl, C3-10 cycl oal kenyl, 3-10 nenbered
cycloheteroalk |, 3-10 menber ed cycloheteroalkenyl

- eachh f‘omemi@ﬁcqrgln@59 chHa2 Wheiai R st ecklkdlo. The

met hod according to claim2, wherein RL is het er oaryl ;
R2is H R4 is heteroaryl; L1 is absent; and L2 is

N=NrflmetHoa aergdrh%% t@%ﬁﬁ’[ﬁ@.‘ %eie@n RF & .4 ar%? t% Ilparweck Salkyl.
a bicycl oal kyl ; is is H R4 Is ary

heteroaryl; L1 is absent, and L2 is absent.

The method according to claim 2, wherein R* is H.

The method according to claim 2, wherein R’is Ci.¢ alkyl.

The method according to claim 2, wherein R? is Ce10 aryl.

The method according to claim 2, wherein R? is cyano.

The method according to claim 2, wherein R* is optionally substituted C;.¢ alkyl.

The method according to claim 2, wherein R*is optionally substituted Ce.1¢ aryl.



42. The nethod according to claim2, wherein RL is
aryl; RRis H R3is H R4 is aryl or heteroaryl; L1

WO 20080974 | onal |y substituted a |inker contai nPEIyUR2048/001445
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20.
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22.

23.

24.

25.

carbon or hetero atons; and L2 is absent. 43. The
met hod according to claim2, wherein RL is
cycloalkenyl; R is H R3is8k- R4 is aryl or
heteroaryl; L1 is an optionally substituted a |inker
contai ning 2-4 carbon or hetero atons; and L2 is
abskitmethdd acdoeding tdroldina 2 C@héheﬁgR‘t B o@hﬁhz[ﬂy&ubwﬁtafeﬂl 3110 membered
the conpound of Fornmula | is selected fromthe group
corfsfeEeanyly of nethyl 4-(( )-((2)-I
-(2-(benzo[ cT| t hi azol - 2-1) hydrazono) - 2- net hyl pr opyl )
di azenyl ) benzoat e;
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henoxy) acetic acid
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(@cl@héﬂef@ﬂ&}@wbptﬁmmllydm)utéd Bm@rrﬁxmhemaﬁg&lymt&bhnkenyl.
2-((Z)-2-(pheny|-((E)-phenyldiazenyl)nethylene)hydraﬂ
nyl ) benzoic acid; ( )-

i agaie?rﬁstbgﬁ gcté%%(c}/igge ?ozgllafn? ,nv%ll)'le_r%m 1s a{)g/ ?Xy) acetohydraz
-(4-(a|Ionxy)-3-nethoxybenzyI|dene)-2-(3-bronnbenzyl
thio) acet ohydrazide; ( )-
- (Brel ﬁ@ﬂfoamcbb@ﬁkzg/ It(b dena) bi eyelen] 4 tis Q] hapdradditaini®gr 210 carbon

ohydr azi de; (2)-1, trlneth | -2-((
) - zné@rmtematqr@wéwhychywmmﬂys& tﬁ@ene)i ndol i ne;
(E)-

-(4- (di et hyl am no) - 2- hydroxybenzylidene) 2- phenyl cycl

Oprigfan&sisd Q&BY(HB%@ A8 2, wherein L? is absent.
(4-(trifluoromethylthio)phenyl)carbonohydrazonoyl di cya

ni de; N—((
)-3-((2)-2-(l,5-di methyl -2-oxoi ndol i /| i dene) hydr az
i nylhe- metind a,Cpﬁ@myg m Gpim12,ewherein elﬁz?a -containing 1-10 carbon

ene Zln enzol ¢ aci d;
(BE)-4-((2- benzyl 2- phenylhydrazono)nethyl)pyrldine;

(2) but
N naa%{o(r%\et(:]( atoms d W ich i ds %Ptlona}ly Bubstltuted
The method according to claim 2, wherein R! is unsubstituted phenyl.

The method according to claim 2, wherein R' is phenyl or naphthyl, each of which is
substituted 1, 2, or 3 substituents independently selected from the group consisting of
amino, hydroxy, nitro, halogen, cyano, thiol, C,.¢ alkyl, C,¢ alkenyl, C,. haloalkyl,
Ci.s alkoxy, Css alkenyloxy, Cjsalkylenedioxy, Ci.salkoxy(Ci.¢)alkyl,
Ci.saminoalkyl, Cjsaminoalkoxy, Cjs hydroxyalkyl, C,.shydroxyalkoxy,
mono(C,.4)alkylamino, di(C,4)alkylamino, C,6 alkylcarbonylamino,
C,.¢ alkoxycarbonylamino, C,galkoxycarbonyl, carboxy, (C,.¢)alkoxy(Cs.¢)alkoxy,
C,.¢ carboxyalkoxy, and C,.¢ carboxyalkyl.



(2)- "-((l -Pyrrol-2-yl)methylene)tricyclo[3.3. 1.
3' 7] decane- 3- car bohydr azi de;

- W@ Z)08h9 7584 (4- (et hyl (2- hydr oxyet hyl ) am no) phenybqTrysioag/e1445

26.

27.

28.

29.

30.

31.

32.

33.

no) - napht hal en-2- (1 )-one;
(E)-4-((2-(5-chloro-3-(trifluoronethyl)pyridini-2-yl)-

2- 2- net hyl hydrazono) net hyl )B¥mzene- 1, 3-di ol ;

(E) - 2- (3, 4-di net hyl phenyl am no) -
"-(4-norpholino-3-nitrobenzyli dene) acetohydrazide;

( Z)Ft? métBodhédovdibg 1§ Phfm 0| wHemin R' is a nitrogen-containing heteroaryl.
1-yl) phenyl ) hydrazono) qui nuclidine; (E)-2-((2-(l

Hbenzo[ <i]ii ni dazol - 2- yI ) hydr azono) et hyl ) - 5- (di et hyl

?rs" ﬂl%éﬁgﬁgﬁ'a&gpg@%g Slione iy of sk o the Sroup consisting of pyridyl,
p%n&hﬁﬁ?rﬂylhﬂ A7 1' ?azbfgyﬁ “%1%%1‘}/)" t}l?éf’l f'lﬁdﬂgl dazall}]ldglyl quinolinyl,

oxy ene
ac qumbilyigbetrmmidamfy]l an&\betzeﬂnaztolhyd eaehlof which is@phionaly substituted.
pancreatic cell. 46. The nethod according to claim 45,

wherei n t he nonhunman pancreatic cell is a cow, horse,

sh el cat,. d ra b| or,Mnke

cor e hapEapk Seiahd o s R BUARG-BARGLERAE ¢ e

cell is a human pancreatic cell. 48. The method

according to claim2, wherein the corrpound accordi ng
t 0 Thermethad hcct(ﬁdmgm) relasimned, echeasin & * phphemt euha;ﬂahyl each of which is
conposj tiaon. he nmet hod accqrdjng to cla

whebbstHuedd. 80%% é%tlé}%b%lﬂfl?f&nfi?jﬁ%ﬁﬁﬂe& frorrléhe group consisting of
m%gétﬁfcﬁ Of%uﬁ‘o Vﬁlfgénné %OCQHBP@]%'@EM &9, aﬂégyl, C1.¢ haloalkyl,

accordi’ng to clalm wher éi € ‘cofpoun
acdbr(,dl regkaxy, FofCrul a alkengloaghri i istadicydehedivxy,  Ci.6 alkoxy(Ci.g)alkyl,

entr.ati from about 1% to about, 10% 0
pef éﬁfr&ﬁ%auggs 8 542mipeatkexyno ‘aéccotfy%ilf a‘ﬁ%’ cl ¢%~ﬁq“?’droxyau<°"y’

V\h%&icﬂdbﬁﬂ@ﬁﬁﬂﬁ@nd aCCOdlEtL’lr_hgalf(ﬁal’ﬁﬂ{dml al i, alkylcarbonylamino,
adm ni stered’in an ampunt of about 0.01 ng to about 10

ny. Czamlkdméanbenﬂemuan C &mlh@xwarb@nm nearboxph ef@i-glalkex (Cz¢)alkoxy,
celé K b|0n v1 ﬁ% r{)% fﬁg 1of enhanci ng insulin
r el @S8R YA PRl s Br&rH 'adni ni stering to a
subject in need of said enhanced insulin rel ease an
effective anount of one or nore
The method according to claim 2, wherein R* is a nitrogen-containing heteroaryl.

The method according to claim 2, R* is selected from the group consisting of pyridyl,
pyrimidinyl, imidazolyl, tetrazolyl, furanyl, thienyl, indolyl, azaindolyl, quinolinyl,
pyrrolyl, benzimidazolyl, and benzothiazolyl, each of which is optionally substituted.

The method according to claim 2, wherein R! is optionally substituted Ce. o aryl; R? is

H or Cy. alkyl; R*is H or Cy.6 alkyl; and R* is optionally substituted Cg.1o aryl.

The method according to claim 2, wherein R' is optionally substituted 5-10 membered
heteroaryl; R?is H or Ci. alkyl; R?is H or Ci alkyl; and R* is optionally substituted
C6-10 aryl .



TRPMb i nhibitors. 54. The nethod according to claim
53, wherein said TRPMb inhibitor is a conpound

wa@aemenelispg to Formula | @ R1_ L 1 NNL 2_ R ECT/USI008001445

34.

35.

36.

37.

38.

39.

40.

physi ol ogi cal |y acceptable salt thereof, wherein Rl is

Co6-14 aryl, 5-14 nenbered heteroaryl, C3-14

cycl oal kyl, C3-14 cycl oal keny¥P,- 3- 14 nmenber ed _

cycl ohet eroal kyl, 3-14 nenbered cycl ohet eroal kenyl

and Cl1-6 al kyl, each of which is optlonally

S Ukl?delrh&th@(ﬁaccﬁﬁmg td-blaifﬁi26waéﬂe§ﬂ R @G}pltlﬁnﬂl}yiubsmuteﬁﬁ(?d @ aryl; R? is

(Cl 6) al kyl.,;.
or R4 alkyl ig Haplkgf‘n < al@xl |andzB= ylﬁ opeormIYrﬁeh%W@e 3-10 membered
hete& C3-14 cycloalkyl C3-14 cycl oal kenyl, 3-14

ere cycloheteroalkyl, or 3-14 nenbered
cycloheteroalkenyl each of which is optionally
substituted, or is cyano; L1 is absent or is a linker
c 0 ﬂfhammthql accmﬂimgtcbdmnaa,dwmrreimeR ers @atlomlyaamhstwmedhi 1@ membered

?%’:% REUS? t‘%}'ta 1 gﬁkyc{ /3E)SrsH ﬁ&gfygn@dzlﬁ d1sm|t18ﬂal ygsubstituted

Optsl_mﬂﬁ\ﬂehﬂse&gbﬁ{dr&dj—yﬁd, or R3, R4, and L2, together
with the carbon atomto which L2 and R3 are attached,

forma group selected from C6- I4 aryl, 5-14 nmenbered

heteroarK C3-1.4 cycl oal kyl L4 cycloalke yl,, 3-14
rHRE TRgt Q‘%/%qc@mé{l% FQ)%\‘PW? Wbel‘fkp }ﬁrempé),tl@gally substituted Cg.19 aryl; R%is

CYGh 8Pét eﬁlg?ll, \%ﬁ Ny h rores 5? él&{l: X rrpo X n g&%i Bgtitﬁted 53 .10 cycloalkyl.

substi t Ut ereins nistere

an anount sufficient to enhance insulin rel ease. 55.

The net hod according to claimb54, wherein the conpound

of Themnethed dcconling teeclaifny anwhctrelndiwppoomsllysiubstgutwﬂ 5-10 membered

heteroaryl; R?isH or Ci.s alkyl; R*is H or Ci.6 alkyl; and R* and 1.2 together form
-N=N-aryl.

The method according to claim 2, wherein R' is optionally substituted 5-10 membered
heteroaryl; R* is optionally substituted Cs.1o aryl, such as phenyl and naphthyl; and L'

and L? are absent.

The method according to claim 2, wherein R!is Ce.10 aryl, 5-10 membered heteroaryl,
Cs.10 cycloalkyl, Cs.19 cycloalkenyl, 3-10 membered cycloheteroalkyl, 3-10 membered
cycloheteroalkenyl, or Cy.¢ alkyl, each of which is optionally substituted; R? is H, Cy.¢
alkyl, or Ce.10 aryl(Cy.g)alkyl; L' is absent, or is a linker containing 1-6 carbon and/or
heteroatoms and which is optionally substituted; and R, R*, and L? together with the
carbon atom form a group selected from Cg.qo aryl, 5-10 membered heteroaryl, C;.1o
cycloalkyl, Cs.jg cycloalkenyl, 3-10 membered cycloheteroalkyl, 3-10 membered
cycloheteroalkenyl, each of which is optionally substituted.

The method according to claim 2, wherein R!is heteroaryl, RZis H: R*is heteroaryl;
L! is absent; and L? is N=N.



met hyl
4-((E)-((2)-1-(2-(benzo[ "t hi azol - 2-1) hydrazono) - 2- net h

wQk@sogyhd di azenyl ) benzoate ; ( PCT/US2008/001445

41.

42.

43.

44.

)-2-(4-brono-2-((2-(quinolin-8-yl)hydrazono) net hyl ) phe

noxy) aceti c acid;

(BE)-N -(3,4-dinethoxybenzylF@éne)-z-(naphthalene-

1-yl)acet ohydrazi de; (E)-

"- (3, 4-di met hoxybenzyl i dene) - 2- phenyl cycl opr opane-carb
ohylearétded adcoydiBg ayclainh @ xwhyreindR higdrxyeloalkyl; R? is H; R*isH; R%is
'-(4-nethoxybenzylidene)-butpneﬂydrazide; (E) -

' ERYLAT SeteEdamyx b Py et odiel - 18 2RSFIF oxy hexanehydr azi de;
2-((2)-2-(phenyl - ((E)-phenyl di azenyl ) met hyl ene) hydr azi

nyl ) benzoi c acid; (E)-

f ;j(T%e?%?hg&tawﬁiagrigBéldiﬂeﬁ,ev)he?eiﬁrl{‘ti@'aY&l?Ry)iﬁFEtK?m"H;@ is aryl or
i de; -

'+ - (hatefedryly Lo xig )an3optiomabix yshbsiityte delelier Topgining fohearbpn or hetero
t hi 0) - acet obh dﬁ9zide; ()-

'-@ }P%gﬁggb %gﬁgylidene)bicyclo[4.1.0]heptane-7-carb
ohydrazide; (2)-1,3,3-trinethyl-2-((
)-2-(2-(4-nitrophenyl)hydrazono)-ethylidene)indoline;

( The method according to claim 2, wherein R' is cycloalkenyl; R?is H; R®is H; R* is
Z:yl(gxdrérél %églta/?;&ﬁgdgrg)gpé@g){lgrs%)égtg)tleltrééyal iigl?er}egon%ail?irr]lg nZYll carbon or

(4ggk&g%%ﬁgggﬂgthﬁhggﬁg)phenyl)carbonohydrazonoyldicya
ni de; -
)-3-((2)-2-(1,5-di net hyl - 2- oxoi ndol i n- 3-yl i dene) hydr az

i nyl)-3-o0xo-1phenyl prop- 1-en-2-yl)benzam de; .
( z)The-rpgthpd |acperdifig- fo claim 2, wherein the compound of Formula I is selected

H i.ndol,- 3- vl ) net hyl ene) hydr azi nyl ) benzoi ¢ aci d;
)-szfo(‘?bl ﬁ%@F‘-"ﬁ%ﬁ%ﬁ?}? hzdra?ong)zret h)Z/II)pyriIdi ne;( (2) -
"-((IHPyrrol -2-yl)methylene)tricyclo[3.3.1. 1

3> HhelRglaNQEI((BF Ib@hienad HiRiazol-2-1)hydrazono)-2-methyl- :
(2)-1-(2-(4-(ethyl (2-hydroxyet hyl)am no) phenyl ) hydrazo
no)Pr HENENeRZegte;H) - one;  (

S Gt o e b

( EXERM-83,4-dimptbRybeplaglidana)r2 fiogphtidlene-1-yl)acetohydrazide;

BRI BIok g3 Lt mbeaeyl L denie)  asel v sl i

| Yot s b

amAEPMHidAalimethoxybenzylidene)-4-hydroxyhexanehydrazide;
2-((2)-2-(phenyl-((E)-phenyldiazenyl)methylene)hydrazinyl)benzoic acid;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(m-tolyloxy)acetohydrazide;
(E)-N'-(4-(allyloxy)-3-methoxybenzylidene)-2-(3-bromobenzylthio)-acetohydrazide;
(E)-N' ’-(4-isopropylbenzylidene)bicycio[4.‘1 .O]heptane-7-carbohydrazide;
(2)-1,3,3-trimethyl-2-((E)-2-(2-(4-nitrophenyl)hydrazono)-ethylidene)indoline;
(E)-N'-(4-(diethylamino)-2-hydroxybenzylidene)-2-phenylcyclo-
propanecarbohydrazide;
(4-(trifluoromethylthio)phenyl)carbonohydrazonoyldicyanide;
N-((£)-3-((2)-2-(1,5-dimethyl-2-oxoindolin-3-ylidene)hydrazinyl)-3-oxo-1-
phenylprop-1-en-2-yl)benzamide;



3-carbazol -9-yl propi onic acid
(3, 4- di net hoxybenzyl i dene) hydr azi de; and

w@ 2908~2fisoet hyl qui nol i n-2-yl sul fanyl )aceti c aci BCT/US2008/001445

(3, 4-di net hoxybenzyl i dene) hydrazi de. 56. The net hod

. according to claimb53, wherein said subject is human.

45.

46.

47.

48.

49.

50.

57. The nmethod according to-&ai m 54, wherein the
compound is adm ni stered in an anmount from about 0.01
ng to about 100 ngy. 58. The nethod according to claim

54(Z)A&ua—@q1nbdt9181Hﬁﬂmﬂmyl)math@rwiﬁemyamr@m)baﬁzcﬁ@mj@;nent

pharmaceuti cal product. 59. The method according

t o (@ %i(A- B@ZY%W@Y%EY#@ZQ?@W%@MHPY@IB‘?@Sent in the

ph?%%@f@ V@ﬂ%%—ﬁ%‘é{hxle%e O%"@?%tl iz ?&@ﬁ%ﬁé&?gzggjo@%%’azide'
nmel(x)- I4@2—(4-(Iethyl(®cl’[y&ioxyﬁhydpafmmbn:Q1eﬁyIDlhydlr&toﬁb) -ngpHticalen-2-(1H)-one;
i n nee sai d enhanced.insulin rele se an

subj ect
ef fd&fh(%ﬁa%aw -gritygeenasthylpwsidimeiviD 2nmpsith gy
T giget |n160 wherein said TRPNB
%X@EQ |s&§®5 06%3384 Forrulal : R RBR1 L1

N KE)=223, 4R11methymheaykahym)d$/’dg|-maﬂphyhm deptrabl e sal t

r eof i.n -14 aryl, 5-14 nmenbered
h gg?gwe)a@gowgl% oal kyl , )(/33 14 cycl oal kenyl, 3-14
me '(@}33 -@ﬁ-nﬁy&B Qﬁﬁtr&'i(ﬁﬁ-' lk 8he§yﬂﬂ&d¥?ﬂ&6f®%uchdme

cycl ohet er oal kenyl , . each of which is

optEphd(2- §/1fébbwid]uneiazolF&ﬂ)bydﬂaZGm)IBethy%ﬂ (digBylamino)phenol;

Cl:
o5 agp By gpBiotic st QR0 fbepigyden Ry aPigf e
5- 14 srembef Rk ine2-9RuMhnylfadetldadiy €3, 2dlik¥hox fdnlidene)hydrazide.
cycl oal kenyl, 3-14 nenbered cycloheteroalkyl or 3-14

menbered c cIoheteroaIkenyI each of which is
optTihS ﬁxhqtlpcyiy aggpeking (o dam brWlP"ée‘é‘)ﬂé"n%Fn isa nonhuman pancreatic cell.

The method according to claim 45, wherein the nonhuman pancreatic cell is a cow,

horse, sheep, pig, cat, dog, rabbit, or monkey pancreatic cell.

The method according to claim 1, wherein the cell is a human pancreatic cell.

The method according to claim 2, wherein the compound according to Formula I is

administered as a pharmaceutical composition.

The method according to claim 2, wherein the compound according to Formula I is

administered as a veterinary composition.

The method according to claim 2, wherein the compound according to Formula I is
administered in a concentration from about 1% to about 10% on a weight percentage

basis.



L1 is absent, or is a |linker containing 1-10 carbon
and/ or heteroatons and which is optionally
wGe s tsu ed; L2 is absent, or is a |linker cone@i/nk1eg8/001445
1-10 carbon and/or heteroatons and which is optionally
substituted; or R3, R4, and , together wth the
carbon atomto which L2 and '/R® are attached, forma
group selected fromC6-14 aryl, 5-14 nmenbered
het eroaryl, C3-14 cycloal kyl, C3-14 cycl oal kenyl, 3-14
51. merbier mdthoy cdcodrdingr oadlkiy 2, Fhétimthehmngrbund according to Formula I is

cycl ohet er oal kenyl , ea of ﬁﬁiCh i optjonally
suk?sdfqlpﬁfeé?ﬁéll\m%qﬁ‘tgg%“&f; Jugtp ¢ ugilbrf’}ﬁ'ster ed in
an anount sufficient to enhance insulin release. 62.
The met hod according to claim®61, wherein the conpound

52.0f FiQy Mbthad hedordingh@elagt 1f wBBellRidEALR isonsd. st i ng of
methyl 4-((E)-((2)-]1
-(2-(benzo[fi T]thiazol -2-1)hydrazono) - 2- et hyl pr opyl )
di azenyl ) benzoate; (. . . .. o

53.) . 2A methpd @b epbqnemg Bukib releass 1y 12 WoEm) SABPRSIgAdnpRistering to a
no C ", - - - . .
’ 4%&%? rio)ﬁ(ei/ e%f(zjsﬂé gael}]a'g[)cqg?h(SH%% I1%(%17;12}5'@earr1lefiffcect1ve amount of one or more
1- yTRBmEstiohipitoazi de; ( ) - N
- (3, 4-di net hoxybenzyl i dene) - 2- phenyl cycl opr opane- car bo
hydrazi de; ( )-3-cycl ohexenyl - 4- hydr oxy-

"-(4- met hoxybenzyl i dene) - buf anehydr azi de; )= N = (3.
0. 3 TRy BOnEInS SEARmahy UaRp ik SENT AUPRLO s @ compound

2- (4cédrand fIFymnluta(X E) - phenyl di azenyl ) met hyl ene) hydr azi

nyl ) benzoi ¢ aci d;

(E)-N - (3, 4-di net hoxybenzyl i dene) - 2- (m t ol yl oxy) acet oh

ydr azi de; R? R3

(BE)-N -(4-(a||y|oxy)-3-neth§xy enzyl i dene) - 2- ( 3- br onob

enzylthio)-acetohydraégaﬁr( IN 2__Ro

"-(4-isopropyl benzyli ene)bicycIoT4.

1. 0] hept ane- 7- car bohydrazide; (2)-1,3,3-trimethyl-2-((

)-2-(2-(4-nitrophenyl)hydrazoo) - et hyl i dene)i ndol i ne;

'( - )( élr-a(myé{%%i%\ar”yrf’&fgﬁgw SPEFERE ARS8 e - 2- phenyl cycl
oprrp %n@féral?ﬂhﬁqmafﬁbﬂﬁéred heteroaryl, Cs.14 cycloalkyl, Cs.14 ccf'cloalkenyl, 3-14

melgiééggglrg;clo%%{e?gaﬁlt(ﬁ}/ I3t- 1h£{ ?r)le%rl]beer;g(ll )cgc?lroltigtgr%a k%%?f oarr]l(()lyEI_L Ca)fkayl, each of
which is optionally substituted;

R?isH, Ci alkyl, Ce.19 aryl, or Ce.10 aryl(Ci.¢)alkyl;

R}is H, C, alkyl, C¢.10 aryl, or cyano;

R* is Cis alkyl, Cs.14 aryl, 5-14 membered heteroaryl, Cs.,4 cycloalkyl, Cs.i4
cycloalkenyl, 3-14 membered cycloheteroalkyl, or 3-14 membered cycloheteroalkenyl, each
of which is optionally substituted, or is cyano;

L' is absent, or is a linker containing 1-10 carbon and/or heteroatoms and which is
optionally substituted,;

L? is absent, or is a linker containing 1-10 carbon and/or heteroatoms and which is
optionally substituted; or

R3, R? and LZ, together with the carbon atom to which L? and R? are attached, form a

group selected from Cqqs aryl, 5-14 membered heteroaryl, Cs.4 cycloalkyl,



N-(()-3-((Z)-2-(1 |

, 5-di met hyl - 2- oxoi ndol i n- 3-yl i dene) hydr azi nyl ) - 3- oxo-
waz200pkersyd prop- 1-en-2-yl)benzam de; PCT/US2008/001445

(2)-2-(2-((!I-butyl -1

-i ndol - 3-yl ) nmet hyl ene) hydr azi nyl ) benzoi ¢ aci d;

(E) - 4 ((2-benzyl - 2- phenylhydﬂﬁ&ono)nethyl)pyrldlne

(2)- "-((IHPyrrol-2-yl)methylene)tricyclo[3.3. 1.1 3

7] decane- 3- car bohydr azi de; (2)-1

Cs.12 €7c10AkéBi N 31142 nivyiliepedy @y élphdtensaIrg), phe nyinkiperedz oyuddhdderoalkenyl,
apht hal en- 2- ( - one;

: eacl} Oﬁwb(02-1§ spt&ﬂaawéu@wtpé,f | uor orret hyl ) pyri di ni - 2-yl) - 2-
r@lﬁ%&hh%’aﬁjc[ %i?rg@?ﬁrh F&%%&??é&% a,n]a‘n?bu‘ﬁlt ghfﬁc(ent to enhance insulin

am no
rekaﬁ£4 nor phol i no- 3- nltrobenzylldene) acet ohydr azi de;
(2)-3-(2-nitro-5- (pyrrolidin-

35| " @?ﬁgg @%h%ﬁé@éoggw' dV %Hb&ﬁé@ﬂppyncg&f%ér&%laﬂfﬁed from

bazol -9-yl propionic acid
(3 4 |nethoxybenzyl|dene)hydrazide and
(4, 8-di net hyl qui nol i n-2-yl sul fanyl )acetic acid

( 3, metiiyhi FOx(Deh 3 (hesaold)thirdelaZ-igdragane) Pheethei-hod
accor di to ai m 60, wherein said subject is hunman.
41”?ﬁ%ﬂﬁ%& QL%EEQFd|ng to claim6l, wherein the
COng-bxﬁn@dlf(@L@hﬁfoﬁd-S - iRiraisayjthethyloy eabxa@tac&lc%ld

t o about 100 65. The net hod accor to claim

61 (Em\éﬂéﬂrﬂmw&loe(ah@whéeue%-?a(amlrﬁh%l@@r wl)age elyserideit
o GRS REE) 2 Tl D AR

p h AFBeceloheatn y+dokiydrbx y-Iv" %mﬂmgbeﬂzybd&r&b{butan@hﬁit%ide;

o B e A o bR

adm ! tze@ a9 t(@E)%IEé}i%d@%%{l&l%%?Qn%yﬁﬁﬁfnﬁ?ﬁ A Rid;

LI Z(IE—)—]\RRA 4kdimethoxybenzylidene)-2- (m—tolyloxy)acetohydraz1de
(E)-N'-(4-(allyloxy)-3-methoxybenzylidene)-2-(3-bromobenzylthio)-acetohydrazide;
(E)-N'-(4-isopropylbenzylidene)bicyclo[4.1.0]heptane-7-carbohydrazide;
(2)-1,3,3-trimethyl-2-((E)-2-(2-(4-nitrophenyl)hydrazono)-ethylidene)indoline;
(E)-N'-(4-(diethylamino)-2-hydroxybenzylidene)-2-phenylcyclo-
propanecarbohydrazide;
(4-(trifluoromethylthio)phenyl)carbonohydrazonoyldicyanide;
N-((E)-3-((2)-2-(1,5-dimethyl-2-oxoindolin-3-ylidene)hydrazinyl)-3-oxo-1-
phenylprop-1-en-2-yl)benzamide;

(2)-2-(2-((1-butyl-1H- -indol—3-yi)methylene)hydrazinyl)benzoic acid,
(E)-4-((2-benzyl-2-phenylhydrazono)methyl)pyridine;
(Z)-N'-((1H-Pyrrol-2-yl)methylene)tricyclo[3.3.1.1 *T|decane-3-carbohydrazide;
(Z2)-1-(2-(4-(ethyl(2-hydroxyethyl)amino)phenyl)hydrazono)-naphthalen-2-(1/)-one;
(E)-4-((2-(5-chloro-3-(trifluoromethyl)pyridini-2-yl)-2-2-methyl-
hydrazono)methyl)benzene-1,3-diol;



or a physiologically acceptable salt thereof, wherein
Rl is C6-14 aryl, 5-14 nmenbered heteroaryl, C3-14

w@eyeBogisky | , C3- M cycl oal kenyl, 3-14 nenber ed PCT/US2008/001445

56.

57.

58.

59.

60.

61.

cycl ohet eroal kyl, 3-14 nenbered cycl ohet er oal kenyl

and Cl1-6 al kyl, each of which is optionally

substi tut ed; R2 is H Cl-6 aPQyI C6-10 aryl, or C6-10
aryl (C1- 6)a|ky| R3is H C-6 aIkyI, Cio aryl, or

cyano; R4 is G ‘6 al kyl, C6-14 aryl, 5-14 nmenbered
het(E)-24B wdim&}rylpﬁlenylahﬂmi)kly1-(,4-rﬁapphélimgteme':tad)kenyI , 3-14
merrberilg %cl ohet eroal kyl, or 3-14 nenbered

cy® Siaetel faZ1&ach of which is optionally

su a |linker
COE?L?K?ERR)5%gwhﬂug%%nﬁ%g%é¥bﬁ%?§$%g?%ﬁ§&gﬁﬁwmh|ch 'S
opt(Ebﬁi((Z §/1H§bd:xszt0| d]unelazoll-_zyl)hycabmbmetbylhSS(daethylamemo)phenol;

taining 1-10 carbon, and/ or groatone ichis

opBr o Slagrionis ! Cof o RSB EB Ry Ggtiumd

W' [¢ 8tdiﬁe&?fqlﬂ%lﬁhtﬁmshﬁaﬂﬂ)a‘é&ld—:?cldi(‘5’4%%@){%&1@%@6)hydramde
forma group selected from C6-14 aryl, 5-14 menbered
heteroarg C3-14 cycloalkyl, C3-14 c cloalkenyl 3-14

e be meihad ascorbngstonlaiky §3, veherein seighsubjeer is human.
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substi t ut ed; mherein said conmpound is adm nistered in
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pharmaceutical product in an amount from about 0.01% to 50% by weight.

A method of treating diabetes mellitus in a mammal, comprising administering to a

subject in need of said enhanced insulin release an effective amount of one or more

TRPMS inhibitors.

The method according to claim 60, wherein said TRPMS5 inhibitor is a compound of

FormulaI:

or a physiologically acceptable salt thereof, wherein
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(3 4- dinethoxybenzylidene)hydrazide 69. The net hod
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methyl 4-((E)-((£)-1-(2-(benzo[d]thiazol-2-1)hydrazono)-2-methyl-
propyl)diazenyl)benzoate,
(E)-2-(4-bromo-2-((2-(quinolin-8-yl)hydrazono)methyl)phenoxy)acetic acid;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(naphthalene-1-yl)acetohydrazide;
(E)-N"-(3,4-dimethoxybenzylidene)-2-phenylcyclopropane-carbohydrazide;
(E)-3-cyclohexenyl-4-hydroxy-N'-(4-methoxybenzylidene)-butanehydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-4-hydrox yhexanehydrazide;
2-((2)-2-(phenyl-((E)-phenyldiazenyl)methylene)hydrazinyl)benzoic acid;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(m-tolyloxy)acetohydrazide;
(E)-N'-(4-(allyloxy)-3-methoxybenzylidene)-2-(3-bromobenzylthio)-acetohydrazide;



amount from about 0.01 ng to about 100 ngy.71. The
nmet hod according to claim67, wherein the conmpound is

wa@eiwsndsver ed as conponent of a pharmaceuti cal PQT/US2008/001445

63.

64.

65.

66.

72. The nethod according to claim67, wherein the
conmpound is present in the pharmaceutical product in
an anount from about 0.01% t-&250% by weight. 73. The
nmet hod according to claim®67, wherein the conpound is
present in the pharmaceutical product in an anmount
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| s la/drqzﬁnameé@mbmﬁm .3=19J; car bon and/or het er oat ons
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(£2)-3-(2-nitro-5-(pyrrolidin-1-yl)phenyl)hydrazono)quinuclidine;
(E)-2-((2-(1H-benzo[d]imidazol-2-yl)hydrazono)methyl)-5-(diethylamino)phenol,;
3-carbazol-9-ylpropionic acid (3,4-dimethoxybenzylidene)hydrazide; and
(4,8-dimethylquinolin-2-ylsulfanyl)acetic acid (3,4-dimethoxybenzylidene)hydrazide.

The method according to claim 60, wherein said subject is human.

The method according to claim 61, wherein the compound is administered in an

amount from about 0.01 mg to about 100 mg.

The method according to claim 61, wherein the compound is administered as

component of a pharmaceutical product.

The method according to claim 61, wherein the compound is present in the

pharmaceutical product in an amount from about 0.01% to 50% by weight.
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) - pheny dlazen ) met hy Iene)hydra2|nyl)ben20|c acid; (
)- R 18 Ce1a aryl, 5-14 membered heteroaryl, Cs.14 Cycloalkyl, Cs.14 cycloalkenyl, 3-14
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group selected from Cgy4 aryl, 5-14 membered heteroaryl, Cs.4 cycloalkyl,
Cs.4 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl,
each of which is optionally substituted;

wherein said compound is administered in an amount sufficient to enhance insulin

release.

68. The method according to claim 67, wherein the compound of Formula I is selected

from the group consisting of

methyl 4-((E)-((Z)-1-(2-(benzo[d]thiazol-2-))hydrazono)-2-methyl-
propyl)diazenyl)benzoate;
(E)-2-(4-bromo-2-((2-(quinolin-8-yl)hydrazono)methyl)phenoxy)acetic acid;



(2)- "-((l -Pyrrol-2-yl)methylene)tricyclo[3.3.1.1 3
7] decane- 3- car bohydr azi de;
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phar nmaceut i cal product in an anmpunt from about 0.01%
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Cy C(Q?—W J(@?‘1543yrr@l—ﬂ-ﬂ'l)me’chylene)‘cncyclo[3».3. 1.1°* 7]decane—?,-carbohydrazide;
(Z2)-1-(2-(4-(ethyl(2-hydroxyethyl)amino)phenyl)hydrazono)-naphthalen-2-(1 H)-one;
(E)-4-((2-(5-chloro-3-(trifluoromethyl)pyridini-2-yl)-2-2-methyl-
hydrazono)methyl)benzene-1,3-diol; '
(£)-2-(3,4-dimethylphenylamino)-N'-(4-morpholino-3-nitro-
benzylidene)acetohydrazide;
(2)-3-(2-nitro-5-(pyrrolidin-1-yl)phenyl)hydrazono)quinuclidine;
(E)-2-((2-(1H-benzo[d]imidazol-2-yl)hydrazono)methyl)-5-(diethylamino)phenol,
3-carbazol-9-ylpropionic acid (3,4-dimethoxybenzylidene)hydrazide; and
(4,8-dimethylquinolin-2-ylsulfanyl)acetic acid (3,4-dimethoxybenzylidene)hydrazide.

The method according to claim 67, wherein said subject is human.

The method according to claim 67, wherein the compound is administered in an

amount from about 0.01 mg to about 100 mg.



menber ed cycl ohet eroal kyl, 3-14 nenbered
cycl ohet eroal kenyl, and Cl-6 al kyl, each of which is
wWopiosoymhd y substituted; R2 is H Cl-6 al kyl, EEF1S2008/001445
aryl, or C6-10 aryl (Cl-6)alkyl; R3is H G -6 alkyl,
C6-10 aryl, or cyano; R4 is Cl1-6 al kyl, C6-14 aryl,
5-14 nmenbered heteroaryl, C3-P&-cycloal kyl, C3- 14
cycl oal kenyl, 3-14 nenbered cycl oheteroal kyl, or 3-14
menber ed cycl ohet eroal kenyl, each of which is
71.0pt MhBakthod URSbidikid &g, claim | 67, CyB&8in ke icompo&Rdtis fministered as
is a linker containing 1-10 carbon and/or heteroatons
and competent of @ pharoraputicabpioduétt ut ed; L2 is absent, or
is a linker containing 1-10 carbon and/or heteroatons
and which is optionally substituted; or R3, R4, and
L2, g (R .t he, C neat L.C d: :
72'ar eTgl? t gltgﬂlgg : ngctg?%hg té) r g{??)rﬁs g?’egingﬁf%? \r/\@%n %@r )}ﬁresent In the
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cycl oal kenyl, 3-14 nmenbered cycl oheteroal kyl, 3-14
nmenber ed cycl ohet er oal kenyl, each of which is
opt i.onal | ubstit.uted; wherein said conpound is . .
T3 adrRE ST ArrORing By ST P SHERD (B Rl present in. the
r el pRSEhacSdtical PRJITEBLINGH agfotA HoMAbbe Phab BVG by WhRhei N
Rl is optionally substituted C6-10 aryl. 85. The
nmet hod according to claim83, wherein Rl is optionally
substituted 5-14 nenbered heteroaryl.86, The pethod . . .
T4.accdy methpd of &eating Beperghyesraianingg mamyal, j omprising administering to a
substq:t yt: - Gy ' bst it ut
- epiedt e oh it Agh AR Kheut 1Bk AT M ol e or more
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cycl ohet eroal kyl or optionally substituted 3-10
nmenbered cycl ohetero al kenyl . 88. The net hod
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Formula I:

or a physiologically acceptable salt thereof, wherein

R!is Ce-14 aryl, 5-14 membered heteroaryl, Cs.14 cycloalkyl, Cs.14 cycloalkenyl, 3-14
membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl, and C;¢ alkyl, each of
which is optionally substituted;

R*is H, Ci.6 alkyl, Ce.10 aryl, or Cg.10 aryl(Cy.¢)alkyl;

R®is H, C, alkyl, C¢.19 aryl, or cyano;

R is Ci¢ alkyl, Ce.14 aryl, 5-14 membered heteroaryl, Cs;.14 cycloalkyl, Cs.4
cycloalkenyl, 3-14 membered cycloheteroalkyl, or 3-14 membered cycloheteroalkenyl, each
of which is optionally substituted, or is cyano;

L' is absent, or is a linker containing 1-10 carbon and/or heteroatoms and which is

optionally substituted;



89. The nethod according to claim83, wherein R2 is H.

90. The nethod according to claim83, wherein R2 is
w@eeosadisyd . 9 1. The nethod accordi ng to cl ai nP@BUS2008/001445

wherein R2 is C6-10 aryl or C6-10 aryl (G -6)alkyl.

92. The nethod according to claim®83, wherein R3 is H.

93. The nethod according to-&Paim 83, wherein R3 is

Cl-6 al kyl. 94. The nethod according to claim 83,

wherein R3 is C6-10 aryl. 95. The method according to

cl af i3 8Bsenwyherigianlifd@r iconLiAng 1-196carfdie and®dhheteroatoms and which is

.according to claim83, wherein R4 is optionally
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according to claim 83, wherein R4 is optionally
subderdntseid Snifbums nibevdednisiecddoinesre amabitdy sufficient to enhance insulin
optionally substituted 3-10 nenbered
¥ycl ohet er oal kenyl . 101. The method according to claim
83, wherein L1 is absent. 102. The nethod according to

76. ¢l ahinBsthoda€doRifg td clfima74,i wilk@éinaRetainpbiet 8f EBrmula I is selected
car bon and/ or heteroatons and which is optionally

sulbom thgigsenp awsistimgef met hod according to clai m 83,
wherein L is absent. 104. The nethod according to

R e e sl R e A S
subpsdpyl)diazenyl 3hzoaléte nmet hod according to cl ai m 83,
in RL is upsubstituted phenyl. 106. The mit hod

wher e _ d
ac 6k #ilfrgremodréwagnolingiar MyAraano)geydippenagy)acetic acid,
na _ K 5 [o IR Sy
B R o e O o
COE)-Ht-(hrdafiethokytenzylidinoky-phaiyleys)ofrapmgenrbabydraide;
th I(8)'-3 -C}gg]bgex%ni§¥h3hyg?6x§/-ﬁ J—&?nqgtlhbx)%ehgylpcﬁalng)a—{)llftyirlléhydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-4-hydroxyhexanehydrazide;

2-((2)-2-(phenyl-((E)-phenyldiazenyl)methylene)hydrazinyl)benzoic acid;

rele

(E)-N'-(3,4-dimethoxybenzylidene)-2-(m-tolyloxy)acetohydrazide;
(E)-N'-(4-(allyloxy)-3-methoxybenzylidene)-2-(3-bromobenzylthio)-acetohydrazide;
(E)-N'-(4-isopropylbenzylidene)bicyclo[4.1.0]heptane-7-carbohydrazide;
(2)-1,3,3-trimethyl-2-((E)-2-(2-(4-nitrophenyl)hydrazono)-ethylidene)indoline;
(E)-N'-(4-(diethylamino)-2-hydroxybenzylidene)-2-phenylcyclo-
propanecarbohydrazide;
(4-(trifluoromethylthio)phenyl)carbonohydrazonoyldicyanide;
N-((E)-3-((2£)-2-(1,5-dimethyl-2-oxoindolin-3-ylidene)hydrazinyl)-3-oxo-
1-phenylprop-1-en-2-yl)benzamide;
(2)-2-(2-((1-butyl-1H-indol-3-yl)methylene)hydrazinyl)benzoic acid;
(E)-4-((2-benzyl-2-phenylhydrazono)methyl)pyridine;
(Z2)-N'-((1H-Pyrrol-2-yh)methylene)tricyclo[3.3.1.1 37)decane-3-carbohydrazide;



C -6 al koxy, C3-6 al kenyl oxy, Cl-6 al kyl enedi oxy, Ci -6
al koxy(CG -6)alkyl, G -6 am noal kyl, C -6 am noal koxy,

w@reoshymnoxyal kyl , C2-6 hydroxyal koxy, nmono( C PCT/US2008/001445
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2-6) al koxy, C2-6 carboxyal koxy, and C2-6 carboxyal kyl .
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substituted. 109. The method according to cl ai m 83,
whieazylidere)pectoldi®ddst ut ed phenyl. 110. The net hod

oot Py iSOk Bl . | VY DnfiharchopiRIc e,
s u k(ED-Qt((LZe(]IH -benabg g pmikiazo1-3-yHay drar@ )fnethyl )t A éligthglamino)phenol;

C hiorarbt e dpppionced (L abhgok e P S P e cric
aI W@’Sydlnféalylfhﬁ(ﬁmlb Wlfaﬁ%‘{)eﬁ:eﬁé KMH?@ thﬁ%bhox%rx@yhdene)hydramde.

al koxy (G -6 am noal ky C -6 ami noal koxy,

Ci -6 hydroxyal C2 6 hydroxyal koxy, mono( G

- 4)Reuypethod myor%ng © dlain) Ffkyhepinrseid sgbjegt is human.

al kyl car bonyl am no, C2-6 al koxycar bonyl am no,

C2- 6al koxycar bonyl , car boxy, (G -6)al koxy(C

2- | kox oxY

11 R, SERUEEIO SRRl P8 el e pb oty Brifistered in an
ni tanogen froondbaund.0g nh@to&tboar 195 mgl2. The net hod

according to claim83, R4 is selected fromthe group

consi sting of pyridyl, pyrimdinyl, imdazolyl,

tqﬁlt azol Idd %gl'/lc?q? ll th enyk,?,dgvgngesﬂ)( th azal ndc)ldyis administered as
berpatpd hazaryl haﬁﬂf&éuﬁéal%@ht i's opti onal Iy

subst i t uted. 113. The nethod according to clai m 83,

wherein RL is optlonally substituted C6-10 aryl; R2 S
Hor C-6 alk R3|sHorC|6aIkyI and R4
optﬂ&ngpqt@ods @sgqrritn@t ) <gm §Saryherem’ the compoun T present in the

pharmaceutical product in an amount from about 0.01% to 50% by weight.

The method according to claim 75, wherein the compound is present in the

pharmaceutical product in an amount from about 1% to 50% by weight.

A method of enhancing GLP-1 release in a mammal comprising administering to a
subject in need of said enhanced GLP-1 release an effective amount of one or more

TRPMS inhibitors.

The method according to claim 82, wherein said TRPMS inhibitor is a compound of

Formula I:



114. The nethod according to claim83, wherein RL is
optionally substituted 5-10 nenbered heteroaryl; R2 is
wo@s/oLise6 al kyl; R3 is Hor C-6 al kyl; and RECT/ES2008/001445

optionally substituted C6-10 aryl.115. The nethod
according to claim83, wherein RL is optionally
substituted C6-10 aryl; R2 ir¥8H4 or C1-6 alkyl; R3is H
or Cl1-6 alkyl; and R4 is optionally substituted 5-10
menbered heteroaryl. 116. The method according to
claim 83, wherein Rl is optR2ongsly substituted 5-10
menbered heteroaryl; R2 is|H of Cl-6 alkyl; R3 is H or
Cl-6 alkyl; and R4 is optidhy ub tltuted 5-10
menber ed heteroaryl . R The net od‘accordlng to
claim83, wherein Ris optionally substituted C6-10
aryl; Ris Hor Cl1-6 alkyl; Rg is Hor Cl-6 alkyl; and
R4 is optionally substituted C3-10 cycl oal kyl. 118.
Ther umhlysidlogtnaﬂydb@tabd)e galtzthene8B whetenein Rl i s

T Y o e B B el 4
merﬁ&g@d Qg{:lofx&EfBaIkNF N3 34y hmembdibd ds H@érbﬂﬁex%ﬂc%&il(ﬂgg hRyl, each of

clai m 83, wherein is optionally substituted 5-10
\ﬂndemhmﬂedﬂbewéﬁdaﬁﬂt R4 |s optlonally substituted

C6-,k0 , _§u he and phthyl and L
an&éﬂsgigiéﬁggﬁ 6‘1554 1&%?#%&6 gbrdlng to claim
83, RVIRET, @llaa 1,iG. 196ry10>r@1yyﬂm 5-10 nenber ed

heteroar -10 cycl oal kyl, C3-10 cycloalken [, 3-10
Torerol oy elkphdton sty T | AsterberdnbupanL. - Cris cyeioalkyl, Cri

|.ohetar,0 k

cycl%)ﬁ?(ergﬂ e14 rﬂle%ngé%? clycgfghg%ﬁogl@l I—iylj ig ?&QérF%gagla%érfalkenyl each
of“&ﬁ(}H 166pﬂ1016é1@/| dapstituted, drsisabasnt, or is a |inker

contalnlng 1- 6. car.bon and/ ar het eroat ons ?GMhICh IS

optli JREPPSPLsQLISLa HkEponigiringd -1(Rgardgp gnsr fistsEqaiesps and which is

bon atomforma group selected fromC6-10

(mU$h£p?%Bal éﬁ’enbered heteroaryl, C3-10 cycl oal kyl,

C3 Ifas apstmadkisry links -cbAtamnb dr Kl carpoh ahdfoe mwrcmms and which is

OPUBE%BHEEﬁWy&ﬁgoFyCIoheteroalkenyl each of which is

R? ,R* and L2 together with the carbon atom to which L? and R? are attached, form a
group selected from Cgy4 aryl, 5-14 membered heteroaryl, Ci,4 cycloalkyl,
Cs.14 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl,
each of whjch is optionally substituted;

wherein said compound is administered in an amount sufficient to enhance GLP-1

release.

84.  The method according to claim 83, wherein R’ is optionally substituted Ce.19 aryl.

85.  The method according to claim 83, wherein R' is optionally substituted 5-14

membered heteroaryl.



substituted. 121. The nethod according to claim 83,
wherein RL is heteroaryl; RRis H R4 is heteroaryl;

wa 08m9mbsent ; and L2 is N=EN. 122. The net hod BCTDUSI0$IE1445

86.

87.

88.
89. -
90. %
91.
92.
93,
94,
95.
96.
97.

98.

to claim83, wherein RLis a bicycloalkyl; RRis H R3
is H R4 is aryl or heteroaryl; L1 is absent; and L2
is absent. 123. The nethod aB%erding to clai m 83,
wherein Rl is aryl; RRis H R3is H R4 is aryl or
heteroaryl; L1 is an optionally substituted a |inker

cofhal rﬁbt‘%d 25 4ofBRHAB Slhinh e LT AR and ptiéndlF substituted Cs.io

absent. 124. The method according to cIa|n183 wher ei n
Rlcycsloaikzy:llqravlpkemlly suRstitutedi€s ReydlealkgnyR4 i s aryl or
heteroaryl; L1 is an optionally substituted a |inker
containing 2-4 carbon or hetero atons; and L2 is

D0 PR B LRI 8] R B St 10

COfRfehibetddy Qfyclobieteydalidyl( ( of - ( 6pflonally( 2s(bgitatefi  3-10 membered

f]thiazol - 2- I)hydrazono) 2- et hyl pr opyl)
di aydelatorealkedt e; (
) - 2- ( 4- br ono- 2- ((2 (qui nol i n-8-yl) hydrazono) net hyl ) phe
noxy)acetic acid; (E)-N -(3
41k %M%@&‘Mﬂé ﬂod&iiﬁa) 832 WHaRR tRYak @PBonally substituted C; 6 alkyl.
1 yl') acet ohydr azid

-(3, 4- dlnethoxybenzylldene) 2- phenyl cycl opr opane-carb
oh drazi de; ( )-3-cycl ohexenyl ydr oxy-

he methnshapseiding foddaiay 8 m@m?g a9 de; (E)-

-(3, 4- dlnethoxybenzylldene) 4- hydr oxyhexanehydr azi de;
2-((Z)-2-(pheny|

- ' I t 2 ic acid;

E?H Eﬁyek]gddz&g?%é%%ﬁxé%lenzy g‘{lllg;{ nfy?rr%) fﬁg §I oxy) acet oh

ydr azi de;

(E)-N -(4-(allyl oxy)-3-nmethoxybenzylidene) - 2- (3- br onob
endyt nitly)d ascerdigy trdaing®3, wheyeipnR™ 1s Co 10 aryl or Ce.10 aryl(Ci.¢)alkyl.
- (4-isopropyl benzyl i dene) bi cycl o[ 4. 1. 0] hept ane- 7- car bo
hydrazide; (2)-1,3,3-trinmethyl-2-((

) s EARIED LIS SRR 150 | 0ene) i no e

- (4- (di et hyl ami no) - 2- hydr oxybenzyl i dene) - 2- phenyl cycl
opr opanecar bohydr azi de;
( 4Tht mdthatacometimg tot diaio) $hevherdie & boGohglyhzonoy! di cya
ni de;

The method according to claim 83, wherein R’ is Ce.10 aryl.
The method according to claim 83, wherein R? is cyano.
The method according to claim 83, wherein R* is optionally substituted Cy.¢ alkyl.

The method according to claim 83, wherein R*is optionally substituted Ce.10.

The method according to claim 83, wherein R* is optionally substituted 5-10

membered heteroaryl.



)-3-((2)-2-(1,5-di net hyl - 2- oxoi ndol i n- 3-yl i dene) hydr az

WO pooBP9BOHX0- | phenyl prop- 1-en-2-yl)benzam de; PCT/US2008/001445
(2)-2-(2-((1-butyl -1
H i ndol - 3-yl ) met hyl ene) hydr azi nyl ) benzoi c acid; (
)-4-((2-benzyl - 2- phenylhydrak@ho)nethyl)pyrldlne (2) -
"-((l HPyrrol-2-yl)nmethylene)tricyclo[3 .3.1.1 3 7
] decane- 3- car bohydrazi de; (Z)-1-(2-(4-(et

99. |2 yl(Il(h% med{daxueddwlhgam ReNBhERY WHayeit arRb e )optiaphilhalubstituted Cs.jo

H) - one

) - 4:y91@21k(ysorcqﬂtksméﬂsgSI(QSFIFLF%& o RYKEMYIr i di ni - 2-yl1) - 2-
2- met hyl hydrazono) net hyl)benzene-|, 3-diol;

(E) 2- (3, 4-di net hyl phenyl am no) -
(’Iﬂ’le”?{eﬂ{b‘al 'a&%rcfﬁ(xg td QF&SAZXB' %ﬁ?e)m aRe o Ny fioRAZIH Ssubstituted 3-10
yrro

(Z) 3-(2-nitro-5 i n-
1- yhomihered/ | ) bycdoletanakyui narcl iogtineglly )substfto@d(| 3-10  membered

H benz d 2-yl ) hydrazono) nmet hyl ) - 5- (di et hyl am
inﬁygﬂggﬁkmﬂ%ngérbazol 9-yl propi oni ¢ acid
(3, 4-di net hoxybenzyl i dene) hydr azi de; and
(4, 8-di net hyl qui nol i n-2-yl sul fanyl )acetic acid
101( 3, ZhedhétRéh@ocybding yd t1dime) hykkraiaildes adseft. The net hod
according to claim82, wherein said subject is human.
127 The nmethod according to claim83, wherein the
ound i adn1n|stered n an anoynt. fram about .0. 01
10 @5@95 apeerding tor slgim Fle WHEFHB - s b 1Bk ARiRing; 110 carbon

83’anW3EB@t'efbaH?ﬁs grﬁf%ﬁféﬁqsb 1&1@%@1&1}%&13&@ as conponent

ar maceut | produc The et hod accordi ng
to cIa|n183 wherein the conpound is present in the
pharmaceuti cal product in an anmpunt from about 0.01%
103t o Thsouethabgedeyding tqeleim §30vheseinds Hpabsent. enhanci ng
G.P-1 release froma cell conprising contacting said
cell wth an effective anmount of one or nore TRPMb

104! "R 1,06:5d éa%%;%g@etd”gfagﬂ%a%%&éimg % ﬁh@éﬁ%&@&m 1-10 carbon

wher ei n sal tor conpound of Fornu
| :anll/or heteroatoms and which is optionally substituted.

105. The method according to claim 83, wherein R' is unsubstituted phenyl.

106. The method according to claim 83, wherein R! is phenyl or naphthyl, each of which is
substituted 1, 2, or 3 substituents independently selected from the group consisting of
amino, hydroxy, nitro, halogen, cyano, thiol, C,.s alkyl, C,.s alkenyl, C,¢ haloalkyl,
Cis alkoxy, Css alkenyloxy, Cigalkylenedioxy, Ci.¢alkoxy(C;.)alkyl,
Cisaminoalkyl, Cj¢aminoalkoxy, C;s hydroxyalkyl, C,¢hydroxyalkoxy,
mono(C,.4)alkylamino, di(C,4)alkylamino, Cs.6 alkylcarbonylamino,
C,.¢ alkoxycarbonylamino, C,galkoxycarbonyl, carboxy, (Ci.¢)alkoxy(C;.¢)alkoxy,
C,.¢ carboxyalkoxy, and C,.¢ carboxyalkyl.

107. The method according to claim 83, wherein R' is a nitrogen-containing heteroaryl.



or a physiologically acceptable salt thereof, wherein

Rl is C6-14 aryl, 5-14 nmenbered heteroaryl, C3-14
w@eymBoglsky | , C3-14 cycl oal kenyl, 3-14 menber edPCT/US2008/001445

cycl ohet eroal kyl, 3-14 nenbered cycl ohet er oal kenyl

and Cl-6 al kyl, each of which is optionally

substituted; R2 is H Cl-6 al®li, C6-10 aryl, or C6-10

aryl (G -6)alkyl; RBis H C -6 alkyl, C6-10 aryl, or

cyano; R4 is Cl-6 alkyl, C6-14 aryl, 5-14 menbered
108Net80RkMod {dording X6 ! (ﬂ’ﬁthB ; RC3is 1&1&3&’6&' gahk ey broup- ddnsisting of

menber ed cycl oheteroal kyl, or 3-14 nenbered
cy glyodgl, emwahﬂdem&l imstagblybf tefyarail, i Birapl dremyly indolyl, azaindolyl,

subst i .S _cyano abs ris al er
cotbeiG Pyl BBl S atiel shch GrivbiSAT optionatly
optsupdirhted. substltuted L2 is absent, or is a linker
cont ai ning 1-10 carbon and/ or het er oat oms and which is
optional Iy substituted; or R3, R4, and L2, together

with the carbon atomto which L2 gnd R3 are attached,

109f orheangjhed preoding fejaim 83y Whergs %rl§ pnsubstutedphsayleq’

het eroaryl, C3-14 cycloal kyl, C3-14 cycl oal kenyl, 3-14
menber ed cycloheteroalkyl 3- 14 nenber ed

1100y0f}féﬁﬁétﬁs@§éé6?dlﬂlg to SBfh 89fwl"x‘éf'eﬁlhR‘1 B ph dleﬁ abphthyl, each of which is

substituted; whergin said conmpound is a nistered in
an sabsifted 44125 o3 ewhstitusntsrindeneadetly- selactddefiern. tha gup consisting of

The net accor di to claim th
Corﬁ'}blﬂ?vghygifr O rnH;m og'eg SY4UQ. glgal’ fd’vgm]l? 1 C@F glkenyl Ci- haloalkyl,
Cor@1| 6St Idmﬁ) Tl ¢ EQW cheﬁfll kﬁZ) Cl 6 a].kYICneleX}’, C1 P alkoxy(cl 6)311(}’1

1 (2 (benzo c I azol -2-1) ydrazon -2- nethXIpro
dzeripinedkddoat €}-6 aminoalkoXxy, ydrox alk Cs. 6hydroxya1koxy,

( )mgncg( bgtaﬁygpacné (2- (qui &E&lﬂalﬁylﬂn)lm draz on@g”%i@éa)rponylammo

henox I'd; (E)-

" g@&llgbmmheﬁmbmml Cdgalkgxafboapht babexe- (€yd)alkory(€;.c)alkoxy,
y razi de;

E
@’2&PHHJOPFE%]KEW@éﬁ&iﬂ%’é’ﬁé}’a”ﬂlphenyl cycl opropane-carb
ohydra2|de

111. The method according to claim 83, wherein R* is a nitrogen-containing heteroaryl.

112. The method according to claim 83, R* is selected from the group consisting of
pyridyl, pyrimidinyl, imidazolyl, tetrazolyl, furanyl, thienyl, indolyl, azaindolyl,
quinolinyl, pyrrolyl, benzimidazolyl, and benzothiazolyl, each of which is optionally
substituted.

113.  The method according to claim 83, wherein R' is optionally substituted Ce.10 aryl; R?
1s H or Cy ¢ alkyl; R*isHor Ci.6 alkyl; and R*is optionally substituted Cg.10 aryl.

114. The method according to claim 83, wherein R' is optionally substituted 5-10
membered heteroaryl; R? is H or Cy alkyl; R3is H or Cy.6 alkyl; and R* is optionally
substituted Cg.10 aryl.



(E) - 3-cycl ohexenyl - 4- hydr oxy-
"-(4-nmet hoxybenzyl i dene) - but anehydr azi de; ( )-
WO 2q08/0g750k met hoxybenzyl i dene) - 4- hydr oxyhexanehpdf/ag100€001445
2-((Z2) - 2- (phenyl - ((
E) - phenyld|azenyl)nethylene)hgdra2|nyl)ben20|c aci d;
(B)-
- (3, 4-di met hoxybenzyl i dene) - 2- (mt ol yl oxy) acet ohydr az
ide; (
115) - ihe rﬁéﬁlé@'abdﬁr@ﬁﬁg)to 3ta|iiﬁt§30)ﬁ&l@&lﬁi Rl iiglgmedmaly cGbRitas® 0z 1o aryl; R

nzylthlo) acet ohydr azi de;

- (i8-H supFopplpén Ry Ilﬁdérf@) %n @yaélnd{ and R)] e pptignally. sibstituted 5-10
Ohég%gglgfhm%ékrl’s 3-trinmethyl-2-((
)- BT RS

enyl ) hydrazono) - et hyl i dene) i ndol i ne;

)-|V‘ (4- (di et hyl am no) - 2- hydroxybenzylldene) 2- phenyl
116cyC]Flmpmqﬁmwb(aa¢dxdﬂmgdtcazﬂaim, 83, wherein R is opt1onally substituted 5-10

4 ; r{)f | éj ggtgg)eatr}qykg ibel lllzy‘iaﬁb ﬂ(n? %Igyls optionally
) %uﬁét@lt‘ea'SHO ﬁeﬁ'b@i%ﬁ'ﬁélerc?ar?lxo' ndol i n- 3- yI ' dene) hydr az

i nyl')-3-o0xo-I| phenyl prop- 1-en-2-yl)benzam de;
(2)-2-(2-((l-butyl-1//-indol -3-yl) et hyl ene) hydr azi nyl
) benzoic acid

117) - ALRe(tpetbed 29¢0r§m9 fie iRy & avAGTRYY RetihgRtjqatly gHpsitutedLo-to aryl; R’
3 ?§ C}-‘I_I‘oey&r ol %hl); ”igtﬁy&eﬁe% tJ&ﬁy%@ [ & g}p&onally substituted Cs.1p

ecanél3 razi d

( Z)cytloaBey(.4- (ethyl(2 hydroxyethyl)an1no)phenyl)hydrazo
no) - napht hal en- 2- (I H)-one; (
) 4-((2-(5-chloro- 3- (trlfluoronethyl)pyrldlnl 2-yl)-2-

118. 4"[@% hqu%c{)%éonaggﬁ] dalﬁlbggzw (HBI’ ﬁnols 3opt10(nEP1y su{)stltuted 5-10

- n'rﬁérﬁ@@r@& Weledeno) Iﬁcﬁtf@ by %Zhlﬂ ol *45-B or (& dﬁnhlkﬁllo'aﬁd R* and L
-(pyrrolidin- 1- yI phenyl ) hy azono)qU|nucI

( E)togetbe(‘rzfo(m -N=N-aryl.
H benzo[ cT| i m dazol - 2-yl ) hydrazono) net hyl ) - 5- (di et hyl a
m no) phenol ; 3-carbazol -9-yl propi onic acid

1o iR LSS by 110 spiogpy s 510

dl rmhhbm@elrewba@&nk‘) hy dptianadly. suld8tutdth€sagtahnddsuch as phenyl and

accordin Gl ai,n, 130, wherein said cell is a
noﬁﬁﬁhﬁﬁgéﬁg ﬁg%EFﬁﬂEmgell in the gut.

120. The method according to claim 83, wherein R! is Ce.10 aryl, 5-10 membered
heteroaryl, Cs.jo cycloalkyl, Cs.io cycloalkenyl, 3-10 membered cycloheteroalkyl, 3-
10 membered cycloheteroalkenyl, or C,. alkyl, each of which is optionally
substituted; R? is H, Cy.¢ alkyl, or C.10 aryl(Cp.e)alkyl; L! is absent, or is a linker
containing 1-6 carbon and/or heteroatoms and which is optionally substituted; and R,
R4, and L2 together with the carbon atom form a group selected from Ce.19 aryl, 5-10
membered heteroaryl, Cs.0 cycloalkyl, Cj.j9cycloalkenyl, 3-10 membered
cycloheteroalkyl, 3-10 membered cycloheteroalkenyl, each of which is optionally
substituted.



134. The nethod according to claim 133, wherein the

nonhuman ent eroendocrine cell is a cow, horse, sheep,
w@e@s/oemb4 dog, rabbit, or nonkey enteroendocrPCEUS2008/001445

cell.135. The net hod according to claim 130, wherein

the cell is a human enteroendocrine cell. 136. The
met hod according to claim13103wherein the conpound
according to Fornula | is admnistered as a

pharmaceutical or a veterinary conposition. 137. The

121t TRdIndea 8t ddinQo ¢lain831 FhereMIRF & HetdrberyE0RPBUERKR® is heteroaryl;
according to Formila | is admnistered in a
conk eistabsant;emdfly geNabbut 1% t o about 10% on a wei ght
per cent age basis. 138. The nethod according to claim

131, wherein the conmpound according to Fornula | is

dmnd ' t o-0f t . -
L B TR R s gl A e
sai id aeyldr he®rdanyly Lt fsabsdmtPandd nietabseat.of decr easi ng

gastric secretion and enptying in a manmal conpri sing
adm nistering to a subject in need of said decreased

BT S SR S B
140petvfoei®i D' $2htl o ﬁ@:l\ﬁlyl Stbis@iutedr a ilBker EMMTRIAMPI2-4 carbon or hetero
a

accordi ng t o, Formu | or a physiologically

ac capmaping Isak mbsenbr eof, wherein Rl is Cb-14 ar yl,
5- 14 menbered heteroaryl, C3-14 cycloal kyl, C3-14
cycl oal kenyl, 3-14 nenbered cycl ohet eroal kyl, 3-14

e I r I 1- CRIeH R4
1245 PO BEUUEL TR O HERNS whh 1 1Mo BRI RV is B R s

C6- dr§l ar ybtercarylOB! 1i© anropkiomally S)tatitaydd a Rhkes cohtaiBings2-4 carbon or

alkyl, C-io aryh, aor cyano;R4 is Cl-6 alkyl, C6-14

ary ?mﬁﬁ‘ﬁnﬁ@ﬁﬂiféﬂa SW%roaryl, C3- 14 cycl oal kyl

C3-14 cycl oal kenyl, 3-14 nenbered cycl oheteroal kyl, or

3-14 nenbered cycl ohet eroal kenyl, each of which is

129Pt TRN fHekhodSatesiding tLlair® 831 Svhededh Ghie sdmpSurdbSERSrmud 1 is selected
is a linker containing 1-10 carbon and/or heteroatons

andfromithé giogip consisting of
methyl 4-((E)-((Z)-1-(2-(benzo[d]thiazol-2-1)hydrazono)-2-methyl-
propyl)diazenyl)benzoate;
(E)-2-(4-bromo-2-((2-(quinolin-8-yl)hydrazono)methyl)phenoxy)acetic acid;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(naphthalene-1 -yl)acetohydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-2-phenylcyclopropane-carbohydrazide;
(E)-3-cyclohexenyl-4-hydroxy-N'-(4-methoxybenzylidene)-butanehydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-4-hydroxyhexanehydrazide;
2-((2)-2-(phenyl-((E)-phenyldiazenyl)methylene)hydrazinyl)benzoic acid,
(E)-N'-(3,4-dimethoxybenzylidene)-2-(m-tolyloxy)acetohydrazide;
(E)-N'-(4-(allyloxy)-3-methoxybenzylidene)-2-(3-bromobenzylthio)-acetohydrazide;
(E)-N'-(4-isopropylbenzylidene)bicyclo[4.1.0]heptane-7-carbohydrazide;
(2)-1,3,3-trimethyl-2-((E)-2-(2-(4-nitrophenyl)hydrazono)-ethylidene)indoline;



optionally substituted; L2 is absent, or is a linker
containing 1-10 carbon and/ or heteroatons and which is
wopisoymh4 y substituted; or R3, R4, and L2, t OPEL/082008/001445
with the carbon atomto which L2 and R3 are attached,
forma group selected from C6-14 aryl, 5-14 nenbered
heteroaryl, C3-14 cycl oal kyl,10€3-14 cycl oal kenyl, 3-14
menber ed cycloheteroalkyl 3- 14 nenber ed
cycl ohet er oal kenyl , each of which is optionally

s ub@h N gdicthiiianhion 2 38jideb x5 Bislidend) L -pithyysloer ed i n
an anount sufficLent to enhance GP-1 rel ease. 142.
ThePIrRanesHbaRYHEAEA%Gg to clai m 141, wherein the

COMRAUALE T ol Be BB AkabA AT Dl O1P

1- (R-((BSe@)-T(15 hidmzeahyl 2-by siydslazdiyiijier) gtrmihyl) Spydo) 1-

di azeny| ) benzoat e;
(E)p@nywrwbﬁﬁ-%yk)?we@eﬁ%m i n- 8-yl ) hydr azono) net hyl ) p

r@? (?Cgi 'b% gf;i:z méi(é)ﬁé }J_Hﬁn ﬁylerhet)ll'%yc}razmyl)benzmc acid;
1 yGE))dC(QEdule;tzijrlaZzpldmyll(yﬁ)&zono)methyl)pyndme
(z hoxY— -_y l lg’y Clec? nreo3D cargo c{rgzide'
oh ? ¢ r'o
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127. The method according to claim 83, wherein the compound is administered in an

amount from about 0.01 mg to about 100 mg.

128. The method according to claim 83, wherein the compound is administered as

component of a pharmaceutical product.

129. The method according to claim 83, wherein the compound is present in the

pharmaceutical product in an amount from about 0.01% to about 50% by weight.

130. A method of enhancing GLP-1 release from a cell comprising contacting said cell

with an effective amount of one or more TRPMS inhibitors.



1-en-2-yl)benzam de; (2)-2-(2-((l-butyl-
H- i ndol - 3-yl ) net hyl ene) hydr azi nyl ) benzoi ¢ aci d;
W@ E)0s49750L- benzyl - 2- phenyl hydr azono) net hyl ) pyrPdi/ng2008/001445
(2)- "-((l -Pyrrol-2-yl)methylene)tricyclo[3.3. 1.
3' 7] decane- 3- car bohydr azi de;
(2)-1-(2-(4-(ethyl (2-hydroxydfhyl)amn no) phenyl ) hydrazo
no) - napht hal en- 2- ( | H) - one;
(E)-4-((2-(5-chloro-3-(trifluoronethyl)pyridini-2-yl)-
1312- 2Th@irRiHod Ysd e @R diRinh)30), eiezem €aid ILRPMS @tiibifor is a compound of
) - 2- (3, 4-di net hyl phenyl am no) -
' - (HomwHpkol i no- 3- ni trobenzyl i dene) acet ohydrazi de;
(2)-3-(2-nitro-5-(pyrrolidin-
1-y|)phenyl)hydrazono)quinu&iidgne; (B)-2-((2-(I
H benzo[ J] i m dazol - 2-yl) hydyazgho) met hyl ) - 5- (di et hyl am
i no) phenol ; 3-carbazol -9-ylpropioni c acid
(3, 4- di met hoxybenzyl i dere)hydY azi the-Rand
(4, 8-di net hyl qui nol i n-2-yl sul fanyl )acetic acid
(3, 4-di net hoxybenzyl i dene) hydrazi de. 143. A nethod of
inhibiting food intake in a mmal , conpri si ng

admynj _y%fdl&@cél% Rcepthbiecht tRrédgegh&binsai d food i ntake
i nhi biti'on an effective anobunt of one or nore TRPMb

i nhRbist Gs. 1 .aryl4 4-14Tinembrestet] dgteacaryl, disng cydoalkdi 14 cloalkenyl, 3-14
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C6-14 aryl, 5-14 nenbered heteroar C3-14

oy R yLe 116 pyeriont Remprylodukifomber ed
Yk QRN 3, BERERe, el ot ol ke
subRf iit uT,@dalkyl, Ce.14 aryl, 5-14 membered heteroaryl, Cs.4 cycloalkyl, Ci.i4
cycloalkenyl, 3-14 membered cycloheteroalkyl, or 3-14 membered cycloheteroalkenyl, each
of which is optionally substituted, or is cyano;
L' is absent, or is a linker containing 1-10 carbon and/or heteroatoms and which is
optionally substituted,
L% is absent, or is a linker containing 1-10 carbon and/or heteroatoms and which is
optionally substituted; or
R, R and L%, together with the carbon atom to which L? and R are attached, form a
group selected from Cg.y4 aryl, 5-14 membered heteroaryl, Cs,4 cycloalkyl,
Cs.14 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl,
each of which is optionally substituted;
wherein said compound is administered in an amount sufficient to enhance GLP-1

release.

132. The method according to claim 131, wherein the compound of Formula I is selected

from the group consisting of

methyl 4-((E)-((Z2)-1 -(2-(berizo[d]thiazol-2-1)hydrazono)-2-methyl-
propyl)diazenyl)benzoate;
(E)—2-(4-bromo-2-((2-(quinolin—8-yl)hydrazono)mefhyl)phenoxy)acetic acid;



R2 is H Cl-6 alkyl, C6-10 aryl, or C6-10 aryl(C
1-6)alkyl; R3is H Cl-6 alkyl, C6-10 aryl, or cyano;

WR2008H97304 6 al kyl, C6-14 aryl, 5-14 nenbered PCT/US2008/001445
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het eroaryl, C3-14 cycloal kyl, C3-14 cycl oal kenyl, 3-14
menber ed cycloheteroalkyl or 3-14 nenbered

cycl ohet er oal kenyl , each of WRAich is optionally
substituted, or is cyano; L1 is absent, or is a linker
contai ning 1-10 carbon and/or heteroatons and which is
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3 4- dlnethoxgben l'i dene) - 2- phenylcyclopropane carb
0 h
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(2)-N'-((1H-Pyrrol-2-yl)methylene)tricyclo{3.3.1. 1*7]decane-3-carbohydrazide;
(2)-1-(2-(4-(ethyl(2-hydroxyethyl)amino)phenyl)hydrazono)-naphthalen-2-(1H)-one;
(E)-4-((2-(5 -chlof0-3-(triﬂuoromethyl)pyridini-2-y1)-2-2-methyl—
hydrazono)methyl)benzene-1,3-diol;
(E)-2-(3,4-dimethylphenylamino)-N'-(4-morpholino-3-nitro-
benzylidene)acetohydrazide; '
(Z)-3-(2-nitro-5-(pyrrolidin-1-yl)phenyl)hydrazono)quinuclidine;
(E)-2-((2-(iH-bf_:nzo[d]imidazo1-2-y1)hydrazono)methy1)-5-(diethylamino)phenol;
3-carbazol-9-ylpropionic acid (3,4-dimethoxybenzylidene)hydrazide; and
(4,8-dimethylquinolin-2-ylsulfanyl)acetic acid (3,4 dimethoxybenzylidene)hydrazide.

The method acéording to claim 130, wherein said cell is a nonhuman enteroendocrine

cell in the gut.

The method according to claim 133, wherein the nonhuman enteroendocrine cell is a

cow, horse, sheep, pig, cat, dog, rabbit, or monkey enteroendocrine cell.
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135.( El'he method according to claim 130, wherein the cell is a human enteroendocrine cell.
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139.( 3 The anatladasggiskre (ol ¢leiant3th ydersin sad celhi in vitro.
(4, 8-di net hyl qui nol i n-2-yl sul fanyl )acetic acid
(3, 4-di net hoxybenzyl i dene) hydrazi de. 146. A nethod of
degy ' I et ] i S ‘o
140.205% SN0 dUGEATHE REGHE dephiubh AaCRRTing GOINDAIAY comprising
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acceptable salt thereof, wherein

141. The method according to claim 140, wherein said TRPMS inhibitor is a compound

according to Formula I:

or a physiologically acceptable salt thereof, wherein

R!is Cs.14 aryl, 5-14 membered heteroaryl, Cs.14 cycloalkyl, Cs.14 cycloalkenyl, 3-14
membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl, and C,;¢ alkyl, each of
which is optionally substituted;

R?is H, C,.¢ alkyl, Cq.10 aryl, or Ce.1 aryl(C;.¢)alkyl;

RisH, Ci alkyl, Ce.10 aryl, or cyano;



Rl is C6-14 aryl, 5-14 nmenbered heteroaryl, C3-14
cycl oal kyl, C3-14 cycl oal kenyl, 3-14 nenbered
weyeBodmsver oal kyl , 3-14 menbered cycl ohet er oal R€nyk2008/001445
and Cl-6 al kyl, each of which is optionally
substituted; R2 is H G-6 alkyl, C6-10 aryl, or C6-10
aryl (C 1-6)alkyl; R3 is H, il -al kyl, C6-10 aryl, or
cyano; R4 is Cl-6 alkyl, C6-14 aryl, 5-14 nmenbered
heteroaryl, C3-14 cycloalkyl C3-14 cycl oal kenyl, 3-14
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Rﬁl ﬁ ﬁ aubstltuted or R3, R4, and L2, together
optigha tBtelhon atomto which L2 and R3 are attached,
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heteroaryl, C3-14 cycloal kyl; C3-14 cycl oal kenyl, 3-14

opnnmﬂbembduuydlmheteroalkyI 3-14 nmenber ed
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gro léliﬁ a8BUed i TNt 4rgl, eranC andhibtréd I deRRSAY], 148, cycloalkyl,
he net hod according to claim 147, wherein the

Csie qumlkmlybf 3l meimbered; sycjeheserpaliyk i tembprsd peycloheteroalkenyl,
eaclt %ﬂ\]‘lb]ﬁb mélaﬂ‘f%{\}c’fltmﬁe({ (B)-((2)- 1-(2-(benzo

razono) - 2- met hyl propyl)

di awteineth)darnza@p@ind(is administered in an amount sufficient to enhance GLP-1

)-2-(4-brono-2-((2-(quinolin-8-yl)hydrazono) net hyl ) phe
relegssxy) acetic acid; (E)-N-(3

, 4- d|nethoxybenzylidene)-2-(naphthalene-

1-y|)acetohydrazide; (E) -

' - (3, 4-di net hoxybenzyl i dene) - 2- phenyl cycl opr opane-carb
142o0hykireanéttied according to claim 141, wherein the compound of Formula I is selected

from the group consisting of

methyl 4-((E)-((Z)-1-(2-(benzo[d]thiazol-2-1)hydrazono)-2-methyl-
propyl)diazenyl)benzoate;
(E)-2-(4-bromo-2-((2-(quinolin-8-yl)hydrazono)methyl)phenoxy)acetic acid;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(naphthalene-1-yl)acetohydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-2-phenylcyclopropane-carbohydrazide;
(E)-3-cyclohexenyl-4-hydroxy-N'-(4-methoxybenzylidene)-butanehydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-4-hydroxyhexanehydrazide;
2-((Z2)-2-(phenyl-((E)-phenyldiazenyl)methylene)hydrazinyl)benzoic acid;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(m-tolyloxy)acetohydrazide;
(E)-N'-(4-(allyloxy)-3-methoxybenzylidene)-2-(3-bromobenzylthio)-acetohydrazide;
(E)-N'-(4-isopropylbenzylidene)bicyclo[4.1.0]heptane-7-carbohydrazide;
(2)-1,3,3-trimethyl-2-((E)-2-(2-(4-nitrophenyl)hydrazono)-ethylidene)indoline;
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The method according to claim 143, wherein said TRPMS inhibitor is a compound

according to Formula I:

or a physiologically acceptable salt thereof, wherein



150. The nethod according to claim 149, wherein said
TRPMb i nhibitor is a conpound according to Fornmul a |
w0 200s09Hmophysi ol ogi cal |y acceptabl e salt ther epdT/US2008/001445
wherein RL is C6-14 aryl, 5-14 nenbered heteroaryl,
C3-14 cycl oal kyl, C3-14 cycl oal kenyl, 3-14 nenbered
cycl ohet eroal kyl, 3-14 nenbeﬂé%‘cycloheteroalkenyl,
and C -6 al kyl, each of which is optionally
substituted; R2 is H G -6 alkyl, C6-10 aryl or C6-10
ar \RY(181Cq 16 eyl k§414 @mbaretihe@iroabylalCkyd ¢ycelkyd, €5 yd gychmalkenyl, 3-14

cyano; R4 is Cl- I kyl, -14 aryl, 5-14 nenbergd
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sult is tHyt@ ¢, allofl, Ceo@ydner, Clidanyi(CGakldnt;, or is a |inker

contAi nj 1-10 carbon and/or heteroatons and which is
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congainicng dndh eal,bar,andlomeifferidoabemarand @hi cycicalkyl, Cs.
optioﬁaf?% su sti?ﬁtgg' or RSe R4, and L2, toé%?ﬂg?c Yo s

cycleiatikienylh 8- idamomberedaryctahetehtadityl] or 2id rRenbered avelabetexpalkenyl, each

f | d from C6-14 aryl, 5-14 nenbered
of LS RARABPIREISI PR a2 oyl oal kenyl , 314

menpeisambsetcbolted hréd dorkainidg 1141 0renides &@d/or heteroatoms and which is
cycl ohet er oal kenyl, each of which is optionally
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an uffici t ance r C
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group selected from Cegy4 aryl, 5-14 membered heteroaryl, Cs,4 cycloalkyl,
Cs.14 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl,
each of which is optionally substituted,

wherein said compound is administered in an amount sufficient to enhance GLP-1

release.

145. The method according to claim 144, wherein the compound of Formula I is selected

from the group consisting of

methyl 4-((E)-((2)-1-(2-(benzo[d]thiazol-2-1)hydrazono)-2-methyl-
propyl)diazenyl)benzoate;
(E)-2-(4-bromo-2-((2-(quinolin-8-yl)hydrazono)methyl)phenoxy)acetic acid;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(naphthalene-1-yl)acetohydrazide;
(E)-N"-(3,4-dimethoxybenzylidene)-2-phenylcyclopropane-carbohydrazide;
(£)-3-cyclohexenyl-4-hydroxy-N'-(4-methoxybenzylidene)-butanehydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-4-hydroxyhexanehydrazide;
2-((Z2)-2-(phenyl-((E)-phenyldiazenyl)methylene)hydrazinyl)benzoic acid,;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(m-tolyloxy)acetohydrazide;
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ni i no) phendol ; 3-carbazol -9-yl propionic acid
(3, 4-di met hoxybenzyl i dene) hydr azi de; and o o
A method of decreasing glucagon secretion in a mammal, comprising administering to
a subject in need of said decreased glucagon secretion an effective amount of one or

more TRPMS5 inhibitors.

The method according to claim 146, wherein said TRPMS5 inhibitor is a compound

according to Formula I:



(4, 8-di net hyl qui nol i n-2-yl sul fanyl )acetic acid
(3, 4-di net hoxybenzyl i dene) hydrazi de. 152. A net hod of

WO p@Be2rsINg i nsulin gene expression in a subj eRCT/US2008/001445
conprising adm nistering to said subject in need of
said increased insulin gene expression an effective
anount of one or more TRPMVG- I¥hi bitors. 153. The
nmet hod according to claim 152, wherein said TRPNb

inhibitor is a conpound according to Formula I :l or a
ph)b%la%g)gbl%@lclauya@&@%@éoéaﬁ thérebf, Wirraef , wher ein RLis
Ce- 14 aryl - nmenber ed heteroaryl C3-

cy®'oalleyi aryc:%ﬁ 141 mesyetesed kesasparylgCin %}%quéoca 14 cycloalkenyl, 3-14
mengl%e e%jﬁt%lggfﬁal M(yé a;’-ﬁglo?qelﬂgger egyc(féﬂ{: %e?gaqk%f}g,alar%f r@!’l-s alkyl, each of

'S optiona

whiéha hbﬁﬁ] ubB?(uiea H C1- 6 aI kyI C6-10 aryl, or C6-10
aryl, alki R3 is aIkI\i(y C6-10 aryl, or
cy:%ldSHRﬂ:ka@ C@BlaﬂWIOT%GOM(Qnya .14 nenber ed

het I C3-14 cycl oal kenyl, 3-14
rﬁerglzﬂ éyc%h C@é?&ﬁ}ll’%?lcbﬁr’ 3- 14 menber ed
Cygl“oh;et};g gﬂkﬂgr&{m ﬁ'ﬁk}hs-(bﬂ IﬂhmbreﬂShﬂBItOBm,a| KMM cycloalkyl Css
substi tute or is abs i nker
cycleghtemylns1ig r&ermberegﬁuelﬁh%tﬁ@ﬁﬂlwl rfgt%ﬂg&%@r% aYﬁme&ﬁOﬁ%(enyl each
of wiRdH 913 1J>1¥a11§r%§g§titﬁéége&hslc os absent, or is a Iinker
cont ai car bon an o heteroatorrs and which is

opth aslabi;eylt sarbista linkezdontiniiRs, - R4 carhoml ahd@or hetgetab@ns and which is

Gﬁ Be carbon atomto which L2 and R3 are attached,
Opt‘f”b"rl SYORBSH: sel ected from C6-14 aryl, 5-14 menbered

heti@rioan¥dnt, §r3is LA1ikNG | Rftakthg 1G5 6N Gh@st ker¥datords Ad which is
menber ed cycl ohet eroal kyl, 314 nenbered

Ophcydbﬂmbﬁsn@dlwenyl each of which is optionally
2 BBt adis FeeTeh M L RRERR AL 1 PrfETe dd R Falilbhed, fom o
group selected from Cgy4 aryl, 5-14 membered heteroaryl, Cs.4 cycloalkyl,
Cs.14 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl,
each of which is dptionally substituted;
wherein said compound is administered in an amount sufficient to enhance GLP-1

release.

148. The method according to claim 147, wherein the compound of Formula I is selected

from the group consisting of

methyl 4-((E)-((2)-1-(2-(benzo[d]thiazol-2-1)hydrazono)-2-methyl-
propyl)diazenyl)benzoate;
(E)-2-(4-bromo-2-((2-(quinolin-8-yl)hydrazono)methyl)phenoxy)acetic acid,;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(naphthalene-1-yl)acetohydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-2-phenylcyclopropane-carbohydrazide;
(E)-3 -cyclohexenyl-4-hydroxy—N '-(4-methoxybenzylidene)-butanehydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-4-hydroxyhexanehydrazide;
2-((Z)-2-(phenyl-((E)-phenyldiazenyl)methylene)hydrazinyl)benzoic acid;



154. The nethod according to claim 153, wherein the
conpound of Fornmula | is selected fromthe group
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) - 2- (4- bronp-2- ((2- (qui nol i n1B3yl ) hydr azono) met hyl ) phe
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- (D-2eRef hgwa(iHéHel)ldQLWBn@ﬁwb@wiwdrmnw)bezzwh @oigt cycl
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7] c(é&;;né‘. Adimgiindpleylamige)-NV'-(4-morpholino-3-nitro-
(Z)behz%lﬁd &éa&&l@ﬁg 291 ydr oxyet hyl ) am no) phenyl ) hydr azo

-one;
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A B TR T
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(4,8-dimethylquinolin-2-ylsulfanyl)acetic acid (3,4-dimethoxybenzylidene)hydrazide.

A method of enhancing insulin sensitivity in a mammal, comprising administering to
a subject in need of said enhanced insulin sensitivity an effective amount of one or-

more TRPMS inhibitors.

150. The method according to claim 149, wherein said TRPMS inhibitor is a compound

according to Formula I:



(2)-3 -(2-nitro-5 -(pyrrolidin-

1-yl) phenyl ) hydrazono) qui nuclidine; ( )-2-((2-(l
WORM®802T5)4 | PCT/US2008/001445

]i m dazol - 2-yl ) hydrazono) net hyl ) - 5- (di et hyl am no) pheno

| ; 3-carbazol -9-yl propionic acid

(3, 4- di met hoxybenzyl i dene) hydt4zi de; and

(4, 8-di net hyl qui nol i n-2-yl sul fanyl )acetic acid

(3, 4-di net hoxybenzyl i dene) hydrazi de. 155. A net hod of

treating or preventing obesity in a subject,

conprising adm nistering to said subject in need of

saiad aghesiplogiaally aceaptablasplethewef inheredhount of one or

o, TR o B s B TEL O RES81E08  Bpn,3.14

merdbéed GysighéterdalidyliuBa 4l membefedacydivtita@balge®a) laid Cy alkyl, each of
acceptabl e salt thereof, wherein RL is C6-14 aryl,
whigh sopHepd bt slstates; oaryl , C3-14 cycl oal kyl, C3-14

cy yl -A4 red oal kyl, 3-14
e 22?%%%2 g}kaée%élf’ogl ’kogn(%l?%rf](g?@%!@’al kyl, each of
whiRhs il (ptalkyhald.y asdhatdyand;ed; R2 is H G -6 al kyl,
Co6-10.aryl, or -10 aryl 1-6)al ky]; R3 is G -6
al ;&]ﬁ Is &b frlgyla%q-w wiz;@-ﬁﬁofne e’fe@ybﬁt@%’a@ﬂkyI'_Cl:3-lcé’yili’alkyl’ Csa14
53] 1, i1 0@kkdibheteroalkenyl, each
cyc%%g(%ﬁylb%iﬁoa e%ﬁféyg@%g&ﬁg e’r%rd@cégﬁi%ﬁ%trer og?llky‘? ,erogr ehys, eae
of vaxdhlis wptiteal hosubstithitedeoreis cghdognyl , each of which is
optionally substituted, or .is cyano; L1 i bsent, or S
R Bkt SRt i< ontaiming 4 HE St Aptt or SEBT G g REnd which is
optigﬂglm%gthu{ea; optionally substituted; L2 is absent, or
is l'inker containing 1-10 carbon and/or heteroatons o
and-“whiabkenit,soroistd bnlgdr| gpntaisg i it 1A eatbowani®dr hRteroaderds and which is
ethgr with the carbon atomto which L2 and R3

L2
optgply PEE

8forforma group selected fromC6-14 aryl,

5- I, mérhared idetier Qathithe c&Boh 4tony & WhRICkMI?, an@3R ™ dte attached, form a
cycl oal kenyl, 3-14 nmenbered cycl oheteroal kyl, 3-14

grogieneledad cflmheteroaltkbnyi-14~ membered heteroaryl, Cs.i4 cycloalkyl,
Cs.14 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl,

each of which is optionally substituted;
wherein said compound is administered in an amount sufficient to enhance GLP-1

release.

151. The method according to claim 150, wherein the compound of Formula I is selected

from the group consisting of

methyl 4-((E)-((Z)-1-(2-(benzo[d]thiazol-2-1)hydrazono)-2-methyl-
propyl)diazenyl)benzoate;
(E)-2-(4-bromo-2-((2-(quinolin-8-yl)hydrazono)methyl)phenoxy)acetic acid;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(naphthalene-1-yl)acetohydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-2-phenylcyclopropane-carbohydrazide;
(E)-3-cyclohexenyl-4-hydroxy-N'-(4-methoxybenzylidene)-butanehydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-4-hydroxyhexanehydrazide;



each of which is optionally substituted; wherein said
conpound is admnistered in an anount sufficient to

wenivanemoLP- 1 rel ease. 157. The net hod accor dP@yUSI®08/001445
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noxy) ace
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E eny&a@ eﬁsﬁ%ngbhly& essq%nzdypgize mr?—%—fgen 15" aci d; (

- propanecarbohydrazide;

3, 4- di met hoxybenzyl i dene An-t ol yl oxy) acet ohydra
ZI goe(tn(l romethyl o)phé/nyl)carbozlohyd(razonoyld}/cyamy) y
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ﬂ@(tztxzLctﬂo@xp(tﬁﬂqbﬂdme'ihm}pyﬁdﬁnﬁ)zngqma@hﬁym 3- 0X0-
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(e B St B PR S DR OE R i e
(Zbenzyh(iéﬂe)ao@;d‘hydfazﬂieyl ) rret hyl ene)tri cycl 0[3.3.1.1 3
7] decane- 3- car bohydr az

( 2{Z)r 3-(Znitue-3 éfml{dznﬂwd}myﬂah»@raz@ﬁm&%lﬁgﬂxyp) hydr azo
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- 3-cadtabyl hrythragionio)acid (3,4-dimethoxybenzylidene)hydrazide; and
(4,8-dimethylquinolin-2-ylsulfanyl)acetic acid (3,4-dimethoxybenzylidene)hydrazide.

A method of increasing insulin gene expression in a subject, comprising administering
to said subject in need of said increased insulin gene expression an effective amount

of one or more TRPMS inhibitors.

The method according to claim 152, wherein said TRPMS inhibitor is a compound

according to Formula I:



net hyl ) benzene- 1, 3-diol; (

) - 2- (3, 4-di net hyl phenyl am no)-N ' - (4- nof
wheioswrse+ ni t robenzyl i dene) acet ohydrazi de; PCT/US2008/001445

(2)-3-(2-nitro-5-(pyrrolidin-1-yl)phenyl)hydrazono) qui

nuclidine; ( )-2-((2-(I

H benzo[ J]i mi dazol - 2-yl ) hydr &kono) net hyl ) - 5- (di et hyl am

i no) phenol ; 3-carbazol -9-yl propionic acid

(3, 4-di net hoxybenzyl i dene) hydr azi de; and

(4, 8-di met hyl qui nol i n-2-yl sul fanyl )acetic acid

(3, 4-di net hoxybenzyl i dene) hydr azi de.

or a physiologically acceptable salt thereof, wherein

R! is Ce.14 aryl, 5-14 membered heteroaryl, Cs.14 cycloalkyl, Cs.14 cycloalkenyl, 3-14
membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl, and C,.s alkyl, each of
which is optionally substituted;

R?isH, Ci6 alkyl, Cg.10 aryl, or Ce.10 aryl(Ci-¢)alkyl;

R*isH, Ci6 alkyl, Ce.10 aryl, or cyano;

R* is Cis alkyl, Ce.14 aryl, 5-14 membered heteroaryl, Cs.14 cycloalkyl, Cs.i4
cycloalkenyl, 3-14 membered cycloheteroalkyl, or 3-14 membered cycloheteroalkenyl, each
of which is optionally substituted, or is cyano;

L' is absent, or is a linker containing 1-10 carbon and/or heteroatoms and which is
optionally substituted,

L? is absent, or is a linker containing 1-10 carbon and/or heteroatoms and which is
optionally substituted; or

R3, R* and L?, together with the carbon atom to which L? and R? are attached, form a
group selected from Ceg.qs4 aryl, 5-14 membered heteroaryl, Cj.;4a cycloalkyl,
Cs.14 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl,
each of which is optionally substituted;

wherein said compound is administered in an amount sufficient to enhance GLP-1

release.

154. The method according to claim 153, wherein the compound of Formula I is selected

from the group consisting of

methyl 4-((E)-((2)-1-(2-(benzo[d]thiazol-2-1)hydrazono)-2-methyl-
propyl)diazenyl)benzoate;
(£)-2-(4-bromo-2-((2-(quinolin-8-yl)hydrazono)methyl)phenoxy)acetic acid,
(£)-N'-(3,4-dimethoxybenzylidene)-2-(naphthalene-1-yl)acetohydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-2-phenylcyclopropane-carbohydrazide;
(E)-3-cyclohexenyl-4-hydroxy-N'-(4-methoxybenzylidene)-butanehydrazide;
(E)-N'-(3,4-dimethoxybenzylidene)-4-hydroxyhexanehydrazide;
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2-((2)-2-(phenyl-((E)-phenyldiazenyl)methylene)hydrazinyl)benzoic acid;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(m-tolyloxy)acetohydrazide;
(E)-N'-(4-(allyloxy)-3-methoxybenzylidene)-2-(3-bromobenzylthio)-acetohydrazide;
(E)-N'-(4-isopropylbenzylidene)bicyclo[4.1.0]heptane-7-carbohydrazide;
(£)-1,3,3-trimethyl-2-((E) —2-(2-(4-nitropheny1)hydrazdno)—ethylidene)indoline;
(E)-N'-(4-(diethylamino)-2-hydroxybenzylidene)-2-phenylcyclo-
propanecarbohydrazide;
(4-(trifluoromethylthio)phenyl)carbonohydrazonoyldicyanide;
N-((E)-3-((Z2)-2-(1,5-dimethyl-2-oxoindolin-3-ylidene)hydrazinyl)-3-oxo-1-
phenylprop-1-en-2-yl)benzamide;
(2)-2-(2-((1-butyl-1H-indol-3-yl)methylene)hydrazinyl)benzoic acid,;
(E)-4-((2-benzyl-2-phenylhydrazono)methyl)pyridine;
(Z2)-N'"-((1H-Pyrrol-2-yl)methylene)tricyclo[3.3.1.1 >Tdecane-3-carbohydrazide;
(2)-1-(2-(4-(ethyl(2-hydroxyethyl)amino)phenyl)hydrazono)-naphthalen-2-(1H)-one;
(E)-4-((2-(5-chloro-3-(trifluoromethyl)pyridini-2-yl)-2-2-methyl-
hydrazono)methyl)benzene-1,3-diol;
(E)-2-(3,4-dimethylphenylamino)-N'-(4-morpholino-3-nitro-
benzylidene)acetohydrazide;
(Z)-3-(2-nitro-5-(pyrrolidin-1-yl)phenyl)hydrazono)quinuclidine;
(E)-2-((2-(1H-benzo[d]imidazol-2-yl)hydrazono)methyl)-5-(diethylamino)phenol;
3-carbazol-9-ylpropionic acid (3,4-dimethoxybenzylidene)hydrazide; and
(4,8-dimethylquinolin-2-ylsulfanyl)acetic acid (3,4-dimethoxyb enzylidene)hydrézide.

A method of treating or preventing obesity in a subject, comprising administering to
said subject in need of said obesity treatment an effective amount of one or more

TRPMS inhibitors.

The method according to claim 155, wherein said TRPMS inhibitor is a compound

according to Formula I:
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1

or a physiologically acceptable salt thereof, wherein

R! is Cs.14 aryl, 5-14 membered heteroaryl, Cs.14 cycloalkyl, C;.j4 cycloalkenyl, 3-14
membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl, and C;, alkyl, each of
which is optionally substituted;

R%is H, C,.¢ alkyl, Ce.19 aryl, or Ce.19 aryl(C,-¢)alkyl,;

R3is H, C,. alkyl, Cs.10 aryl, or cyano;

R* is Cis alkyl, Cs.14 aryl, 5-14 membered heteroaryl, Cs.;4 cycloalkyl, Cs.i4
cycloalkenyl, 3-14 membered cycloheteroalkyl, or 3-14 membered cycloheteroalkenyl, each
of which is optionally substituted, or is cyano;

L' is absent, or is a linker containing 1-10 carbon and/or heteroatoms and which is
optionally substituted;

L? is absent, or is a linker containing 1-10 carbon and/or heteroatoms and which is
optionally substituted; or

R? , R4, and L2, together with the carbon atom to which L? and R are attached, form a
group selected from Cgy4 aryl, 5-14 membered heteroaryl, Cs,4 cycloalkyl,
Cs.14 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered cycloheteroalkenyl,
each of which is optionally substituted;

wherein said compound is administered in an amount sufficient to enhance GLP-1

release.

157. The method according to claim 156, wherein the compound of Formula I is selected

from the group consisting of

methyl 4-((E)-((2)-1-(2-(benzo[d]thiazol-2-1)hydrazono)-2-methyl-
propyl)diazenyl)benzoate;
(£)-2-(4-bromo-2-((2-(quinolin-8-yl)hydrazono)methyl)phenoxy)acetic acid,;
(£)-N'-(3,4-dimethoxybenzylidene)-2-(naphthalene-1-yl)acetohydrazide;
(£)-N"-(3,4-dimethoxybenzylidene)-2-phenylcyclopropane-carbohydrazide;
(E)-3-cyclohexenyl-4-hydroxy-N'-(4-methoxybenzylidene)-butanehydrazide;
(£)-N'-(3,4-dimethoxybenzylidene)-4-hydroxyhexanehydrazide;
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2-((2)-2-(phenyl-((E)-phenyldiazenyl)methylene)hydrazinyl)benzoic acid;
(E)-N'-(3,4-dimethoxybenzylidene)-2-(m-tolyloxy)acetohydrazide;
(E)-N'-(4-(allyloxy)-3-methoxybenzylidene)-2-(3-bromobenzylthio)-acetohydrazide;
(E)-N'-(4-isopropylbenzylidene)bicyclo[4.1.0]heptane-7-carbohydrazide;
(2)-1,3,3-trimethyl-2-((E)-2-(2-(4-nitrophenyl)hydrazono)-ethylidene)indoline;
(E)-N'-(4-(diethylamino)-2-hydroxybenzylidene)-2-phenylcyclo-
propanecarbohydrazide;
(4-(trifluoromethylthio)phenyl)carbonohydrazonoyldicyanide;
N-((E)-3-((Z2)-2-(1,5-dimethyl-2-oxoindolin-3-ylidene)hydrazinyl)-3-oxo-1-
phenylprop-1-en-2-yl)benzamide;
(Z2)-2-(2-((1-butyl-1H-indol-3-yl)methylene)hydrazinyl)benzoic acid;
(E)-4-((2-benzyl-2-phenylhydrazono)methyl)pyridine;
(2)-N'-((1H-Pyrrol-2-yl)methylene)tricyclo[3.3.1.1 3T]decane-3-carbohydrazide;
(Z2)-1-(2-(4-(ethyl(2-hydroxyethyl)amino)phenyl)hydrazono)-naphthalen-2-(1H)-one;
(E)-4-((2-(5-chloro-3-(trifluoromethyl)pyridini-2-yl)-2-2-methyl-
hydrazono)methyl)benzene-1,3-diol; '
(E)-2-(3,4-dimethylphenylamino)-N'-(4-morpholino-3-nitro-
benzylidene)acetohydrazide;
(2)-3-(2-nitro-5-(pyrrolidin-1-yl)phenyl)hydrazono)quinuclidine;

(E)-2-((2-(1 H-benzo[ d]imidazol-2-yl)hydrazono)methyl)-5-(diethylamino)phenol;
3-carbazol-9-ylpropionic acid (3,4-dimethoxybenzylidene)hydrazide; and
(4,8-dimethylquinolin-2-ylsulfanyl)acetic acid (3,4-dimethoxybenzylidene)hydrazide.



