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BACKGROUND OF THE INVENTION
The taste system provides sensory information about the chemical composition of the
external world. Taste transduction is one of the most sophisticated forms of chemical-triggered
20  scnsation in animals. Signaling of taste is found throughout the animal kingdom, from simple
metazoans to the most complex of vertebrates. Mammals are believed to have five basic taste
modalities: sweet, bitter, sour, salty, and umami (the taste of monosodium glutamate, a.k.a.
savory taste).
Obesity, diabetes, and cardiovascular discase are health concerns on the rise globally, but
25  are growing at alarming rates in the United States. Sugar and calories are key components that
can be limited to render a positive nutritional effect on health. High-intensity sweeteners can
provide the sweetness of sugar, with various taste qualitics. Because they are many times
sweeter than sugar, much less of the sweetener is required to replace the sugar.
High-intensity sweeteners have a wide range of chemically distinct structures and hence
30  possess varying properties, such as, without limitation, odor, flavor, mouthfeel, and aftertaste.

These properties, particularly flavor and aftertaste, are well known to vary over the time of
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20  Ligands Associated Therewith”, filed August 8, 2007; (3) U.S. Patent Application Serial No.
61/027,410, entitled “Modulation of Chemosensory Receptors and Ligands Associated
Therewith”, filed February 8, 2008; and (4) International Application No. PCT/US2008/065650,
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25  for all purposes.

There is a need in the art to develop novel and inventive compounds suitable for

modifying receptors and/or their ligands associated with chemosensory or chemosensory related

sensation or reaction.
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nmore than the sweét éning provi st anount sweet ener w t hout
t he compemgclic ring containing one to three heteroatoms selected from nitrogen, oxygen, and sulfur;

and
R’ is C1 to C12 alkyl, substituted C1 to C12 alkyl, 5- to 8-membered heterocyclyl, or
substituted 5- to 8-membered heterocyclyl; or alternatively, when M is -C(0)-NR*-, R* and one
15  or more atoms of R®, together with the nitrogen to which they are attached, form a 5- to 8-
membered heterocyclic ring containing one to three heteroatoms selected from nitrogen, oxygen,
and sulfur.
In another embodiment, the present invention provides an ingestible composition
comprising a compound of the present invention; and an ingestibly acceptable excipient.
20 In another embodiment, the present invention provides a method of increasing the sweet
taste of an ingestible composition comprising contacting the ingestible composition thercof with
a compound of the present invention to form a modified ingestible composition. In the method,
the present compound can be a chemosensory receptor modifier, a chemosensory receptor ligand
modifier, or both, i.c., a partial chemosensory receptor modifier and partial chemosensory
25  receptor ligand modifier. For example, the present compound can be a sweet receptor agonist, or

a sweet enhancer, or a partial sweet receptor agonist and partial sweet enhancer.
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herein have the same meaning as commonly understood by one of ordinary skill in the art to

which this invention belongs.
Definitions
“Alkyl,” by itself or as part of another substituent, refers to a saturated or unsaturated,

20  branched, straight-chain or cyclic monovalent hydrocarbon radical derived by the removal of one
hydrogen atom from a single carbon atom of a parent alkane, alkene or alkyne. The term “alkyl”
includes “cycloalkyl” as defined herein below. Typical alkyl groups include, but are not limited
to, methyl; ethyls such as ethanyl, ethenyl, ethynyl; propyls such as propan-1-yl, propan-2-yl,
cyclopropan-1-yl, prop-1-en-1-yl, prop-1-en-2-yl, prop-2-en-1-yl (allyl), cycloprop-1-en-1-yl;

25  cycloprop-2-en-1-yl, prop-1-yn-1-yl, prop-2-yn-1-yl, etc.; butyls such as butan-1-yl, butan-2-yl,
2-methyl-propan-1-yl, 2-methyl-propan-2-yl, cyclobutan-1-yl, but-1-en-1-yl, but-1-en-2-yl,
2-methyl-prop-1-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl, buta-1,3-dien-2-yl,
cyclobut-1-en-1-yl, cyclobut-1-en-3-yl, cyclobuta-1,3-dien-1-yl, but-1-yn-1-yl, but-1-yn-3-yl,
but-3-yn-1-yl, etc.; and the like. The term “alkyl” is specifically intended to include groups

30  having any degree or level of saturation, i.e., groups having exclusively single carbon-carbon

4
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“Alkanyl,” by itself or as part of another substituent, refers to a saturated branched,
straight-chain or cyclic alkyl radical derived by the removal of one hydrogen atom from a single
25  carbon atom of a parent alkane. The term “alkanyl” includes “cycloakanyl” as defined herein
below. Typical alkanyl groups include, but are not limited to, methanyl; ethanyl; propanyls such
as propan-1-yl, propan-2-yl (isopropyl), cyclopropan-1-yl, etc.; butanyls such as butan-1-yl,
butan-2-yl (sec-butyl), 2-methyl-propan-1-yl (isobutyl), 2-methyl-propan-2-yl (z-butyl),
cyclobutan-1-yl, etc.; and the like.
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substi t uent “AlGHEIrShyl icH oﬁfﬁﬁﬁmﬁ&)ﬁﬁbtb@f Qibedthént BB 6 8 BRASIeURaflgkiived by

t he renoval of one hydro en atom from a single carbon atom of a 25parent

ar onat |s@alghtr@amtcé¢hc dekigah ey ingatdpast ompygarhoatcaghoptriple bomrkdqrived bﬂéle but
are note iy Led, th%r %ﬁ%ﬁl ﬁ&ﬁ'a‘éﬁl ffJa%%?o%?beﬁéfEﬁ%ﬁq @C‘ngﬁgngh ne,

acephenanthry ene, racene, ene, benzene rysene r ,
f1 uor amtdven aa,chfdlemnt elre:en,ot hmxtad:@n ethyltrbéxmphmy@ suble xaprepd ;yrabyl, pdgpe2pe-1-yl,

ovdPond BURPRE SV 1 G D HRE BEE prAr e S b AMERE per yl one,

phenal eagoxprenantinbeearif aastBer sﬁQ@it@nﬁd@f@ﬁ to RY4RAE of MY Fefiuly €nr”,
rubi cene, triphenylene trinaphthal ene and the like. In some WO

2013/ 0295B0PCTS By barubsitued Ak dicastiereian aryl group conprises from6 to
20 carbon atgpg» ()f:gtse(?&a%‘ bthe aﬂo@h&%%\ﬁﬂﬂf%ﬁﬁ@fyrﬁ%%tr%dlcﬁnC?{) 200 Ié?é#@Rzoo

conprises fromb®6 15 ca bon at ons C15 aryl). In st
enmbodi rtﬁelmdsogeamﬂarlyﬂubgrt@n@é alkahpmlﬁebstﬁmtmrﬁl tatylellBylcm’obtdnteétaaﬁdkﬂCG C10

ar %b) : h fA‘ r&éhﬁyLk?{bs’tltute eltérggll(yl fljeteroarypazlalgy or subatnt %ea%ete%‘allb aﬂ<yl as raeﬁnede]c ers to
an acyc IC a

herein. Representative examples include, but are not limited to formyl, acetyl,
cyclohexylcarbonyl, cyclohexylmethylcarbonyl, benzoyl, benzylcarbonyl and the like.
“Aryl,” by itself or as part of another substituent, refers to a monovalent aromatic
hydrocarbon group derived by the removal of one hydrogen atom from a single carbon atom of a
25  parent aromatic ring system, as defined herein. Typical aryl groups include, but are not limited
to, groups derived from aceanthrylene, acenaphthylene, acephenanthrylene, anthracene, azulene,
benzene, chrysene, coronene, fluoranthene, fluorene, hexacene, hexaphene, hexalene,
as-indacene, s-indacene, indane, indene, naphthalene, octacene, octaphene, octalene, ovalene,
penta-2,4-diene, pentacene, pentalene, pentaphene, perylene, phenalene, phenanthrene, picene,

30 pleiadene, pyrene, pyranthrene, rubicene, triphenylene, trinaphthalene and the like. In some
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5 which one of the hydrogen atons bonded to a carbon atom typically a
termnal or sp3 carbon atom is replaced with an aryl group as, as defined
her ei n. Twpi2oes0283691 al Kyl groups include, but are not | ipairiusSdoos046enZYyl ,
2- phenyl et han- 1-yl, 2-phenyl et hen-1-yl, napht hyl nethyl, 2-naphthylethan- 1
-yl, 2-naphthylethen- 1 -yl, naphthobenzyl, 2 -naphthophenylethan- 1 -yl
and the |ike. Were specific alkyl noieties are intended, the nonenclature
aryl al kanyl, aryl al kenyl 10 and/or aryl al kynyl is used. In some

embodi b fimeAl. Af Y RIS cdhHes ﬁém%%z@%%o@%hﬁl(&yb . mdhg al kanyl,

al kenyl or al kynyl noiety of the arylalkyl group is 5ﬁ C 0) al kyl and t he
aryl nﬁH@D@nwsw(@Bﬂiaﬂymaﬂymﬂwbmﬁ@dep1éw@©dnﬁ@nEéC6§mﬂHY®Ihi%@mﬁ@Moup is

007 2 DB By shllioB] B p 1 PO ol B EIMOSEY O e

aryl al Ky group ary 012) aryl. In
still ot her “Afmﬂklyln’elml&elf@ﬂaﬁpaw ﬁIaInyﬂhelggubstpuerﬁ réﬁ&-t@]ﬁﬁ)&cﬁﬂl}t laBdykytloup & g.
the_al k , or aI noi ety of the a Ialk | grouyp iis (Cl-05)
al ky| 3(,1&? Y g&"t‘ §toms E%edé‘ié)ca Py ptom, typlca 8§lfp ‘cargpn

" Car bogig, Ysl replabdd WS 84 fryPgrods aPas tefffed ABRIN eﬂ‘ypﬁidpaﬁ'&lall@? gltoupsl’ atRuS tup a

saturated or unsaturated cyclic al kyl radical, defined herein.

Si mi | arreynot timyied %bk%bﬂ@henﬂﬁtha@r%dcplﬂnyle@ﬁé- *ylb@aphthybmthadr as part of
anot her A1 cy Gl kyl ene
radi cal2 Iﬁgﬁlgkﬁﬂ lhéegzlepﬁﬂ%hcyl eenr e H‘%e}%ﬁ% %TII %I%%F) ﬁén??e tr gltlly lndnl(dsfﬁé

| nt endéile. mrempmaﬁc hikyLmeictiesyat Iméridad;y]hé norﬁ@yratmahﬂymﬂgahm altyllalkenyl

| oal kyn is used |caI | oal k roups i ncl are not

DA cand B nypa RER, S S E EngRh G and Rt Gt B Sherd ane,
cycl ohercadeanyBAkeh®r hikkByl dld]e@@meemmqiylr@aﬁlﬁhs (Chel ?MH( paaidlwé algr ARty
conprises from3 to 10 ring atons (C3-Cl10 cycl oal k n oth

enbodi ieltts<C2o)aig. diy ethengmyadingenssy gn a5y ldlarhgroupds (@er@zﬁ Fytagkvt &4 ntbe alﬂ<@wé

(C3-C7 I I

tor e heParal g oo AU erBR 0 G A nd YRSHEE IHB 1 o
at t ach atyd. trheillcdhdsembadiorestsofin ztrbﬂalkyj/gﬂouahsl(% Gu)alrytmlhmlvageme abkangryl t i val ent
bo tero groa kapyl,." 0

0 or alkeRY Ry 1 R R et CAER SR e b LB e e S mer ¢
al kyl, aplikanyl, al kenyl and al kynyl groups, respectively, in 30 which one
or nore of the carbon atons (and optignally any associ ated hydrogen atons),

are WD 2013¢ydesbdper/ Qweqszchdwaatfeléaw paﬁrﬂi@ﬁ@hﬁéﬁbthe@f r%fﬁ@ t3Aot her ,
r epl aC%QuMéd%rhnﬁt&%ﬁ cyéllc%Iﬂyﬁ ?Jd?eai a@ﬁiﬂeﬁ%ﬁ%‘ffﬁlsﬁﬁnl ks gg%%fén@* gups.

Slnllarly, "Het er oal kyl ene, Het eroal kanyl ene, " ' kenyl ene” and
" Het er 6&htbpeydders,™ byblysetﬂ@e asadm@fsmothela@bpmu@ntaﬁfem tfo@rsagugiert ortumeattiaiedr ef er

t026| k% i aky?enléargall AN def;1 I élr? ”%/h%Ped & ! (l:<1 ¥ nFof {uréf%n is InfenRE (f ttl vely, in
one of* the on at ons (aﬁﬁ onal astocirated

hydr ogaamaﬁoml)e “c@cﬂ&alﬁ&@h’ “ctyﬁﬂﬁl?k@ﬁlﬁiénir|“yydbdallqlﬂl§l”a£lﬁieﬁefl"ypircelp:lyameldiyw th the

sanme or different hetero or heteroataom c groups. Typical heteroatons

or het SFORE Hircle %aﬁgl%vﬂ toaﬁm[u@bﬁ%s ?rﬁgl AloRE e SheobCude, but are

not ﬁw_l@ﬂanﬂﬂe cle‘ohexaﬁe rand %e likeSiTa sondNbodiRER, the cy%(cmk%d groupc&hPites

-S(0)2 and ke and conbi nations thereof. Théeé hetérodatons or

het er oditosn3 o @rm&g@omgﬁsb@mpyd@@wlbt InamlyerueﬁfoedlmntSpﬂis cy¢lomkdigraupe al kyl
k
10‘%% e%!npfﬁets glokynyl 7 an %IBf%s cg}/ Bl 8)&] aﬂ§ﬁr)e rﬁ%%?ﬁb%}k;?lrergéi{‘% Pﬁﬂh&@uﬁ%&t?@ 0-0-

I NC hese rou | nC € not
-S S, by0nSer; meNFhe%ddRﬁﬁsZmpluaﬂ@ but ng02mited=t NEP, O, N=hhd Si, NaNhNR2E3B204

—pRZOS‘carbor:l)’ gt% sof the yﬁzoalgyi via IIlO Svglent or mﬁltlvalenﬁ)ond - SNR207R 208_
“Heteroalkyl,” “Heteroalkanyl,” “Heteroalkenyl” and “Heteroalkynyl,” by themselves or
as part of other substituents, refer to alkyl, alkanyl, alkenyl and alkynyl groups, respectively, in

30  which one or more of the carbon atoms (and optionally any associated hydrogen atoms), are
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and the |ike, where R201, substituted alkyl, aryl, substituted aryl,

aryl al kyl, substituted aryl al kyl, cycloal kyl, substituted 15cycl oal kyl,

cycl ohet ewoabisyl25568ubsti t ut ed cycl ohet eroal kyl, het er oalPkyluS2&i2losi4st ut ed
het er oal kyl , heteroaryl, substituted heteroaryl, heteroarylal kyl or

substituted heteroaryl al kyl . "Cycl ohet eroal kyl ," or "Heterocyclyl,"by

itself or as part of another substituent, refers to a saturated or

unsaturated cyclic alkyl radical in which one or nore carbon atons (and

opt i onahdpy i en@%%f%h@%&ﬂ&rf%?ﬁ@e@&m% SBE of MAERANASGLhYmE 6p! aced wi th

the same or fferent 20heteroatom Simlarly, Cycloheteroalkylene or
"Het er dietpmawnenerdupbyslrrulgelw“Hﬂtera@lkxiamet,” ‘Hetemakansens(ls Stetaramdrenylengtands to a

sat ur at. unsat us at C |c al kyl r re

car bon e ARARGE B BRar St hE R 0N s B0 Sl PR BanREE

i ndepe lalkeﬂjzllnye drﬂ@ﬂl@@gﬂae\v\gﬁohpi, e psaivelypin v(zhlé}f @{eaﬂtmdiebeme atutbam atbhe (and

cyclohet er rther s bstlt hetero t ons
i ncP ud.OHaona@ xSh g Ptﬁﬁ? o3 atqups pire gachi %sm%ld 1y qlisne Aotk e aiehlot S ¢ he
car bon \2sahOinfr diffG e ietcRIMI Y &@Je’t%)‘éatd/rh@ gF&ifo@V%ﬁBél heferdntd 3tal ent  bond.

Typical heteroatons to replace the carbon aton(s) include, but are not
| i mi t edicterpatopic proups WQIChSPn re@iaée thmeﬂ@natogpemlﬂd% biteayenotdfmitedtton-6ti-Sn i s

i nt ende he nyl" is
used Bbi S N TNt SO SIONPE s TR Rt e B anf USRI ARLLETY)
gr oups Tde hetedtohsamhefooaiatieis groaps mands platdd dtraan &Eerldr pbdaaobdf te alkyl,

hol erazi ne, eridine, pyrazoli e, 30 ne,
quiRuorarHe? BRaT R BB clegoBlsaiPhehtd fr RETEhR eBEE s gr oup
WO 2013 DRoeARETAISEARAEELD50464-, compr isses -dromR 'R “10=NLKg, atns (3- 10

nmenbered cycl roalkyl) In ot enbodi ment s thec | Kyl grou
conpri s¥= N?/lﬁlﬁqgg{ez% 0" P}R@!FSr %Bz@m rPéjlgzgg 7-OrBDer &p'eySthﬁﬂ% {J%F’Xk@%l/q thg,hlke P

cycl oh K yoko2 g 0U p 2078y 200 @ 2® exanple, a
A S e L S W S S LY
N- et hyhbstlmtdhedb}l'h dy]nytlbstlmerdﬁm"ﬁydtryhtﬂwpholbstmytd arSNllqybthylbalbylpsfoatzm‘rwll

N e BT Ll Pl BY RS AR B T B B

group merdagyl dubafitked héterobiie, He&:ﬂ&irﬂ@lﬁyl &fsubdtieutbdh@euhlaiyd a ring carbon
atomor a ring heteroatom "Conpounds" refers to conpounds enconpassed by

structural fGM@h%O%Jhslm%sHeterélwh bydisel onas paryof a(l@fayr SUBHHULByCEde
i ncl Ud%%aﬁfb}'edscﬁ%baftﬁ&teﬁgw&%%ﬁ re\’&léamnnwltubﬁgﬁe $ah il cag o MheaR (ARE ﬂdﬁ&lgf e1s

di scl osed herein. Conmpounds nmay be i1dentified either by thelr chem c
struct @n:eaandatgd hmemlmmﬁam@ndmdemlheemmmvoﬁm the samecerutiféeramtd cheni cal

na confli T%he e strycture | eterm nat . the idepntity of
t hgsco%eteroa d)m ilaft a/n ol et ré)sai(‘:f< EGBE" d OFle ¢ eroc%(%%/len ?y 1tseflfoor§ &S pa rg n@ re chiral
center &n@hd/s@bstiﬂlmmb|r€fef$0@d$at&ﬂtd:dtdﬂ ehehoned cyai aﬁayﬂehte raﬁcasirewmh spaer s, such
as doubl e-bond i so (i..e. eonetrlg Eoners enanti oners or
more carbon atoms and optionally any associated hydrogen atoms) are independently replaced
with the same or different heteroatom. The cycloheteroalkyl may be further substituted by one
or more heteroatoms including, but not limited to, N, P, O, S, and Si, which attach to the carbon
25  atoms of the cycloheteroalkyl via monovalent or multivalent bond. Typical heteroatoms to
replace the carbon atom(s) include, but are not limited to, N, P, O, S, Si, etc. Where a specific
level of saturation is intended, the nomenclature “cycloheteroalkanyl” or “cycloheteroalkenyl” is
used. Typical cycloheteroalkyl groups include, but are not limited to, groups derived from
epoxides, azirines, thiiranes, imidazolidine, morpholine, piperazine, piperidine, pyrazolidine,

30  pyrrolidone, quinuclidine, and the like. In some embodiments, the cycloheteroalkyl group
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15di ast ereoners. Accordingly, the chem cal structures depicted herein
enconpass all possible enantioners and stereoi soners of the illustrated
conmpoundswpreeiudsssg t he stereoi sonmerically pure form (ePgT/USQ@EQmBi46i cal |y
pure, enantionerically pure or diastereonerically pure) and enantioneric
and stereoi soneric mxtures. Enantioneric and stereoi someric m xtures can
be resolved into their conponent enantioners or stereoisoners using
separation techniques or chiral 20synthesis techniques well known to the
ski 11 edofplilcs #bm The1POPRLAAS. MihcabSed egfaéﬁetér@an%ﬁy ¢4 Blhct AHERIRES dhoT M
including the enol form the keto formand m xtures thereof. Accordlngly,
t he ch@mlcdkylgrwumoumelse trepi i:lpédlﬂgeqf@nm(%ﬁwmbmé ca¢lohgbayealkyl).eAt aut oneri ¢
forms 0, The term -t aut hereln
referst %8%%% ]L@@¥ﬁg% dh&:ﬁ%yﬁu aa%%gggﬁ%o eﬁ”ﬁ? eT%%ﬁg%EEE o) What t hey
can exi(6i-Ctagietl bevupi msegwuﬁa Oiaiipias, Nnngleyleﬁﬁdazolecbmydplunﬁtahyrayorbbomﬁynydr at ed,
sol at oxi des n co y exi in stalline
or ol P BERETE AR bAhge %&Peﬂfgﬁ?ﬁuﬁ @ayr%zemwpgﬂ- ﬁvﬁp TH8H ¢ he
uses C(afglﬁ@[ﬁh&iﬁfﬁnﬂ%{eedeﬂnﬁﬁﬁ 0BF&clohtRAABG1.L A BgolgMctdiddikyli fgﬁo@%eoeof the
present invention. Further, it should be understood, when partial
st r uct @ttechedfo thpeeradrdss ahths malesuld Wiqa tipgeation athaorBringlistosoataidi cat e t he
poi nt of att. g&Péi 0, t f ul e.
30" Hal o, " é&? d&ﬁ%@%c%ﬁﬁ%h%ﬁeﬁE %&gu 3@?%@%%(§%& gﬂ§£ O“g&%@ |ca
-F, - CIsuch—zBr(I)pQ’Ia)— and (IN)@nB&ichéQ 51536@1@611‘1& ld&ﬂ@dﬂid@ﬁ@tzhﬁﬂxhese formilddetbosoar yl , " by
i | f or as. of . anot her sub t|tu fer nDnovaIent
T e e e SRR By e SRS £ om a
Sl ngl € aAd/eMRicul PALE nWhQ@’t’l@fcﬁérhﬁﬁﬁgtﬂu@tuEé M h¥SiRMBamAGonfeh itRechdigeLl n.
Typi cal heteroaryl groups include, but are not limted to, qﬁoups derived

f r om aciheinges dgigrnvngtive Pf the idakotfabrcomslonade Ree camnonads drecritied hasin
5im dag%é%nﬂaﬁld&é%'r ord AR Semérf‘grﬁi/ér%ubﬂe%f?&s' ﬁlh@ﬁerefof‘eoﬁﬁg%g) an,

i sochr |50|nd I sol ndol I ne, 1soqui nol1ne, Isof e, |soxazole
napht hytere@nsnmersom;ﬂlaadmﬂée boxbizghes (perdenindiresonphe nanbtionds ne,

PSR e, PRSTRELRE o PILARL Sy PLSFLS) R PR G PP o e

qui naz @hamMi®meelind @terdd@son@t dTahd ﬂlhﬁt&ted]ddinﬁ)@iiﬁdlsl iR€udih g tHeaZdtssontdpicaltli azol e,
t hi azol e, thlophene triazole, xanthene, and the 10like. In sone

embodi PEFEM {4, gremsirisally puigr eaptietBerse |y surcror dipsreopicnenlimir) anéms ( 5- 20
menber %Qadﬁ%hl%ﬁeaﬁcyétérem's&namﬁfxtﬁ o6l MBS Sric Ada&td? @Jn&%@{cﬂllx&&&wn gonpri ses

fromb5 O ring atons -10 ne%%ered et eroaryl Exenpl ary heteroaryl
gr oups r¢snbfled| tgo th¢cr§em@en¢m/ eahnfipmmisfon rsfarcolspmersphmg@epqm}tmdtcélmques or chiral

benzot hj hene benzof ndol e ridi yiaz
qu?ﬁolFwﬁﬁwwqagm“%fsweoxazo @tﬂlgghazo &m’ eﬁ?? ?Hﬁénmﬁggpﬁ er%&?vrglk

by it sedlﬁomerrloatsnmmblualfngalﬁwénbeformu&hs keﬁou“em afidehBitged heRof. a@mtdlﬁglﬁl thy |

group ip which one of th dro en atons bonded to a_carbqgn atom typically
a ter mCE%{mce}rstrgﬁgreé QFIHBtﬁS he'sim nggmpaéﬁ Plée%sa% ?Htoﬁleﬁétf%é??%e YSaEd her e

speci f icemBbiik. TR Rhh SBuher &t&@@ﬁgemtr@ﬁrsrw r@%ﬁfek@thwcﬁaﬁg%tl%%e xh&h&anyl
het er oar yl akenyl and/or heteroaryl al kynyl is used. In sonme enbodi nents, the

het er oavitpl @tatyasegﬁ dhap theg can existTogetheb &y enilibeivay. dagyhailkgdmpoands may he

21 o bR SR S P D T ShupoRh R A SLARRR St o b
enrbodl amotthoud fa;emklemegeﬂamy lalilpkydlcall forms 6rele$1urmféb8foemehséﬂoﬁa:mﬂlaﬁd:d(bldreme g.,

the al ka@Xrg i]gteacgaﬁélg& tgﬁ tﬁ%{%f’%g{@\ %/esent 1rgver]it10cr:13) thkIy sﬁglﬂdtbge heteroaryl

moi ety
understood, when partial structures of the compounds are illustrated, that brackets indicate the

point of attachment of the partial structure to the rest of the molecule.

30 “Halo,” by itself or as part of another substituent refers to a radical -F, -Cl, -Br or -1.
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"Protecting group" refers to a grouping of atons that when attached to a
reactive 25 functional group in a nol ecul e masks, reduces or prevents
reactivi twoab1xdesébunct i onal group. Exanpl es of protectiPag/use@apso46an be
found in Geen et al., "Protective Goups in Oganic Chem stry", (Wley,
2nd ed. 1991) and Harrison etal., "Conpendi um of Synthetic Organic

Met hods", Vols. 1-8 (John Wley and Sons, 1971-1996). Representative am no
protecting groups include, but are not limted to, fornyl, acetyl,

trifluoroacefylroREN l%y!itisellb@t?%}lﬂaﬁ)&\fﬁ%tp&@ﬂ)st%a ko a hfphbvdistoxycar bonyl

("Boc "), trinmethylsi ME') 2-tr|nethyI5|IyI-ethanesquoqyl WO
vd  groups,

2013/ 026EBRROTICSAHAR A0SEADY the SEVYI, ofton hydrogandaiern fiomi 4 singld atoni ¢

al Iyl oxycarb | ... 9-fl.uorenvl met hyl rbenyd (" ") .

i o R e A SR TN Bh T el o vt sy

pr ot ecthbnigmiediapsroupredeisied fromtaceadiae, rpotarbdliticf @dorhane, ¢Hrosendvbianelidehéirsiy dr oxy
group i.s.either acylated or al kyl ated such as benzyl, and.trityl ethers as
wel P admiRgJF ek sndelg pdgla Bty FoBReRBrE: 159¥hfalin&%§0m%et hers and
al 'yl  edohRIbfine, isoquinolir@ksbthid8fcelsxdz01canspatHyridine 2o @APAN Mz igtAmRASS €SS es
t he desired pharnacol ogi cal activity of the parent conpound. Such salts

i ncl ud@hernthrigiedpheaenthiofne. phpnagines phthabaring, pisrilinernyaine. oyt dgagoeh as

o - A ERERE ARG yrdlt, pHFIBACh dnaaBlih B BTGePTO! ©
pr opi orutohzind ,quiidkakaneirezohs itldadiesptd, dpenta teqrhopt, omdzolecaganthengl andohd ¢ aci d,

pyruvic. acjd, |actig. acid | oni ¢ acid, succinic_acid,. malic i.d, maleic
DY Bl somspodip S e TeieEii | LT PE ST h a5 o) Enbaioa (530

3- (4- hyhiibeydaaRzeydry1) PRI end6lihenl 1h8 ABlefoaRtd igtbupBRHALdsGrode 5 & 10 ring

met hanesul foni ¢ acid, ethanesul fonic acid, 1,2-ethane-disulfonic acid,

2- hydr atopest(Adfeawmiyesed hetaearyl). BaemrlpedigtorenmylerawsdocludedhossdgiesssAeresul f oni ¢
acid, 2- ] i i - : i i hor sul f oni c
aci d, STERRbPRAENRR B5h ARGl ns B e e ARl PR Ct o ¢

aci d, 3Jyphenyduymradipeamidazalei akazole] inetabglk acdpyreziaci d, tertiary butyl acetic
aci,d, lauryl,sulfuric aci | uconi c.acid | utam c.acid, hydro apht hoi c
acilg, sal i cyHthroélf??l?}gylsE%gtﬁeilgoraaé Pt Oﬁrﬁt&%}?ﬁré&?ﬁlﬁm 5HE Prig a&c&gaﬁéﬁ] (2)

sal ts fepsupae whithronadf aeihgiR gk &b bpR®Ient chirbol AompPapesally & RN e i3

repl aced by a netal ion,,e.gé, an alkali netal ion, an alkaline earth ion,
or an &MGAR AGHY igRPlaend itrabiterorat souni Whersspesifaatkyl Baishessie fteged, the

et hanol am i i i i i d the

i e e et om L1 I i nat i on
of sol eehodimshiscibt betewiatyhalkylgsouwl ies 66X! memiscred hat¢rearsalkyl.@)g., the alkmydggr egat e
th copsists pf sol ut e .i Qn. or ecul e, ~iy..e. . a, comaund.of .t he present
nabnt Akeer e foaRat g S e sl GER Cir oefotali B TPRI R ot £5 Ven
t he conrespombéro@h&edowad.eln @herRydbdi@hts, the heteroalNH4lkyldei 6- 18I ms@Entena@n as

am ne oxi de or_am ne- N oxi de, neans conmpound tha rives froma conpound
of the%Btte@é@a‘l‘lk?ln?/éﬂf}}ecﬁﬁ‘a%?}’laa]g??y&8’6 B oy m-ésbﬁﬂgﬂ&ngﬁheth%ﬂ%#pound of

t he pr%§§a§igﬁygghkﬁﬂmﬁﬁnmkh&%éde typically contains the functional group
R3N+-0 (sonetines witten as N=0 or RBN->0). WO

2013/ 025560PRPtagseodRr 5646 to a groupingefriens thabwhen athelredig edeactiverodi fy a
i ficed, : ' , f th
Spes! !fﬁnglnglﬁ% ggougpn ;ag‘gn:l%g ¢ mgﬁgqul{c]:?saér rpggsgegﬁgge{éﬁl@@y g%'tﬂg ?&%ﬂo@ gfeB‘r%lPP €

spéecifie are’eac one an repl aced
wi t h t lEzasplee obprottcfiiggrenis s foundemGiah.er @UbPratédien GroueupOdrgmef ul f or

[ in rhon in i f.i r : r adi cal
?ﬁgfhldt teI ryg_,?(&\yl[?gt f"ﬁ Fﬁ,'a]@gg) @gﬁ%s&nﬁétpge‘&%%%hél{u%dof %yrcl)tﬂgtlco rgagl%l ca
Methods”, Vols. 1-8 (John Wiley and Sons, 1971-1996). Representative amino protecting
groups include, but are not limited to, formyl, acetyl, trifluoroacetyl, benzyl, benzyloxycarbonyl

30 (“CBZ”), tert-butoxycarbonyl (“Boc”), trimethylsilyl (“TMS”), 2-trimethylsilyl-ethanesulfonyl
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5-0-, =0, -ORb, -SRb, -S-, =S, -NRcRc, =NRb, =N-CRb, trihal onethyl, -CF3,
-CN, -OCN, -SCN, NO -NX2, =N2, -N3, -S(0)2Rb, -S(0)2NRb, -S(0)20-,

- S( 0) 20RYVO-203(@FBRD, - OS(0) 20-, 0S(0) 20Rb, -P(0) (0-) 2PCTRS)12ORAF( 0) ,
-P(0) (ORb) (ORb), -C(O)Rb, -C(S)Rb, -C(NRb)Rb, C(0)0-, -C(0)ORp, -C(S)ORY,
-C(0) NRcRc, -C(NRb)NRcRc, -0C(0)Rb, -0C(S)Rb, -0C(0)0-, 0C(0)ORDb,
-0C(S)ORb, -NRbC(0)Rb, -NRbC(S)Rb, -NRbC(0)0-, -NRbC(0)ORb, 10 -NRbC(S)ORb,
-NRbC(0) NRcRc, - NRbC(NRb)Rb and - NRbC( NRb) NRcRc, where Ra is selected from
the gr Q‘“SFES@? @ﬁﬂy?&ﬂdﬁb&fm@h k¥tht gr&ylfé ﬁﬂll&bﬁllcarb@ﬁ}leg ﬁ%ljéﬂ}tlmeﬁleaﬁgﬁgﬁfy?al kyl,
aryl, . heteroaryl and heteroarylal Kyl; each s |ndependently
hydr ogérFM@CRhnltmﬂYtr@adW}’R@fbpsyll(ri‘d‘é@é?n)jmdtthsyh @prﬁbn@mmydmyy the two
Rcs may_be tak e[ h t. he re bonded
form a)f’Ef’Qe"“%g g?"élp $RHC e n"& lmete‘l? 0% %V}é %aroxﬁ gma)}“ ’E{u‘%nm ly

15i ncl uc@atbd omlkylhtedéuahfasﬂahﬁzyi;aﬁ&tmyl cdhefr§ ey eelt saaiklyltet}mrsatetﬂabyceﬁmaﬁ@ﬂm

sel cteq fro ing of 0, Nand S. As specific exanples,
Rc eq’@“n@@hyﬁ]stﬂéfﬂ?tﬁ?fg%‘gﬂ Ff%‘ers NH al kyl, N-pyrrolidinyl and

N mor phol i ny§aiAsfeANe RSk oﬁp&ﬁﬁﬁduﬁde@qﬁemb&ses@es%@éésirtewb@ﬂma&&a@ms meant to
i nclude -al kyl ene- O al kyl, -al kyl ene- het er oar

|
- al ky| epféutyyadthyhmrant G@Flkiwnd Sa¢h<§ﬂ|1tén@h@eo()10)mc>1/ additiomgakig ferreedoyith) NRbRb, and
- CHz- T 0 togeth
with tc'hi?oe r%n% actdetuc gg&rw%?%hﬁ)q‘lggglﬁg}é}ﬁ%@%?ﬁl %h?ﬂf, s&ﬁ%pa%mé}n@ﬂ‘c%u? oget her

Ic ring including
cycl oalphydphamdacney ahobetléepad flayrhed with orgaiGc meidasdcy as swus atitlygnpiogicavids usef ul

for su stltutl unsat urated carbgn atons i.n the specified.gro or .radi cal
i ndPuadexagte &g B OPCP AT AR ORIG a‘“gi%lycoﬁ‘ﬁla&d pyjuvic a%&bl Cﬁﬁﬁp %p cRe,
trihal @ﬁ@hﬁb’ hoid, iR, acidCMalei XM, furPied acidNQrtaribeBid, cifN@.acidSbéhzdidcid: S( 0) 20-,
-S(0) 20Rb, 25- OS(O ) 2Rb, -0OS(0 20— —OS(O)ZORb -P(O) 0-)2, -P(0)(0ORb)(0),
-P(0) ( épﬁﬁ)}{yg%ybenzgxlm)mom 5§1p@,amm@e NRByRIslic agd o anes@( L, - C(S) ORb,

i g(C(() )S;\l esu[f% %?gﬁ? Bﬁlarl%\gb %%‘?wam?\ﬁq&ﬁ%@getha&%@%ﬁ% g%%%%%%@%?gsc

- NRbC( @MNIR@: RielprobhiiRte@¢shR) iRl cig ntnap iR 4W>iecre:sﬂﬁ;mﬂxlchnd Rc are as
| y, def ] ned /0 820 2/ Q50461 t
b Stipe St gR a§t9b§$?%€¥]lﬁ%"%a§§rﬁg"éﬁ ERG etk a5 g TP et

cycl ohstheRabtoplond RUP Srith By Eleic abd! tehtfagy B\Qplabdtmabﬂdlah@al sulfific acld; , - ORb,

-SRb, -S, -NRcRc, trihal onethyl, - CF3 -NO, -N®2, -S(0)2Rb, -S(0)20-,
- 5( 0) 26RisPnic gglogibrpric s hyyiynaphthoic i @")h%h%bwd Piegyi¢ eciflmucopear{doRrD) ( 0) ,
-P(0 m acidi nt'1in m 1
] CE ) ( %ﬁ@)ch(a(ﬂ_ﬁ@)oréb&ggcfég quﬁl ;iprci di ng %se Pir th ?Qrglﬁt?;o pgu@o%) Rb.
- NRbC( ®riiped bmm@(t@)lm e. g,,Nﬁzbtk(abpm ion, mk&e@mnh iorNRb @ GyNRTRion; of

e nedo BB M HRRCTEPEURS: Feb CAa Byt Fabtlls JrEREPENRE: Y0t g
ot her paeitlylghttagtiumsd thd liket ons W | | be apparent to those of skill in the
art. “Solvate” means a compound formed by solvation (the combination of solvent molecules

with molecules or ions of the solute), or an aggregate that consists of a solute ion or molecule,
i.e., a compound of the present invention, with one or more solvent molecules. When water is
25  the solvent, the corresponding solvate is “hydrate”.
“N-oxide”, also known as amine oxide or amine-N-oxide, means a compound that derives
from a compound of the present invention via oxidation of an amine group of the compound of
the present invention. An N-oxide typically contains the functional group RsN™-O " (sometimes

written as R3N=0 or RsN—O).
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10The substituents used to substitute a specified group can be further
substituted, typically with one or nore of the sane or different groups

sel ect ed wopam3ssevar i ous groups specified above. "Trearcmg/S2ar/o8dseat ment "
of any condition, disease or disorder refers to aneliorating the condition,
di sease or disorder (i.e., arresting or reducing the devel opnent of the
condi tion, 15di sease or disorder or at | east one of the clinical synptons
thereof). In other embodinents "treating” or "treatnent" refers to

amel i orati ngS%tlﬁ%S{W%%SQ@Mgﬁgr PRl gfoupr'ka‘alfbameaﬁ%OﬁlatQﬁleQ)'r AoPe ni bl e
by the patient. In yet other enbodinents, "treating” ‘or "treatment" refers

to i nhihpilogemgatome otidndiacifod, gr@lpsceagfbcailareohaslmrlmendentlheforpmagih@al ly, (e.g.
stabi l'i 1 "il ce8 nw1t%fthéJl sadleso%%rf?%rgnt su§s¥1ﬂ{%e§%p ’Sug 9!in0 i)sc 1?‘ le F%(sub%ﬁut%o di ment s,

stabl | i 24t on of & physi-cal “par ane n ye
"t r eat isstgratedrcaroh @ainERthe spe&ﬁe@ giioQp deﬂaamalngclh&e bongehotdfmitddeo cRT) Halb] on,

amoant “8F iR ShntS o BH THB N HERPREGYbr G- (o QS-SR { or

treati ngoagoNdinG i a0, - s(i@ggasg(o)mﬂh SYOIRY, SI(@B@RM Ugl(@ﬁkbt osehf.ect such

treatnment for the condition, disease or disor t herapeutical l'y

effectr Q@(@m@ﬁntP(QM@ )2, 2’5%(@?\ H@deTPdQM@Ro}{OBhb @@Bguﬁéﬁ)Rt h@(h%ﬁal ot on

geflegflte @o?odl 6?(? ate n én%@?ﬁ% é@ﬁ{ ﬁﬁg@’?ﬁ)era %%P(lt)ggaﬁ{y c ive
armunt O@@((d)(fﬁb K?a(ﬁ(lS)(t)R‘bnNsP'(é((})REt NRht?(ggl:atNREp(@)ﬁtmmR e(m)aRa; a rsm\Aﬁe: ]
e S e A A

flavor ﬁ%ﬂhﬁ@gkd’ﬂ@ c@ﬁ@?é!ﬁh of alf, 3%&@5M8ﬂfll§%%@{eﬁﬁ@6@%ryl arﬁlalkyvehI cle”

refers to a diluent, adjuvant, excipient or carrier with a corrpound

i s admhgiceaetl @ad heteroarylaeyli eaeli R srindapendgntly hydesen ¢5iRe; fé@rﬁﬁf#th iSon" i ncl udes
any subgf. ﬁo ?]M\;\E'ﬁ or zﬁﬂehﬁﬁ(/elﬂ C}Hé‘ ogl;ic %h%en%éc‘fhe?%@ﬁﬁﬁé AUPSIAQGS, can be

t aken by ether Inte nption or e I ngestible
conpos mthmio]rthe}narle hdededdotha 4£, 6ed- or 7-hewdrcageyplobdeotikyl wndh fmagopedialy e

e R A g S S Y

serri S @bnsiking OF Ol, NGHal &S A(s&,pgclﬁc bemaiag ask ‘RC Th@edn t(dinc lnad == bNel-gkaduct s*
or "noncomestj bl e conposition” includes any product or conposition that can

be t ak&hPyjelilimaaad Yrmerphelinyd A pnqiher seesds Gemele. ¢ nantitGisling iy Bernsio as
igﬁgggﬁlﬁ%&%e?ﬁ‘@%@‘) EIRY1, SX@TBlcEhetdrbity N R E10REQDURY1, ik IANCOIHBIRD! €
-alkylene-C(O)NR"R®, and —CH,-CH,-C(0)-CHs. The one or more substituent groups, taken

20  together with the atoms to which they are bonded, may form a cyclic ring including cycloalkyl
and cycloheteroalkyl.

Similarly, substituent groups useful for substituting unsaturated carbon atoms in the
specified group or radical include, but are not limited to, -R?, halo, -O", -OR”, -SR", -S", -NR°R¢,
trihalomethyl, -CF3, -CN, -OCN, -SCN, -NO, -NO,, -N3, -S(0),R", -S(0),0", -S(0),0R",

25 -0S(0),R", -08(0),0", -0S(0),0R’, -P(0)(O),, -P(O)(OR")(O"), -P(O)(OR")(OR"), -C(O)R",
-C(S)R, -C(NR")R?, -C(0)O, -C(O)OR”, -C(S)OR”, -C(O)NR‘R’, -C(NR")NRR®, -OC(O)R",
-OC(S)R®, -OC(0)O", -OC(0)OR®, -OC(S)OR”, -NR"C(O)R®, -NR"C(S)R", -NR"C(0)0,
-NR"C(O)OR®, -NR"C(S)OR", -NR’C(O)NR°R®, -NR"C(NR")R" and -NR’C(NR")NR°R®, where
R R" and R® are as previously defined.
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suppl enents, nutraceuticals, functional food products (e.g., any fresh or
processed food clained to have a health-pronoting and/ or di sease-preventing
properti esokelsamsseohe basic nutritional function of suppCyiusgoROsKEENLS),
pharmaceuti cal and over the counter nedications, oral care products such as
dentifrices and nout hwashes, cosnetic products such as sweetened |ip bal ns
15and ot her personal care products that may or nmay not contain any

sweet ener . A "ingestibly acceptable carrier or excipient"” is a nedium

and/ or conp@ghdinRit §38bs dséfu‘l’ﬁﬁguﬁsﬁtﬁmgﬁlﬁf(%eﬁagﬁﬁ'lﬁ fdedhkpeied dosage form
of the inventive conpound, in order to admnister the inventive compound in

a di sp@V@ehﬂt@jpfllHﬂl@iOlfp@nmqlu@obuthlsﬁtnOtt henitsil ¢, 01 @), -@RY, eBR'|, vENAEERGF t he

Rt SN S MRS PR oI S R 4 el gﬁ", Gyt 1"
seni - se@sm)szbuP(m)(%stm)@ﬂb (ORtH(ONORSJ(@RMY, -C@HRY, -Tes)RP | @tNR%R%pensn on,

cont ence§O gL ds ATy R BB IREER R 8P SO Bl BG-GB 000~

i ngr edi.@0tHORS u@ikb@@)f@t @JRb@kS)ReuNRaC(O)@JRdeI\QibCQS)dQ@SJI\Rb@(b Nigwet or
veget abl e j ui ¢ Vi neg Jmar | nades, beer. wi ne, natural wat er/fat

emul si oNB é@tﬂn)&sﬁnﬁq -NR @(N&M&]s‘é@erﬁﬁ@ 2adiRS e asipreyiBlyrdsfisedr t eni ngs,
fatty I I of

pr opyl SRy b et o e Po L ey APRIGEH Bhor e Sub AR

errul Si &nﬂbehplsamintdwtjadsreaﬁhmet}mﬂnstances i n agueous nedia, salts such as

um chl o wheat fl our sol vent uch as sol i
ai Mhent s 'sudhe SsURER: iias SEhEEReY Srcriedarur 3 BoRRBr SubgiratvanFales,
di sper sjifbnelor S145PEMEE wﬁleadrdﬁffer&wgfr@ﬁa@ s@Bdte Y BoRIRIN Fiout SRUAN cﬁg@ nts;
thi ckeni ng or enul sifying 30agents, preservatives; solid binder

| ubri cah®®- and the |ike. WD 2013/ 025560PCT/ US2012/ 050461 Accordi ng
to the prese‘f'lteﬁﬁﬁg:%@t{rQa[%mel?t”%P&ﬁpéo%HﬁBBydlée% A or &R DR t@%caﬁo‘?& LiRL
associated wt enpbsensory serisation or chenosensory ligand triggered

si gnal condneddotisonr drso@el; (i.vi, arrtstisg er reduapg deslewelofimastt ef thelcabdtorr,ecept or s

expressed in taste bu i nternal. or ns of 0]

5 oneus Pr HEREr et 18 o e BB Reh O o s 8RR et or 1 s
a Sreceptfingt bla‘ttrelaaﬂl@lﬁrgrs:fetr@totdneahzratuhgaﬂe@sfrbﬁ@lsle]srcep@mr@aerswaﬁhfnwﬂoy or G
pr ot ei n- coupl ed receptors I n anot her enbodi ment, a chenobsensory

recept & dissergiblelyethe B?tle@érﬁ’weh@théﬁﬁm@dws { reatiggUet SAtng 1656 O nore G
pr ot ei RgyibiliRy ¥ leo ANAG] s RIRPHISTRRE cither RETDIGNEY. %rdbRESR r%faaa &nfigigept or
t hat bel 5nlgls to? % Seor cl asss Ceg r%PgRs ?%Q%/esg anot%er e ocrzlllrrent a
c henos @Ympﬁoyl)rréwelpb@rcall& (agr, ecbipzgontdiaphipatad pgsmeerididothl R {vatmtlhfy In yet
%éheremjf)o 1%%191 3 "‘trea ” a“greaﬁmenter}gfo Yo deelgqgg eolng t%f f ee%%t%lf %156 S¢ 0 TiRZ,
1T eqUitValt ences™or"var rances “or iON-t e eSS Irn still

anot herdlsefﬂeﬁdl msnt a chenosensory receptor |s a het ero-di ner of T1R2 and

T1R3, or their equival ences or variances. enhancer" herein refers
to a conpoundhergrcutically chigeiivempuar e feamoyntofs fﬁﬁe RGtPaERyad 85, t hat

modul atggn Qﬂrﬂﬁﬁs@é}é@ﬁ)a Isz!ﬁ@m%; iré’a@ﬁlgg Rofitih, R&EEdOr URbrdeL qsed%ffmlem RS effg abl y
t he 15chenosensory, e. receptor. Herein such enhancers will
enhanc eughiecagment \ﬁmth@qepndftlon dlsease or disorder. The “therapeutically effective amount” will

25  vary depending on the compound, the condition, disease or disorder and its severity and the age,
weight, etc., of the patient to be treated. In one embodiment, the therapeutically effective
amount is different from the taste modulating amount, such as a sweet receptor modulating
amount, a sweet receptor ligand modulating amount, a sweet flavor modulating amount, a sweet

flavoring agent amount, or a sweet flavor enhancing amount.
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a chenosensory receptor by its ligand. Typically the "enhancer"” wll be
specific to a particular ligand, i.e., it will not enhance the activation
of a chemweensdnrysewecept or by chenosensory |igands ot hePCrhsnomioso461
particul ar chenosensory ligand or ligands closely related thereto. Sone
enhancers, at its |ligand enhancing concentration, do not result in
activation of the particular 20receptor by thenselves. That is, the |igand
enhanci ng concentrations of these enhancers are concentration |evels of the
enhancers t hatpibiRefas & LAikan A Carh h& Rt ¥iadak 93 vAfh iRk bo bR if ecept or
by a ligand wthout substantially activating the particular receptor by the
enhanc@d@nnﬁ@néelves In some enbodi nents, certaln enhancers, when used at
a_concentr al{ on. i gher. than 4ihe.d,aand enhancl ng, cencenty atian. yean,al so
activate a parf F'eCcept or %y ensel Ves |n o1 At | i ng
(e.g., t@ﬁﬂmeaaﬁaamhemhana&aamhbemﬁenaghunﬂiwmah@ﬁmahﬁdmaampmmmnmﬁmﬂ

exa rt.ai n.enhancers, . n d.at, a concentratiq her .1 han t he
lig ndn8hﬁ§WdP%ﬁ“ 8ﬁ%@ﬂ?$?ﬁq9%1‘kégﬁﬁbébghﬂépﬁﬁﬁg%p¥ﬁh angmg e@é%vorlng
agent / @iddubiy). B§“M&Mknbkﬂn&&ﬁ@&hﬁﬁbqgkqﬁﬁhﬁmuﬁﬁﬂﬂ@hﬁd&ﬂhﬁaﬁﬁﬁ$mCa” activate
a particular receptor by thenselves in addition to nodulating (e.g

i ncr ea§@n&umpénmbngmmoy apinelsg sncludang soHdo semhwolide s hrwids & grnhetvaﬁaéeﬁowl y at
the VD101 02558 AR LTRAA2( OROAEA SRIE. HEHOLT ALLA e BROES, vor 05,

certain enhancers Sweet sners ng agent/entlty)
at t he cempesitiomthat can be takén bf hamars or einheilsnfor pt[nposs bthet then pmrsumptwmor of taste

bj whi ch.inclu weet . .sour
s et oy tecthi s AP POl Bt o e Ao e pder s t o

a conpaupie¥ntd, RBtrddRGESLY hinyuaﬁ«;ﬁnuq\)bd@c@qég gy S&h\abe cbRed eRl cldaéd
induces a flavor or taste in an animal or a human. The flavoring agent can
be nat i have adepith-giprotiag ped/ opdiseaygrpiguentiag properties beypndftheRasic nygéionpler

"flavor |ny
accopt B oy A T TR e R Rl Py or
pot ent ipatdupty suchOmnightofricesmid onavgh wishes, t@steds pmfduas fhcdnes sivagiermgdiptbaims an
anigal o§<% human. At”%“avor enhang herein nefers to a compound or
i ndest ABY §PEREARTAES REAYCts R B O R L SHURAELY SR Ul tiplies t he
tastes of aaf Ilﬁge@mﬁlngco@game,caﬁrer afexcigant i hlneC@NRAS bl doipoSiBoR tHabisniged he
flavoring agent sweet flavor" refers to the sweet taste
typi cal? Prep#a adeviradylispgyed dosglgrcf?ﬂasof gedpryagve pompasingin Sder adémmatehm?an

A’ SV\B%VG i AVt gn%&%lsperseg)ﬁﬁ%dff&ﬁv b th%{"lthle EOYOI%%lcﬁ @ﬁ@étﬁ/@l%rs? of ik " Sweet

conmpound” herei ers to a conpound or Ingestibly acceptable salt thereof
t hat elivehte congeted isablxempedethd madiom and/oacemmsamm may. lgg. ip agufrwse or a
conpou at activates,a T R2/T -Lecs itro ect may be a
hu%n g Fpeélnmérﬁnﬁrfé“’r l.n?efg%i Eve 0 TR N i avo m) ?Hélr Sph\é hqm(\iﬂé)a{%e fglegl%élronnodl fying
agent " heagi, ﬂaaﬁ@n‘rﬁﬁtauﬂmuap@anp,mnmﬁrorlangesmbllﬁhtyonammwfahicﬁ asaliuiar sol vate

t hereof that nodul ates, including en ancin otentlatlng, i nduci ng, or
bl ocki HEMARHE S§ﬁgé‘?m?‘5@t én%?ﬁtlbj Y d¢hsBt lnca% %lﬁeu &P PRUR 904 nal or a

human. i e aHe Sl dsavaad: a'ETHéiitIfal QLididn6! SRS Flult o?%ﬁétaﬁlé FAYRE, ancer and
sweet fIavorlng agent. 25A"° "sweet flavor ‘enhancer" or "sweet flavor

enhancinrginadps neer, van inaturad frakos/ fat gmagts iens lsagicasmmilk or condensed milk, edible oils

25  and shortenings, fatty acids and their alkyl esters, low molecular weight oligomers of propylene
glycol, glyceryl esters of fatty acids, and dispersions or emulsions of such hydrophobic
substances in aqueous media, salts such as sodium chloride, wheat flours, solvents such as
ethanol, solid edible diluents such as vegetable powders or flours, or other liquid vehicles;
dispersion or suspension aids; surface active agents; isotonic agents; thickening or emulsifying

30  agents, preservatives; solid binders; lubricants and the like.
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of a sweet flavor wherein the termenhancer is the sane as defined above.

A "sweet receptor activating conpound” or "sweet receptor agonist" herein
refers tova2ommeisnd t hat activates a sweet receptor, sBCH/U£2012/0FURR/ T1R3
receptor. One exanple of a sweet receptor activating conpound is a

sweet ener, such as sucrose. WD 2013/ 025560PCT/ US2012/ 050461 A "sweet
recept or nodul ati ng conpound” herein refers to a conpound that nodul ates
(activates, block, or enhances/reduces activation of) a sweet receptor such
as a TIR2/ T%B@orﬁﬁ%?@ﬁf% esent invention, ﬁheﬁﬂﬁa‘ﬁ%or&?&%?&Pﬁan%%gl%daﬁtoim”pound
herein refers to a corrpound t hat enhances or 5potentiates the effect of a
sweet rassoelptedmﬁmhcmasqnﬂgy@mm;m chemgsenscs'}a tiewskiriggered sigml trhdgtionost
Z‘Aﬁgf_}c{e%;ecc}o t(rajllgctg i elgttrolgs oqgasfom%%r}ﬁcsepp exlp esseidtln?ans?ea‘%%,l%\?a gr%alsdrgants of ]Ehse ligand
parti cbbay, swcae@fagtrmﬁxysttnhbmlew(esn oaoBmMbafimeiea sh@ﬁiseque@b@ﬁoremanm ng

conpounds or t fl ayor. enhanc can al so ac iva articul ar
r ecept GFCBY" th%mﬁf‘g@}%é%\f% - GRAPER BN BRI RES gl B(ané Pl )COPIHe&J

10act i yakhom (@PARIE MmeHSIHELEmbIdRheR XAERhRscrR OB Qbtor i€ RUGREr daBGRBIAT

enhanci ng corrpounds or sweet flavor enhancerscan al so activate a sweet
r ecept 6ignaldppapduggon vig RO PMIRS G @tQéfptlsO rin yacanotgr ersbediachtee effpnenscizsgoni st s.

A " swegl eéﬂoﬁs%rre{@%‘f'ﬂ?att b8 il 113{ B%E aE's é?éﬁ?ﬁeg RS O1fYbt @E@H&tem%fgd&e%‘?”po”“d

of Fornu i'S su I nCrease or decrea
sweet tahtrodenscan rdcogesi iaibeptbb t}mt)hqimstto dre, Tl familpr &cwetsoothtther eof |

suf |C|etl to b erceived by a human s nbodlrrents of the
Bt eaodenf aSBe RS G0 Bant ORIt AbT P daRe. EORbJ6 AT GoHN SR ¢ o

be DI €8 VhridnBesr dQbmbHatiBPRircdy NEtif WRH1BEL SmBodinkkalk Gedhéogens®g Wbl 0f t he

sweet flavor of an ingestible conposition conprising the present conpound.

A br oadicteemndiacspl TRt T, entheisguivelongs eyysireasdsy be enpl oyed in order to
econom cal | )&np%f?%dgg&’ﬂeﬁﬁlsﬂefe oea &lﬁ%ﬁﬁ‘d of arp} 9stnb :iJ eﬁe}éa{ta@é)samgog%@aﬂeon can

be from about ppmto 1 or énar e from ut 0.1 mto
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themselves. In some embodiments, certain enhancers, when used at a concentration higher than
the ligand enhancing concentration, can also activate a particular receptor by themselves in

25  addition to modulating (e.g., increase or enhancement) the activation of the receptor. For
example, certain enhancers, when used at a concentration higher than the ligand enhancing
concentration, can be sweeteners (i.c., sweet flavoring agent/entity) as well. In other
embodiments, certain enhancers can activate a particular receptor by themselves in addition to

modulating (e.g., increase or enhancement) the activation of the receptor simultancously at the
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A "sweet receptor nodul ating amount” herein refers to an anount of a
conpound that is sufficient to nodul ate (activate, enhance or bl ock) a
sweet taswe2s0efpicor protein. In many 5enbodi nents of tReTIUsSe@nOF@AT a
sweet receptor nodul ating anount is at |east about 1 pM or at |east about
1 nM or at |east about 10 nM or at |east about 100nM (i.e. about 0.1
jaM. A "T1R2/ T1R3 receptor nodul ating or activating anount” is an anount
of conpound that is sufficient to nodulate or activate a T1R2/ T1R3
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sweet conpound. Preferably a sweet receptor is a G protein coupled
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sul f ur enyncepnd/on pBgdPEheUSED S AFBRYEE agent, or an ingestible composition

comprising the flavoring agent.

A “sweet flavor” refers to the sweet taste typically induced by sugar, such as sucrose, in

15  an animal or a human.

A "sweet flavoring agent”, "sweet flavor entity", "sweetener”, or "sweet compound"
herein refers to a compound or ingestibly acceptable salt thercof that elicits a detectable sweet
flavor in a subject, e.g., sucrose or a compound that activates a TIR2/T1R3 receptor in vitro.
The subject may be a human or an animal.

20 A "sweet flavor modifier" or "sweet flavor modifying agent"herein refers to a compound
or ingestibly acceptable salt or solvate thercof that modulates, including enhancing or
potentiating, inducing, or blocking, the sweet taste of a sweet flavoring agents in an animal or a
human. The sweet flavor modifier includes both sweet flavor enhancer and sweet flavoring
agent.

25 A "sweet flavor enhancer"” or "sweet flavor enhancing agent" herein refers to an enhancer
of a sweet flavor wherein the term enhancer is the same as defined above.

A "sweet receptor activating compound" or “sweet receptor agonist” herein refers to a
compound that activates a sweet receptor, such as a TIR2/T1R3 receptor. One example of a

sweet receptor activating compound is a sweetener, such as sucrose.
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I n one enbodi nent of Fornmula (1), the substituent group(s) on the d to Cl2
al kyl ene, the heterocyclyl, the heterocyclic ring, and the d to Cl2 al kyl

I s sel ectwo 2br3gnsiche group consi sting of hal o, am no, NPaTRERO1ANEE6]

N, N-di al kyl am no, hydroxyl, al koxy, aryl, heteroaryl, heterocyclyl,
carbocyclyl, =0, =S, =NRa, =N-0le, -CN, -OCN, -SCN, -NO -NO2, =N2, -N3, 5
-C(0)Rb, -C(0)ORa, -C(0)NRaRa, -0C(0)OH, -0C(0)ORa, -NRaC(0)Rb,

-NRaC(0) ORa, and -NRaC(0) NRaRa, wherein each Ra is independently hydrogen
or al kyl i ngl udkfGe&ploRnfahiatiRg 88hRMAd" ﬁé?ginq’é’f@lls't&a%l)rlﬁﬂémndcfﬁat%ddﬁfa'f@t ively,

two Ra, taken together with the nitrogen to which they are attached, forma
het er oéaycctllvmcs biagly; oranblansegtedRiss petivatiky p) |ar$we€tdﬁ¢\?gt0$1su<él| éghtTIRir‘Blch?ned and
cycli C. I 10l n one enbodi nent of the present invention, Forrmula (I)

does nd ncI ude the conmpound species described in U S Patent Application
No. 13/076, asgwed:trte@rpe)r el ciap eCinpouhde ibreth kR to afcompulial thht)entoess oot

|ncludeco s.listed in Table X bel ow TABLE X Me HOQ2C 1 0 NH2
0 AN T/B@eg@{lokﬂ@wgf)t IeCeRIRr YIS c\ompound e.g., sucrose.

Although most sweet receptor enhancing compounds or sweet flavor enhancers, at its
ligand enhancing concentration of use, do not result in activation of the particular receptor by
themselves, some of the sweet receptor enhancing compounds or sweet flavor enhancers, can
also activate a particular receptor by themselves in addition to modulating (increase) the

10 activation of the receptor. For example, some of the sweet receptor enhancing compounds or
sweet flavor enhancerscan also activate a sweet receptor, such as a TIR2/T1R3 receptor, acting
as the receptor agonists.

A "sweet flavor modulating amount” herein refers to an amount of a compound of
Formula (I) that is sufficient to alter (either increase or decrease) sweet taste in an ingestible

15  composition, or a precursor thereof, sufficiently to be perceived by a human subject. In many
embodiments of the invention, at least about 0.001 ppm of the present compound would need to
be present in order for most human subjects to perceive a modulation of the sweet flavor of an
ingestible composition comprising the present compound. A broad range of concentration that
would typically be employed in order to economically provide a desirable degree of sweet flavor

20  modulation can be from about 0.001 ppm to 100 ppm, or a narrow range from about 0.1 ppm to
about 10 ppm. Alternative ranges of sweet flavor modulating amounts can be from about 0.01
ppm to about 30 ppm, from about 0.05 ppm to about 15 ppm, from about 0.1 ppm to about 5
ppm, or from about 0.1 ppm to about 3 ppm.

A "sweet flavor enhancing amount" herein refers to an amount of a compound that is

25  sufficient to enhance the taste of flavoring agents, €.g., sucrose, in a ingestible composition, as
perceived by an animal or a human. A broad range of a sweet flavor enhancing amount can be
from about 0.001 ppm to 100 ppm, or a narrow range from about 0.1 ppm to about 10 ppm.
Alternative ranges of sweet flavor enhancing amounts can be from about 0.01 ppm to about 30
ppm, from about 0.05 ppm to about 15 ppm, from about 0.1 ppm to about 5 ppm, or from about

30 0.1 ppm to about 3 ppm. In some embodiments, sweet flavor enhancing amount is the amout
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corresponding to ligand enhancing concentration(s) of a sweet flavor enhancer of the present
invention.

A “sweet receptor modulating amount™ herein refers to an amount of a compound that is
sufficient to modulate (activate, enhance or block) a sweet taste receptor protein. In many
embodiments of the invention, a sweet receptor modulating amount is at least about 1 pM, or at
least about 1 nM, or at least about 10 nM, or at least about 100nM (i.e. about 0.1 uM). A
"T1R2/T1R3 receptor modulating or activating amount"” is an amount of compound that is
sufficient to modulate or activate a TIR2/T1R3 receptor. A “sweet receptor” is a taste receptor
that can be modulated by a sweet compound. Preferably a sweet receptor is a G protein coupled
receptor, and more preferably the sweet receptor is a TIR2/T1R3 receptor.

Compounds
In one embodiment, the present invention provides a compound having structural

Formula (I):

HsC | Ny
HO Z
O 7\ O\L/M\R3
R' R ),

or a salt, solvate, and/or prodrug thereof; wherein

R' and R? are independently hydrogen or C1 to C6 alkyl;

L is CI to C12 alkylene or substituted C1 to C12 alkylene;

M is -NR*-C(0)- or -C(O)-NR*-;

R” is hydrogen or C1 to C6 alkyl; or alternatively, when M is -NR*-C(0O)-, R* and one or
more atoms of L, together with the nitrogen to which they are attached, form a 5- to §-membered
heterocyclic ring which is optionally substituted and contains one to three heteroatoms selected
from nitrogen, oxygen, and sulfur; and

R’ is CI to C12 alkyl, substituted C1 to C12 alkyl, 5- to 8-membered heterocyclyl, or
substituted 5- to 8-membered heterocyclyl; or alternatively, when M is -C(0)-NR*-, R* and one
or more atoms of R”, together with the nitrogen to which they are attached, form a 5- to 8-
membered heterocyclic ring which is optionally substituted and contains one to three

heteroatoms selected from nitrogen, oxygen, and sulfur.
18
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In one embodiment of Formula (I), the substituent group(s) on the C1 to C12 alkylene,
the heterocyclyl, the heterocyclic ring, and the C1 to C12 alkyl is selected from the group
consisting of halo, amino, N-alkyl amino, N,N-dialkyl amino, hydroxyl, alkoxy, aryl, heteroaryl,
heterocyclyl, carbocyclyl, =0, =S, =NR?, =N-OR", -CN, -OCN, -SCN, -NO, -NO,, =N, -N3,
-C(O)R", -C(O)OR?, -C(O)NRR?, -OC(O)OH, -OC(O)OR? -NR*C(O)R, -NR*C(O)OR?, and
-NR*C(O)NRR?, wherein each R is independently hydrogen or alkyl including straight,
branched, and cyclic alkyl; or alternatively, two R?, taken together with the nitrogen to which
they are attached, form a heterocyclic ring; and each R is alkyl including straight, branched, and
cyclic alkyl.

In one embodiment of the present invention, Formula (I) does not include the compound
species described in U.S. Patent Application No. 13/076,632. In one more specific embodiment,

Formula (I) does not include compounds listed in Table X below:

TABLE X
Me N
~ Me N
« | z 0
NH, O N~ NH O
2
0]
Me N
Me /N o =

2 \[j o
N
H)H/

| Me N

pZ - |
NS
NH N
H 2 O\><[( OMe
j/ O
O
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TABLE X

Me N
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X
NH, O OH NH, O\><N
o H

Me
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HO,C HO,C™ Q
NH, O\>< J\/\ NH; O\XNJ\/\
H
Me N
]
HO,C

NH o)( HOLC™ i
2 NH \><
)KO 2 0 X AL ome
H
Me N
|
HO,C Hozcm o) OMe
X, T Ne
H

NH, O

z Me N
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N N
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Me N Me N
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| |
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HOLCT y OMe HOLCT w N
NH, O\><WN NH, O%(N X
O 0

Me N
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In one embodiment of Formula (I), R' and R? are both hydrogen.
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In one embodiment of Formula (I), the alkylene is straight, branched, cyclic, or a
combination thereof.
In one embodiment of Formula (I), the alkyl is straight, branched, cyclic, or a
combination thereof.
5 In one embodiment of Formula (I), the compound can be represented by structural
Formula (Ia):

HsC N
HO >

O NH; Oy N

O (),
wherein,
L is CI to C12 alkylene or substituted C1 to C12 alkylene;

10 R*is hydrogen or C1 to C6 alkyl; or alternatively, R* and one or more atoms of L,
together with the nitrogen to which they are attached, form a 5- to 8-membered heterocyclic ring
containing one to three heteroatoms selected from nitrogen, oxygen, and sulfur; and

R’ is CI to C12 alkyl, substituted C1 to C12 alkyl, 5- to 8-membered heterocyclyl, or
substituted 5- to 8-membered heterocyclyl.

15 In one embodiment of Formula (Ia), L is branched or cyclic C3 to C6 alkylene; R* is
hydrogen; and R’ is branched C3 to C6 alkyl or straight C1 to C6 alkyl.

In one embodiment of Formula (I), the compound can be represented by structural

Formula (Ib):
H;C N\
HO | Z 0
O NH, o\L)J\N/Rs
w (Ib),
20 wherein:

L is CI to C12 alkylene or substituted C1 to C12 alkylene;

R* is hydrogen or C1 to C6 alkyl; and
22
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R’ is C1 to C12 alkyl, substituted C1 to C12 alkyl, 5- to 8-membered heterocyclyl,
substituted 5- to 8-membered heterocyclyl; or alternatively, R* and one or more atoms of R,
together with the nitrogen to which they are attached, form a 5- to §-membered heterocyclic ring
containing one to three heteroatoms selected from nitrogen, oxygen, and sulfur.
5 In one embodiment of Formula (Ib), L is straight C1 to C6 alkylene or branched C3 to C6
alkylene; R* is hydrogen; and R’ is straight C1 to C6 alkyl or branched or cyclic C3 to C6 alkyl.

In certain specific embodiments of Formula (I), the compound is selected from the group

Me N Me N
o’ ’d |
HOZC: \( ; HOZC: \,\(\ ; y
NH, )% \( NH, O\>§‘/N.
O 2

consisting of
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Compositions

The present compounds can be used for one or more methods of the present invention,

e.g., modifying receptors and their ligands associated with chemosensory or chemosensory
related sensation or reaction. According to the present invention, a method of modulating a

10 chemosensory receptor and/or its ligand includes modulating the activity, structure, function,
expression, and/or modification of a chemosensory receptor as well as modulating, treating, or
taking prophylactic measure of a condition, e.g., physiological or pathological condition,
associated with a chemosensory receptor. In general, a physiological or pathological condition
associated with a chemosensory receptor includes a condition, disease, or disorder associated

15  with the chemosensory receptor and/or its ligand, e.g., gastrointestinal disorders, metabolic

disorders, functional gastrointestinal disorders, efc. In one embodiment, the method includes
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increasing or enhancing sweet flavor. In another embodiment, the method includes modulating a
sweet receptor and/or its ligand expressed in a place of the body other than the taste buds, such
as an internal organ. In general, the compounds of the present invention, individually or in
combination, can be provided in a composition, such as, e.g., an ingestible composition. In one
embodiment, the present compound can impart a more sugar-like temporal profile and/or flavor
profile to a sweetener composition by combining one or more present compound with one or
more sweetener in the sweetener composition. In another embodiment, the present compound
can increase or enhance the sweet taste of a composition by contacting the composition thercof
with one or more present compound to form a modified composition. In another embodiment,
the present compound can be in a composition that modulates the sweet receptors and/or their
ligands expressed in the body other than in the taste buds.

The compounds of Formula (I), (Ia), and (Ib) and its various subgenuses and species, and
their salts and/or solvates, should preferably be comestibly acceptable, ¢.g., deemed suitable for
consumption in food or drink from the perspective of giving unmodified comestible
compositions an improved and/or pleasing sweet taste, and would not be significantly toxic or
causes unpleasant or undesirable pharmacological or toxicological effects on an animal or human
at the typical concentrations they are employed as flavoring agents for the comestible
compositions.

One of the methods of demonstrating that a flavorant compound is comestibly acceptable
is to have the compound tested and/or evaluated by an Expert Panel of the Flavor and Extract
Manufacturers Association (FEMA) and declared as to be "Generally Recognized As Safe"
("GRAS"). The FEMA/GRAS evaluation process for flavorant compounds is complex but well
known to those of ordinary skill in the food product preparation arts, as is discussed by Smith, et
al. in an article entitled "GRAS Flavoring Substances 21," Food Technology, 57(5), pgs 46-59,
May 2003, the entire contents of which are hereby incorporated herein by reference. In addition
to the FEMA expert panel, an independent, qualified panel of experts in pertinent scientific
disciplines may be formed by the manufacturer to evaluate the safety of a specific compound for
GRAS status. This process is known as a “self determination of GRAS status.” Another method
of demonstrating that a flavorant compound is comestibly acceptable is to obtain favorable

review by the WHO/FAOQO Joint Expert Committee on Food Additives, or JECFA. There are also
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I n one enbodi nent of Fornula (1), the alkylene is straight, branched,
cyclic, or a conbination thereof. I n one enbodi nent of Fornula (I),
t he al kylwpgostmaieght, branched, cyclic, or a conbi nati @aTtusesieose6bl N one
enbodi ment of Forrmula (1), the compound can be represented by structural
Formula (la): wherein, Lis O to Cl2 alkylene or substituted d to Cl12
al kyl ene; 10R4 is hydrogen or C to C6 alkyl; or alternatively, R4 and one
or nore atoms of L, together with the nitrogen to which they are attached,
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concentration of the known sweetener required to prepare an ingestible composition having the
desired degree of sweetness.
In one embodiment of the present invention, the present compounds can enhance the
sweetness of a sweetener under a broad range of pH, e.g., from lower pH to neutral pH. The
10 lower and neutral pH includes, but is not limited to, a pH from about 2.5 to about 8.5; from about
3.0 to about 8.0; from about 3.5 to about 7.5; and from about 4.0 to about 7. In certain
embodiments, the present compounds can enhance the perceived sweetness of a fixed
concentration of a sweetener in taste tests at a compound concentration of about 50 uM, 40 uM,
30 uM, 20 uM, or 10 uM at both low to neutral pH value. In certain embodiments, the
15  enhancement factor of the present compounds at the lower pH is substantially similar to the
enhancement factor of the compounds at neutral pH. Such consistent sweet enhancing property
under a broad range of pH render the present compounds good candidates for a broad use in a
wide variety of foods and beverages.
Commonly used known or artificial sweeteners for use in such combinations of
20  sweeteners include but are not limited to the common saccharide sweeteners, e.g., sucrose,
fructose, glucose, and sweetener compositions comprising natural sugars, such as corn syrup
(including high fructose corm syrup) or other syrups or sweetener concentrates derived from
natural fruit and vegetable sources, semi-synthetic “sugar alcohol” sweeteners such as erythritol,
isomalt, lactitol, mannitol, sorbitol, xylitol, maltodextrin, and the like, and artificial sweeteners
25  such as aspartame, saccharin, acesulfame-K, cyclamate, sucralose, and alitame. Sweeteners also
include cyclamic acid, mogroside, tagatose, maltose, galactose, mannose, sucrose, fructose,
lactose, neotame and other aspartame derivatives, glucose, D-tryptophan, glycine, maltitol,
lactitol, isomalt, hydrogenated glucose syrup (HGS), hydrogenated starch hydrolyzate (HSH),

stevioside, rebaudioside A and other sweet Stevia-based glycosides, carrelame and other
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20wherein: Lis O to C12 al kylene or substituted O to Cl2 alkylene; R4 is
hydrogen or C to C6 alkyl; and WD 2013/ 025560PCT/ US2012/ 050461 R3 is C
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forma 5- to 8-nenbered heterocyclic ring containing one to three

het eroatons sel ected fromnitrogen, oxygen, and sulfur. 5In one enbodi nent

of For %Hluﬁdl(ﬂ: l%sed'swle@telﬁetréf lcINthe Hrmt @w%e@éré(yzhs%rlﬁclﬁﬁesQBfﬁ'BﬁHﬁgnsg% to C6
al kyl ene; R4 is hyd en; and R3 is straight kyl or branched or

cycI|CS@3ﬂmEHG$(HRk¥B hMﬁmcertaln specific enbodlnents of Formula (1), the

conmpound i s,sel ect.e g{ the nsd S Qns
The’ or esent "EENSER G B8 L SRRRRTIL AL AR Ploncamru e BMBFIh Bhe on

| nvent inofkedidlegprodurndidtyisngppleneps, eugagndcdld) €intctibng &ndispradeaak at, ady fitdh
cheposensor se ed sensat n or reaction. Accqording to
t he”pr QEBWPX%S?F{/@HE ichHned;toﬁ“é%/%geag‘L %aeﬂl%&% rélsi%?&?é%%‘é‘?%HPQ/erP%scept or
and/ or pefehdlthOBRRE ﬂuﬂ@tidﬁﬂﬁﬁnmlﬂf@ﬁlbﬂﬁn% bigtriRets), Yhidrdhac LM Ghrdtiuds, ol ks i on,
expression, and/or nodification of enpsensory receptor as well as

modul atpwyer (OHeamrasiyet, oval eak brogugsr eppmgtiaprodectsrauslgp ewettengd diprbdims, ard e, g.

phys'0%9%¥§8§n8[mﬂ@%ﬂ8£89'0al condition, associated with a chenbsensory
recept or hysi ol ogi cal or pathol ogi cal condition associ ated

wth a chenﬁ&gm&nﬂyneemep@nﬂa(@&[ﬂﬂﬁﬂuazmdndﬂbmemnxmcsgmaeuynﬁadbsorder

as§8C| %Eodcljlct for household and/or personal use which may be sold without a prescription and/or
without a visit to a medical professional. Examples of the OTC products include, but are not
limited to Vitamins and dietary supplements; Topical analgesics and/or anesthetic; Cough, cold
and allergy remedies; Antihistamines and/or allergy remedies; and combinations thereof.
Vitamins and dietary supplements include, but are not limited to vitamins, dictary supplements,

15  tonics/bottled nutritive drinks, child-specific vitamins, dietary supplements, any other products
of or relating to or providing nutrition, and combinations thereof. Topical analgesics and/or
anesthetic include any topical creams/ointments/gels used to alleviate superficial or deep-seated
aches and pains, e.g. muscle pain; tecthing gel; patches with analgesic ingredient; and
combinations thercof. Cough, cold and allergy remedies include, but are not limited to

20  decongestants, cough remedies, pharyngeal preparations, medicated confectionery,
antihistamines and child-specific cough, cold and allergy remedies; and combination products.
Antihistamines and/or allergy remedies include, but are not limited to any systemic treatments
for hay fever, nasal allergies, insect bites and stings. Examples of oral care product include, but
are not limited to mouth cleaning strips, toothpaste, toothbrushes, mouthwashes/dental rinses,

25  denture care, mouth fresheners at-home teeth whiteners, dentifrices, and dental floss.

In another embodiment, the present compounds are added to food or beverage products or
formulations. Examples of food and beverage products or formulations include, but are not
limited to sweet coatings, frostings, or glazes for comestible products or any entity included in
the Soup category, the Dried Processed Food category, the Beverage category, the Ready Meal

30  category, the Canned or Preserved Food category, the Frozen Processed Food category, the
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15with the chenosensory receptor and/or its ligand, e.g., gastrointestinal
di sorders, netabolic disorders, functional gastrointestinal disorders, etc.
I n one ermwodnrsansseot he nmet hod i ncl udes WO 2013/ 025560PETTUS20225@60461

i ncreasing or enhancing sweet flavor. In another enbodinent, the nethod

i ncl udes nodul ating a sweet receptor and/or its |ligand expressed in a place
of the body other than the taste buds, such as an internal organ. In
general , the conpounds of the present invention, individually or in

conbi nadyi R, Pré@sBFoRI OME SR thé‘S@acE@BP@@dtégoW1the31§'él$éd%od§cz9egor@@hé ngestibl e
conmposition. In one 5embodiment, the present conpound can | npart a nore

sugar - IGokéectienmmpoeai¢gopy, dhid PairaPrgtiot citegarpr thp fasfGream caegorstbeMsaker
compos Il%ee'pfglcem Iﬁ%a(l)[ggllergjttﬂchas?a an%rNgga!e capegg egrtld t clénﬂ%rvemsdstmrréeg oen Iﬁenqo

sweet en ener conmposi ti on. ano er® € present
conpoursateg@n, thdﬂBﬁb}&E@@at@ﬁhamoﬁthesm&ﬂtcakgsﬁye of a corrp05| tion by

contacting the conmposjition there Wi th qne or re nd to

f or%n a nodi #rf &de g‘?‘{pi @lreoe F?&Pﬁ@‘?neg%%ﬂﬁvﬁ%rf{eﬁy@ﬁei t?i‘rtéglgl > conpound
can be yHrT ﬁq@i%ﬂéﬁ%bﬁﬂ Oy iRAurpREYE Al hiRnIVERT) rﬁ@aﬁ@@tfwdﬁor@ﬁh%doﬁorh hei r

| i gands expressed in the body other than in the taste buds

conpoumpst, opulfy finhl vegetaplesgraips, fawicand oByer mgtedianss, geaked ise Subg é’rht?élééaYand
speci eg Clh?(ﬁq/lstlﬂgb{eaésadf{sgmgﬁgél?gﬁ t%Qer 1ﬁ‘ér@§ﬁent§ fl?f?%ag bP El%&%??t%ﬂﬂ%r {}E@E i bl'y

accept al}) od or romthe
per speatchvedaf, sgromhngnuaf&md:hﬁmlgd raadymsmrbd eerﬂﬁmdm:ssd br wmslera;nd hipmey ed

and/or  pl eas n S t t and vvo | d not be [lcan t oxi ¢, or causes
cingP e B o P A B st u Rt B D et coped el YGh edre 2es “on an
ani mal sRdck RUPEI 18k atte@erbyd)i Sadp Q?B@ﬂieﬁ%& h@n@rédk@ymﬁoeep@ o%etnas
flavoring agents for the conestible conpositions. One of e net hods of

denpns CPAPPIGIstand may rpngg\ e prothsdpaisomens) © &Wﬁéé@rpemlyr d@é@p@éﬁi WUPP. i s to

h th FI

and Ext T act NEpaRarFd S CRRRL raXT e RE ERgmARE] ColiiEnaploge T 2!
" Gener ahdlyasasnm@m zedulds, r8stte Cor(démﬂ@t biquid' hedBEMANGRAR: evmbntadttédon pr oc ess

for fla but th f

crilp1 | BRCERE beBRR SRD AslSy R o pired o8 P 8B g S R

al . i nfedh, asmﬁdhcdr@scﬂmdﬁafa@ay adRASsIddaredichgr Suashasdies wihin aﬁmdctmqmol ogy,
57(5), cgs 46-59, 25May 2003, the entire contents of which are hereby
i ncor paR&FeEPCHRXeS (hegsidlsse PEcahnadosy); r(“)aM?F‘]tSOBWO%PHOH@WW%)@&BY@‘%%’& an

| ndepenentaricuBhi! IneaRanEh Rl PRBTS.L DaRAFKENRLBhROLiRUA Sct pl i nes

may be forne he mantfact ur eval uat'e the safety o pecific
conpournehdf/ ¢o- cmupi,dﬁlusirawd\@@npin@‘cewaragomnfmdagn@de ‘deshies, nebatsendismgtei on of

st at us r&f met h o enonst ra 3};1 vVor nd is
condst vBy s Bl b R e ROPIDAS Sl oM boRuc Byl ool B 5o
Expert aQQﬂ’ffdhhieﬁ'S @arifzded sAdd dickvies, sabid tIfpTid, dﬂShl&fr@d&fgebﬁieS mixdQhelf
2013/ 025%60PCT/ U§2%12/ 05046]T
stable spreads, barbecue sauces, liquid recipe mixes, concentrates, sauces or sauce mixes,
including recipe mixes for salad, sold as a finished product or as an ingredient within a product,
whether dehydrated, liquid or frozen.
25 The Beverage category usually means beverages, beverage mixes and concentrates,
including but not limited to, carbonated and non-carbonated beverages, alcoholic and
non-alcoholic beverages, ready to drink beverages, liquid concentrate formulations for preparing
beverages such as sodas, and dry powdered beverage precursor mixes. The Beverage category

also includes the alcoholic drinks, the soft drinks, sports drinks, isotonic beverages, and hot

30  drinks. The alcoholic drinks include, but are not limited to beer, cider/perry, FABs, wine, and
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ot her eval uati on nethods, such as independent review by the regulatory
agency, which are generally known to those of ordinary skill in the food
product pweparaRs®mn arts. I n one enbodi ment, the eorpsandes@blt he
present invention can be used at its |igand enhancing concentrations, e.g.,
very | ow concentrations on the order of a few parts per mllion, in

5conbi nation with one or nore known sweeteners, natural or artificial, so
as to reduce the concentration of the known sweetener required to prepare
an 'ng%ﬁﬁﬁpVﬁw%@ﬂﬁﬂﬁkéh@ﬂd@@Miﬂgnéhﬁnﬂﬁﬁb%%@oQﬁgJﬁﬁh%ﬁc&%@ﬁkﬂﬁﬁ%mh, I'n
one enbodi nent of the present invention, the present coqgounds can enhance
t he swseatbneases; ﬁﬁltaulmeqheqaemlcprmd@tarsarut@cdadksrmd@mﬂwpﬁd inkys; boftled wataswer pH
to neutral ower . and neutra l ed to,
2 om 1 v B DB PO A LR Bl s PRLG R Bibib a8 Wb about
3. 5 t o cabbatarforatedandtilt arahinalbdmipo«ﬂt bher®y @lpbiir d?mksl pomﬁﬁram swm@duqnﬁnt S,

t he_presen npounds can ha ce the perceived s ess xed

Cond eneRSPYIET SIS BRI AR ' AT o shie i %Ie“ﬁrrﬁ!@ r 3t on of
about 3 AANMI#E td @Mec3Pide@Mfe QudhaMired, idhnk %%@Bm’@fﬂ%éf'céf@éé’ {0 of‘%@ttéfaal pH

value. In certain enbodi ments, the 15enhancenment factor of the present

conpouriteh astblackesreenwashitprolangsanssiayatadaea; pndsothen duinks sciudingeyanceakenar
fact or sweet enhanci ng
proper R%tB%%?ﬁﬁ@%%%E%ﬁ}ﬁ%'QSH§<QEP ]3§%SBW%QQ§%§éﬁ$&ponpounds good
candi dat es flae Saadirfoad catsgory gera:ra/llydrefemmaﬁjz yocxdfthaft@axdbe ahighthefoend gasl

nl.y used kno i fici sweet en use_in such.conbi nations

ooibsbi@ie b Tk Dbl B oss i troR Pl T 0T pt5k RS e BvIBR gt eray foae
svveet enilile, But@ro not UEHiR8 €o frhit MECRS @hlpgbﬁlﬁﬁs&tméé’%nimeﬁoﬁﬂﬁ%oﬁ@m' tions
conpri sing nat ur al sugars, such as corn syrup (|nclud|ng hi gh fructose corm
Syr up) PEPCOFR. EGzalsy N e pihstyescepnsk sax e caikp aEvamples ohsaerkiasninelade bal 1 r ui t
and ve t I uch as
T b R b T e e S R S s e
and t héatsi ke, and artificial sweeteners 25such as aspartane saccharin,

| f t d t S I i ncl ud
Cydbam o acitbe BYGoa Be A 60 R Beb) MRt BELA RRRE” cucr ose.

f r uct opespatiRe iR invobek akgsado 6éd1oF cxasiardsangd eEkMﬁﬁlEél@fSaain gase,
D-tryptophan, glycine, maltitol, lactitol, |somalt, dro enat ed gl ucose

syrup (e, buiyer e daied & biead: bHnh genkdtsy il (4ae) oastes Prggsgastrics,

r ebaud i@ g ane and ot her
10 203 e A 3 SR e g e A R R RN BT e v

" sweet epebyiatial thorephicl udes conbi nati ons of smeeteners as drsclosed her ei n.
afne, et R e PLSSEDl SRR 0 SASEH L uBERERTSRUN Fur
funct i dlaadbridfe0 Akapiped d€ics cfeamdneludd)puf are st 15mredpbqﬁ@sse@befo®@ﬁ1 cdkaihved to
have a_ heal t h-pronotin and/on@ﬁrsease prevené propertres beyond t he
basi ¢ AT SHpZEn r%&he i28h agianal, 156 1C5R S Ot glpesPeap)oduct
over tRhgdHERUPLEH iL@lGspr oduct, oral care product cosnetlc products such
as sweetened lip bal s, and ot her personal care products. In general, over
t he counter Tboﬁf@)lfepm@@umat@nw ganatally aefers e otible prajeptethat]is Wfreéfoethe tagte.

25  Examples of confectionary include, but are not limited to candies, gelatins, chocolate
confectionery, sugar confectionery, gum, and the likes and any combination products.
The Meal Replacement category generally refers to any food intended to replace the
normal meals, particularly for people having health or fitness concerns. Examples of meal

replacement include, but are not limited to slimming products and convalescence products.
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10 product for househol d and/or personal use which may be sold w thout a
prescription and/or without a visit to a nedical professional. Exanples of
t he OTC pwodao¥®@sjeoncl ude, but are not limted to Vitam meTarsdoidiosd4ar y

suppl ements; Topi cal anal gesi cs and/ or anesthetic; Cough, cold and allergy
remedi es; Anti histam nes and/or allergy renedi es; and conbi nati ons thereof.
Vitam ns and dietary supplenents include, but are not limted to vitam ns,
di etary suppl enents, 15tonics/bottled nutritive drinks, child-specific
vitam ns, dirgt REYdySUBRISRBAY Sendil¥y REDEl MY ISBIChs: 8h bOleri &l AhAGwitRoR!
providing nutrition, and conbi nati'ons thereof. Topical anal gesics and/or
anest heklcosivappateticany prasgssead. Theaeads madahinghidesprgducts thetdwve badiicbipoi at e
super f Gl @k eep-seated aches an ins, 6.0, scl in: teet.hing gel
ot ohes Ry a8l BRL EPE SRR A B s fiePass T BE codsBEROH €9 &
and al lapd gyhveeisrR@l @xamplek vfleadbhitaldndudebutl drérhdtéichited t@ Odeedpgeatant s, cough

renedi es, aryngeal preparations, .nedi.cated conf.ecti.oner anti hi st am nes
andS chitiedet Be_&#ﬂ@leé 5%5% i dnaani3ey Gogy Hlé%frhl@ i e RET R T
products. Amrhi Rhsi A NERAOHBFy AbluBEDy HRIBMURRr nBEdIbBelulil, B BotOt
limted to any system c treatnents for Ka fever, nasal allergies, insect

bi t es &idted e erpocd, drigdrpndeehilbdd/ fsgshipasiaraad pragy drestant.ebillgdfrozsn endsnack ot
limte O% oJOUth cleaning strips, toothpaste, toothbrushes,

nout hwashes/ dental rinses, 25denture care, nouth fresheners at-hone teeth
whi t ener s, dbaChfimrdd@esservaddfooéndtedory Inobmsles, bat ianot Iheitcdanbadictpndserved e

present conpounds are d to, food or beverage products,or fornulations.

B It SO REGE P AU GH RS BERATS. BRaseabr R TS rhanttie OBt are ot
i m t egadtd pWSRkr E@aEd/P@Sorvdd B8844. Nngs, or gl azes for conestible products or
any entity included in the Soup category, the Dried Processed Food

cat egory, t A8c Beozer Brgscssed Bepsraptegoyanqaeagybutisnot Bovigd &yBesen proressedmited or

Preser : e W

20131 03585 Per OBy e T PR PSS CE Al ARt Srack
Food categesey potatoes, Bakey pfédods, dessteggyaecady mdads, Gard, ecup, onallss, eat @bory, t he
Daiéy ProdUﬁ}dcategory, the Ice Cream category, the Meal Repl acenent
catdgorV*1 §8past a and Noodl e category, and the Sauces, Dressings,

Condi nent s qat bgied Prockdied Badtycdrn@od) @alu@gobit.is astdingitedith EcSRESad migat egory.
5In general, the Soup category refers to canned/ preserved, dehydrated,

i nst antdrie¢ fady Bgals iy dagd Fowz Btaabioyp: drisel resie e peedesornd wptantqwpiss-t | on
SOUP( S)rnIRAIPP RO RIARLET iR RALs noP Akl Vo cifillbroegt-lles. grains,
fruit and other 1 ngredientsS, "cooked in a liquid ich may 1 nclude visible
pi eces pofcessodrbistgseagiod podductseloact ity eihanut Guity, readpynebls, wikaapreparsd selidsot h) or
thbﬁk Q&f %e&99£€ﬁ£hh,&ﬂ89th’ pureed or chunky, ready-to-serve,

sef - condensed’6r* “‘Cofdensed and may 10 be served hot or cold, as a first
course or aght Beudd®iDrcGhigs a8d Obndimbrtakatogorasnciudog tbuee nonixaltedidackatosi pped

| i ke a beverage). Sou e used as an ingredient for preparing her

meal c@ﬁ%w@ﬁtpgreaﬁg%ﬁlqu@éﬁg 8ues Jier Bt ARiCE: BIRRSTUM @u?amf‘e@s(@p é@% or
cheesehagedo P BARS dauces, pasta sHlEesDRBYBLRIgdaiRd d@i@@%@éwﬁ@?ﬁi&@t&%ﬁ%
usual |y means: (i) Cooking aid products such as: powders, granules, pastes,
concentrayperhisc gustardps essingp,rvetaigittieg. dioh oekdadaredictsisiathdreaucepoui | | on
anQSbo%%££8QS£MK%aﬁﬁg lcts in pressed cubes, tablets or powder or

granul a ad orm I'ch are sold separately as a finished product or as an

i ngredi ent Wht Baby Boqar cacigoty, indadiselutagbte Baitpdtonmitlesor (o egaii-hsed Sorafula;
technolo%éé; %igi. a%<%olu i Qns, products such as: dehydrated and freeze
dri ed 2BHipgParcddrisdpenge @HV%V ?% soup mixes, dehydrated instant soups,
dehydr at ed mgadyrebd®-@REKrySAMBS0s, BIR MY HhRd & jaBRDLE PlesRV QD ASRY T Qi3S 18T
ready- made di shes, neals and single 20serve entrees including pasta, potato
and ri cercedss mEdasegmgrepils, aypd Kesst basedbwr¢ads hment  products such as: condi ments,
mar i nades, sal ad dressings, salad toppings, dips, breading, batter m xes,
shel f stabl e spreads, barbecue sauces, liquid recipe mxes, concentrates,
sauces or sauce m xes, including recige m xes for salad, sold as a finished

product or as an ingredient wwthin a foduct, whet her dehydrated, |iquid or
frozen.



25The Beverage category usually neans beverages, beverage m xes and
concentrates, including but not limted to, carbonated and non-carbonat ed
bever ageswoaboahsisnc and non-al cohol i c beverages, readyPCo/useomisdever ages,
| iquid concentrate fornul ations for preparing beverages such as sodas, and
dry powdered beverage precursor m xes. The Beverage category al so incl udes
the al coholic drinks, the soft drinks, sports drinks, isotonic beverages,
and hot 30drinks. The al coholic drinks include, but are not limted to

beer, cider fREDLYy PRABS: ca’t@g@ﬁl geﬁ@tqny R L3R ?&%98%?6&&%8@%8&%%3{ S

splrlts The soft” drinks include, but are not imted to carbonates, such
as col agller’fd(anmbsooﬂaoomp@Matcwe lfut gfetnoft lindted toscttotklrmsm]llopméuctnebmc,s,

j uice dr| nd | 4 flavo rink bottled wat er, whi ch includes
sparkllnélﬁﬁtr%‘som%nﬁkdrl éﬁ&m%‘ ﬁ@ued/table mater functional drinks,

whi ch can bAddmrobﬂreah@pﬂeoforsbmkdtlbw\d)mpmsltlud,q)aﬁpmtatly fe@tEatrgtyoewragd prsduicts

dri ks; gg ntrates %P s. liqg aanF wger concentrate in ready to
dri HoRharcdi P osdp iy fnplﬂfy EYPFUPICFMBEETIOs PCIUIONGEY 1 i t ed
to COf f@Re B8nfbEBn&RET @B colatd €BnR&tidIneRS thble't@@&fh’ﬂ‘ines gg&ps'gﬁhﬁ’c%ﬁioﬁﬁ‘ﬁé(see tea
or ice tea, such as black, green, white, ool on flavored tea; and

ot her @m@dk@sqrmqntﬁdistn@daml bersel assortmients, Byistpyrapr meeﬁlriﬁom@l chocalatst es,

bl ocks 5co1i %vﬁfl% blheMilobolBle ¢ e@tjio eP;h 1§Qas Jﬁdﬁ%%'mfs rn¥1n
y o an %% {% a1 ﬁt ?ornal

general re ers at can |nc Udlng,
but notoll¢davteed, pasnEEwegmmagnjlmaandrche\macﬂ‘ess aaﬂn&tsaemld nbagas,. meEb(@mnll es of
k foqgﬁlnclu but.. ar imted.to fruit snacks, chlgé/crlsps

e no
8P | asaiSsionRy b1 {a4PResy ﬂthstﬁug? CORERGHANTY: S PHIYIRE Sl WeYFd ot her
svveet gﬂﬁt SdPYe SHACKSetioRXIIRN, B8bEIE Eﬁxnauﬁléacb@ﬁ&agéwtnug@matwadar e not

limted to granol a/nuesli bars, breakfast bars, energy bars, fruit bars and

ot her &npackagsdfastisana bread Bareaies Goliess ackpgsg GRusHEh e3kab, |u}apac<15ﬁeqdéartlon@1ny edi bl e
product.,the. f%g%ﬁ&o%{te 961?@;&&?&%‘%’36@@&& mlﬁﬁﬁne%gﬁ&%ﬁ Sadd?y BR&LitsQhd

excessi ve sun goo s 1 hclude it are not limted to
bread,cbmh@$ﬂnodhubﬂmnaubﬁnh&&xmembamecmoﬂsﬁamthSMdh@soﬁﬂaﬁtmresumﬂaffIes

t i1l bi its, pi t h b ked food
andS angTRbAEFAGE POy RRET T R Bt adhir Sl raP B G sbPh FPEBer er s 1o
f r ozen pdepaekiry eRrtd@)snglePoadsi el istigaim andtifdaak aditynige clex@npurspk i ce

creaminclude, but are not limted to: inpulse ice cream take-hgne ice
cream WG FXEFTSRay fakethomtdcas et s dalsi-homedabdanereamyice ggpm dewsrs. balkgee red

bean anth,minge! lﬂ@ﬁ’t@)watéi"l% B fﬁ&%&??og%lﬁﬁ rliSRFice Jr@@mcﬁrtfy%‘r‘éidu‘éﬁ%}tkcat egory

generally refers to edible product”t I's sweet to the'taste. 25Exanples
of co ntf@olt/p@tfalrlyed mk.fdb fatifesh/pastcuniged milki sced sltlomteérf@sb/sast@eﬂzed infk,,

Ch% ol ‘i‘ 1@)&&“%&%&@4 1ong‘t?fauhtc f%%tts@r%%at 'ﬂfeﬂﬂﬁmm?%at' L83, @nd any
odué e ReD

i nat acements cat'é enera?gy refers
t o any hffeziﬁld nlul‘lt, gode@lui, 60ﬂcﬁpdea&eaﬁdﬂﬁecnmﬁtﬁp;blalﬁeahc&nseplaervhp@uﬂealhhtk flavor@kopl e
eplace

but  ar dgpnal AR PO RBUSH A RPN Ly, LRV e SORGT T Gkt .
flavored milk drinks with fruit juice, soy milk, sour milk drinks, fermented dairy drinks, coffee
whiteners, powder milk, flavored powder milk drinks, cream, cheese, processed cheese,

25  spreadable processed cheese, unspreadable processed cheese, unprocessed cheese, spreadable
unprocessed cheese, hard cheese, packaged hard cheese, unpackaged hard cheese, yoghurt,
plain/natural yoghurt, flavored yoghurt, fruited yoghurt, probiotic yoghurt, drinking yoghurt,
regular drinking yoghurt, probiotic drinking yoghurt, chilled and shelf-stable desserts,
dairy-based desserts, soy-based desserts, chilled snacks, fromage frais and quark, plain fromage

30  frais and quark, flavored fromage frais and quark, savory fromage frais and quark, sweet and
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WD 2013/ 025560PCT/ US2012/ 050461 The Ready Meal category generally refers to
any food that can be served as neal w thout extensive preparation or
processi yoO 20tB268ady neal includes products that have rad/useai2pso46skil | s”
added to them by the manufacturer, resulting in a high degree of readiness,
conpl eti on and conveni ence. Exanpl es of ready neal include, but are not
limted to canned/ preserved, 5frozen, dried, chilled ready neals; dinner

m xes; frozen pizza; chilled pizza; and prepared sal ads. The Pasta

and NO@&Uo?y GALRIPUY shkb léﬂ?p’é/cﬁﬂ&é PaRIAS s @Hml!‘é?&%%ﬁlpé Nobttith NFetzQut not
limted to canned, dried and chilled/fresh pasta; and plain, instant,

chi | | equtsf otberemwoairmdsmeek ani@bfd smack bars, granola Bire, WleakfastpiPs.eseizy ddrs oot

cat ego ude d t o,.canned sery. 10nme and neat
pr 0 duct@érs (ﬂlﬁesrh g e oalealsreg n%ﬁnlfng}o PCtS s%lmmm 1160§1r1](:§ anvaﬁj scence alél’lksrreal

soup, paslymecaBnchnathendcabiledtqeesaty edalt abitd ready mealsTlslﬁuchr @z@nmaﬂgc essed
Foo cl udes, I,S. not Iinite to frozen processed red neat,
pr ogesg ‘b’@ﬁﬁeﬁ &?Z%P‘&Eae §E‘i‘8 Pizé‘hlsg‘él%af’%’ﬁ S é%thé dAoyRt B $OUNypat
substi HIRS sou, 9&%@% GroR & @)tug e}%stab@éﬁﬁéd’pzﬁfao du&d ﬁastad&ﬁﬁ&f/ffrésh ph@adioaral s,

pi zza, soup, noodl es,” and ot 15frozen food. Dried Processed

Food ¢ aelgmqyﬂqsnl@ﬁta@re@odll@%ltcup%bqvﬁtmstwm@@ﬂese nomhe@tarmé@@&rsz chiilsderpodlep i ed

r eady t i a odl es,

| et ancrasoap SRl B PiBed IS A BB LB TAS Rt ML ERREP ' P
I|nltedegmdﬂﬂghhmdimmnmgssﬂﬂnmﬁﬁMm%cmm@dﬁﬁﬁﬁﬂmﬁmﬁhﬂ&ﬂﬁ&ﬁgdmpmddm@is | unch
kits, fresh cut fruits neal.s zza, ads, 20soup, fresh
padla S gorauic caried RIS TR B0, Brdd3iBe Sl taRarenbe estigor y
i ncl Ud%@ultrguﬁrozeﬁ pR&esskll Bkit/QA o, FOARPPoRASH €8z A sPHERAMeaPQIbsituRS/ st ock
cubes, herbs and spices, nDnosodlun1qutanate (MG, table sauces, soy

based $R@eEROtatagss prenshaliedRotainshiDs Sdr ﬁgerslaak@éﬁota@rgw@we@@? PEREZeR xes,

ket chu i i i ckl ed

or oduc PR TR TRAR Biker LA St Bt R oleh oy AR, BORh R0, MR ol P00

cat egorfgozemlmdadttesqthdnftozbrs foodt driddifood, ddsstid mdskdrladrreatyyimddasieded oupul a;
Spr ead

Rl I R T G e R
S pr eadsipoditd, chifs® bod pdteidsdispro @B dynRAas! chinsEksheRhad rodud chilled processed
2013/ 0212}?’%(})15%/08562((1) %52}{’ 21?1(1)121((15 g-moked fish, chilled lunch kit, chilled ready meals, chilled pizza,
chilled soup, chilled/fresh pasta, chilled noodles, oils and fats, olive oil, vegetable and seed oil,
cooking fats, butter, margarine, spreadable oils and fats, functional spreadable oils and fats,

20  sauces, dressings and condiments, tomato pastes and purees, bouillon/stock cubes, stock cubes,
gravy granules, liquid stocks and fonds, herbs and spices, fermented sauces, soy based sauces,
pasta sauces, wet sauces, dry sauces/powder mixes, ketchup, mayonnaise, regular mayonnaise,
mustard, salad dressings, regular salad dressings, low fat salad dressings, vinaigrettes, dips,
pickled products, other sauces, dressings and condiments, baby food, milk formula, standard

25  milk formula, follow-on milk formula, toddler milk formula, hypoallergenic milk formula,
prepared baby food, dried baby food, other baby food, spreads, jams and preserves, honey,
chocolate spreads, nut-based spreads, and yeast-based spreads. Exemplary comestible
compositions also include confectioneries, bakery products, ice creams, dairy products, sweet

and savory snacks, snack bars, meal replacement products, ready meals, soups, pastas, noodles,

30  canned foods, frozen foods, dried foods, chilled foods, oils and fats, baby foods, or spreads or a
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The Dairy Product category generally refers to edible product produced from
mammal 's m | k. Exanples of dairy product include, but are not limted to
dri nki ng wDI2kR13pmesboct s, cheese, yoghurt and sour m |k dPCmREs201208046t her
dairy products. Additional exanples for comestible composition,
particularly food and beverage products 5or fornul ations, are provided as
foll ows. Exenplary conestible conpositions include one or nore
confectioneries, chocolate confectionery, tablets, countlines, bagged

sel 11 Res{a0hblbNaSenhR¥eoRSHBI! caﬁlmuo@ta@ga%agdméﬁ&a@éérem GRELS, twi st

w apped m ni atures, seasonal chocol ate, chocolate with toys, ‘alfajores,

ot her bhmr@geapesqbdrﬁrélquud@necre;atratmcnmsosnsqrarf@rmr@pammlfosverwmdeaﬂﬂmo 8 toboi | ed
sweet s, il d c toffe ougat ,
nedi cat e%ﬁ‘% 8 6‘{:’1 cti 1?18g§¥1%/%n?r'r1 (%11 (o] F;o%%vmusr no’wn sacchale ?enswe%{ene orcagtgfdcel gt i onery,
gum ch@%ua@ngunl sugarlzed gum sugar - free gun1 functlonal gum bubbl e

gu br ead /industrial brea unpackaged/ arti sanal. bread,
pastri es, cg§ %%ﬁgﬁﬁ@%ﬁWﬁhHﬁ§¥Wﬂawﬂﬂﬁﬁ@§nmﬁﬂ a&waﬁéﬁﬁHWngﬂﬁ%l cakes,

cooki e%nodﬁf&ﬁﬁ? bﬁb@ntcé)ﬁie%ﬁﬂmo% GddtRitinS AASMt Chsvitics Mot Big abddt h@dultl Sk S,
savory biscuits and crackers, bread sSubstitutes, brea% fast cereals, rte

cer eal dlavgranhanging-aspnh of a therapaptically efResiye amous df ong sompierof dhar rsgdest

chil dr I I cream

ot ngl ¢ COBPRTHeE A B8 RS BeTeciflc EGHERRm, bsnEfiERThe bR EEARRT P20 0k
dairy |sweetme&samg 10l kHait ﬂmawleet\/ﬂhawelrmodnﬁed rrgambld @in@olsnmn ham iacreasyl sWedte honme
daigy ice cream ice creanﬁgesser d, cream -hog&»mater ice

cr &dim BRGEERTPIGH { e mEct %ﬁ%{vp%&@n@r@arﬁ Sgep| BF%IBB% pjpresent

fresh/ pagh@sd, ag Rdgd bykhurhdhl Beidgdlor AXiRaR/iPastc@Hr draf thelbabdof fo@Mlatfak Mred
fresh/pasteurlzed mlk, 20long-life/uht mlk, full fat long life/uht mlk,
sem shkasHrB@s Jusiged by  &riity o # Ranck oftat fqaleeight Humpn faste deerniviadrogRIEes m | k,
condeng pl ai n condensed/ evaporated m |k, flavored,
functlon Kﬁﬁ&bﬁﬁggﬂ%gL ensed mlk, flavored mlk drinks, dairy onIy

fl avored m [Tke dorcaitsatiohlodvweat davaring agentmisdedité mofinlaictor jmpioes thedlaved ¢k, sour
m Lk drinks er nent ed dai drinks of fee whi.teners owder mi.l k

£ &8 or b Rt PR Lok bisd ifvepiiBa 585y SPhalS i REEEeOkg finsadabi o
pr ocessetheGREeesie coripitmdablie vRiAGRNIRe thehrRese cspebpN P aR G CFedRr
spreadabl e unprocessed cheese, hard cheese, packaged hard cheese,

unpack &§eHn pasd fleraagegeyty @%‘ihﬁ cowaﬁrw%fhﬁre&f %@W@k genpliqyasibdity shur t |
fruite ng
yoghur 1 O aPIrRhRu b SO o N R Sy, Pm BRLEAL TS,
dau r y lbad thy sdbiseeretesfectad yhdrastenlad egmpound, onctm fabtedf suvhekemodgensmage frais and
glaln fronage 30frais and quark, flavored fromage frais and quark
savory nage frais and quark, sweet and WD 2013/ 025560PCT/ US2012/ 050461
savory snackeg af)llslwatlorSdStaBé(ﬁres@h E@Bpamhds psfor axdulatthedingloaak senhimidg drl a/ corn
chi ps, .popcorn, pretzels, nut ot her . s and savory spacks, snack bars,

gr anol AMBHEL) the wxgef st ovg rta@ﬁ@rwrtﬁa Frrwttraltpé@gnthﬁtcwgvﬁe@ﬁ%{ws bar s,

meal r%H&ﬁ%@ﬂﬁﬁéc@ﬁ&ﬂﬁﬁ%§nmﬁéﬂﬁﬁ%%ﬁlHﬁ%ﬁyeﬁﬁ@mﬁ@ﬂyﬁk%ﬁﬁﬁ&ﬁﬁs@fﬂﬁ%@mm&eady
meal s, canned ready nmeal s, frozen ready neals, dried ready neals, chilled

ready meghigon BT mroNisessin it Heenskenancrzg cqamntnaéeln(p)i Apa cxanmnlp a breadrad soup,
deBydr g 58 ”2 ?a%ge of Q)%%giﬂ{atl,gg%(ﬁfi tﬁl?cée‘ddﬂo%ﬁdi&%%w&ootf {5 O%PSenI {n%n%n%%ﬁ?d pasta,

canned rre res noodl| es,
|nstantmﬂ@mgme&ummamskbdMM1MﬂmtaoolmmmdiHﬁhxmmumhmmm&ﬂanmnmmadha§$ﬁmh1IIed
noodl es

about 0.1 ppm to about 10 ppm, from about 0.01 ppm to about 30 ppm, from about 0.05 ppm to
about 10 ppm, from about 0.01 ppm to about 5 ppm, or from about 0.02 ppm to about 2 ppm, or
from about 0.01 ppm to about 1 ppm.
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snack noodl es, canned food, canned neat and neat products, canned

fi sh/ seaf ood, canned vegetabl es, canned tomatoes, canned beans, canned
fruit, cawmpediyessy neal s, canned soup, 10canned pasta, PoThuseolcasied f oods,
frozen food, frozen processed red neat, frozen processed poultry, frozen
processed fish/seafood, frozen processed vegetabl es, frozen neat
substitutes, frozen potatoes, oven baked potato chips, other oven baked

pot at o products, non-oven frozen potatoes, frozen bakery products, frozen
desserts, fOZenHRAMNATRAL Sresdik RRERI I FEAdes’d QABe RN édn%@ﬁ‘loﬂo?ﬁé es,

ot her frozen food, dried food, dessert m xes, dried read§ neal s, dehydrated
soup, wm@nmwng@umposjmre@bnmetsaa cquhpdund bt Ipessentiimention inrocaicast

cups/b a (o]0) S0 Rouch in noodle h|| d _food ed

o ocescbtic haL0 BVIRRRRuETpe B Sher TP EuRRErE Thonfiih cpbSugt i

chill ednmaﬁtcedwéetsﬂe;r velidrdih eet ssweolcpiag fid mh;;e thdn thé ededtmﬂ@gwprbmﬂed b&lthlelfed r eady
nmeal.s, chill pizza, 4&h|| ed soup, chilled/fresh pasta, chilled noodles,

oi | & afthopsy SWB?PV%“6 putt %@EW%EPQ and seed oil, cooking fats, butter,
nargarine, $p5RAGHIdAnQIt! the ARGkt AlventidnUREHIANA!in&RIIBBdARP &I @hl@l’ﬂd fat S,
20sauces, dressings and condi ments, tomato pastes and pur ees,
boui | | 6AMBtitss khecusesenhgncirskeasutssision gf tgypresertrinieaton. | Inggrtainsmbeftincasd f onds,
her bs I t
sauces roRnt R b RRRL Hof RAF AR AU PRAFE: RANCES pra2BE) R ORAHEE IS,
rrust ar dompedlm dhessiong $rodueq ald@targ ahmpientkine S erds; cohmw medlcasmh;xd otglessi ngs,
glgrette di ps, pickled products, other sauces, dressings and
mSAEPTOWEby food, milk formula, standard 25nilk formula, follow on
m I k formul @aoﬁe%ﬁ@uoerméﬂtltke Pietdik InRrentiARRS  HE&T D8R en i bl ad Bt AnpRitRRar ed
baby food, dried baby food, other baby food, spreads, jams and preserves,
honey, “HOCOMBIIESSIEOATOTC sAMnOyAderf thqopréeﬁaémvemwnyeae pmpay sffeepicdads.
Exenpl ?f%i&%%%fehﬁ%t e. £ OMRARhidn éox?ﬂluﬁﬁer'tﬁkﬁl' HAP1 ga% cfifidrc E t&itra@&‘ﬂ ry
products, 1ce crea dairy pro ucts, sweet and savory s s, snack bars,
rreal r ¢pd @senenfa pwcnﬂmmt $,8. rseamye (ntberlthan thoppsent pawpasd(shoodl| es, 30canned
froz od ed foo chill ed, foods ils,and f oods,
(oGS, o107 e 9993 sh OB S FU S b SRrh R F iseORel 000,
correst lpttlvedeeqmdawrmg%nadneetelmﬁxhludembé gakiiasle foLBM@entPr@REsikeser ages or

solid or liquid concentrate conpositions for preparing beverages, ideally
SO as Pﬁ)d@ﬁeaﬂ)reédff FReUSCA e TR GO TF YO REQSHEt 43 “grilaypring eaprenigfa forAwaon”

sacchaii ideeaiadbRfihton GhicRlilduld 6 BLorSUBRNENR She o? iRl Glilnk iyl RSt 2

sweet receptor nodul ati ng anount, a sweet receptor |gand dul ati ng

anount beepnznerstdy- toaus@rcompehmm |Thg: tempiredy-ta-usoeenpdsitind i wrgd hegemt  anount, a
SR Rl RGO QTR o 8K Bt NEAPEHRE B YL G TR SRR o0 one
conpositddedizr withtah@had slubstdlﬂtetd"zlﬁ bpt&se bg enodth khoket isemkddnesodsungptPn,orso t hat

t he smeet flavor dfdlflgl i ngesti bl e conposltlon has an uwﬁreas d sweet 10

taste &8t dBRPAFBROLBCHhCITeRYELPUAT eOTRRINSIGR IRGIHISS A CBRPEEP VPRI t he
CO”DOU'&?féctgffcoﬁﬂﬁnéﬁrt%ﬁﬁlﬂfmdnrdf%ﬁﬁﬁﬂnTh@ﬁado'f'ﬂg%Qn&Mtrﬁb' mupﬁbﬂestyﬁeawﬂ mals in
general, or in the case of fornulations testing, as judged a majority of

a paneIUSQﬂbealeIHEa\ﬁtth el djheedHymas or awrediuing eresliungjcag. m@gm legwrmonl y
Kk
g @e&ﬂﬁe Flafhnt éﬂﬂgr of L8 ﬂh%a?f S5%hodly WGFInokd AXAK! BInBafiIhe MRGHSE O

r ove
Such a use process is often referred to as reconstitution. The reconstitution can be conducted in a

household setting or an industrial setting. For example, a frozen fruit juice concentrate can be
reconstituted with water or other aqueous medium by a consumer in a kitchen to obtain the
ready-to-use fruit juice beverage. In another example, a soft drink syrup concentrate can be

30  reconstituted with water or other aqueous medium by a manufacture in large industrial scales to
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15 the ingestible conposition will of course depend on many vari abl es,

i ncluding the specific type of the ingestible conposition and its various
ot her i ngwednsnnsjcoespeci ally the presence of ot her knowraTAseeR/ofd4avori ng
agents and the concentrations thereof, the natural genetic variability and
i ndi vidual preferences and health conditions of various human bei ngs
tasting the conpositions, and the subjective effect of the particular
conmpound on the taste of such chenpbsensory 20 conpounds. - One _
appl i Catidape BF réddg-tRUESEM drERIPGMBI S ithiv iy dBREHatel B (lhGUR; B enhanci ng
or inhibiting) the sweet taste or other taste properties of other natural
or syntilawering ageetatr flangtmedi§ingawdnt ingesnediratiandnplss ithandsreadide-asher ef rom I n
one embodi nment , .t c ound feth resent. i.nvent i ies..used. ar provi ded
i ts Cr b e P REP e el PGP R S TR &0 KRBl REEL <o

| ow r argecthf witlue exbifisdititions Taére tahememgnipacfid 1 osingaid gro@rigfa flheripg esent

i nvention woul d typical be required, .i.e., framabout 0.Q01 p to 100
ppmy o CHERY Qr"’)zglfat“@}lnh%/li %mpgeng%esbepﬁ%w ﬁﬁ&ﬁfﬁu%?amp\ﬁw@et&n setieter ppm
from ab@idpotatich KRR H1803REYSnc3RrAR Brmb[208h BROBH reforRRtuRRIN R RROMysdR PPM
from about 0.01 ppmto about 5 epnl,or from about 0.02 ppmto about 2 ppm
or fr oy dirondditonef syiplictsehvabeselidiordigmd. WO 2013/ 025560PCT/ US2012/ 050461 1 n
one embodi ”%{‘E%e &Kb%dﬂf&%ﬁﬁé ﬂh%‘fﬁ@tcblﬁ)ééni?&t?}fdrﬂl%fatf%n %X‘ﬁgﬁse‘i DRMGL00

conposi tion. e sweet enhancing-conposition conprises a conpound of the

pr esentmddify mgtingradiemt, @acomproud bf ek festitvevehtoprigvicdeicswaeii@niprgnally.ay. , sweet

fl ayor enhancing a nt in cqnmbination with .a first nt of sweetener,
whaPel A HE QU RN TG e o PEvE R S RO U A S5 B0 e By SER PF r 5t 5
anount pefseiftwRh8OictY st HPHbrihd 8 GOFPLARGr modifying hBe®icEBPOHhvERNt , t he
present invention provides an ingestible conposition which conprises the
sweet EnkRAen Hothe Sripwiition oRhefermhearpipie seprtcs hyseallY Bactivericesssary pypstance,

embodi TEGH & sofy s RHRRANLr bAGSALE RGiufOURRRIL LOA if SorhBndii B M Blesdl 00d or
beverage product,” a pharmaceutical conrposition, a nutritional p o&uct, a

di et ar yompppldewrd ohs olomere-dphiena edjuy@rts weding gteiformulgronofal eXadgde, evaproduct . |1 n

one_enbodi nen t he. present invention ovi.des sweet ener. repl acenent
conBos FETGTAAE BRSSP 4B S gk o RS de SRS bR imEEe R il i on
in an anbeedmeis Be tilve gtieddid Yérdec oV ati &Nhd flav&@irg. con@intrate FOMagatohakidon

hi gher than their |igand enhancing concentration in the absence of a

sweet efepihereengodineniy. diecapianay diffant irere ther diding megivgb uHt(tenm “came At or di ng
to ano%&ﬁﬁkﬁéﬁﬁﬁhﬁ?%bhh@anM£ﬁ&lﬁpm,&ﬁ%bﬁﬁ Ads, @y, t he present invention
are provided in a flavoring concenp%ate formulation, e.g., suitable for
subsequent photessadgvand” gpmottsee addifieaelyich sunpdandnis, stabilizesanhgintamass er ve)
praduct., By "a flavorikng.concentrate for,mul ation” .1t | nt a

Podfhur seidien iy by RS SRR Rh s U 46 Reienl b BB eufhomnd A um
t 0 becaiprascheiadyntion- Usenccmitpdindnit,alc at Tt drerdijuvasadyhpiidestse o€ ayposi ti on”
IS use&»herein 20inéeﬁchangeably wi,.th _"ingestible conposition", which

denot ed!2¥MNEAIERL ahBRITYANE 285 Ry PAIobAY b#vor SRt heronfiskiHcaobhat or

subst aRERuNEANSIRA ab AeaThvBYo MR Nat¥N@HRE Ned, BioBRH 85 nkbR K a G AN AL bR,rOr not .

I n one enbodi nent, the ready-to-use conposition includes a conposition that
can be chiir @compinagasiheidothin andtheresmbor inganit.ribd at lopeorfe| aditypitrigmpoinesemer at e

f OPgml %% bl d§v§ee¥e¥91’sp %h!: $nd rengorg ¥wh txﬂe?sgcant Qngrof Iels#%&gne&)y d80%Q"in Y €
di Iuti ng neaium e.g., any consunma ?e or gl ngesti1 bl e I ngredl ent or

pr oductapplicationrplarahother emiehidirgeronte arlecawpoe ddj@aor @nipoistdencdir nolré imgreaiaisum
Such a use ocess is often referred. to as reconstitution. The .

- econstHIFTEd BRTEEREBEP ERisttIRs 8%3 FRUIS TG dSERU" §’é?‘?tffﬂ‘§r°8’ial BIESTHRSL 1 al

set t i NGnti&QanCXRABIR,; mcfNQZRE sfabdhcl, prdtbiaRofRAGABS 460161 sHB, and
combinations thereof. Examples of emulsifiers, stabilizers, antimicrobial preservatives,

30 antioxidants, vitamins, minerals, fats, starches, protein concentrates and isolates, and salts are
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reconstituted with water or other aqueous nedium by a consuner in a kitchen
to obtain the ready-to-use fruit juice beverage. In another exanple, a soft
drink syrwp0omesisbr at e can be 30 reconstituted with waPer/useolab@sl aqueous
medi um by a manufacture in large industrial scales to WO
2013/ 025560PCT/ US2012/ 050461 produce the ready-to-use soft drinks. Since
the flavoring concentrate fornulation has the flavoring agent or flavor
nodi fyi ng agent in a concentration higher than the ready-to-use
CONPOSighiciBed & sf 6 AH0510) eheCRRRERE Mnfehfapd HELh @R pbisitell ¥R r&Blchde NG
suitabl e for being consuned directly wthout reconstitution. There are nmany
beneflﬁBU®BF®Sﬁmgwam@SprodUC|ng a flavoring 5concentrate formul ati on. For
exanpl e, one_ benefiit nin h
transportat?oﬁlﬁ%{zs]%cﬁ1 ?tég% |ng c%ﬁbg’an%ﬁh%:%br Lmlaﬁn%lﬁ?ﬁ”nl
recons&ekmﬁ&ﬂomﬁhé@ﬁupb@BwﬁﬁgUﬁﬁgﬁdbmhﬁh@sﬁﬁﬁbhBﬂﬂmﬁﬁmﬁ%hlﬁhﬂﬁ%@@bvent,
soli.d or i qui %g e enbodi ?vorlng concentrate
f or fhul &ﬁtea @aﬁfyraeéége% 2 PRI f?cgfr ﬁ’@ 1aw SAFTA NS SSHPBERYUBE t he
presenbfkﬂMﬁ%hkﬁ@zIﬁbﬁe@h&ﬁ%ﬁ&ﬁﬁheﬁ@ﬂmh@b%m%ﬁﬁ&@@%hﬁ&ﬂ@hl Rleasbt pne
adjuvant. The term"as flavor nodi f ylng i ngredi ent"” denotes that the
c onpou higuigfingl pding pausev-based et nopaqugersbassd.aTh prossnt Agyozigesencsntraie f | avor
nDdlfymggnl %ﬂ aﬂ§y&gb§§f%(ﬁ5@X9%bg&9§pcer) in the forrmulation. The term
“carrier ot s a usua I've accessory substance, such as sol vents,
b| nders, or The ﬁevOrmlgebhcen‘&ahe disnmuihtion maysfuttise domprigoarveazatei pz»mt\deprhsshﬁte
ent ound an re optional adjuvants to.form

b g Rgrt ol & CuaTBi i SaShar dRCLE e Pu ARG ok
fl avor '1@5&9?@@@})&1@1%%01&1961[&1' Alab & whiidh 20 ABpredRREfrB®RMeSpoirkt e a Gighidiogr 1s the
sanme as the diluting nediumfor reconstituting the flavoring concentrate
f or mul a@hvem o @hirhithe epnmenné abregnhie added. (That sy liquég ot selugion Certainingfthom t he
diluti i s not
limte ﬁgg¥¥nﬁF%@g%%g%?£%$§&g§3%yg?$g$ﬁ§1f%@%#ﬁgﬁ%ﬁggﬁ?gﬂgénotes an
additi&eemngp@n&@ppkemenm&wdsmabpdqz@sﬂmnuﬁﬂﬁﬁmnagpmmtﬂﬁﬂhham@ewnmhe

d function.or, effecti veness, of active i redient,. such as the
oS ouEr R eeRe! R Vel ReR TR B B S BB tatiof o Bl %5
adj UV aRrkarl6Pé fi (B e @ity intRpRsshh@Meltdd) Butge AbSimitdiao f dasbody da@s agient nay be
of any flavor known to one skilled in the art or consunmers, such as the

f1avor e&bﬁ/ @ﬁ@@ém&b@l cesofglyssTols angd copbintionstherfety ThemprleangR@aMueneien 1 er |
chai, QptaOR %oﬁlg%faq;‘r agérﬁ' vARALDEbLe %Tﬁefﬂl&ﬂ@ﬂﬁoleahbﬁ #he hi2@Ske ON€

adj uvant I‘I ses one e sweeteners. The one or nore sweeteners can
be any naﬂeathng agug et éﬁéhSOM@mnp@@@tq farrwgoreqapliinpeae dre. méuthfaelox ey

"}280“ q{%n?ﬂ slushfe?_lgft a SRR slu cfittolhléyarplém%m% P%s}gca?ﬂr%pgrlil $ 4 DG Herf%gnaen%l &F ts

ecte rom group condls Izer
anti m eieaddishlat fre@sey tempérdRiresdy 1ﬁ<rﬂ:asmg| thandimberiof aesinable idd digstaligatiohat s,
st ar ches, Egroteln concentrates and i at es, ?alts and. conpi nat i ons
t her eofcent fraRleye pURg 3espts incdy b ytiageias imited itericalcipmy sificas selepnt i ves,

30ant i Q%&'bgﬁd%é sl,tan\mlﬁamxm arlll Qdg1bMasiond @bi3ef, St ar ches, protein concentrates
and isolates, and salts are WO 2013/ 025560PCT/ US2012/ 050461
In one embodiment, the flavoring concentrate formulation is formulated to have a low

25  water activity for extended shelf life. Water activity is the ratio of the vapor pressure of water in
a formulation to the vapor pressure of pure water at the same temperature. In one embodiment,
the flavoring concentrate formulation has a water activity of less than about 0.85. In another
embodiment, the flavoring concentrate formulation has a water activity of less than about 0.80.
In another embodiment, the flavoring concentrate formulation has a water activity of less than

30 about 0.75.
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described in U S. 6,468,576, the contents of which are hereby incorporated
by reference in its entirety for all purposes. In one enbodi nent, the
present fweawvorymgeooncentrate formnul ati on can be in a fecwtsediens@dl from
the group consisting of liquid including solution and suspension, solid,
foamy Smaterial, paste, gel, cream and a conbination thereof, such as a

| iquid containing certain anount of solid contents. In one enbodinent, the
flavoring concentrate formulation is in formof a liquid including
aqUGOUS'bas%@mﬁﬂﬂmﬂﬁﬁﬁﬁ&qayﬁmR@QEQom%ﬂﬁﬁ@@ﬁﬁﬁﬂﬁmﬁh%MﬁEPRQmRQGQﬁ&hMQEQ
formul ati on can be carbonated or non-carbonated. The flavoring concentrate
f or nul aphasntratiop thains ddeascdimes elethe cdncertrdtiog op icspmgewrdois saerdy-t10Oneicl eat i ng
agent, ot st . S e adj uva The fr.eezing pojnt, depressant
190 efloRMich, 15 obL SRl SRS b 3SR B e Il IR [ePt Faea g
poi nt  @bmpounddhiadomyensaionahit i§ & 19t £Himthef o opeumehtion odderbmpsuabided. That
is,_a liquid or solution containing the freezing point _depressant_ has a

| owndr FYaC¥ZPHEE PoRRopiieRatn ?%émhoe}w?e@ta&le é%wovaafg%e{l%ﬁfm%ﬂf)? B%Sztbﬁg poi nt
depr es%@e@&m cbip@etd ih iaQ@BndcRtrHERY BSSs hthBasP G Bined 0R8E bdteRRItBh of fRe freezing
poi nt 15depressant may also | ower the water activity of the flavoring
concentp@peundgp pii¢agly itemise qmepositianp Ireenesmbodandnt.dec flavgrips concedisse essant

| ncl udgynithicR i, A8 brdb bRkt in GALROMIEEA fivis HikRe 1 SHAX otheonO!

pol yol , e.g., glycerol, and conmbi nations er eof . e nucleati ng agent
denot esomchtngestdftheycoagpoent mbl readystopsua ndmpesitioge rih onderabodime@bihe fliooring
faﬁhlitate nucleatkgn. Thg gresence of nucleating.aqﬁnt ig thg tlav%ring
conlent P HEBTHE fHIUEB R LRA PIvIY S0BPYE TGP BB B A JeT TLERsushes
of a fHEZRRc&IMEth éNHe EEMPRND IMREAHRE N udch@npoYiibe aln dk RRBbIInREt, aRd
performance of the slush at freezing tenperatures by increasing the nunber
of desiflexging qopecntiatedprapylationthiap theguesertcompeitadis| aenegntigtien Bat i ablcasyéft s

Nl UGy OE 41 Bn it Rekchhoui el 1oL 2bEpo AL HILE BRDANALR:

titani um di oxi conbi nations thereof. |In on I ment,
f | avor itegflayonog pdncanteatd rmulation bay thepresmptdapedd tina bencentaation wha vl aast

actiLvity for tended shelf. life. WAter activity is the ratio of the vapor
pr d2suit BB RO Gy TR DO W DA 5P RBLUI% Of OB e vater - at
t he sagmbbeinRat, MclE orihdcaRentRdREhiIRAN hdshke freaviosdnmguad® icesdncaitition
formul ati on has a water._ activity of |ess than about 0.85. In anather
enmbodi MRS, 21938 0 ERRsal iy COBFEEAE e e ERTRAAL bR RHAY [UUNRCBIPOHERR- Vit y of
| ess tRhan.ab ﬁmﬂ;§Qfhb&h&?ﬂ%Bﬁ%n%@@ﬁﬂhﬁﬁﬂhmsHﬂgn%e%%%thGn&Hﬂﬁe“trate

cti I n 30about 0.75. WO

fornmul ation has a water activity of less tha '
2013/ 026560PCHN ISR 051 ¢/1e60ABtimesvidhecmrtdwiioe af the chmpdunduopirgagydonsent r at e

f obgu | %gfnggsit?oafls IB r6(?1@ BLES 11?1%nt?81'e' I%Fa%@r?ng' n&entrate formulation has the present
compound in a concentration that is up to 100 times of the concentration of the compound in a

ready-to-use composition.

Therapeutic Ulilities

25 In one aspect of the present invention, the present compounds can be used for therapeutic
purpose. That is, the present compounds can be used in methods for modulating a chemosensory
receptor and/or its ligand to achieve therapeutic effect. For example, the present method
includes modulating a chemosensory receptor and/or its ligand expressed in the body other than

in the taste buds.
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concentration that is at least 2 tinmes of the concentration of the conpound
in a ready-to-use conposition. In one enbodi nent, the flavoring concentrate
for nul at iweo 2nesg2538@ present compound in a concentrati onPCmAlS2012/08&i461 east 5
times of the concentration of the compound in a 5ready-to-use conposition.
In one enbodi nent, the flavoring concentrate fornul ation has the present
conpound in a concentration that is at least 10 tines of the concentration
of the compound in a ready-to-use conposition. In one enbodi nent, the
flavoring conGRNNRndR UERHLARf RDrdB i RaENT. L£ANNAMAG N 2
concentration that is at |east 15 times of the concentrati on of the
conpoushcmescasoremdyptooandoas its djgmlgncludm madylating therdsotissiemseeretinn, fnddetor i ng
10concent r.at on. has ent..c und |n a_conce on t hat
e St e G L RN AR i S S S A A
conposilii baexahipleyte Iﬁmtmmmbmpmsdnhmvérhta)\ndmlﬁug:s cnwal@anhg gicdefebbfglladse.on has

t he_present, .conmpoun concentration t i | egst 30 t he
condentréat THGH of %gﬂeewmame?%mé SP@a?&QI ?@cagge BP0 SFHFaSh 8 usﬂseﬁ%fﬁ

enbodi pERL glubhe abd ? i GONCE Ninlaab@Bel KafplcaticMtRABofithep i@t BREntAMPound
in a concentration that is at |east 1540 tinmes of the concentration of the
conpourittlides godelative the layskofdaerpdsi €8 oagonish obmehamseriomeivecptarkyact #salid2 ng
concent (o) . that is
oo T each bR TR S HREL 1 85 T PATRAY AR, M B FARBRRLERIAY | 12
conposiidsubm. Inl yet amtehcmafbmdpla;aht methiod of t}m\pmersemgnmnmemchmltﬂnbdulmuﬂgarhe on has

t he present .conpound in,a conc ation that is 6 nmes of the

ConRonER BT PG AgipatRas T o waty b nsdi Boenrie B bk Sirehe
errbodl BN or ghitlyihtbaMar hod@orOMGEINIRRESls] OF Nidatld R ShASctPrPfasent conmpound
in a concentration that is up to 100 tinmes of the concentration of the

CONpouREOIoRing, Iperadss (e - (8- l:am%@lgcqs¢@ﬁpenﬁﬁ@rlwéa@trqplwqlmefprlé%(Glfﬂsn n one
aspect ,0fif Q@cr@ﬁ@?@&n cﬂéﬁ%wsto%?h 'ﬂﬁ/la%l% %%‘?élfn fég{ﬁﬁ)%HBQt%sﬁ ' he sed for

therapgutl C purpdse. That | esent conpounds can used 1 n net hods
f or nododthtr erxgmalecilhe mestedd rtlye p‘relceipnmntlan adobrdes e dbliagamidhe tp@thwajfﬂ eve

th peut i C For ex t he present i ncl udes dul ating a
chanoednss iy dulirapt ErRRs: Fi S erEr s bk TR AR BE R ot her than i n
the taste bW&otﬁé@eﬂl@&cﬁﬁﬁﬁﬁ%QMddlﬁR@éﬁﬂe%@ﬂa@énnon e.g., hidd@lagngeabodi nent ,

the nethod of the present inventjon, ul ati n%ba chenosensory

r ecept GRCTBYRGNGFY Teceptpy dipd ity Hé?‘flﬂdé%lu%d%ﬂ@ﬁﬂﬁg therpstigildpplesldt @8- Kl&dr et i on,
and/ or f gACLi PR em&%ing%u Jeg G%er 838109 H&Ja!o%y@é%ﬁ&dtﬁélﬁflcéﬂstﬁuﬁ}% mone,

peptide, enzynme production. one exanpl e, met hod of the” present
i nvent icolfs, Stethtadelss, apithelialtdcHgot s duet eic. )dieaglcaléa)@e,f,, eﬁéotgehal,lcmdlm ot s of a

¢ h%BD Sem‘o(ojtliMmll’s%fé c@fl X {C%O%a)nc%atu_:r éﬁz tSe & Cfllpﬁa[ ce%leget elij edcf:[a ce llentglr?sﬁegrse r}lf ﬁ\égl of

bCose “ausor anot

the pr @pesll, D hv@nticoncdlln ¢l nhdaEpptm(dlgl aiwﬁgemﬂhehdleme; ezof) stdtﬁa’oﬂitcbIK(ege g.,
agoni st o henpsensory « R2 can be used to increase
gl ucagé‘HICPFW? éBletaE Is(&j9pe 15) Crsd T ZQ?F‘HLS é%rgﬁmeﬂ@%aﬁ%umt?rawds?ﬂne

i nsul i Rernd BruXEEeII%thE %ﬁllﬁ%ﬁgﬁh@celfs@gﬁéﬁaﬁﬂc&k dhe nﬁfc@Mls'rﬂyc%Bithéml

i ncl udes nodul atin e 10expression, secretion, and/or activity level of

hor rroné@llsornt?jeé}imﬁ@g@ctpﬂbdtmwl dygt CﬁilRetekplF eﬂibl(ﬂg exir¢ssingGlghastaiol. nt est i nal
hongo n%nt@fo?ﬂ%?ﬂa egll \s % thIg?SSml Is%ﬁ)%%ngh ter 15%?1?13} Sud & c%ﬂ %g{)?t 32' n),

i nCretins I nsu |no roprc
(A P)) expasing gastriagdy edlis mdelqaepﬂs B.g. (Ehpliemggsdoﬁiatd’stann) ang/llse(s e,, eglbresingn,

| eptin, omatotat e still another .ex t he
pr BsencheIRFEHENBH Cﬁ@u%ésﬂ%@e@fmeémeﬁﬁgn% %trﬁdflmﬁﬁ% pf%@%@@e"fyﬁﬂ %ﬂst h
hor nongse. | BEREkHAE ShreBALRET &I YRS :5R&ERE §EpdtY), bR AR LS SkBesRb! S-

secretin). In one example, the method of the present invention includes increasing the expression
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I n anot her enbodi nent, the nmethod of the present invention, e.g.,

nodul ating a chenbsensory receptor and/or its ligand includes nodul ati ng

t he acti woOyossio235bR (e.g., T1Rl, T1R2, or T1R3) expressiPag/usedizoso4el g. ,
liver cells (e.g., hepatocytes, endothelial cells, Kupffer cells, Stellate
cells, epithelial cells of bile duct, etc.), heart cells (e.qg.,

endot helial, cardiac, and 20snooth nuscle cells, etc.), pancreatic cells

(e.g., alpha cell, beta cell, delta cell, neurosecretory PP cell, D1 cell,
etc.), 1&8] bST I'H"lntﬂ@{ &'de%lsﬁg (:&159 1In agdiﬁér%karﬁﬂ%ttH@lﬂeﬁJod%ﬂﬂe es@htGnventigh OMaCh
cells (e.g., nucous cells, "parietal cells, chi ef cells, P/ID1

cells) lnqluﬁeestcrqaahgd@ISBQre‘(l@ lgVGIOéFFﬂBrebelﬁmcleﬂe ceI I s br ush cells, etc.),
salivary gl and Ge || s, .muca oepl t hel i al
cells, int e?c%‘?t h Oglmqn?% n?t?lgif J[Cflgt‘#etsem llilvenygl% g) mq_d me(lln P (e.qg.,
expr es shengos&darﬁrecqitcr a)nd/ozae mgﬁrdoﬁdslnm:iﬁddutanoﬁ,l tk@trﬁ@t,gmd/oepmpﬁglatm:g

ser ot oni ng terochromaffl %1 hké cells, Gcells (e. ressi ng

gastri ﬁ}ea%ee 3 pnditipn)apsociaty éaStrOé‘Qf)SP@%P’ﬁﬁmé’&‘i]ﬂg‘%lB%W ?‘H)anyl cells

(e.g., h%iifaﬁ%édﬂaﬁl&lbﬁisﬁéﬁﬁéék@ﬂﬁ'e@bﬁha&é&%onh% €8 lchicdhalmee A X LR PYbGASTTiC
i nhi bltory pol ygeptld P/D1 cells (e. expressing gﬁre lin), chief cells

(e.g., haspiessichelapiessifisy csephagesl ﬁ@ﬁmﬁng@l@ted n@t@pd@@@ierﬁgs@@@qkémﬂn) In one

o Sk D08 08 A FTABh TR LS RRERBELhe

cel | s. etaphagio,hieficcterarplphagitih ercjepdpoid ubder tdluedqnalaﬂean gasmmem@lr,cgasmno:mm,des
i n¢reasin he secretion, | evel .of T1R ex r essi n t anot her
eniBa S SRS GV RO R LU sHD B REn Lty SopRAeLiTY: a
chenosens®s ¥ R GRAah, BRHURS of ztb‘éorbhélﬁ@% ldb@érﬁd&ﬁoﬂ?@@'&h@hﬁtﬁ@nts tucgaknment,
and/ or pr og‘tqyl actic 5rreasure of a condition associated with the
e

gast r oicabeRydr#g praigin: arinpeldubit.egolgrterebind fahyolubledtaming v atdrmad sobwg,
associ Y si a,

a1 obus s apb il ERORNARRCY R el i s of R LERRARTY MO8 iPERTRES Mot or
di sor déwrsfios (. er indemmatornvoinfiltragve Hisosis phagesiicabdrgdnetic atfnoamateicsr y

esdpnaghiaetie i nps iR ey 2Efind Gttty BEPR Gt TisEr ek 8

gast ri aoeeivelst (gs, Scelizltcﬁ(ﬁﬁdis@mﬂo}ﬁlf’@&ls&@@ ulddfatige asiaRctal aeitule Bsweland
erosions, gastritis, esopha eal cancer, . tunprs of the stomach, disorders of

absor ptSYlﬁir‘imP‘é v@ﬂamlaﬁgarlm% isgFse.<q9BWIIFdtiony of 1nflammetasy, beweldliscaichohy dr at e,
prot ei @xtrﬁﬂ?e&ﬁla%hﬁfes{aﬁBms mﬁl}lﬁﬁﬂﬁ%ﬂ) bcﬁa@ dfcs@ztse s(ﬁéolr' r@ofllh{eétmamﬁl’otl

yl\?t er and
sodium calcium iron, water-soluble vitamns, etc di sorders o

mal abs (yafmllao disordefsef the lnmstmcmmctlﬁMSﬁtrd@ﬂ(q& lgzmoruhnfdsaam’amﬁmylrr@tlon

aﬂéb lﬁé[ g t}OfO or%I 3 gaglcc(:aferrs m%lrsoogjt?lgei s folélf)estn%en%:lrzr% oaﬁ{%%'fl{lga ltdiertalslgees g goffnm?“a(r:]: ne
di seas@spdic rﬁdﬂa&)odsrg,el@tpmbehrhblaemla( Bep@titis, akRbhél& ldleﬁela%e akd ¢ifthosss, Bilzease,

ulcerative colitjs, etc.), irritable yndr ome, i nfl tory howel
di seasélrr@éﬁmepefaf%ﬁétﬁawqrnmf IHFAYNE BR mstaﬁ%l jedess e ectgsgttﬁ%f ré%gr%étv
nmani f esiat ké?f@% s?ﬁdrbﬁfa'cﬁ%& gfy%é%‘%ﬁk g‘ﬂyo%gélﬁﬁ@ragé &%a@@r\ﬁﬂ&fn d ditast i nal
nmotility, vascu disorders of the intestine, anorectial disorders (e.g

henor r heindehromptasis), dispaspnefithogallbigdercany bile dhiefs. slitordercefitbepancreantss, of t he
! f t t ahal
S”%B ‘b Ppﬁc?éabﬂn an%ﬁﬁeéx%grﬁ’r[e &&?ﬁ@@:@bﬁ%{eﬁ&g&rﬁ% Sic. enB&Hga 'r&m{ﬁ L2hal i sm

I ru Iver i sease and cir 0OSI1 S,
b| I | ar gamoﬁrrtmlaalstracﬂﬁmmaam ok. the liver, infiltrative and netabolic
di seases af En st an%thtep eem ocﬁr%rent( t":f‘le%lethod of tl¥e present invention, e.g., modulating a

chemosensory receptor and/or its ligand includes modulation, treatment, and/or prophylactic
measure of a condition associated with metabolic disorders, e.g., appetite, body weight, food or

30  liquid intake or a subject’s reaction to food or liquid intake, or state of satiety or a subject’s
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liver, reye's syndrone, diabetic glycogenosis, glycogen storage disease,
Wl son's di sease, henochronatosis), diseases of the gall bladder and bile
ducts, diwordsreswsh the pancreas (e.g., 25pancreatitis, PpIUSR@ANS@6EXOCT i e
i nsufficiency, pancreatic cancer, etc.), endocrine tunors of the
gastrointestinal tract and pancreas, etc. In still another enbodinent, the
nmet hod of the present invention, e.g., nodulating a chenbsensory receptor
and/or its ligand includes nodul ation, treatnment, and/or prophylactic
measur %el‘etaptﬁ)nco(?@@{atté &ﬂaﬁét? Q@i Rcniaid Ehcﬂ%gﬁ%d b 4 ﬁ@fegﬁér&rgﬁngnum@igﬁet Ite,
body weight, food or 30l iquidintake or a subjeéct™s reaction to food or
l'i qui d phyielkeic ippargnEnts a@SOCQ@ﬁtdl\felttlyprotelraeW mlmuwtwww) obesity, secondary
2013/ 025560PCT/ US29 2/ 05046 erception.of .a st sat i,.et ition
O A Y RN R B T i B e R S H A
I mpar i eyt dsrdSOE. g&lﬁﬂrdmdﬂtr@fsﬁ)tlﬁlﬂlﬁnze@&f)gyltmhIdHﬁdflbﬁdleﬁd eﬁde@s ,Insubbesi ty,
secondar ses ro dIS di sease, |nsuII|nona
hypot h&1< B“Hﬂ£6¥ﬁéﬂggeéﬁ%¥ ﬂi@? ﬁmﬂ1§ﬁﬂ%%9§3%%%@g c ¥ia nervosa,
bul i m @pnh@tities I\éltlhﬂiﬁltﬁy df%f)étfd rﬁ:mép@tﬁgi BA8E Seurbehy, dibeiEloabatdrs Mic.),
di abetes (type | type | and conpllcatlons t hereof (e.g., C|rculatory
abnor mlu09$eer§etabczétsmn81§aterﬂy>0hm éwe@glﬁcmaﬁwogfamqyrmlmlyb@rﬂlp@rﬁ@um@p@t .,
di abeti c fO% st f e%n? the%teﬁibl)dl {J(fl? etﬁg(ﬁglbt L: ?egéntﬁrﬁlten @.29[11{0%1% mnga. .
o 'R
hypogl ycem a, ycerm I popr ot ef nem as, ete. n-stil
yet an @hdfrﬁdiseﬂﬂmbyor:hcemm andtoln éts hgﬁﬂdodclocﬂeshﬂnﬁlutntleﬁﬁrﬁatmm eantlioo propylgctic
| ati ng a chenosensor rece and or its lLigand includes, nodul ation,

7 dll et SR By C SRl Ehep B iR TR 4ds BuhaRBunGH ¢ 1
f unct i @Pghy lgaaﬁ&ﬂﬁlpraﬂl@ﬁ)tgwaﬁéondmarsd&fa% pefti@ulcerand the cARseRe& haf atiddhinal
partlcular patholo%jcal condition such as peptic ulcer and cancer, a
subj ectlyspgpsiatseronicalile dypbirapiaplistentign, nquaes) Mgltlag, R iiahBiin.ingicaNst i on,
nausea g Q 1 X ( HoHXaihndash Hlea id, or
abnorna?ﬁﬁgkékgn%@gﬁghgbﬁﬁongg#%agﬁgg |§¥? eéoaﬁl ]ﬁg ?H 3 m%g tlonally
based opU@h@ybamdmannﬁuhnmomh@nmswumgg&@hﬂ@Mnﬂé@@inakcmhﬁutﬁmaaﬁednalIy in

ch I n functl na r,oi ntestinal, disorders include a
3 ¢ PaRCRrTOd T Grtaim L B DR E  ShERh T Rial PR Bt bt
vvl t h ongecak oﬂﬂfe%aﬁtﬁﬂﬁt@ﬁhlﬁl 1PA, ‘t@lﬁﬁfﬁtﬁ @h& besbicapro Sy ngtﬂﬂ@tmafs_f/ﬁptontshe
quality of |ife of a subject, e.g., human. Exenpl ary functi onal
gast roiﬂ?‘?ttégf?qtﬁﬁlquﬁllg’d}fé@%fq W@leﬁ'@ég WRRBUt any limtation, functional

dyspepsi a, @@ﬁ%ﬁlgssagaﬁogaagasﬁameg&ﬁmﬁQ@Mﬂs Ayl @'Rﬁ%dt SnPASHEGRAT €si s,

reflux 20esophagitis, postoperative gastrointestinal dysfunction and the
| i ke, fenetienal dysnepsia, rggstrcs:smhlageai @éltuixngndlh@aldtabgtncngasfremircrsmgraﬁﬂlxabdom nal
di S%E):gmesop?iagl %%%%oférgt%%g%lsmomte&map& ifunc 01% aﬁ%{f th rii{eg%%}(l: ICheVSot dn%,hglck aFS)ta{ Inf:
const i pedlingheadingt foelihg dﬁmb@inhlhasﬁsmﬁﬁ)n, Heae;b stagaash‘ bslmh@ejhemgmthmg;

i ncentive or, energy,.|lev phary obstruction, fe ng .of foreign
subst afB&! paéasgﬁsﬁrlatdfsg%?qri , AROTCR C%ﬁ&wg@kre %Wr& acgﬁﬁ%@ﬁr%nﬁrnmess (dry

rrout [1 cbitip&tion, Blafhda, bAGINRORS, FRHRAY bf'ﬁn@tﬁ%ﬁgt [ANink et B8 GRSL leGiint est i nal
rac
pharyngeal obstruction, feeling of foreign substance, casy fatigability, stiff neck, myotonia,

25  mouth dryness (dry mouth, thirst, ezc.) tachypnea, burning sensation in the gastricintestinal tract,
cold sensation of extremities, difficulty in concentration, impatience, sleep disorder, headache,
general malaise, palpitation, night sweat, anxiety, dizziness, vertigo, hot flash, excess sweating,
depression, etc.

In still yet another embodiment, the method of the present invention, e.g., modulating a

30  chemosensory receptor and/or its ligand includes increasing or promoting digestion, absorption,
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cold sensation of extremties, difficulty in concentration, inpatience,

sl eep di sorder, headache, general nmlaise, palpitation, night sweat,

anxi ety, Wpz2aiyes®p vertigo, hot flash, excess sweati ngpPCiase@El95@nl etc.
In still yet another enbodi ment, the nmethod of the present invention, e.g.,
nodul ati ng a 30chenpsensory receptor and/or its ligand includes increasing
or pronoting digestion, absorption, WD 2013/025560PCT/US2012/050461 bl ood
nutrient level, and/or motility of gastrointestinal tract in a subject,

e. 9., PIRIRLIRA RclIaR I InfotREPLYd0%0ihRstéhal trdt G4 %[B?&t,%fg. ShOBS, gontents)
reduction of abdom nal distention in the early postprandial period,

i mpr ov@avne coptymgde.ex ckkarapeaof stamagh wentants), sadoetiquradpbdinsinalchsicidionae ticeved
ei ther directl r.\i.a, i.ncreasi the secretion of, a regul ator tity,
oo oA ot EERLID TR e Rk SRR B ot Vhe
pr esentachievwedrtith@ndireethgor, vidrb@dtdagihg 0y sacreti@narsangdityryr @ciepQr, harnadms, did. S

| i gand i ncl udes, i ncreasi ng one or. nor astrointestinal functiops of a
subfect, e. g Sl y51 gl o _ﬁ!&*ea&alvq b ol e BIeSFNt HAM Y Hy @ e HUGFnga

subj eCtchemosensory RecOE: SRR G MBMd indID&sRE @SR InBYERbIOsREANLERS 2

phar maceutical ‘conposition containing a therapeutically effective anmount of
one or fenstienscripobisels e.6f tq mproyeabe agalibopiiife at hesdthy fetezpfagpbicctsol vat e,
and/ or prod t i i St .

phar mcout i YA RseanerifE bORR e briSitd SOl EacBIRAT Lo Rlosfion

phar macenthingel a thanpasicillyorffectnpamsms o fortehoe hape edrmpainty o fethe petkéinee anmount  of

one,.or .nore conpoynds of t resent inventiopn, or a salt, solvate, and/or
o a0 LRGP o1 b b SRt i B PR e oo b e S A Bt abl e
vehi ¢l ghsthadsutic@lPicR¥ptalfle tEBCIE OTManbHer BhOR8meRUiHe PharhiadéutRRAl dothpdsifidh i ent .
151 n one enbodi nent, when adm nistered to a patient, the conpounds of the

pr esentomAvEs pitkmanecallye tispiveamaunifanaaEe BT oamoyndscidha pipicat ipaentiores are
steril gy, QNG Radh ?ﬁdagucg WRLSE ahfa an%l%faﬁ{oﬁlﬁ#of*/ayya%gef&emﬁy c&papRUnd of

t he present ‘i nvention m ni stered 1 ntravenousl i ne solutions and
aqueougscldelktsp s ® aoddethg demofor poipat admmsisgamonab sgpabentenpl oyed as |iquid

vehicles, particularly for, inject.abl e solutions. Suitabl har maceut i cal
J00Shi or es’ 1 w5 BH Rk Siach HER S0 £ nIebl B P g RS 4R PEE G e

sucr osgnve@@bdridithe 8ftldnal phaiRacelifi@UY acePable, vehiclek 6 @elle. Bk AbSIaRAAL €,
gl ycerol nopnostearate, talc, sodiumchloride, dried skimmlk, glycerol,

propy| &féer iy prebrred yghigle whe p£ABPOYKPThferTRIeREINVEMHion by wbiipbtehiar naceut i cal

CoMPOS i QBousty! sAfd (ofttiont &l HuS Qs GRRERAnTLRREr RTINS o4 aWiebd i NG or
emul si fying aggnts, or pH buffering agents. I'n addition, auxiliary,

st abi | iemiptyed ehligkénémges, buticiledy fongnjesicble sdlaidng SaEbigemraceaycdbe used.
Phapmgeuti.calo GOMROsLLons GaTRILahng, 2, soamound of LDF, Pr s3Entecl RYgNt i on
may “be manuf act ure By PERREYOF 88V ent't Oral i i ng, i S50 i ng,

gr anul ahilkgiliddrga eadinmlsicagite, kB erghinbigtcatind) ltse, fspding, chévriiapdiddaking ghilk,

ent rappi n r |yophilizing processes, Pharmaceutical conpositions may be
f or nul giYégmirPrwﬁ%érﬁly%awat%aﬁﬁ@ﬁ aad the Wie Tt PIREEPRIET IR cal |y
30acceRbARbSGARY it Ui d, Ghlali8RbStainSXRbPARR NS Swdhg dricdull §yindi AR, or
facilitate processing of conpounds

pH buftering agents. In addition, auxiliary, stabilizing, thickening, lubricating and coloring

25  agents may be used.
Pharmaceutical compositions comprising a compound of the present invention may be
manufactured by means of conventional mixing, dissolving, granulating, dragee-making,
levigating, emulsifying, encapsulating, entrapping or lyophilizing processes. Pharmaceutical

compositions may be formulated in conventional manner using one or more physiologically

30 acceptable carriers, diluents, excipients or auxiliaries, which facilitate processing of compounds
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WO 2013/ 025560PCT/ US2012/ 050461 of the present invention into preparations
whi ch can be used pharmaceutically. Proper fornulation is dependent upon

t he rout ewof2osdizsssbstrati on chosen. The present piraerrsecenoseal
conpositions can take the formof solutions, suspensions, emnulsion,
tablets, pills, pellets, capsules, capsules containing |liquids, powders,
sust ai ned-rel ease 5formul ati ons, suppositories, emulsions, aerosols,
sprays, suspensions, or any other formsuitable for use. In sone

enmbodi %?ﬂfe%restemn&&%M@H&b&a&érﬁ v@lﬁ&?&h%@'u@edﬁﬁﬁhﬁic%uﬁ&ug P?%é#' e (see
e.g., Gosswald etal., United States Patent . her exanpl es
of SU|ﬁabuéﬂphaﬁﬁﬁﬁeﬁmimamth@hm@héédmmvéﬂm@enhﬁﬁscr|bed inthe art (see
Rem ngt on: cienge and. .Pr.a Ph hi a Colleg of
Phar nacy and GRieee BiRr R BRI SiGh sty RBR It b AR S b S on

conpou rexdlutsioni; tdlepy; pilendelletd v&pgul@sn carmme;beonfta)mn'gl Ihqtua@l pﬁﬁ/dSI@J smtsuamas relgsks,
oi n% Creans, suspensi etc. .as is well-known in the_.a

Systeni %meJﬁiwm avl?rt?ﬁgowq%c? @O‘Esh6"5850&§Pr§}ﬁse8“5ﬂ38‘i‘51%{’drﬁrrﬁn¥PFh§f f%‘?? syifable

i nj ect if@se elr&ome%%%ﬁfn%ﬁ?soH}%phhl@ﬁz{c@iytﬁ:ﬁm%ecebt%lé@@M@l%li'sl RAFapshlBidedthecal or
intraperitoneal injection, as well t hose designed for transdermal,

t r ansmégosakld aph) @Fedpﬁﬁflﬂﬁﬁﬂh‘r’é@y Né?dﬁrﬁ% éﬁfr)alqﬂ@ﬁii cx@ypleeef witd®e or mul at i ons may
be mad hé&aﬁ&ﬁ%hl%hlc% élﬂaeﬁl dfaéé%&?fn tﬁ‘&ﬁx’t de ﬁgﬁﬂ{[ﬁu&h he 'SE'iPﬁc%‘éﬁ? Praclll.%e

mucoci |ar arance o MICUS cous VI Scosl
active oﬁgba‘rtrmcy,mllarth@hld)@bll@eef Hbetrrriacmﬂde%inetrmc, 2$)8‘d3dutmncmﬂ®t)el bl ocker s,

antibiotics,. N-ace st ei ne, hono ei ne and phos [ i In sone
S ent o For hR i s P tomao T LU TR PR LIS B n s he Pt

20accorganes, Yeié, bidtRhts Necai-0GREEHs RS . @s RRAJINBA M ih ¢ arg ONPOSi ti on

adapted for intravenous adnministrati on to human beings. Typically,

conmpounds ofyttemicdpaadafions igdnleitnse fevigned foradanpisisation by Apjsetiont ¢8n ar e
sol uti Qﬁ'&u{aﬂe&fsefntrh%n'oﬁsoﬁrﬁglhﬁlfs@tﬂé&e gé‘afl bPtrap@tored ﬁ']eHIl&{‘ as fefQIRgYNd of

the present I nvention may or n ate I N agueous SO ons, preferably in
physi oldasgglmdlfblytramsdqmnal b‘assrlbubiaé,rcsalsmqphlnamahmdhsmssmam |Sgst¢le nger's

sol | ogi,cal I|ne buf f The,.25s0l uti.on ma cont ai n

For i v isBaid Bs BRHE Rueouplia iy hrnsiry 5 RS b B s SaRHEy
agent S cleWhage m@msyameus bm@dﬁﬂwhma@@mc@@ty CRRO&dt it efsityByudd, B0t drogbuude a
sol ubi | zi ng Phar maceuti cal coppositions for_ intravenous
adni ni $PHLEH] ‘bﬁo‘ﬁ‘ﬂ?l Hpnebhlgrkeys. ippidhipics. N-aceybeysiches horaegystedg@nd as | i gnocai ne
to eas &%hgh Alis. the site of the injection. Generally, the ingredients are
suppl i Ither separately or m xed together in unit dosage form for
exanpl e, asIlBgand qnﬂ:mdumﬁmdlqﬂwmuncbrofﬂmmcsehtieéemi@n@mwﬁorramleteﬁrin a

he'ﬁaﬁ t Iagc?‘olr(li%c {legutﬁlcem%o%le \§tls &% aﬁp armaceltltu;[ay\oo%gojsgflog% apqocf) FOT %’7\%01% 050461
ouIe or sac e Icatlng tne quan I've "‘agen he
corrpou Admbfistiakien wlﬁﬁmtbeingy emyploanlyl, Sorﬁlﬁh‘ﬂnm sttie prtsdiy mveiﬁtum ibﬂmmatzermasn be

di spensed, .for exarrp’ e, n i nfusion bottle
administration are so utlons n sterl ¢ isotonic aqueous buffer For injection, a compound of the
present invention may be formulated in aqueous solutions, preferably in physiologically
compatible buffers such as Hanks' solution, Ringer's solution, or physiological saline buffer. The
25  solution may contain formulatory agents such as suspending, stabilizing and/or dispersing
agents. When necessary, the pharmaceutical compositions may also include a solubilizing agent.
Pharmaceutical compositions for intravenous administration may optionally include a

local anesthetic such as lignocaine to ease pain at the site of the injection. Generally, the
ingredients are supplied either separately or mixed together in unit dosage form, for example, as

30 alyophilized powder or water free concentrate in a hermetically sealed container such as an
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containing sterile pharmaceutical grade water or saline. Wen the conpound
of the present invention is adm nistered by injection, an anpoul e of
steril e wDep1dmssebnj ecti on or saline can be 5provi ded PoTiUsad1205@61
ingredients may be m xed prior to admnistration. For transnucosal
adm ni stration, penetrants appropriate to the barrier to be perneated are
used in the formulation. Such penetrants are generally known in the art.
Phar maceutical conpositions for oral delivery may be in the form of
t abl et gyph@gep %ﬁeﬁe@ﬁ&ﬁ@ﬂﬁ% tRE q@dnhbﬂ/ ofte RNSYh@f B BSounB QMR PResent
enuI5|ons capsul es, syrups, or elixirs, for 10exanple. Oally adm nistered
phar R dEEhiiesis admnmﬁ@cd bw nﬁumty lt@@nbadtﬁpmﬁed dor axampleopith @maifu%vora@ém s, for
exanpl ebnteslmV\% ot e@ﬂé‘ ﬁha%lggc%tuﬁcasf Falae %er 0%" S th(r)lg eWhaersl aerco oun({ ofs tﬁ Clt%sent
flavorlng ag n ernln P F Wi ntergreen, or cherry colorlng
agent s iardti@r Bséﬂinﬂlsn@e@.bﬁ ij&tioh Chn[hﬁrﬁ)bhté&f&teﬁl‘b&ﬁﬁ’f&dbumy emabrh yr pahataldee
preparatio Mor eqv ere in tablet. or form the pharmaceutica
nBosPFPH%?SHQV“ lﬁ%ﬁ Eﬁspﬁyf888¥%V”HF§?%#@6#5??%% and absorption in the
gast roi nt eskhN@dnshiegshl adnhﬁlfs@monpﬁal\étr%y SpRoptibed RitReshrastth BB pS¥iR%atcaRre
extended period of tine. Selectively perneabl e menbranes surroundi ng an
osnot i ¢&d iy thechornpeladen. \ush peestiionts e gonerally Seownintthopé for oral |y
adm ni stere t tforms,
Fluid from thETaRe e oo DS RE both B IRE) e A Toh ST ol R iR
drivingqmmnpmumdsuwhm&hns@HmhksUmwdkspﬂameoh@em&gkamynm&agehkusﬁnpos|t|on

rou t deliver atf.orns can provide an essentially
e G et AR P A R e R R e L
r el eas agérﬁg RH khinpRSswedtdhinFRigeft RchNBH@EIoX, aSaeimasr gicmce@fnoﬂammggg@ﬁg ate
or glycerol stearate may also be used. O al’ conposi tions can include

st andasechasicepeaaing, pihofaentergiedn o1 chepry eplosiag aganky M Presayiesicaps soear at e,
sodi u m car bonate, etc. Such vehicles are
@Eﬁ%ﬁa aceffddl pgﬁﬁab%gﬁ%%‘? foH! S ;

prefe armaceutica For oral |iquid preparations
such as, fohﬁmmawpwdmnsu$¢éﬂ$rpﬂb&nehhxphanmmmms@humpmmgnm$mw&&bbmaiw

g by BB bRl RSk BL Pl B SR SRRy o
0| | S, atah®lBan &lté@od byricicd fding. Beidcavdy bahwabo nitht#aid durpddnBing@ng. o
acetate, citrate, ascorbate at between about 5,0 nMto about 50.0

2013/ 025BEEREYT AL D ERYABPURC @lse Uikl fof eraly P@fmmated%?%@ua@%%tée

preser i I i l.i:ke may
R R e B R S S

may t aksbibhéby therdrivingtcabipetsl, whachemgls to chmi;acefﬂm Fpghtadredentgompenrieott i onal
mangper through an aperture. These delivery platforms can provide an essentially zero order delivery
profile as opposed to the spiked profiles of immediate release formulations. A time delay
material such as glycerol monostearate or glycerol stearate may also be used. Oral compositions
can include standard vehicles such as mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, efc. Such vehicles are preferably of pharmaceutical
25  grade.
For oral liquid preparations such as, for example, suspensions, elixirs and solutions,
suitable carriers, excipients or diluents include water, saline, alkyleneglycols (e.g., propylene

glycol), polyalkylene glycols (e.g., polyethylene glycol) oils, alcohols, slightly acidic buffers
between pH 4 and pH 6 (e.g., acetate, citrate, ascorbate at between about 5.0 mM to about 50.0
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5Liquid drug fornul ations suitable for use with nebulizers and |iquid spray
devi ces and EHD aerosol devices will typically include a conpound of the
present iwoentyassesi t h a pharnaceutical ly accept abl e velrcCglus201Rnsdser abl y,

t he pharnmaceutically acceptable vehicle is a liquid such as al cohol, water,
pol yet hyl ene gl ycol or a perfluorocarbon. Optionally, another material may
be added to alter the aerosol properties of the solution or suspension of
conpounds 10of the invention. Preferably, this nmaterial is liquid such as
an al coial ¢rc 9hY8Ronal RO NG AbeiBE, phestRbfives Aol SingQeBRE, v SRSy larnitines
formulating liquid drug solutions or suspension suitable for use in aerosol
devi cegndthe liknowy be@ddddose of skill in the art (see, e.g., Biesalski,

5. 556, 611, . Tor biteet oyt B B BRR R boy R REP SRS FafRh e

f or mul adzedgdsnere.eoitnallated invagh ¢ralondlmpdnaemaceut i cal conpositions such as

suppositories or retention enemms,. e.qg.,.  coptaining.conventional

supposi t or y HBLELUE (IR loe%%gﬁﬁ&?wg voih 5t Mgy digpggey devices angly

addi t i gIMd Qerbd dERETH iR RSy F8G 6! LRIBUEY OMUS hMescr iR RARIREL #f t he
present invention may also be fornul ated as a depot preparation. Such |ong

act i ng phamsaswichlbnaccariyblpechielpd Ricsirehlpdhopharmpgcaniedlyi ageeptabls vedichans lae,

subcut g af.. | i ul-ar: | nj ion. Thus,
For - ox RERsBncchBh AT 6k oBlcoP: GRA ARG b ILSRAAR 0

sui t abheatqral yag be edded tdyitkr ojphre@ioisol prapetiesad fahd fobutiomoampensi@sofapmpouddsi on i n

an _acceptable oil) or ion exchange resins, or a ringly sol ubl e

con Py att YEamenton ol R HRRERE gk RuuR oo BE ENOR. boRstlaTer ¢ he
pr esenttathy ieaNt OB maRSdsUT FOMaN ARG eidhidCRhg SRS bt §udPers HArsaRible Wrlube A5
generally be used in an anount effective to achieve the intended purpose.

For uséciopplidesiges ase kpvaiierthosgiod slgll e thg artdsagor ge Bicsalplg, EnitgsotiptasPaentt he

resentygd ] : i tions thereof, are
g e gdég,gg@,ggga%ﬁgﬁagkphnﬂwé CRULhCR). 5@?5'6;,%92#

ed in a therapeutica fective anount. The
amount of aAcompoundothe prescrpiresetiin mayasd boformhlatedwn tdctaber efgiratt i ve in the
tr tnegt of %.gﬁrtic§¥ar diﬁorder qr.condigipn di scl osed qgrein\MII
deﬁ nd POHMPARE At QPR OBHOPRHECU IS BPERYO8F® KGR 644 CRR B &et er mi ned

by st arg@fedticlal Mippasitdrebares SiehSs KadWbultdr o BeheAgllcerldds.addi tion, in WO
2013/ 025560PCT/ US2012/ 050461 vitro or in vivo assays ng%@optionally.be
enpl oyed t ohaddiiande the foymygatiensdescaibsdpiavioaHyescompipan RPresent NVeBigIound

of the npaaeﬁs%me FHINEREd A &G0 ﬂjeﬁz{rgtf(ﬁld Meh lon{;%tir?g?i‘ﬁhﬁﬁ’latj@ﬁ ndent on,

anong ot her factors, the subject being treated, the weight of the subject,
t he sewdministerod by naplarftétianciféramampleesubautamougy onthtiamustutaty) onbyand t he

M e S G
mul ti plf@nappéd eak swindleqiolyaadticrod hl édplhictieaskrialk Kifos exenpdaiaodi smokiontifen
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for example, as a
sparingly soluble salt.
A compound of the present invention, and/or pharmaceutical composition thercof, will
25  gencrally be used in an amount effective to achieve the intended purpose. For use to treat or
prevent discases or disorders the compounds of the present invention and/or pharmaceutical
compositions thereof, are administered or applied in a therapeutically effective amount.
The amount of a compound of the present invention that will be effective in the treatment

of a particular disorder or condition disclosed herein will depend on the nature of the disorder or

30  condition and can be determined by standard clinical techniques known in the art. In addition, in
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conpounds of the present invention are delivered by oral sustained rel ease
adm ni stration. Dosing may be repeated intermttently, may be provided

al one or wo20wssati on with ot her drugs and nay conti nReTAS2010080486
required for effective treatnment of the di sease state or 10di sorder.
Sui t abl e dosage ranges for oral adm nistration depend on potency, but are
general ly between about 0.001 ng to about 200 ng of a conpound of the
present invention per kilogram body wei ght. Dosage ranges nay be readily
det er m,pedody ,ABLAAES N by bOEMAIOYLSB 'Tle@fldé}ftﬁﬂl BAMfal S kdok ridags. afite
15Sui t abl e dosage ranges intravenous (i.v.) admnistration are about
0.01 n@nmumaﬁ@wpmmwwﬁméﬂmamekmtm@mawmbdmynmemghﬂﬂC$@0mabmedemégé0nanges
for intrana ni, St r n. ar rall melght to
about | 108 B bR e Qs e Felyt BB B R S S0 5

m | | i graéitiction, &ia@ndnnaﬂoﬂmhhmgfaamﬁ aod tha Jtﬁﬂglmtmﬁh@f)rekd‘iﬁ)utg’lﬂ@@mianl nvent| on per

kil ogram bo t a se redient in the. range. of about
0.5%to aboggr %%gpgfo h&ﬂ%me be&@@&ﬁﬁ%ﬁ&e@%%@ég%@ P%?msmqniaear%%le

I Nt r amyg@ili@atioh, Wy 'RREHLe af IR onsTH REMEARE B&lSasc E R Wefcimboditidnt Reyal or
intracerebral administration are in the range of about 0.001 ng to about

200 ngcp@pmkﬂﬁ@@%@@ﬁ@ﬂﬂmwGpnwmmgﬁﬂnﬁadbxnmh%w@@@é§ﬂW§9a®émé%?ﬁ@po|ated
from d%@g&%ﬁa@%sr%%{éﬁ\{ﬁgﬁngﬁéﬂtﬁﬁglag Qﬁtdvﬁle\d' on! L n Ao log ?St

systens S an nown 1 n the ar 251 n one

enbodlmnnﬁanmnmpemﬁpmﬂhsmaghynﬂﬁﬁetﬁmvﬁammseﬁﬂﬁwauﬁhM@mumﬂeQMBbhe pr esent

'nﬁgntlon escrlbed herein will provide therapeutic benefit w thout causing
t aftsPEle tOXICIty Toxicity of compounds of the present invention may be

determ ned gsgititle &dsa %&d@ﬁglesH@ﬁdrﬂ%ﬁﬁﬁﬁt@aﬁionﬁl%ﬁ&ﬂ%r@&n@ﬁd)uf@f)é gbeersigadi |y
ascertained by the skilled artisan. The dose ratio between toxic and

t her ap&giwicen éb@ftléetOOi agthabeud 2P priafiacompaend ofshepisgratimy cfontnsekilnesaant

n 1 oobrhae B L RN ST R RE R BT BT FUREE YUY e

dosage oafinay slalplouartd of the present invention described herein will

G fect 1 ve adGet thors ehRR TG P b Py IR REFE deabe Ry el 0t “re ™

pr esent10 meaik kﬂldigrarh bedE #eiRat Bisabit db!ﬂa@e PARSEME idtAMAL adfinRanelndic
phar maceut i cal n805|t|ons t hereof can be used in, conbination therapy with

at | eagenGHlY @pH €0 O hgere botty acigbhischant bmetkgdody weight. $W@m0iﬂ§hgeaﬁffﬂajr
phar maggitinG ﬁbutfd)(?mahgﬁmo LBGk @Qimﬁ@%n&shﬁ" Ao g @%&n@ﬁﬁe&fw det vely
or nore pre erab Y, O I nen

, synergistically.” In some a conpound of
t he prédemnnﬂmdeMmgmnmah@mmnwphqnwamgmhmnamﬂ@@mpwsﬁab@moﬁhékeﬁ@uﬁHWG

d
ﬁagbgg%t e;et?g tcﬁ?(?r(;olfll’ll’nri%l cllﬁosa%%sg‘frorn%‘l?rag I'lfl’lai1 lln%alinﬁl_:s)(::)u ar, Ln]f[rnperROI% ﬁf SI%UQIB%O#(%

t he pr epdotal, IsﬂMﬁfgﬁleﬁl iigtfacarebliaf icﬁmﬁﬂtratﬁﬂiﬁd’rmutan(gabf ﬂm)n’p@eot mgno albcmt ot her
enbodi nent s, harna i cal osition of the prese ention is
admi ni 55% Fr&pebh erangy ro% g@éys%&létm COUEHASEN 'BeY Bt %ﬁpﬁﬁteg %qse AgfeARse

Prepar%ﬁﬁ@@émn&éﬁ%ﬁlﬁhﬂhi&Q&nﬁﬁ&&&kﬁk&s&%&ﬂs'Qmﬂ&%ﬁ%ﬂhﬁ%ek%ﬁdGﬂﬁﬁﬂuﬂgs of
the invention, i.e. the various structufal subclasses and species of the

conpouﬁﬁﬁJ@meh@ﬂ§wﬁthet|c precursors of the present conpounds of Fornul a
(! b are of E che Vganﬁe qpa tH&glﬁﬁ_utig‘élépeqﬁCH&C &&ée%?gg ]gchng% %‘P&eﬁ'im hods

descrlbed in 1L er atur e commer from vari ous
sour cesnwelion dnonbedtherdihe#bprotidertidiapantyc lsdakfid Witllibut bansmptsubssancibl @sicftor

exanpl Al dric oration.of 20St M ssouri, USA and their
subsi di aﬁcggngfmwa%ofﬂgo Hl}é?en&éwfi%%’i‘ m@ibq%&mﬂf Mg StapdHd

pharmaceutical procedures and may be readily ascertained by the skilled artisan. The dose ratio
between toxic and therapeutic effect is the therapeutic index. A compound of the present

30  invention will preferably exhibit particularly high therapeutic indices in treating disease and
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wor | dwi de offices, and other well known chem cal suppliers such as Fisher
Scientific, TCl Anerica of Philadel phia, PA ChenDiv of San D ego, CA
Chenbr i dgeoab13Bassedi ego, CA, Asi nex of Mscow, Russia, BPECSLBROSBRECS of
t he Net herl ands, Maybridge of Cornwall, England, Acros, Tinflec of Russia,
Conmgenex of South San Franci sco, CA, and ASDI 25 Bi osci ences of Newark, DE.
It is recognized that the skilled artisan in the art of organic chem stry
can readily carry out the synthesis of many starting materials and

subs eqeBtdcARMALR lél'o?ag'e QP8 c¥hb AR o ie i ERht it &nBibh iRribdd Wreih Svill pefdrgoipe! |
within the scope and practice of the skilled artisan to carry out nany
desi r ede mathirputaagé efhgculiheg eoncprtlatides thedodvilom dfectiag dusayithddipaureds t o
their 0oricriglspondi ng 30al cohol s, oxidations, acylations, aronatic
substitutions, both el ect rophilic and nucl eophilic, WO

2013/ 025560 RCIr a2 E/I0hEAGAS the prekdntt irsatiticdnthe combeitinds o€ aicipddsent invention
saponification, nitrations, . hydrogenatjons, .reductive aninmatjion and the
like. T %P}WEH?%}HP%? PORROSI{AES Hiesdh sanbe ¥3qd &t cpmepinatiop S pystithetdeesimiicch' s
Advanc @ehehgani TheldaiPoshd ¥f thdPrebhit tiveRionlsd@Rr pMilthRYeutiRhIRbaHbENGEhe RIS

York), Feiser and Feiser's Reagents for Organic Synthesis, and in the
var i ougne icpthes agand cadict pdshisvolnes motepreaabhosangisitaly  Thenice

5(Houbepy Y ot tsafgﬁncﬁdﬁ dbk g ar%ﬂ){n&ﬁﬂgﬁ & &%Fﬁ[‘ti'%aﬁt crg% ﬁnﬁ&%ﬁ% it:}%?eo?fis

starting nateri orrgrlsm vari ously subst’

het er eadmydisterad dorensrbntlyi wigfs the tatimirpsteation sdaetiet agimt, wikeh mapbepat ofthe 2) can
belhound ighNEt hoden der O gani ﬁchen Chﬁ&ﬁlfél—buben-%%éagy@se vari ous
vol' Une$AHEnRB"BRREUHHE CaMBOYE $54BF €pRoY TePEtSME VR Pt el t gart . The
entir e pirslbasiaeDnRbsitibe I @R icEBSdihRaist £FhaRaNRtia] RoRBsEIdh dMEOT por at ed
by reference in their entirieties 10for their teachings regardi ng nethods
for symtdeinycaionsgdminsteisdpoondsubsauen & gdnypisey gnother agentThe ski | | ed
artisan will also readily appreciate that certain reactions are best
carried out when other functionality is nmasked or protected in the

nol eculPeepdardmitgis avoi di ng any undesirabl e side reactions and/ or increasing
the_yield of,the reaction. ten the skilled artisan. utilizes prot.ecting

I AR P et S R B SR R A LRt e

react i eigcturihabeladsos aaripecibsSoahecdmpiuddd 6f thhigynilictie hascUisrsaf theqfiesend so wel |
within the scope of the skilled artisan. Exanples of many of these

mani pulcapergls ehRomprils Al ate afisn keupgprpeuRdss or epelsyeyngiseizgsl byAgosn pr ot ect i ng

G oups pldhdd Q@é&iﬁecﬁ}ﬁ%é"ﬁé%%r?,o%;r af L omm QBRI 86 1€ e uriohd ?tgl)fccfs well ~ SOne

exenpl ary synthetic nethods preparing the present conpounds are
i |1 ust kaewedtd thosed o8 harpnekillin thy a8, bshewfor2gagplevemi: ARrigh &ogtorawonef

SUR | SRS RSB TS  SSERBRE a LE S FER e
worldwide offices, and other well known chemical suppliers such as Fisher Scientific, TCI
America of Philadelphia, PA, ChemDiv of San Diego, CA, Chembridge of San Diego, CA,
Asinex of Moscow, Russia, SPECS/BIOSPECS of the Netherlands, Maybridge of Cornwall,
England, Acros, TimTec of Russia, Comgenex of South San Francisco, CA, and ASDI
25  Biosciences of Newark, DE.

It is recognized that the skilled artisan in the art of organic chemistry can readily carry
out the synthesis of many starting materials and subsequent manipulations without further
direction, that is, it is well within the scope and practice of the skilled artisan to carry out many
desired manipulations. These include reduction of carbonyl compounds to their corresponding

30 alcohols, oxidations, acylations, aromatic substitutions, both electrophilic and nucleophilic,

48



R'02CR2Z OR R'02C CO2 NR2 NR2.,.,1 -R1L R02C"'--"-"r'""C)-RL IIIOH IV
R'02C R3"N R4 VI

10

15

20

WO 2013/025560 PCT/US2012/050461

etherifications, esterification, saponification, nitrations, hydrogenations, reductive animation and
the like. These manipulations are discussed in standard texts such as March's Advanced Organic
Chemistry (3d Edition, 1985, Wiley-Interscience, New York), Feiser and Feiser's Reagents for
Organic Synthesis, and in the various volumes and editions oiMethoden der Organischen Chemie
(Houben-Weyl), and the like. Many general methods for preparation of starting materials
comprising variously substituted heterocyclic, hetereoaryl, and aryl rings (the precursors of Ar,
hAr', and/or hAr?) can be found in Methoden der Organischen Chemie (Houben-Weyl), whose
various volumes and editions are available from Georg Thieme Verlag, Stuttgart. The entire
disclosures of the treatises recited above are hereby incorporated by reference in their entirieties
for their teachings regarding methods for synthesizing organic compounds and their precursors.

The skilled artisan will also readily appreciate that certain reactions are best carried out
when other functionality is masked or protected in the molecule, thus avoiding any undesirable
side reactions and/or increasing the yield of the reaction. Often the skilled artisan utilizes
protecting groups to accomplish such increased yields or to avoid the undesired reactions. These
reactions are found in the literature and are also well within the scope of the skilled artisan.
Examples of many of these manipulations can be found for example in T. Greene and P. Wuts,
Protecting Groups in Organic Synthesis, 3" Ed., John Wiley & Sons (1999).

Some exemplary synthetic methods for preparing the present compounds are illustrated in

the Schemes 1 to 3 below.

Scheme 1: Preparation of substituted 4-aminoquinoline-3-carboxylate derivatives (VI)

from substituted anilines (I)
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POCI 3 or SOCI 2 R3BRANH VIIR2 N R'02C CI V As shown in Schene 1, substituted
4- am noqui nol i ne- 3-carboxyl ate derivatives (VI) can be prepared by reacting
t he correspantbinagseani | ines I w th 2-(al koxynet hyl ene) malpomatses 2050460l | owed
by cyclization of the internediates Il under elevated tenperature to

provi de the 5hydroxyl internediates IV that can be treated wth POC13 or
SQ2C12 to provide the corresponding chloride derivatives V that can be
further treated with ammonia or am nes to give the desired am no-quinolines
Vl. (Kamal, A et al coBi oorg. Med. Chem 2005, 13, 2021-2029; Fryer, R 1.
et al. J. ngggc , 36, Cg 69- 1673; Bi, Y. et al. Bioorg. Med. Chem
Lett. 2@@4 14 1 80 L| et al. Bioogg.n . Chem 2006, 14,

7370- 7376@@@ : \,m —101980, 23] +1363.). Schene 2:
Pr epar at i of substituted 4 atho ol i ne- 3- cawHOXYT afe derivatives (V)

from substituted 2-am nobenzoic ‘é.'m d derivatives (VI®H) 15Substituted

4- am noqui nol i ne- 3- carboxyl ate derivatives (V) can al'so be prepared by
reacting the correspondi ng 2-am nobenzoic acids VIII Rdei,phosgene or

equi valent to provide the isatoic anhydrides | X that Qﬂanorbe further reacted
with X to give the derivatives IV (M, Avrel al. J. NE?PC'ZChem 2006, 49,

6897-6907. Beutner, G L. etmg Cham 20 ~, /058-7061, and
references cited therein.), C be~Tonvert ed VI-a% described in
Schenme 1. WD 2013/ 025560 P&/ . \2012/ 050461 R'O.C L
R Fijl v
As shown in Scheme 1, substituted 4-aminoquinoline-3-carboxylate derivatives (VI) can
be prepared by reacting the corresponding anilines I with 2-(alkoxymethylene)malonates 11
followed by cyclization of the intermediates III under clevated temperature to provide the
5  hydroxyl intermediates I'V that can be treated with POCI; or SO,Cl; to provide the corresponding
chloride derivatives V that can be further treated with ammonia or amines to give the desired
amino-quinolines VI. (Kamal, A. et al. Bioorg. Med. Chem. 2005, 13,2021-2029; Fryer, R. I. ¢t
al. J. Med. Chem. 1993, 36, 1669-1673; Bi, Y. et al. Bioorg. Med. Chem. Lett. 2004, 14, 1577-
1580; Li, S. Y. et al. Bioorg. Med. Chem. 2006, 14, 7370-7376. Koga, H. et al. J. Med. Chem.
10 1980, 23, 1358-1363.).

Scheme 2: Preparation of substituted 4-aminoquinoline-3-carboxylate derivatives (VI)

from substituted 2-aminobenzoic acid derivatives (VIII)

RZJJ\,COZR
H
R1 ——— Y —R ——
HO,C R"O,C R 0,C
VIII
15 Substituted 4-aminoquinoline-3-carboxylate derivatives (VI) can also be prepared by

reacting the corresponding 2-aminobenzoic acids VIII with phosgene or equivalent to provide
the isatoic anhydrides IX that can be further reacted with X to give the derivatives IV (Mai, A. et
al. J. Med. Chem. 2006, 49, 6897-6907. Beutner, G. L. et al. J. Org. Chem. 2007, 72, 7058-7061,

and references cited therein.), which can be converted to VI as described in Scheme 1.
50



Schenme 3: Preparation of substituted 4-am noquinoli ne-3-carboxyl ate
derivatives (VI) fromsubstituted 2-am no benzonitrile derivatives (Xl) R2
3\./ CO 2R02013/@836ber nati vel y, substituted 4-am noqui nolPCmars3e1casiaekyl at e
derivatives (VI) can be prepared by reacting the correspondi ng am no
benzonitriles XI with X to provide the am no derivatives Xl (Sestili, 1.
et al. Eur. J. Med. Chem 2004, 39, 1047-1057. Doucet-Personeni, C et al.
J. Med. Chem 2001, 44, 3203-3215. Veronese, A. C et al. Tetrahedron 1995,
51, 12277- 12284, and the references cited therein.) that can be further

al kyl ated to give the substituted 10 am noqui nolines VI as shown in Schene
3 Anmi n&chemedi Preparation of snbdituied deamineguineline3-xarbavylitedéerivadives (MM of t he

2-am ng@_bhenzoni t.riles .X var . CJ ~unsat urat ed carboxyl ate
deriva?lfo\}rgg&gfﬁhtf 4 1 13%)b%(&fotngtr%?ggri“@em%igagdducts XVl (MacNab, H et al.
Synt hesi s 2009, 2171-Z174. Vicario, J. L. Synthesis 2007, 2065-2092, and
references cited therehntOR t hatrecan e further cyéli to give the amino
qui nol i nes X n, & F. et al. th—RComﬁm. 20419, | 39;-R152492- 2505.
Tabarrini, O. 2R Bioorg. Meg” GRem 2001, 93"022;52$8. Shutske, G M
et al. J. Med® chem 1989, 32, 1805%1813, and refergntgs cited therein.).
Exanpl e&j}QHa\"/i ng now generally de¥¢ri bed the invention, the same will be
nmore readl]| y*¥hder st ood by reference to the followi ng exanples, which are
provi ded 'By)rwély of illustration gnd are not intended as limting. It is
under st e hat \various nodjfications and changes can be nmade to the WO
2013/ 025550P 820&'%@%[4%1 herei n di scl osed exenpl ary enbodi nents w t hout
departing-d gGm thhe spi riHN:@Rsacope of the invention. Exanple A

4- am no- 6- gret hox i nol i ne rboxylic acid N HO2COwe
RS——COR" NG
XV XVI
5 Alternatively, substituted 4-aminoquinoline-3-carboxylate derivatives (VI) can be

prepared by reacting the corresponding amino benzonitriles XTI with X to provide the amino
derivatives XII (Sestili, 1. et al. Eur. J. Med. Chem. 2004, 39, 1047-1057. Doucet-Personeni, C.
etal. J Med. Chem. 2001, 44, 3203-3215. Veronese, A. C. et al. Tetrahedron 1995, 51, 12277-
12284, and the references cited therein.) that can be further alkylated to give the substituted

10 aminoquinolines VI as shown in Scheme 3. Amino quinolines XII can also be prepared via a
Michael addition of the 2-amino benzonitriles XI to various o,-unsaturated carboxylate
derivatives XIII, XIV or XV to provide the adducts XVI (MacNab, H. et al. Synthesis 2009,
2171-2174. Vicario, J. L. Synthesis 2007, 2065-2092, and references cited therein. ) that can be
further cyclized to give the amino quinolines XII (Han, G. F. et al. Synth. Commun. 2009, 39,

15  2492-2505. Tabarrini, O. et al. Bioorg. Med. Chem. 2001, 9, 2921-2928. Shutske, G. M. et al. J.
Med. Chem. 1989, 32, 1805-1813, and references cited therein.).

Examples

20 Having now generally described the invention, the same will be more readily understood
by reference to the following examples, which are provided by way of illustration and are not

intended as limiting. It is understood that various modifications and changes can be made to the
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S5NH2 To a stirred solution of ethyl

4- am no- 6- met hoxyqui nol i ne- 3-carboxyl ate (Exanple Aa, 1.23 g, 5.0 mml) in
Et OH ( 20.worhis/eexoadded aqueous NaOH (2.0 N, 5.0 nlL) arCrasaomes@er at ure.
The reaction m xture was then refluxed for 3 hr. The solution was then
filtered and washed with water. The filtrate was cooled to 0 C and
neutralized carefully with 1 NHCL to pH 10 7. Mdst of the EtOH was renoved
under reduced pressure, and the precipitate was collected by filtration,
washed e icQbdd wat nglﬂar %ﬂﬁ)oéﬁﬂe%% ME}Q)%{ dﬁﬁ&%w@m@s Bit Eﬁtﬁscbgé b€thgonpound
as an off-white solid (1.0 . 00 Mt DMBO d) 6 3.89 (s,
3H), 7.m@n{ed, J = 2.8, 94Hz 1H) 773(d J =9.4 H, 1H), 7.77 (d, J =
2.8 Hz, 1H), 8.77 (s, 1H). M5 219 (MH). Exanple Aa: ethyl

4- am no- 6- net hoxyqui nol i ne- 3-car boxyl ate 15A m xture of ethyl

4- chl omExampieA hdsaniie-6ahéthexdrudiwvlinedytaabexylicasidl e Ab, 796 ng, 3.0 mmol)
and ammoni a (25% aqueous sol uti on, 1& m.) in isopropanol (40 nL) was
stirred at 110 Cin a pressure rea Wer ni ght. Most of the sol vent was

t hen renoved under reduced pressur e reaction m xture was diluted
with water. The precipitate wa5%%l | cted bYMeiltrati on, washed with cold
wat er, and dr| ed under vacuumto gi VHHt he title corrpound as an off- 20

vvhitesolid HNI\/R 3 7.0 Hz,
3H), 3.88 ( %rggﬁol {%of ethyl 4- a.l}n - -Ine q%g?éadgowké %éxginp% %a

1H), 717224 d O nlmel)&’n BtO‘H (2010‘BnL) ﬁlag 4dc(ed ,aqdeous RaBHH2,0 NH).0 m.) 3Brophs, 2H)

8.77 (s, 1H). M5 2 (IVH).. . et hyl :

4- chl orfge r%&ﬂh%f&%ﬁ&@lﬁ@f@&%% 3ECEionS &b Theisghytiop Wat thgh filtered and

4- hy dr Q¥ ORI RaRY GI'H% ﬁﬁ%dté‘@@ dﬁ?erd%)éyb%ﬁ n%@‘zﬁ‘l%c}]&réﬁl @wﬂ?l‘i WHAPpH°
mmol ) in POCl3 was refluxed ni trogen rs T\(w sol ution was
codDed 7t Mostodha Eﬂ@ﬂawa& Ism@vadmlncév eqdocmmdssumd‘md theph@cledatp Mas sqzlteeted‘BIye

resi du s car | I en eutr ed with 2. OHto
o Bl Rp R el TSR Tl e PR B TR St dn Aoy
and dr iwe WHIBR(1 . MaE 98Y) LBl Igw{emt)hmm DNSoQpeeRd (@SHa A @dyetbew 4O
2013/ 025560PCT/ US2012/ 050461 solid 00 IMHz, DMSO- d6)

4
S0 ha e My 77390 oA ey 09 Bk & ity a7y is, 1) Mt ory . ey
d, J =28 , ) 8 8otz 8.05 (d, J = 8.8 Iz,
(69,72 8 il o Bhabll oo Bindio Hoctbhe 805
4- ﬂ?dr Axpixgungef htbxlyfhulnlnmw n@t1®xw1bﬂm+3a¢aeb®mam (ﬂxmmeleo% A9¢rerghdRyani | i ne

(oS R D TR bnif Wss b @leitpsficefy POSLTE Sor SRR (RO sl dahage

cool ed °tan h PRIRIre FaAEIHO AbwiE g RN BTNt Ghd s’b(D@enmvhs nas reattfled unddreedue@ct i on
m xture was refluxed at 260 C under nitrogen for 8 hrs. The sol ution was

cool ed Pf"ésqf@@ﬁfitﬂ@rfﬁ%cﬂlafl astugndasalilutaderithy atir. feg arpspitatpiens cebeeraddt
pr eci p'fﬁéitgg‘rfl\gésgr Pl @%@é’r {dd &rfeatuhaé}waw(ﬁﬁlﬂ?odgl% B AR B Eh 2GRLALE TN

hexanes er vacuumto gi ve
4- ﬁerwlmeeelnrb(c&ﬁqugqtR%ml iPhEWC@OMHy,IIaMéOa&)éIFﬁéI(EJ =&l H@;I\BE)QBBG (£.4.21 g,

s/ 16" (a2 680 A s RE0N B 2 0 p g o 4 gl B P 8y 27

FZW lH)1258 Eﬁ@l),l(@BB@os?}Q) 8.717s, 1HH)MSB4% (MEB). 1H), 12.27 (s, 1H). M5 248
: ampl e B:
4-amn £o0: gthb H5h1prg0 mreshozy PRI TS tdpoxy) - 2- met hyl - qui nol i ne3- ¢

ar boxylg Grgdnde ethyl 4-hydroxy-6-methoxyquinoline-3-carboxylate (Example Ac, 1.24 g, 5.0

25  mmol) in POCI; was refluxed under nitrogen for 3 hrs. The solution was cooled to room
temperature and evaporated under reduced pressure. The residue was carefully quenched with
ice, and neutralized with 2.0 N NaOH to pH 7. The precipitate was collected by filtration,

washed with cold water, and dried under vacuum to give the title compound as a pale-yellow
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Me H2C H N O Prepared as in Exanple A from et hyl

4- am no-5- (2, 2-di net hy1- 3- oxo- 3- (propyl am no) -

pr opoxy) -weorzetdnebspai nol i ne- 3- car boxyl ate (Exanpl e Ba) a®Carusedi/osdict e sol i d
(41% . 1H NWVR 20(400 MHz, DMSO-d6) 6 0.73 (t, J =7.6 Hz, 3H), 1.25 (s,

6H), 1.33-1.42 (m 2H), 2.76 (s, 3H), 3.00-3.05 (m 2H), 4.16 (s, 2H), 7.01
(d, J =8.0 Hz, 1H, 7.29 (d, J =8.0 Hz, 1H), 7.67 (t, J = 8.0 Hz, 1H),
7.89 (t, J =5.8 Hz, 1H), 8.85 (bs, 1H), 12.28 (bs, 1H), 12.78 (bs, 1H. M

360 (Mghiid 1,29 9%@”1}!{ SINBR(4RINIML, DMSO-dy) § 1.36 (¢, J = 7.0 Hz, 3H), 3.96 (s, 3H),
4- am no- 5- Zg met hél 3- oxo 3- (pr opyl ani no) propoxy) - 2-

met hyl &tﬂllr(QJlﬂﬁéDSiméH XY @t &=2Tidz,d By ol -0k (ddn) 5£2.8, 8.8 Hz, 1H), 8.05 (d, ] =8.8

3-(3-a n e t hyl - N- propyl propan-an de (Tachdjian, C.
et al. rﬂﬁcﬁl)ﬂf %a( Oﬁﬁ % %%3183154221 1.38 g, 5.0 nmol) and et hyl
acet oaggh@ape Acﬁeﬁ@l 4hy droRy-omdthoxyquidbiind Dlareoeyl4td 50 nl) was added SnCl4

roog} 10 O 2 ol ? drolm/m{lqs&&w a1 ¥r| n han\ggh%{g}:}ﬁz{)@ﬁfSGOPﬁT U 20 0%%%@0461 at

reacti omy @kxfd@rrﬁmkﬂ\ﬁ%vaé &l d 26 oF ﬁ&eﬁﬂ%%én%@h hR, Jﬂﬁésohi'ffb‘ﬁ v§a@'cH61’e&’Eb was

cool ed to roomtenperature and the sol vent renoved under reduced pressure.
The r esoahnenyasatat laod BlahbOnN 106 nift) vAs admddThﬂmaum mMmia@irk Qvasﬁ\l)eﬂwmcsi addedCat room

tenperat re.to sol.ution s, filtered and th | ayer
5separ Bpiey nitiqgeh 5%{&33&3*1@59@?%&@5 oo i s AR iy Vi B ned
or gani qhk a8t PRRiphaeied cvilddiedyl MB-atidH) dasicd e tHoyser cthaehte ifhtines,
evaporation of the solvent, the residue was purified by chromat ogr aphy on

Si :1_ da ap firigursios Wisormito gie Ol 4-hydigkyr€- mﬁbowwllneh@%%ﬁ@rbwl@tg agnPyLf - white
125 (S adlia @380 1 NRMORO G, BRISCER) oF B g 1 S fa By 71
3. 00- 3308, 4.1 (RHy,7.00H2.2H)s7.32k4d, ] :042.,3% g, 1H), =55 (4 HA,.2 BE)1H)67.87 (d.d=J =

=5 o me Ty G ) 33 i iR o) T 70T 1D T (0

15 Prepared as in Exarrple A from et hyl
4- am no- 5- ( 2- et hyl buto(é2 2-met h IqU| nol i ne-3- carboxyl ate (Exanple Ca) as
a

WAi t &xappleyBy 43mpino-f1 dllmt:!tyl 103 3-PropylEmingpropesy)- Dstidgpimlinego” (t
J:8H§,_ca§ th%ggl4l (m 4H), 1.84-1.78 (m 1H), 2.73 (s, 3H), 4.11 (d
J=8 , J= 8 Hz, 1H), 7.32 (d, J= 8 Hz, 1H), 7.59 (t, J=8
Hz, 1H) 840 (brs, 1H), 110"@3e N , 13.91 (brs, 1H). Ms 303 (M).
20Exanpl e Ca: et hyl |
4- am no- 5- (2- et hyl but oxy) - 2HEEE hyquijioli ne;,3- car boxyl at e

NH, O N~
0]
Prepared as in Example A from cthyl 4-amino-5-(2,2-dimethyl-3-0x0-3-(propylamino)-
propoxy)-2-methylquinoline-3-carboxylate (Example Ba) as an off-white solid (41%). "H NMR

20 (400 MHz, DMSO-dg) 0 0.73 (t, J = 7.6 Hz, 3H), 1.25 (s, 6H), 1.33-1.42 (m, 2H), 2.76 (s, 3H),

3.00-3.05 (m, 2H), 4.16 (s, 2H), 7.01 (d, J = 8.0 Hz, 1H), 7.29 (d, J = 8.0 Hz, 1H), 7.67 (t, J = 8.0
Hz, 1H), 7.89 (t, J = 5.8 Hz, 1H), 8.85 (bs, 1H), 12.28 (bs, 1H), 12.78 (bs, 1H). MS 360 (MH").

Example Ba: ethyl 4-amino-5-(2,2-dimethyl-3-0x0-3-(propylamino)propoxy)-2-
methylquinoline-3-carboxylate

25  To a solution of 3-(3-amino-2-cyanophenoxy)-2,2-dimethyl-N-propylpropan-amide (Tachdjian,

C.etal. PCT Int. Appl. 2008, WO 2008154221, 1.38 g, 5.0 mmol) and ethyl acetoacetate (0.66
g, 5.0 mmol) in dry toluene (150 mL) was added SnCl4 (2.61 g, 10.0 mmol) dropwise via syringe
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Prepared as in Exanple Ba from 2-am no- 6-(2-ethyl but oxy) benzonitrile
(Exanpl e Cb) and ethyl 3-oxobutanoate as a white solid (89%. 1H NMR (400
MHz, DMVSWO@p13@265600 (t, J= 8 Hz, 6H), 1.32 (t, J= 8 HzPCIH)S2012/08@61. 41 (m
4H), 1.79-1.73 (m 1H), 2.54 (s, 3H), 4.08 (d, J= 4 Hz, 2H), 4.31 (g, J= 8
Hz, 2H), 6.92 (dd, J= 2, 8 Hz, 1H), 7.23 (dd, J= 2, 8 Hz, 1H), 7.50 (t, J=
8 Hz, 251H), 8.04 (brs, 1H. M5 331 (MH). Exanple Cb:

2- am no- 6- ( 2- et hyl but oxy) benzonitrile To a sol ution of 2-ethyl butan-1-ol

(1.02 gy 1'01591 t@mgggjru}e ﬁﬂﬂef’ﬁﬂrog&ﬂ: AP Rt rY)\@tﬁ tGRp it e 2AERGH Nakli Q% i n

m neral oil, in small portions at O C under nitrogen.
The V\@ﬂmmf@%@é FP@T?/I merm @@M@llwmm qdd@nrqwrxtemperaMS awgt the pedelerdt 0 C

under r%(§ ér(%édu%e{' Pl%Fsu-ll_e( il"&lg 51d%18 _)Ev(sls ﬁlrl.'tegva th%qgg ’taﬁld aqueous NaOH (ON?,'[ i on

am no- uoro enzoni e ‘reaction's
was St iwag ad!deatat ot temigdratune topHN -8, Tlﬁ:rsdluttlhﬁ m/aaﬁlt&’éd @hdthe ordaglitlayender

ni trogen. eacti on was cool ed ro nperature the uenched
wi t bﬁ?%ate Ee@ans R LT Wiy %tf@ff@g\ﬁvwfélé@cfﬁg aBrbregS %P@%‘F Eﬂyglrsa%r s
wer e Vasied Wik Byid hitedricdloveaN ey, Aﬁ&%%orﬁldn%%ﬂ%@o%ﬂt f\abenRiwgd under
reduced pressure. The residue was purified b\E/t chr omat ogr aphy on silica gel

( el uenturigdbyrelgmpatograpexemebga gob (GH%MePld in EtQac)do aiys tirditlescosmonird #ss 0| I

1. 29 Q t . 5

( o gn omgte s}jﬁg@@ ng‘%&/)“"*% I\g\gg%é@d yﬁ{zonggsé %53073895&2 L g%"ﬁz 3?3951 25 23
(d, J (58 6[-]2),,1 32-()t,,J $67.344,dH),J=351 HrlZ(m,]}H)) 23429 30,,3.00=3.85 (n, 2|H)-|)¢ 1219 2Byanpl e
D 4-a S a -2- i nal i ne- 3-
catBoxgrilgankt 44 s Hared Aol T Ao R Rr St Wyt 1D 7S (=R he
4- am nQHy- 7(@)§t']595'6CHE il ARB. 060 - A1) nAsAVapoxy) - 2-

15net hyl qui nol i1 ne- 3- car boxyl ate (Exanple Da) as a white solid (67%9. Mp.:
195 198 C. 1H NWR (400 MHz, DVMBO-d6) 6 1.51 (s, 6H), 2.75 (s, 3H), 4.48 (s

J J- 8 Hz, 1H),
770 (Aginigle ¢ “é’"ﬁ&“iﬁ)j"myéb‘g‘fs"?%sﬂ'fﬂfﬂq‘@ o dihropfagh L 150 5 76
(brs, 1H), 12.19 (brs, 1H, 12.8& LH) . IVB 395 (MH). Exarrple Da:
et hyl 4-am no-5-(2-(isonicotinam dq) - :@ hyl pr opoxy) - 2- et hyl qui no- 1 i ne- 3-
20car boxyl ate To a sol uti on ofH@LChy
4- am no- 5- (2- am no- 2- net hyl pr opoxy) Na-rzne h i nol i ne- 3-car boxyl ate
(Exanple Db, 1.0 g, 3.15 mml) in dry DM (20 nL) was added isonicotinic
acild ( Bopareg,as n Eguomiph)fron gﬂhvmmIMS EBcathylbr@gy mymethylquinahoeP; HOBt (554

umder ATEPDLS ERRRG CFRAE DR LY WBh fuss B o ol AR LR T 8 e
reacti @MS@)@;)J(S e.904&s.J ecSrHﬁ 61H) At.€%H unded, 4t duged.7piies sidy, .73 Themesi duk was
basi 11 4 Wer N RAEETof Bt BVh a2 SkerabtEa i 1o 6AS . T4 Bonbi ned
or gani qHl) aMeFosbWEI |), 13.91 (brs, 1H). MS 303 (MH").
20  Example Ca: ethyl 4-amino-5-(2-cthylbutoxy)-2-methylquinoline-3-carboxylate
Prepared as in Example Ba from 2-amino-6-(2-cthylbutoxy)benzonitrile (Example Cb) and ethyl
3-oxobutanoate as a white solid (89%). 'H NMR (400 MHz, DMSO-ds) 0 0.90 (t, J= 8 Hz, 6H),
1.32 (t, /=8 Hz, 3H), 1.48-1.41 (m, 4H), 1.79-1.73 (m, 1H), 2.54 (s, 3H), 4.08 (d, /=4 Hz, 2H),
4.31(q,/J=8Hz, 2H), 6.92 (dd,J=2, 8 Hz, 1H), 7.23 (dd, /= 2, 8§ Hz, 1H), 7.50 (t, /= § Hz,
25 1H), 8.04 (brs, 1H). MS 331 (MH").
Example Cb: 2-amino-6-(2-cthylbutoxy)benzonitrile
To a solution of 2-cthylbutan-1-o0l (1.02 g, 10.0 mmol) in dry THF (60 mL) was carefully added

NaH (60% in mineral oil, 480 mg, 12.0 mmol) in small portions at 0 °C under nitrogen. The
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WO 2013/ 025560PCT/ US2012/ 050461 washed with brine, dried over MySO4,
filtered, concentrated, and purified by chronmatography on silica gel

el uti ng wvohoBo2s30H i n di chl oromet hane to give the ti PCE/USenpoOsIdl as a
yellow solid (1.1 g, 83%. 1H NWR (400 MHz, DMSO-d6) 6 1.29 (t, J= 4 Hz,
3H), 1.51 (s, 6H), 2.94 (s, 3H), 4.28 (q, J=4 Hz, 2H), 4.42 (s, 2H), 6.93
(dd, J=1, 8 Hz, 1H), 7.24 (dd, J= 1, 8 Hz, 52H), 7.52 (t, J= 8 Hz, 1H),
769(dd J=2, 4 Hz, 2H), 8.14 (s, 2H), 8.37 (s, 1H), 8.67 (dd, J= 2, 4
2, 2o AR R s ESPI® BRc Nn foapr To t sluign e 2

Pr epar ad111&564ﬂ111015ba{mh6r118{ﬁ1 BG amdemmgal), and the reaction solution was stlrred at 0 °C —

1- (3-am no- 2- cyan ghenoxyc) 2- met hyl propan- 2- _yl carbamate ( npl e Dc) and
et hyl &TokesBlifsapyhihen ab3a %errawtbméwmwepdﬂ(egmwn I‘HSRM‘F @Wmmom

451 (o ingfya i g tyfgtvigosco e qifteilyg®: =y

(t, 5J=I1Betdnyerd Wpshed v3th ‘t(rbltesdrleZIH)Vﬁr NBSOLEFi{tdfk) andxapplaedDoderbedigyd

1-(3- 2 h -2-yl. t | uti f
L (3 a2 aORIne 1 FE ML BL9B B SRR MR Bl on of
15 m"rDIhkxdnes)Tb-E{vHZ& title: cbnﬂﬁﬁndms)co\mfes%m@dz 115063, '(R2MMVIR g()OMBHz rﬂIIItl} 5

fol |l oned by benzyl (g& 5-di oxopyrrolid g\i car bonat e e‘%"f) 42

at rootyBdhper &tter )"h%é leB{at Ao h%lsftﬁ(mé a9 GohTtdipetit #Qs(br“or 4 h

then Lhends 9ef 9-aneniassoapacal d che aauapushayer was extract ed

with Et0 he ‘conbi ned organic 'ayers were washed with brine and
driled over IVgSO4 After filtration, the solvent was evaporated and the

crude prlfle 20, chro ra ons I t: 0-60%
g ) L e T R e L L S R
NVR (4Qrbdxizlic 4WBO- d6) 6 1 30 (s 6H), 4.02 (s, 2H), 4.96 (s, 2H), 5.98 (s,
2H), 6.14 (d, J= 8.0 Hz, (dd J=10.8, 8.4 Hz, 1H), 7.12 (t, J=
8.4 Hz, 1H), 738721(m6|53 :

2- am no- 6- ( 2- am no- 2- net hyl pro ] pronitrile 25To a sol ution of

2- am no- 2- et hyl propan- 1- ol H L4719 &}4 ) in anhydrous THF (150 ml)
was added NaH (6.8 g, 161 mmol, 6’@%0 il) in small portions at O
C under nitrogen. The m xture was stirredHat for 30 m nutes and then
stirred at roomtenperature for another 30 minvfes. The solution was cool ed

down t (Pr%aﬁéd%g?d Bxan@fé Atk Bih 1@-%1%'—51(1"2 {;l%lc%ﬁgﬁrﬁld% QHHHtl%ﬂpl%p&%J%liU on of

2-am no-6-fl uorobenzonitrile 50 30

i n anhydrous TH
mL)S  Theethydandlima-3ngaxbaxy taydixamhierDa) ef b whetd s@vﬁ@ﬁ%@kM ningEr1 ORI € r nglt%MR The
reacti / 6 0 5046 oql room
terrperg{bure aﬁ%ﬁcszgr/\g éﬂllé @@ngg{%ﬂﬁgﬁﬁ aqu@ ous iﬁ?@ Jgo%u |ogﬁﬁ%llt&1

ext r act/edd Wizt HH)et 6y kt, deet Az, d H) 3XJ0 (dihé=do&bizn2d), 8rigasilel)] agecdkl, verledwashed
with brjn rj ed over . f'I a trat.ed. The crude m xture
was puHZf ?f‘e‘b%tjé (gﬁr ﬁﬁ%&%?ﬁﬁ bty f’be%qg'éﬁ&%?.(@mh 10% MeOH i n DCM
to gl VExhigletDd: b p&m%nsizi d&ﬁ—‘doltﬁﬂ&‘nﬁi@ - Ondtd@prdpeky9-01 % thy IR (3400 MHz,
R ety (BT, 64t(}§l,3 BH)},5 5 9t8y%ls,n 2H) . 6.13 (d,
J= 2@ OCP—TbOX}ﬂlﬂ? 6 31 (d J— 8. 4 Hz 1H) 7.15 (t, J= 8.4 Hz, 1H). MS 236

(M) . To a solution of ethyl 4-amino-5-(2-amino-2-methylpropoxy)-2-methylquinoline-3-carboxylate
(Example Db, 1.0 g, 3.15 mmol) in dry DMF (20 mL) was added isonicotinic acid (504 mg, 4.10
mmol), followed by EDCI (783 mg, 4.10 mmol), HOBt (554 mg, 4.10 mmol), and tricthylamine

(414 mg, 4.10 mmol) at room temperature under nitrogen. After it was stirred at room

25  temperature for 12 hrs, the reaction mixture was concentrated under reduced pressure. The
residue was diluted with water, and extracted with EtOAc (3X). The aqueous layer was basified
with 2N NaOH to pH 8 and extracted with EtOAc (3X). The combined organic layers were
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Exanpl e E:

4-am no-5- (3- (cycl ohexyl am no) - 2, 2- di et hy1- 3- oxopr opoxy) - 2- net hyl qui nol i ne
- 3- car boxwbi2013a2530 10 Me HO2C Prepared as in Exanpl eCAuScaniosisay |

4- am no- 5- (3-(cycl ohexyl am no) - 2, 2-di net hy1- 3-

oxopr opoxy) - 2- net hyl qui nol i ne- 3- car boxyl ate (Exanple Ea) as an off-white
solid (13%9. M 400 (MH). Exanpl e Ea: ethyl

4- am no- 5- (3- (cycl ohexyl am no) - 2, 2- di net hy1- 3- oxopr opoxy) - 2-

15met hWagﬁHdWItﬂ lSF?neSdlq'&f m%x/ig@tﬁ fﬁ'fe@&?-(:@&eﬁ@atédq a@fﬁﬁﬁ)ﬂiéﬁ 1t@‘ach{r(frﬁ%m)graphy on
344- ami no- 3- ( et hoxycar bony1)~-2-net hyl'qui nol i n-5-ypo

Xy) -
2, 2-di mémhgtlmﬂlﬁmgmtlbl(E/@wqfaoahﬁﬂ@rozmhaamw giyectho gk aerapaund asg yallow
yeI I oW by SQl,b E
344- ani ﬁo(?éﬁ(%ggﬁodycar I@Iolr{lﬁ@@ t‘j’f)néoll'%drfé 6%%@/?’% 21 dfEDng %0
propangs, GHACI.ZR [ £paried 288, 4.4 gxaﬁpwslzad,fﬁzommmﬁ) 7.24(dd, J=1, 8 Hz
3-( -a'o--yn e )-2,.2-di | - pr no e( e ) dethyl
3-oxob ’noé?t =§§sz'1 ﬁ%’d#&d’di gfft/ﬁg 2!17@ ggg @é@)eg Eg(d‘?g:
3- (3- am028H.0M820p EROXY) - 2, 2- di met hyl pr opanoate To a solution of benzyl

3- (2-cyano- 3- ni trophenoxy) - 2, 2-di met hyl propanoat e (Exanple Ed, 200 25 ny,
0. 56 misippieDing Pﬁﬁmmoyg%gmmdémeﬂwmﬁo rigmosngez soboit ot room

tenper gt iRy am?EE %33% BQ@roHl l?&gx}lel-&@ﬁnﬁl@%“ r% AR (ﬁ?henh}gp{ %%‘ h. The

reacti on m Xt ur to roomtenpera Wlth
Ac CEt . y]laaﬂ)amaec(iE arhplb@o)vaﬁd éthylteseduahdatanda jzeﬂbw MBwn solid (91%). 'H NMR

andUbr (R MieR V0 ot (r6tbsi 1 P LERed i BUagtl ar dds TP L& due was

purl fi edi by, 2y OREIQUEaphY. 0D, 51 (&7 -0ehz( Bipead (. 40% o, i .Bg t&%@mS) to
give a title conpound as a col orl ess oil (187 ngy, 100%. 325
Exanpl MEAI8 @dH2y| 3- (2- cyano- 3- ni t rophenoxy) - 2, 2- di net hyl propanoate 5To a

Chem SRS gE B T R o AT PR ARARR G VBB 0 o) ves
ar ef ulToya satidied of\laHn(uﬁG_%(I ammmknathy@rbpo@)lﬁng;mt&k &xample)Dd, 605@[1418 6
s HEBS 40 S8 i LB R g BRI B8l

2 6 dl m 51000 @61 diri- nlye) dafboh8te@44.82; 176MHAMb)) at RAth tthpehRAE TR TesBbHtWaON Was
stlrred at 0 C - RT under_ nitrogen overnjght. 10 The reaction mxture was
quenché&timggd o tgnanerawg fend b diep de ergamc Ef/@fAEaS(SSBQratedm@ @8 AbrceBYla¥Fgani ¢

| ayer s \ekerNasnGth GAL @) “Fhe c%ib%d%\’&'inc%@x%ere%aﬁsﬁéd &M@B@ﬁ@éﬂd‘ﬁﬁe@f the

sol vent, the residue was purified by chromatography on silica gel eluting
(El unetoyverdggs Bt O%ﬁerlfdtratemaﬂn@S9>1Vtm Vs weatoged mtdl the codpoilimds petifeeddiyown sol i d

(19,0 i.0 .

7 2 nars el od st o el g PAanEl R BeGebipiue s Bssrmped il e 1y
1.0 g, y3udsoiwmi.§ gJ 89%)’[ haNMR (41)@ MH)Z e Oadgad .30. (R%HY 4.00 4, RER 40f6 (ICL i n

et hanol The cl ear sol H8i gQHz ?Hstl rred f§)r 30 m nutes

ol ovab T T, B G aa kol i oo e (aa Pt ALl AR IRt

1H), 7.38-7.21 (m, 6H). MS 340 (MH").
Example Dd: 2-amino-6-(2-amino-2-methylpropoxy)benzonitrile

25  To a solution of 2-amino-2-methylpropan-1-ol (14.4 g, 161 mmol) in anhydrous THF (150 mL)
was added NaH (6.8 g, 161 mmol, 60% in mineral oil) in small portions at 0 °C under nitrogen.
The mixture was stirred at 0 °C for 30 minutes and then stirred at room temperature for another
30 minutes. The solution was cooled down to 0 °C again, and to this solution was added
dropwise a solution of 2-amino-6-fluorobenzonitrile (20.0 g, 147 mmol) in anhydrous THF (50

30  mL). The reaction mixture was then refluxed overnight under nitrogen. The reaction mixture
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204- am no- 5- (cycl ohexyl oxy) - 2- et hyl qui nol i ne- 3-carboxylic acid

hydrochl oride (1.12 g, 100% as a white solid. 1H NVR (400 MHz, DMSO d6) 6
1.30 (m wo201310288%61. 47 (m 2H), 1.53-1.72 (m 5H), 2.0PCZ/U82012/05048H), 2.82
(s, 3H, 4.78-4.82 (m 1H), 7.29-7.31 (d, J = 8.0 Hz, 1H), 7.61- 7.63 (d, J
= 8.0 Hz, 1H), 7.82 (t, J = 8.4 Hz, 1H), 9.30 (bs, 1H), 9.93 (bs, 1H. M
301 (M- HCl). 25 Exanple G sodium

4- am no- 5- (cycl ohexyl oxy) - 2- net hyl qui nol i ne- 3-car boxyl ate WO

2013/ 0233 608K é&ﬁ?&%éﬁ@%@émh{% A}Ja%@fuu%"d%e%l)ed FothAqSQus N1 lution and

4- am no- 5- (cycl ohexyl ox %w nol'i ne- 3-carboxylic acid (Exanple H,
1 0 g estrme 9thy1nacetm¢a(ﬁ1§) Tlmom)nad@gga@ddleﬂerawsmlwsmhwwﬁ bngdaed (294

[ te The was std o up to
60 C udt cf’rlrmD%e“’ sﬁ(li)'t |a85n écg%tprrkgdcl egr ngqeﬁitélﬁguge Ape ﬂe& by %h%%gatg\@%prﬂ?g)npr ovi de
sodi umsﬂrcagtlmmtﬁrg(v@yﬂMM@EmyI)CMm’%ﬁthuﬂ@ﬁﬂmﬁlﬁnaas edlobooyidazr4 1. 07 g,

150" 1 P bl A e 808 el B o i 59 S by

4.59-4663 (ﬁrn @ld)Hz H&%ﬁl% ed;41$iz=1ﬁ) 6154& J:*8)4HZ 1%%Ms22%6((MH9 = 8.0 Hz,
1H), 7.42 (t anple H:
4-am no- 5- (cycl ohexyl oxy) - 2- rret hyI qU| noI i ne- 3 car boxyl ic acid NH2 01) To a

sol uti I | net byl aul nolyi car boxyl ate
( BramprasfipEE i GEERRME AR 2hile =L ST BT 0
NaCH ( §inwlige-3ecaBBaxytivlayidi n 15 water (200 nL) at roomtenperature. The
reaction mxture was then refl%xeg overnight. The reaction solution was
cool ed dowmn to 0 C and carefu'YI lized with 4N HC1 to pH 7. The

resul tant sol ution was concentr er reduced pressure to renove nost
of the EtOH. The preci pltatEO@% ol Ilec by f||trat|on and re-di ssol ved

in EtOH (4 L) at 65 C and treat edNk RN charcoal (5 g) for 0.5 h.
The charcoal was renoved by filtration ov ce, and the 20 filtrate was
codlentrated. The precipitate was collected by>iltration, washed with cold

wat er , P@éjﬂre@ralsﬁdE éAVf?&ﬂH maﬁfﬂqo@ BloBby1dn@in@)- ¥, 2 dih@h}lL3-| € conpound
asa\/\hltesolld /2 p.: gy®82215cg’iHNl\/R %100

DVSO- deyomonoxzwﬂnqlzylgwiwm cazbwlaze wa(rmle E@H)as ap offghite sobgy13%). Mﬁ 4.71
(m 1H)400?Mi—1@)'7 12 (d, J =8.0 Hz, 1H), 7.24-7.26 (d, J = 8.0 Hz, 1H), 7.65
Example Ea: ethyl 4-amino-5-(3-(cyclohexylamino)-2,2-dimethyl-3-oxopropoxy)-2-
15  methylquinoline-3-carboxylate
Prepared as in Example Da from 3-((4-amino-3-(ethoxycarbonyl)-2-methylquinolin-5-yl)oxy)-
2,2-dimethylpropanoic acid (Example Eb) and cyclohexanamine as a yellow-brown solid (46%).
MS 428 (MH").
Example Eb: 3-((4-amino-3-(cthoxycarbonyl)-2-methylquinolin-5-yl)oxy)-2,2-dimethyl-
20  propanoic acid
Prepared as in Example Ba from benzyl 3-(3-amino-2-cyanophenoxy)-2,2-dimethyl-propanoate
(Example Ec) and ethyl 3-oxobutanoate as a brown solid (80%). MS 192 (MH").
Example Ec: 3-(3-amino-2-cyanophenoxy)-2,2-dimethylpropanoate
To a solution of benzyl 3-(2-cyano-3-nitrophenoxy)-2,2-dimethylpropanoate (Example Ed, 200
25 mg, 0.56 mmol) in AcOH (5 mL) was added iron powder (158 mg, 2.82 mmol) at room
temperature. The reaction mixture was then stirred at 90 °C for 1 h. The reaction mixture was

was cooled to room temperature then diluted with AcOEt. The precipitate was filtered off and the
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WD 2013/ 025560PCT/ US2012/ 050461 (t, J = 8.0 Hz, 1H), 12.80 (brs, 1H). M
301 (MH). Elenental Analysis Calculated (Found) for CL7H20N203: C, 67.98%
(67.74% ;wH208/023900 (7. 0199 ; N, 9.33% (9.40% . Exanpl e HaCTAiSh2/050461

4- am no- 5- (cycl ohexyl oxy) - 2- net hyl qui nol i ne- 3-car boxyl ate A sol uti on of

et hyl 3-oxobutanoate (29.9 g, 0.230 nol) in anhydrous toluene (200 nlL) was
5added to a solution of 2-am no-6-(cycl ohexyl oxy)benzonitrile (Exanple Hb,
49.8 g, 0.230 nol) in anhydrous toluene (1000 nmi) under nitrogen in a 3 L
round t@matt@m é&é&gsi%@waged @lt@wmoﬁ%@bahe HRQBr 8 BPENL YOS filsREfd ( 53. 9
m., 0.461 nol) was added over a period of approximtely 1 h. The oil
bath t evporaitdi The waslut hap pruaﬁ leom@@gr@ﬂa/m tilhea gebéetueint #0% KtOdycanwas

stirre e rature for to 5 C,
St 1 BeBhed Mok STRE BhAGd R Bisfisoil (8ERR LORR SRS e
i mmi smElahlaplelEsbbu&yD:s (2-ayanbiBenibopicnnxyf2,2- hﬁn@‘tﬂl}a@bpan'Bhe viscous oil was

further, concentr u 60 C, i SS Ive b et hyl
acetat do@ro %lonaﬁﬁ Qﬂgwirp Vet By oyorghpa e g ydel fflg@kg}’ %ol uti on
was di |2Ut)23d2w 4986 @6%@201%@% lédiy)THF@zdo%HLﬂ\Qma%&unyl{dde NaRdepRuLral i zed

with NaOH (3 N he organi c | ayer was separated, and the aqueous
enul si @nnmlsolb%tSrgéﬂédnmﬂldm srorleponiiers agf RYlunderetitaggen. Thercasiosolxubte tin

salts were.fi]ter, from aq us |l ayer th.t esalt and
2queoudr st 8 T b BhEuR ks B B R it R B ned
or gani ¢e haye1:5) Walod), id @6 rQ¥8sn Mgﬂ,waﬁ%ﬁé‘(ﬂ&ﬂ(ﬁd@ﬂRTﬁﬁqu§§§sﬂ oR/E‘ﬂ’n gh a
silica colum using 0% to 60% et hyl acetate in hexanes. The product was

pudPf i ddie bsactigrmipduraiwas za¢riched Wit hnEt, end extectyid watht B1© Aci BKe The wpmbmdd as an
off-whlteslld NVR 4(m
Ty . " bl S GGt iido SN, M RRAPSr RSy e

(2H), Ij—-l) r&&hﬁv&@pﬁﬂﬁecﬂﬂaﬂ) chr@ém5dgiaphy &i‘BlhcaﬁlgeZBhJﬁn@@ﬂqneth% Bt(®A H, heihﬁes) I—tl)é 64
m1,695 97 J = 7..19 J =8.4 Hz, 1H), 7.65
(t, J B iheiige cmoun@aﬁ%br@hworgﬂ)o0&/§7%29M§r3ﬁ)5]0v@5np| e Hb:

2- am no- 6- (cycl ohexyl oxy) benzonitrile To a solution of cycl ohexanol (19.1

, 0.191 nol) in anhydrous THF (500 nL) was added NaH 25(7.6 g, 40%in

m Aér alExgimple B: 49minm§-cyclohemepxy)pomethybguineling-Eeanbdsylioncid bydnechlphide

m xture was stirred at roomtenpggatywe for 1 h and a solution of

2-am no- 6-fl uorobenzonitrile (20.0 nol ) in anhydrous THF (150 i)
was added drop-wi se at roomte he reaction m xture was heated to
refl ux overnight then cooled to r2 omlt enperature and nost of the THF
removed under reduced pressure. lce Wakz e m.) was added to the
concentrated reaction 30 nixture fol &hed t 0Ac (500 mlL). The organic

| ayer was separated and successively washe WO

2013/ 029560 Rehsib5304-2md03H6cy clih bty 13 -2F m el q binb Higs - 3daﬂbext!ylm\aefd (Baabk,

filtered and ted duced Th fied b
oG8 T SUaREL L o0 ST EPLECC B £S541 S The 5| Bty o, O
2- ani ngdy k0! AR S BeRZARE LY 'f&ejOafﬁmﬁteE hwévawﬂa{ee% Ql‘ylne§s Wplle 267 .
1H NMVR (400 Mz, 13) 6 1.32-1 3H), TH), T 6-1. 69

( m20 2 Hy;aning-9- (w@@le@yﬂpxypfg methquumohne 3 carboxyhc ac1d hydrochlorlde (1.12 g, 100%)
as a white solid. "H NMR (400 MHz, DMSO-ds) 5 1.30 (m, 1H), 1.39-1.47 (m, 2H), 1.53-1.72

(m, 5H), 2.01-2.05 (m, 2H), 2.82 (s, 3H), 4.78-4.82 (m, 1H), 7.29-7.31 (d, J = 8.0 Hz, 1H), 7.61-
7.63 (d,J = 8.0 Hz, 1H), 7.82 (t, J = 8.4 Hz, 1H), 9.30 (bs, 1H), 9.93 (bs, 1H). MS 301 (MH -
HC).

25

Example G: sodium 4-amino-5-(cyclohexyloxy)-2-methylquinoline-3-carboxylate
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54.31-4.36 (m 3H), 6.23-6.27 (m 2H), 7.18 (d, J = 8.0 Hz, 1H. M 329
(MH). Exanple Hb: 2-am no-6-(cycl ohexyl oxy)benzonitrile Alternative Mthode
a): To aweabwsrizsssoof 2- (cycl ohexyl oxy)-6-nitrobenzoni t PCras¢Ezanabe Hc,
50.0 g, 0.20 nol) in THF/ AcOH (1:1 by volume, 500 nL) was added iron powder
(34.0 g, 0.61 nol) in one portion at roomtenperature under nitrogen. The
reaction mxture was refluxed for 10 40 mi n under nitrogen and cool ed down
to roomtenperature and Et OAc (2 L) was added. The precipitate that forned
was filtered off and washed with 0AC. e organic | ayer was separated and
washed successively with water (2 X]30 , agueous NaOH (1.0 N, 2 X 300
m.), saturated Na2CCB sol utiony{(3 > ine (300 nmL), dried over
Na2504fil tered and evaporat ed under rgduged pressure. The residue was
purified by chronatography on silica gel e hng with 1525% Et OAc in
hexanes to give 2-am no-6-(cycl ohexyl oxy) bepnzonitrile as a pale yellow oil
(45.0 g, 94%, which solidified after storage overnight at room

t enper dbourselutidh é#aatnosz-(¢ystdhoddony):2-meBylqudohee k-cabondicboid @mmpladk was

first Wi t h.nit o Pd/ dde nder

i ogan £ron bl RSB BB bet S5 Bhuml ol RRISTRTHIE P SHIE 111 o

( Exanp I\r@tdrluzls 1413) 2Tk miktuiré 5va§'@ﬂlr}ed AdRy:ahinedi sp Foeé (ranedtil (S [utioh beeuntt @egtic 20
aC| d (80.4 A refl ux condenser, a dropping funnel containing a solution

émTél?ﬁnWH%?tﬁ‘bfoedr(/%S £ Ryovide i ramingr> A pYalRhesviex Wet-shylduinedge-dt ) |

t her MOREL8kylaBi(f. l’)@geﬂ)o%)'a% wfhfl@ sOlid. "RGAVIRQuB0 RiH MBS @L)acihed | Asggni um
formate solution mL) was added at room tenperature, then the reaction

was sl étyl. ﬁéhﬁ@u‘lﬁlt P 1rpaxt. P, GH) 4R9E2. 00, Ak 2ubdds\idb, #dNt68r(wd L Har ef ul | y

unt i | t j f h e VO on.of occurred

25wth6;yguég§§f§/dog (I/Ocﬁ N )h,z:lr%r)’r{%2 Erqlliajtsl g?ﬁgh\{gy 7(Aﬁzr(;(treJea{g: flioh?H?tl\é[%%t%ook up to

40 m nyv@és+Heflore starting. The remaining of the ammoni um formate sol ution
? then added at a rate which maintained an internal reaction tenperature
90 Cto 48 C After the addition was conplete, the reaction m xture was

st i 11 e@xhRipleNOtAgiind8- (@}d]éﬂe%?lo&&) ﬁﬁleﬁ.ylam%hﬁ@@lcﬁ@b&?wa&@ room

terrperature The Pd/C was filtered out using a Teflon filter, and the

sol vent was evaporated. |ce 30 wafs /"t was added to the residue, then

t he water was decanted and di scard resi due WO

2013/ 025560PCT/ US2012/ 050461 was i sa\&gved in diethyl ether, washed with

wat er, then saturated sodi um bi carbo tion, then dried with

magnesi um sul fate and concentrated. The p ct was then purified on silica

gel using isocratic DCMto give the product as a yellow oil (31.5 ? 839 .
Exanpl d0pcsol 0219(1@§@qhblrﬁe%wn@xg§cyebh¢>€tﬂ%éﬁmhﬁtlﬂw@l@1%caébwlaﬁ? {Bampie
cycloh

sodi um ydrl%w%fgn(%; %@% (4§§ZHLQ% rfat)gl ?&Ed%ﬁ%fo%‘éﬁlﬁ%ﬁﬁ guallstér_%gen ]ﬁﬂgﬁld
redtt i ovatari(30unk) stasoraltdngwedutcoThvarcat®hankiprd way themflerpbratnighe. Bind stir
for another 1 hour t hen cqol ed d to -55 C a

26 o A ROBEM G v P Savh 0 6 GBI nitel Zateist THC R BB 3HE vias
stirregesdltadt @&mlas@mé@&wtﬁtmﬁaw 9fdced bf&@ibr@%%ﬁ@véj&w of ehe EXOHCTh@Nd
citric acid (23.4 ﬁrams 100. nol ) was added. The m xture was then

pour ed prqqtmtatec’éaswa eqted by @)ratm @hd iss@ivieddn EIQH (4L) at 65 °C and treated with
activated charcoal (5 g) for 0.5 h. The charcoal was removed by filtration over celite, and the

20 filtrate was concentrated. The precipitate was collected by filtration, washed with cold water, and
dried under vacuum at 60 °C overnight to give the title compound as a white solid (100 g, 99%).
M.p.: 220.0-221.5 °C. "TH NMR (400 MHz, DMSO-ds) 6 1.28-1.72 (m, 8H), 2.00-2.04 (m, 2H),
2.75 (s, 3H), 4.69-4.71 (m, 1H), 7.10-7.12 (d, J = 8.0 Hz, 1H), 7.24-7.26 (d, J = 8.0 Hz, 1H), 7.65
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acid (7.8 g, 0.041 nol), stirred for 15 mnutes, and the precipitated
product was collected by filtration. The crude product was recrystallized
from i sopwoparsal2536650 ni, heated to boiling, then cool egCaasoios@6C) ,
filtered, washed with isopropanol (300 niL), then air dried to give 84.4 g
yel l ow solid. The solid was dissolved in dichloronmethane (169 nL) and
filtered through a 15 plug of alumna to give the title corrpound as a pale
yellow solid (83.2 g, 83.2% . 1H NWR (400 MHz, DVsO-d6) 6 1.4 (m 4H), 1.6
(Eli) 2;|)(t JLs L0 ﬁmH’-)H)z Hé)g(i(b?s (P, r%'s')zmﬂmiﬁ) @éme“fglAnZtlyzg eflShiarch Fodnd) for8- 0 Hz,
: ' anpl e
4- ani n@lﬂizélgz%r §o@7r WI(@H%),H%ZJ% (r?éﬂf}(gblN?,Q 63(%;(96@%)”) 2- met hyl qui no20l i n

e- 3- carhox hyl

4 ar ool il AL sl oSy oo 2B el

met hyl @usdhlﬁidnnﬂeﬂryta-l’obﬁbwdrﬂhte (29X gmuw) al) il dnHy depus Buche (MO hL) wadkt OH (140
m.) vvas ded ueou NaOH Iut 2.0 N, .4 ) af roo e rat e. The
reaéu 8 i QAEP “9\%1% f“inF‘rOe cyglo ??‘Y &’ef%‘}mtﬁl?%{]%‘amﬂ?éi ‘@Lﬁ%% B8Pt i on
was neuy £|ﬁ1|1yth?o%§i tohen® (deoqnlphnaemﬁrbg& iNaHGLroua do &R e Sidheth MNgekath educed

pressure he residue was re-dissolved in EtOH (400 nL) and water (25 nL),
and tréb@é@tﬂmpﬁa@lrﬁar%@4(5@m Jolanolgsagaddse sBylypvaiteerstiofpt er renoval  of
t he fo rate
P A e L A

re-cr ywaalsﬂmradaautlmntefrmpnmuﬁb%vz-ﬁm andasdhianedolstddewmv@ﬁﬁﬂmtﬂiltuna@r @roégengi ve t he

title co d as a ite soli 1.5 218 NVR (400
W0 ® REe) e & depmt R gl i imgleitly Vo o b bogomat e bk

3. 86- 3'[913V(s%usjd‘i)was‘fuﬂlzer(cﬁnceﬁfated ﬁncﬂzivédiilum]& 68 o@ 1zdissdikd irbtoid®; éthyl J= 8.4
Hz, 1H), 7.57 (d, J= 7.6 7 (t, J= 8.0 Hz, 1H), 8.83 (brs, 1H),
12. 34 @patate (W), andganﬁﬁer{@ért@a‘lmr Erlvsmsw flap) The solution pyas dpied path f@(tfﬁyl
4-amn -o

et nyl el 6T T SRR A B AR R iR R RS0 L. The organi

3- ( 3- amayesowas xcpanamﬁhmdaheyaqulkbmmpﬂmmywas2¢>QPadiedBn¢Mheremtlmtmﬂanamed(’ihe

( npl. e and et 350X tano 5.2 nmL, 41.27
ity ol st e A FRat hE AP i sr OB R B AN B s
added dil@pwiveR vaeddor(c8 nfhe With cB1 BRtaidTh} cahbine® mgtaﬁfrwe@twre dHederer
nitrogen. The reaction mxture was heated to reflux faor hrs. The sol ution

was codetP+ epnceintede bpastadrthronale sifer elvieHeing %09 é&]%ﬁ%@é ACet@gited
pr essUrh@xan&"el“}{eeiﬁb&ué?w\é@%l_ﬁieﬁ%glr¥&95t£lﬂz§fog%n( BRI Mo)giange ﬂﬁéJ&JIﬁ'ILdumd at 0

Cto 15 pH 8 wt organi ¢ | ayer was separ at ed d the aqueous
| ayer weasn difrithiesoled (Gdeict. 4% HNEER)@@OMI@@ DMPO- dﬁhélé’&fib%n(ad lbﬁ)glaiﬁ ¢

| aygrs r| Hhe Na f % rat ed.
Th)eésreg’l eﬁm\gzgﬁurm 139 é?%r%nﬁtggfgg mo%ﬁgﬁogtgaigbe§ @?’%%I)agg%?xgﬁgol um
el uting. wﬁt 38(6; J|56%I-M?QH) glmﬂmhml@%Bbam@ Ja"lnd deg(eﬂqy - ysioal 2 (z;igd ~f3room Et 0AC
to give the title conpoun crea esoi 14.0 g, 889 1H NMR
(400 MHZ HZIb7[§§'E§deB§nE§IZﬂ@_L§(Ié (bf§:2'£ +1.24 (s, 6H), 1.32 (t, J=
7.2 Hz 1 4 12 (s, 2 4. 31 J=
- HZE‘X%\‘IE%]!L%lQSdH(Iﬁ@) 63(@010}%7(%xy)%et%m(nnﬂe l(_i)d, Py El " H)lH), > 4(9q7 t3

( m 3Hjlo agiopriopof cmhexml B@Bl ¢ NH)91 mol) in anipdraedTBE (309 raL)swamddth@H

T G R Nt R R T R R T

was ad dededathysih @dﬂﬁpeﬁa@k&oﬁ Bh dnda scﬂﬁxldﬂmlzrar&n&6qmo}o@hzdr@mm @ermrgeoatsur e
under nltrogen The bl ack reaction m xture was stirred for 2 h at 110 C

Excess Mf) isalydrausolidip (58 mlak wasadded Gormiscetf apm anagratyre ghheaeacting t hi ck

resul ti ( i on of
Nacr (TGS e S e S0l B Gl Thrlra B BORRHR ROTHE' 20, 1

m n Thecroo\gdninderiredusrd mseuseepa:r\mt@c[la(hnhm Wes adfled suthesoheentrand wastiext r act ed
ongf morictd 1030 £ BASALSER 4T TSSO TBENGS (OF.480) Gnd BHELS U5 RuskB e
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WO 2013/ 025560PCT/ US2012/ 050461 After evaporation of the solvent, the

resi due was purified by chromatography on silica gel eluting with 5-10%
MeOH i n DEM20smdssee- crystal lized from Et OAc to gi ve thePCirtuseoicos@oeund as
an off-white solid (5.57 g, 40% . Exanple Ib:

3- (3-am no- 2- cyanophenoxy) - N-i sopropyl - 2, 2-di net hyl propananmide 5 To a

sol ution of 3-hydroxy-N-isopropyl -2, 2-di net hyl propanam de (Exanple Ic, 5.12
g, 32.15 mmol) in dry THF (100 nL) was added portion-wi se NaH (60%in

m ner alyi@i | aterkmd %rlﬁe d%éd %\Zerméé teQ:dQnH' Blgordldd Jrfagﬁﬂaduc@ﬁ?résﬁﬁg N

m xture was stirred C for about 30 minutes until bubbling ceased.

2- A noesBlukvie mgbﬁmb»nq:hr@mhtegl(aph}e@l ghcml mtlngrwllt)l 20 aBeer larhdxarheto

sol uti an ire rni tlon tur
sl ow y g\%’e%al&l&o'%' etx% &)%enz gq%loenaéé‘n rat 1 W OIBQ%rgeé 2/3 press r e The
resi dugIMaCR@EKEN] . Blbll4l3 (Hk, em; lagd1 wehem)gmseoa@t(nuefly M- h 9B (hH RNd

AR AN T e i T S e R O %ﬁ?iﬁ%@ﬁﬂﬁbféidat’&mte
ﬁ; ysga@xhﬂﬁle&lﬂl |2dan{1|f_}|(j)6(gyclég)@/10)2( BV 100 MHz, CDC13) 6 1.18 (d, J= 6.8

(] C4.04-4.12 (m 1H), 4435@598
(d J=Atemnative Miathode @) S¥o ¢ ghlutipn-ofg-(gy tlphexyHxyly¢ nsrd\anZ(oaltrﬂs—(Esamp ¢,1H)

7,25, ok TR Aol T8 (s, SRS e Biolias e opY

3 hydr @™oy ) iA oﬁe domﬂeh Iayﬂopmmpﬂamee {16i6r Ditrgger0The mabt)onannkupe oparilxahfone ( 59 1

Jod0c dleh i Reh Fabeofidlohiasd 2uh Bt sand ELHSePue it ke
sol uti %c cfftaQRG Ehitcatvad fﬂﬂéﬂﬂ%ffﬁﬂ%ﬂecp\ﬁrﬁﬁ SHORe. ThB@rda@fl 16448 Wi Sepdias&iol ved

in EtO and the solution successively washed with bri nd?u%%@é dried over
Na2504 anéfgshed spesesi ety vkl siater 608308 nrexdigews Naghd (1 &N &l)

cor vaRREAE Lo S, (T, kG NGt g Eomeyp o @

1 02 ( uinde}xecﬁlcdd jaiz:$suf:‘d-|)l“ he BsBiRe (s pdnf:ed&zy&thmatQ&ﬂﬁphy&n?@h@ g8Belpmg dith, 4. 83

Sollit: angh Chiedp bt T empoiE lobaSy ol i SR pghT s 1© 2

di met hyl propam@ihtsoadifidd aftdr. sﬂor@e AéendghitaDlopmi tBmPéretalor omet hane (500 m.) was
added 143 di et hyl am nopr opyl - 3-et hyl -carbodi i m de hydroch] ori de O(22 0 g,
113 rnafiye Aot Sracsb ramgbatien diagh wag frpt pirged withnigiegen. 10

tri et hyligmng &8 sHhen ajdél Rt )ntro%éh TR wWeRREL QN NBSy §t(éy{§[o%9xﬁ{>/\6f)$9m

t enper at ur over ni ght . e crude mxture was concentrate
2013/ 0256@@%1&52(6&@1@5@&64_3 2 gel. i’b’i mva,pﬁnhwreusr @sﬁhdmé (Wé?smthaedlawpm n Et 0Ac

an vvash t upat ed NaHCCB anl c. | L ayer was
dr?gd Sver 8%%?@’8)4%% F’f%orned nseﬁél \Pém%%a 3con mmgas gglé) prrélglsﬁre to afford
t he ti lf@naen@o8nd0a90 aot) 1ﬁaﬁh}®r¢us(rﬁetﬂﬁlogq4984r%), tthno’kﬁ@er( Mtpgerbinlet and

| - gE i mzﬂq%ﬁlz E)ngtli]qg _glg%g?ivglp%lc' Oplégr%%lna r£§2€ ;o%ut?ond&ge rrELr}was%d é(doapt)rr(?opr)rcl)xy) 2- met hy

temperature, then the reaction was slowly heated to a maximum of 42 °C. The mixture was

monitored carefully until initiation of the reaction was observed (an evolution of gas occurred

25  with roughly a 10°C exotherm). Initiation of the reaction often took up to 40 minutes before
starting. The remaining of the ammonium formate solution was then added at a rate which
maintained an internal reaction temperature of 40 °C to 48 °C. After the addition was complete,
the reaction mixture was stirred for another 10 minutes at 45 °C, then cooled down to room
temperature. The Pd/C was filtered out using a Teflon filter, and the solvent was evaporated. Ice

30  water (1 L) was added to the residue, then the water was decanted and discarded. The residue
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Me H2C O Prepared as in Exanple A from et hyl

4-am no-5- (3-(cycl opropyl am no) - 2, 2-di net hy1- 3-

oxopr opoxwP-2813mes3ey| qui nol i ne- 3- car boxyl at e (Exanpl e 2apcadisaomosi4el sol i d
(60%. Mp.: 227- 10 229 C. 1H NWR (400 MHz, DVMBO-d6) 6 0.40-0.44 (m 2H),
0.58-0.62 (m 2H), 1.24 (s, 6H), 2.62 (m 1H), 2.77 (s, 3H), 4.15 (s, 2H,
7.01 (d, J =8.0 Hz, 1H, 7.30 (d, J =8.0 Hz, 1H), 7.67 (t, J = 8.0 Hz,
1H, 7.86 (d, J = 4.0 Hz, 1H), 8.75 (brs, 1H), 12.25 (brs, 1H), 12.77 (brs,

1H) . Mga3afsdiMd in dlethyl ether Was@ﬂam @lat%la thalsBtated sodium bicarbonate solution,
4- ami no-5- (3- (cycl opropyl am no) - 2, 2- di met hy1- 3- oxopr opoxy) - 2-

15met hyhauiried Withen@neavib oxlfite ved concentramdeﬁém@cbdast Was t ifed pa silicogel

344- 3- b | 0
yl) oi;r;]) ngg ?Oéra]hc *ﬁ% lgg}r%l)pég%lgﬁf %@Hwﬁq é%ﬁ) 83 A’Ei cycl opr opanani ne as a
pale y hmp_le&m Qdcﬁcﬁd%(yloiﬁ MObéI&ﬁmMﬂz DMSO- d6) 6 0.14-0.45 (m 2H)

0 5 -9 T@§. S%mtlogg} cyciohféartoi (462{gramg{ (Iaol) ﬂl aTtlhgdrguli:EHFéﬂ%d) Wgﬁ)gc?dgé ( d 1H)

ZH)27 ﬁ/‘é@dlﬁ gdﬁd@@O@tgrmﬂs . ﬁ)SQndT?at ADE uddef %1t£c%en It réacBoftBixtddwas8- 09 (s,
4- am n@UQWQ(BtO(\W@I Sdfb’ﬂv ¥o th'@mga@@ﬁﬁfbﬂtﬂhM—agoﬂi%bbh%o%w asghereqoRledqui nol i ne

-2-car byl S gy MO0 ORTRARPST VSRR AF R4 hases, TRESHCIRRY- )

Prepared as in
4 am' netived @-rfay mdnqmatyﬂeamm@ﬁ Zhﬁ-dzbbhfétdbwﬂl-t@ -20 °C, and citric acid (23.4 grams,

A TR O A T NS S TN R
1 52 1.0613 (1. 8g, 801 mbl)BirdedF6r fﬁﬂnm%l’&; and tHe ﬂ@c@ﬂﬂt@d é‘ﬂgﬂu&ﬁ}as cgllezzﬁzd(b? 3H)
41652H) 4.17-4.26 (m 1H), 7.01 (d, J =280

7 (d,
1H)ﬁ1trailoe7 The cruge progug was recrifaliizedgion thp@panOQ (FH0ppL, @F-l)?d tcsbozhng brs,
1%hei5c RES 0 °&P filtPreli BN fihed Hlth 481D mL), th lfcfﬂ%m?é ga: ethyl
4 ami no- é’; wallt_%ut 1mer?o’) % 5 ﬁl l%ﬁr% %0 gxopr o) oxen E fiv
met hyl @ﬂﬂrgﬂallnw-s@hd afhosofidatas dlssolved in dlchloromethane (169 mL) and ﬁltered through a
15  plug of alumina to give the title compound as a pale yellow solid (83.2 g, 83.2%). "H NMR (400
MHz, DMSO-ds) 6 1.4 (m, 4H), 1.6 (m, 2H), 1.7 (m, 2H), 1.9 (m, 2H), 4.75 (m, 1H), 7.79 (dd, J

=2.0, 8.0 Hz, 1H), 7.84-7.91 (m, 2H).

Example 1: 4-amino-5-(3-(isopropylamino)-2,2-dimethyl-3-oxopropoxy)-2-methylquino-
20  line-3-carboxylic acid

Me N

’

R

To a solution of ethyl 4-amino-5-(3-(isopropylamino)-2,2-dimethyl-3-oxopropoxy)-2-

HO,C

methylquinoline-3-carboxylate (Example la, 14.0 g, 36.2 mmol) in EtOH (140 mL) was added
aqueous NaOH solution (2.0 N, 46 mL) at room temperature. The reaction mixture was stirred at
25 90 °C for 4 hrs. The resulting solution was neutralized at 0 °C to pH 7 with 6 N HCI, and
concentrated under reduced pressure. The residue was re-dissolved in EtOH (400 mL) and water

(25 mL), and treated with charcoal (200 mg) at 65 °C for 30 minutes. After removal of the
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10Prepared as in Exanple Da from
344- am no- 3- (et hoxycar bonyl) - 2- net hyl qui nol i n- 5-
yl ) oxy) - 2v@-2di3nesisy| pr opanoi ¢ aci d (Exanpl e 47b) and cyeCohist@asi4se as an

off-white solid (71%. M 400 (MH). Exampl e 4:
4-am no-5-0(1, 4)-trans-4-isobutyram docycl ohexyl ) oxy) - 2- met hyl qui nol i ne- 3-
15car boxylic acid M HR2C NH2 N) H Prepared as in Exanple A from

ethyl 4-amno-5-(((1,4)-trans-4-

i sobut ypaEd4 eaymﬂr%ﬁxmk )P “%s ea{c@a{tméﬂ ned ma%es’%mgﬁrM%&)@oﬁa Syak %ﬁﬁﬁm sry 4a)
as a white so M p. C. 1H NWR (

(s, 3Hrs- c@stglhzetson m Et@HQﬁbOlar@&lr@d@ndermuunlamT tegn(erﬂle 121119 conzpo@md ms 84

() et (T 23 c it Bloptip By 85755 6P (1

(s l:-lHZ 3H6,51t.:(4m(s, 31—1)2%85(528(&%3\%@39t3\(\ﬁn2H'211,34|!D(Z;@';S?HE’U[’OBJSQOI??@SHA&H) 2.
g e A HC R L b SRR E T R R

N1, 4) é]_t,rgam) fo (3cA41pG-MS ey aephenoxy) cycl ohexypi sobut yram de (Exanpl e

4b) and eth acetoacetate as an off-white 5solid g88°/c) M5 414 ( :
Exanpl e 4b: Example la: ethyl 4-amino-5-(3-(isopropylamino)-2,2-dimethyl-3-oxopropoxy)-2-

N- ((1, ( @lgq 2- cyanophenoxy) cycl ohexyl )i sobutyram de Prepared
in éietﬁr?{)@n&(@e P 9% 1 4) -trans-4- hydr oxycycl ohexyl )i sobut yram de

(Exarrpl e 4cMalnd A atwi aOScﬁutfdnuof cﬁbémmbﬂmﬂaao;ﬂmn(my)m-fsepmmlez 2dimahy(1919) .

0B p AU ACRRERE | th SPrbrth SoBmYT B Sk Saoaancde 3.5 G 4 51 €°
(Eit 4) - WANS - th- AV MO EY T LA @B ethar®S(120 ¢l )0dddesRichd {11034E9 wadBRddedQiréMrke
anp

4- ani |n<§n§l4n€8t6ﬁymL58i( 23 wEngly lat poonB qmHCHATIIE ndeTaii 880t ridp dRaF) g inH Bl &as-
car boxyl.is€q RGkHuxd Rr Mirs. The solution was cooled to room temperature and the solvent removed
under reduced pressure. The residue was dissolved in EtOAc (600 mL) and neutralized at 0 °C to
15 pH 8 with 6 N NaOH. The organic layer was separated and the aqueous layer was further
extracted with EtOAc (100 mL). The combined organic layers were washed with brine, dried
over NaySOy, filtered and evaporated. The residue was purified by chromatography on Biotage
SP-1, 40S x4 column eluting with 0- 5 % MeOH in dichloromethane, and re-crystallized from
EtOAc to give the title compound as a cream white solid (14.0 g, 88%). 'H NMR (400 MHz,
20 DMSO-ds) 0 1.01 (d, J= 6.4 Hz, 6H), 1.24 (s, 6H), 1.32 (t, J = 7.2 Hz, 3H), 2.55 (s, 3H), 3.87-
3.93 (m, 1H), 4.12 (s, 2H), 4.31 (q, /= 7.2 Hz, 2H), 6.87 (d, /= 7.2 Hz, 1H), 7.23 (d, /= 8.4 Hz,
1H), 7.49-7.53 (m, 3H), 8.09 (s, 2H). MS 388 (MH").
Mecthod B: to a solution of 3-(3-amino-2-cyanophenoxy)-N-isopropyl-2,2-dimethyl-
propanamide (Example 1b, 10.0 g, 36.4 mmol) in ethyl 3-oxobutanoate (110 mL, 874 mmol, 24
25  eq.) was added anhydrous FeCl; (6.5 g, 40 mmol, 1.1 eq.) at room temperature under nitrogen.
The black reaction mixture was stirred for 2 h at 110 °C. Excess of ethyl 3-oxobutanoate was
rotary evaporated at 80 °C. The thick resulting mixture was dissolved in EtOAc (200 mL). An
aqueous solution of NaOH (15%) (80 ml) was slowly added at 0 °C. The mixture was stirred for
15 min. The organic layer was separated and the aqueous solution was extracted once more with

30  EtOAc (100 mL). The combined organic layers were washed with brine, dried over Na,SOs.
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HO2C Prepared as in Exanple A from et hyl

4-am no- 2- met hy1-5- (2- met hy1- 2- ( 3- net hyl but anam do) pr opoxy) qui nol i ne-3-carb
oxyl ate (\Ewan/es®a) as a white solid (47%. Mp.: 195- Ped/US2012/50dWR (400
MHz, DMSO-d6) 6 1.50 (d, J = 4.0 Hz, 6H), 1.37 (s, 6H), 1.90-2.0 (m 3H),
2.73 (s, 3H), 4.32 (s, 2H), 6.92 (d, J =8.0 Hz, 1H), 7.28 (d, J = 8.0 Hz,
1H, 7.57 (t, J = 8.0 Hz, 1H), 208.45 (s, 1H), 11.14 (brs, 1H), 12.94 (brs,

1H). M5 374 (IVH). Exanpl e 5a: et hyl
4- am Nogfg; @Eﬁwncﬁa &@fm%f %né ‘?fesn@ieh%hp&iﬁﬁ Eg%Wn%%X 1y on 5111ca gel
qgui nol i ne- 3- car boxyl ate Prepared as in from et hyl

4- ami nelusing vithni-h¢o Mefk iy mMp@m-@stmeﬁﬁcqut@M tregige durtlexspimpoend
(ExaaneDb n I tanoic acid as an off-white solid 25 (100%. MS
402 (Mgﬁ WE}I % ]é&’r%tw H/%

4- am no- 5- ( xarﬁp;]bubﬁ mﬁﬁm%a@hhly}ienbgpwys)opﬂ)pym D-}dlllﬂbﬂlﬂl@fdpﬁﬁarﬁdéar boxylic

WD 2013/ 025560P US 050461 d
i grple &Brﬁ%??‘m?ln ? S %’w SN {ISPF YWy -lm(ﬁa@r@zp%fl (E?are Q?S%'IP g
rret hyl qgueqhﬂnsﬁl s dﬁﬁﬁﬁ@m@h@(ﬁa@mk& pBRbnass@NWAI (%@%slqal mﬁhel(a%% 1. 4M§p
184- 186 DVSO-d6) 6 0.89 (d, J = 8 6H) ,

6H), 2 32113'7 (HOR HY ) °C podqriitraudp,  Theamagios, mpxgyre wrasmilrl(ed atj) © Probpyt 3QL

1,32 gy g S5y efy s Gy 13m0 o,

et hyl 4ﬂ®.mhen®-hﬁic(1123tlrgdtnﬂt89r ﬁrm‘chanlghtrreT]lrfyfqacmpnm;@turz vrmt dp;ehdwdrsd)dwlyemﬂ}

iR G0 3 - conED AT Spss e ey D A it sn 4P dn FARAS P

( Exanp IV@.SM) coRButi SV With I rfne AGH G ads, @rl‘éﬁ' ot& 8ek0d alﬁ(ﬁ&%cenﬂ\&(ﬁ%e( Miue
Exanpl e7: 4- am no- 2- met hyl - 5- ( 2- net hy 2- (tetrahydro-2H pyran-4-car boxam do)

- pr Opm)mlgﬁﬁ@byrfg_cgys@élp%gmfm@ ,ﬂc/hexane to give the title compound as a white
crystalline solid (4.4 g, 50%). 'H NMR (400 MHz, CDCLs) ¢ 1.18 (d, J = 6.8 Hz, 6H), 1.32 (s,

6H), 3.94(s, 2H), 4.04-4.12 (m, 1H), 4.43 (s, 2H), 5.98 (d, /= 6.8 Hz, 1H), 6.21 (d, J = 8.0 Hz,
15 1H), 6.32(d, J= 8.0 Hz, 1H), 7.21 (t, ] = 8.0 Hz, 1H). MS 276 (MH").

Example l¢c: 3-hydroxy-N-isopropyl-2,2-dimethylpropanamide

Method A: to a Parr Reactor was added methyl 3-hydroxy-2,2-dimethylpropanoate (66.0
g, 0.5 mol) and propan-2-amine (59.1 g, 1.0 mol) at room temperature. The reaction mixture was
then stirred at 190 °C overnight. The reaction was cooled to room temperature and the solution

20  concentrated under reduced pressure. The residue was dissolved in EtOAc and the solution
successively washed with brine (5X), dried over Na,SO4, and evaporated under reduced
pressure. The residue was co-evaporated with dry toluene (100 mL X 2) to give the title
compound as a colorless oil (38.76 g, 49%). "H NMR (400 MHz, DMSO-ds)  0.98 (s, 6H), 1.02
(d, J=6.4 Hz, 6H), 3.32 (d, J = 5.2 Hz, 2H), 3.79-3.88 (m, 1H), 4.83 (t, /= 5.2 Hz, 1H), 7.11 (d,

25 J=7.2Hz, 1H). MS 160 (MH").

Method B: to a solution of propan-2-amine (9.7 mL, 113.0 mmol) and 3-hydroxy-2,2-
dimethylpropanoic acid (11.1 g, 94.2 mmol) in dichloromethane (500 mL) was added 1-(3-
dimethylaminopropyl)-3-cthyl-carbodiimide  hydrochloride (22.0 g, 113 mmol), 1I-
hydroxybenzotriazole monohydrate (17.3 g, 113 mmol), and tricthylamine (16 mL, 113 mmol).

30  The reaction was stirred at room temperature overnight. The crude mixture was concentrated on
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Me HO .0 NH2 0 150 Prepared as in Exanple A from et hyl

4-am no- 2- met hy1-5- (2- nmet hy1- 2- (t et rahydr o- 2Hpyr an- 4- car boxam do) pr opoxy) qu
i nol i ne- AwWoanizaeyicat e (Exanple 7a) as a white solid (65PCT/USe@2/05MW60- 173

C. 1H NWR (400 MHz, DVMBO-d6) 6 1.35 (s, 6H), 1.44-1.49 (m 4H), 2.40 (m

1H), 2.76 (s, 3H), 3.19-3.25 (m 2H), 3.75-3.79 (m 2H), 4.34 (s, 2H), 6.99
(d, J =8.0 Hz, 1H), 207.27 (d, J =8.0 Hz, 1H), 7.65 (t, J = 8.0 Hz, 1H),

7.84 (s, 1H. M 402 (M. Exanpl e 7a: et hyl _
4- am N@iZofRLPY FrdrcbdudRhdhkertad ISt OV Qrad ik VR Rirdka GANAPX AT B@APERPOXY)
ui nol i ne- 3-carboxylate WD 2013/ 025560PCT/ US2012/ 050461 Prepared as

i n Exanyles. DAhd oegmnsst hyer waadiind-oyey NagyndilRradet dngdl prappiased) wiler reduced
met hyl qui nol i ne=3-car.hoxyl at e .( Exanpl e a +
ot r anyiP ol IR ARIE A BERALE S3F 0 M S W a (6395 v 430
(MH). 5 Exanpl e 8:
4-am nQ- 2- et hyl - 5- (2- net hyl - 2- pr opi onani dopr.opoxy) qui nol i ne- 3-car boxyl i c
aci d MEXAMBRCD” Rip ‘PF“°'§/'(3'30P5F]€B€{}P§&F‘%J§°}' ﬁﬁﬁ%ﬁfyé-%wpmaw grmethyls
4- am nQuiidRatRVdarboxyfic ABighy ! - 2- pr opi onam dopr opoxy) qui nol i ne- 3- car boxyl at e
(Exanple 8a) as a white solid (31%. Mp.: 189-193 C. 1H 10 NMR (400 Mz,
DMSO-d6) 6 0.89 (t, J =8.0 oG 4 (s, 6H), 2.05 (q, J = 8.0 Hz,
2H), 2.72 (s, 3H), 4.31 (s, 2H, , J =8.0 Hz, 1H), 7.28 (d, J = 8.0
Hz, 1H), 7.54 (t, J = 8.0 HzHOLH) ,Y7.3 , 4H), 8.41 (brs, 1H), 11.02
(brs, 1H), 13.17 (brs, 1H. M 346N . N.__Exanpl e 8a: et hyl
4- am no- 2- et hyl - 5- (2- et hyl - 2- pr opi onam d@dpr opgxy) qui nol i ne- 3- carboxyl ate
15Prepared as in Exanple Da from et hyl ©
4- am no- 5- ( Propaict Qs 2n FRAMYle X GREX Ythyl24-afiBioby (3l E16piopladirdd2tpodiHoeye 3-
(Exanmpl e Db) and propioni¢c acid as a pal e-yellow solid .230/8. V& 374 (MH).

oxopropoxy)-2-methylquinoline-3-carboxylate (Example 2a) as a white solid (60%). M.p.: 227-

10 229 °C. '"H NMR (400 MHz, DMSO-ds) § 0.40-0.44 (m, 2H), 0.58-0.62 (m, 2H), 1.24 (s, 6H),

2.62 (m, 1H), 2.77 (s, 3H), 4.15 (s, 2H), 7.01 (d, J = 8.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H), 7.67

(t, J=8.0 Hz, 1H), 7.86 (d, J = 4.0 Hz, 1H), 8.75 (brs, 1H), 12.25 (brs, 1H), 12.77 (brs, 1H). MS

358 (MH)).

Example 2a: ethyl 4-amino-5-(3-(cyclopropylamino)-2,2-dimethyl-3-oxopropoxy)-2-

15  methylquinoline-3-carboxylate
Prepared as in Example Da from 3-((4-amino-3-(ethoxycarbonyl)-2-methylquinolin-5-
yl)oxy)-2,2-dimethylpropanoic acid (Example 47b) and cyclopropanamine as a pale yellow solid
(64%). "H NMR (400 MHz, DMSO-dy) ¢ 0.14-0.45 (m, 2H), 0.57-0.62 (m, 2H), 1.25 (s, 6H),
1.35 (t, J = 8.0 Hz, 3H), 2.58 (s, 3H), 2.62-2.65 (m, 1H), 4.13 (s, 2H), 4.35 (q, J = 8.0 Hz, 2H),
20 6.90 (d, 1H), 7.27 (d, 1H), 7.53 (t, J = 8.0 Hz, 1H), 7.79 (d, J = 4.0 Hz, 1H), 8.09 (s, 2H). MS
386 (MH)).

Example 3: 4-amino-5-(3-(cyclobutylamino)-2,2-dimethyl-3-oxopropoxy)-2-methylquino-

line-3-carboxylic acid
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Exanpl e 9:

4- am no- 5- (2- (cycl obut anecar boxani do) - 2- met hyl pr opoxy) - 2- met hyl qui no20l i ne-
3- car boxywocoms2es60 H) . 13 Prepared as i n Exanpl e RCrrusaoieobosbi

4- am no- 5- (2- (cycl obut anecar boxam do) - 2-

met hyl propoxy) - 2- met hyl qui nol i ne- 3- car boxyl ate (Exanple 9A) as a white
solid (65%. Mp.: 186-190 C. 1H NWR (400 MHz, DVSO-d6) 6 1.34 (s, 6H)
1.56-1.66 (m 1H), 1.73-1.84 (m 251H), 1.87-2.03 (m 4H), 2.78 (s, 3H),
3.00-3.08 (m 1H), 4.36 (s, 2Me. NO d J =8.0 H, 1H), WO

2013/ 025560PCT/ US2012/ 050461 7. 3¥ ( = 8.0 Hz, 1H), 7.66 (t, J = 8.0 Hz,
1H), 7.73 (s, 1H), 8.76 (brs;otH™> 1 (brs, 1H), 13.05 (brs, 1H). Ms 372
(MH) . Exanpl e 9a: et hyl 3 H

4- am no- 5- ( 2- (cyclobutanecarboxanldg) <nmeyhy opoxy) - 2-

nethquU|noI|ne 3-car boxyl ate 5Prepared asoin anple Da fron1ethy|

4- 5- 2-met h th
IR S A e R R SRS S oS DY S
200 (Md)copropoxy) Mb ’fBﬂ/lQulﬂithe 3- cagboxylllate (Example %a) astahwhlte sohdl(45%) é\/[p 1533- |
am no- -1 SODbU erirdln me ul nol I ne car pox ic
Toat dTRE “EBENS (WO, PRS- 5 praardh. éézrlrﬁsasnaraﬁ)ewflr%mtmy
4. agi ng @1 RbulyowRLPEY A1y oK) IRy L b TP nepdneqphon at e
(Exanpld7 WSS L o ¥
DIVBO (ilfﬁd J6= 8095, gH) M‘Dgt DzQQ) mz,,mgg %71@1( 68—-%308& (3H')3582](-8)(br521|1_|)H2 13 3§ill(b§sm
) m , ) m , . m
?g&%@ Y%hl\i&??#l\m]{_ 7.16 (d, J = 8.4 Hz, 1H), 7.26 (d, J = 7.6
HZ1 1H) 7 @Zarﬁﬁle Ba= 8ifl HZL-an%hB—S (Wc?ﬂ@auﬁ%mo) -2,2- dlmgﬂ(@moﬁoﬁwﬁoxyﬂlhw

4- am no- -1 sobutyryl |per|d|n oXy) met hyl qui nol i ne- 3-
car boxyl}eéh uinoline-3- carboxy ate

10 Prepared as in Example Da from 3-((4-amino-3-(ethoxycarbonyl)-2-methylquinolin-5-
yl)oxy)-2,2-dimethylpropanoic acid (Example 47b) and cyclobutanamine as an off-white solid
(71%). MS 400 (MH").

Example 4: 4-amino-5-(((1,4)-trans-4-isobutyramidocyclohexyl)oxy)-2-methylquinoline-3-

15  carboxylic acid

Me N
g
HOLC™ Y
NH2 O"h,

O,

Prepared as in Example A from ethyl 4-amino-5-(((1,4)-trans-4-
isobutyramidocyclohexyl)oxy)-2-methylquinoline-3-carboxylate (Example 4a) as a white solid
(86%). M.p.: 183-185 °C. "H NMR (400 MHz, DMSO-dy) 6 0.95 (s, 3H), 0.97 (s, 3H), 1.34-1.38

20  (m, 2H), 1.65-1.68 (m, 2H), 1.81-1.84 (m, 2H), 2.13-2.15 (m, 2H), 2.29-2.34 (m, 1H), 2.75 (s,
3H), 3.57-3.59 (m, 1H), 4.64 (m, 1H), 7.14 (d, J= 8.4 Hz, 1H), 7.26 (d, J = 8.4 Hz, 1H), 7.53 (s,
1H), 7.65 (m, 2H). MS 386 (MH").
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Prepared as in Exanple Ba from

2-am no- 641-i sobutyryl pi peridin-4-yl)oxy)benzonitrile 20(Exanpl e 10b) and
et hyl acevoaostasmoas an of f-white solid (82%. M 400 PhHUS2E2aMabEe 10b:
2-am no-6- ((1-i sobutyryl pi peridin-4-yl)oxy)benzonitrile Prepared as in
Exampl e Ca from 1-(4-hydroxypi peridin-1-y1)-2-nethyl propan-1-one (Exanple
10c) and 2-am no-6-fl uorobenzonitrile as an off-white solid (87%. MS 288
(MH). Exanple 10c: 1-(4-hydroxypiperidin-1-yl)-2-nethyl propan-1-one

25Pr epared g3 fh@ xanpia-4 &rs 1145 QBHEY L BuBEdrti 8O- IRERG [ )-p- 4- 0l as a
col orl essh Cl)l 'a . 3 B 1172n '@ §V\AD 20113/ 8?@560%%/ Us%flzgjoSO%l Exampl e
12: methylquinoline-3-carboxylate

4-am no- 5- ( thyl- r ox)2rrethy|qU|noI|ne3-
carboxylic gcﬁjarea)é%%@ gﬁglg{‘ Léatfaélcsj)ﬁ'o(e n (Exarrpl e A from et hyl

4- am n@yﬁmbﬁedoﬁyhyctlalﬁﬂprﬂso%tﬁ'admdﬁEhyn'hpB-4b) and ethyl acetoacetate as an off-white

0X0 ropox y | i ne- 3-car boxyl ate (Exanple 12a) as a V\/ni te solid
(75% . Sﬂhl‘Iv) 83/@g§'tsh‘}1/17‘gw6%1H NVR (400 M4z, DVSO-d6) 6 0.96 (t, J = 8 Hz,
3H), 1.24 (Exarﬁ'p'& ’4b3N&gl 4()Stran§-|2i)-(3 a%n@&ﬂ?%opﬁerrox%&(@cloﬁeygfl)ﬁ%butgﬁ}mdél 14 (S

2H), 7.00
Hz, 1H), 7 ch:pelted ag lrtE)@mpler@a frsnm)N( ,@Sra@wshyduqeqycyci@esﬁ)1§<khiléyram14)% 12 70

brs,
5 Pkt bbb tyopotcnr G AR S bR B I OLo) NS 30LMHL f ne- 3. ca
r boxyl ate Example 4E>rTéJQelréedrams-m}rydﬁ)ﬁanydlcme@b1ﬁas‘tmmram1de
3- 1 nol.l n )
1 \Bxy) 2. 2 PR Y Ko F a5t ot croPERHRIE By | ey fiohexanol o

hydr OC@CQI‘OHQ@ @15(5@%()qf4§-1w(Me1+)1550I id (61%9. M 374 (M—I) Exanpl e 13:
4- am no- 2- net hy1-5- (2- net hyl- 2- (2- (t et rahydr o- 2H- pyr an- 4-yl ) acet am do) -

pr opoxy) qui nol i ne- 3-car boxylic acid Me N HOCOO0
Example 5: 4-amino-2-methyl-5-(2-methyl-2-(3-methylbutanamido)propoxy)quinoline-3-
carboxylic acid
Me /N

|
o™ Q PR
NH, O \
H

Prepared as in Example A from cthyl 4-amino-2-methyl-5-(2-methyl-2-(3-methylbutan-

15

amido)propoxy)quinoline-3-carboxylate (Example 5a) as a white solid (47%). M.p.: 195-198 °C.
'H NMR (400 MHz, DMSO-dy) 5 1.50 (d, J = 4.0 Hz, 6H), 1.37 (s, 6H), 1.90-2.0 (m, 3H), 2.73
(s, 3H), 4.32 (s, 2H), 6.92 (d, J = 8.0 Hz, 1H), 7.28 (d, J = 8.0 Hz, 1H), 7.57 (t, ] = 8.0 Hz, 1H),
20  8.45(s, 1H), 11.14 (brs, 1H), 12.94 (brs, 1H). MS 374 (MH").
Example 5a: ecthyl 4-amino-2-methyl-5-(2-methyl-2-(3-methylbutanamido)propoxy)-
quinoline-3-carboxylate
Prepared as in Example Da from ecthyl 4-amino-5-(2-amino-2-methylpropoxy)-2-
methylquinoline-3-carboxylate (Example Db) and 3-methylbutanoic acid as an off-white solid
25 (100%). MS 402 (MH)).

Example 6: 4-amino-5-(2-isobutyramido-2-methylpropoxy)-2-methylquinoline-3-carboxylic

acid
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NH2 ON) H 20Prepared as in Exanple A from et hyl

4-am no- 2- met hy1-5- (2-net hyl- 2- (2- (t etrahydro-

2H- pyr an-weoybysaesisanm do) pr opoxy) qui nol i ne- 3- car boxyl at e PCEABap2A5W8R) as a
white solid (28%. Mp.: 175-178 C. 1H NMR (400 MHz, DVMSO-d6) 6 1.06-1.13
(m 2H), 1.35-1.38 (n1 8H), 1.79 (m 1H), 1.98 (d, J = 4.0 Hz, 2H), 2.77
(s, 3H, 3.10 (t, J 4.0 Hz, 2H), 3.60 (m 2H), WO

2013/ 025560PCT/ U82012/ 050461 4.34 (s, 2H), 7.01 (d, J = 8.0 Hz, 1H), 7.27
(d, J =8.0 H, 1H), 7.65 (t, Me=_8.0 1H), 7.88 (s, 1H), 8.76 (brs,
1H), 12.43 (brs 1H), 12.71 (brs, 416 (MH). Exanpl el3a: et hyl

4- am no- 2- net hyl - 5- ( 2- nethy1H§(§ hydr 8- 2H- pyr an- 4-

yI)acetanldo)propoxy)qU|nollne 3-canb 5Prepared as in Exanple Da
from et hyl 4-ani no-5-(2-ani no- 2- msthi/lp op )S\{
met hyl qui nol i ne- 3- carboxyl ate (Exanpl e Db) nd

hyd
(24(() tetr ahy Dlu\»/%ggﬂeh%@@xﬁnwem%m ahgm Sl ﬁ(ﬂgbmwa&?dd ﬁn{ea%‘i@r%p&lyb BHIVR

1 97 ( methquuuzﬂol@le’azqarlﬂix)f atQ(Ei&mpb 6a§8&¢)2} WBLt@%l(dt(38%) =M$ 0841-}286 2@!) H EMRL ( d

8 o m94@£%2@%3 %’% 010- §§‘éé iRt BDF%%H?? ésd (7"’38](12 28‘&1&)‘“ §I)Q£;)7 s 3%304 glfivrs 444

|'ﬁ‘0ﬂ€dJ 8.0 Hz, 1H)733dJ 80Hz 1H)765(tJ 8.0 Hz, 1H), 7.82 (s, 1H),
4 ami no- ?Z ﬁéL prop H{ 2-di net hy1- 3- oxopropoxy) 2-
met hy| guid{ersi Hak 3248 (ky 1)t53 ﬂﬁswﬁ)ﬂ@§é6@ﬂﬂgb}epared as in Exanple A from

ethyl 4-am gg%rg?lgg%lxy Ph%{lﬁ&% (ﬂ.%o}[‘) 189-)2 Ia%t gl(léjofogoxy) -2- meth }qulnohn -3-

di et hyl - 3- 2- met hyl qui no |ne 3-car e 14a) as a
white sabbeyl{t89%) . Mp.: 177-179 C. 1H NMR (400 MHz, DNBC)dG) 6 0.12-0.13

(m 21, 03003, Phald 52 6 Uy Fl S ihio 2Pkl 2 28

8. 00 Hz methylquiro188-3 éarbokytatS(Kxahiple Db and/isOBut{tic acld as &. WhikdzsolilHF8%$. 85 (brS
201K, 12,26 (brs, 1H), 12.76 (brs, 1H). M5 372 (MH).

Example 7: 4-amino-2-methyl-5-(2-methyl-2-(tetrahydro-2H-pyran-4-carboxamido)-
propoxy)quinoline-3-carboxylic acid

Me N

’

HO,C

: \/j/\ ; 0
H
15 0

Prepared as in Example A from ethyl 4-amino-2-methyl-5-(2-methyl-2-(tetrahydro-2H-
pyran-4-carboxamido)propoxy)quinoline-3-carboxylate (Example 7a) as a white solid (65%).
M.p.: 170-173 °C."H NMR (400 MHz, DMSO-ds) J 1.35 (s, 6H), 1.44-1.49 (m, 4H), 2.40 (m,
1H), 2.76 (s, 3H), 3.19-3.25 (m, 2H), 3.75-3.79 (m, 2H), 4.34 (s, 2H), 6.99 (d, J = 8.0 Hz, 1H),

20 7.27(d,J=8.0 Hz, 1H), 7.65 (t, ] = 8.0 Hz, 1H), 7.84 (s, 1H). MS 402 (MH").
Example 7a: ecthyl 4-amino-2-methyl-5-(2-methyl-2-(tetrahydro-2H-pyran-4-carbox-

amido)propoxy)quinoline-3-carboxylate
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Exanpl el4a: et hyl 4- am no-5- (3- ((cycl opr opyl net hyl ) am no) - 2, 2-di net hy1- 3-
oxopr opoxy) - 2- net hyl qui nol i ne- 3- car boxyl at e Prepared as in Exanple Da
from 34( aweaernsa23560 et hoxycar bonyl) - 2- net hyl qui nol i n-5- PCT/US2012/050461

yl ) oxy) -2, 2-di net hyl propanoi ¢ acid (Exanpl e Eb) and cycl opropyl net hanam ne
as a pale- 25yellow solid (80%. 1H NWR (400 MHz, DMSO-d6) 6 0.12-0.13 (m
2H), 0.29-0.31 (m 2H), 0.90 (m 1H), 1.27 (s, 6H), 1.33 (t, J = 8.0 Hz,
3H), 2.56 (s, 3H), 2.97 (t, J =8.0 Hz, 2H), 4.14 (s, WO
5033$25560B@;@M@zgsl%oﬁ%ﬁalezb\a oSk, 4 4Jmnn<§i5 Q2Hfinc2hnenfy Hlﬁgp&ggzal =

= 4.0 Hzethﬂcﬂ)molgle :B}_ca@lgpxym (Ewglpko@b Maﬂ tetrahydlﬁx?gﬂrpylgn ﬂ&arboxyhc acid as a

4 am ng but n t hy1- 3- oxopr opoxy) - 2- net hyl qui nol i ne- 3-
5car boyyﬁl}%ﬁ%‘%l g’lé/@%‘ R/Psﬁepargg as in Exanple A from et hyl

4- am no- 5- (3- (butyl am no) - 2, 2- di net hy1- 3-

0X0 ropoxy t hyl g |noI|ne 3-car hoxyl ate (Exanple 153) as an off whi t e

sol i f#&"e m"ﬁ-anylm% mefyyS-(Zrpelivr 2 Dropiapanidenyepe paquigolinerrcatboxylic g o

Hz, 3H)ac1d1 11-1.21 (m 2H), 1.27 10 (s, 6H), 1.32-1.39 (m 2H), 2.77 (s,

3H, 3.09 (q, J = 8.0 Hz, 2H), 4.17 (s, 2H), 7.03 (d, J = 8.0 Hz, 1H), 7.30
, J =8.0 Hz, 1H), 7.69 (t, '\fﬁe-/§. N, 1H), 7.88 (t, J = 8.0 Hz, 1H),

8.87 (brs, 1H), 12.41 (brs, 1H), (brs, 1H). Ms 374 (MH).

Exanpl el5a: et hyl 4- am no- 5- (3H@£ﬁ1ty amynoy, - - di met hy1- 3- oxopr opoxy) - 2-

net hyl qui nol i ne- 3- car boxyl ate 15Prlsl|32a0=\§é anple Da from

344- ami no- 3- (et hoxycar bony1) - 2- net hyI qU| noly n- 5-

yl ) oxy) -2, 2-di et hyl propan0| c acid npl.e Eb) and n-butyl am ne as

paI e-yel | owPEpRicd gnokxample Rpvfropy ywmlrm%@e&ed-5620nemyl(2rpr09wnar81de Hz,

3 06 3p%°':1_i’ %ycf%gﬁlgg}‘e'g Ig%ﬁﬁ’gy%z (E§3fn&§0 s s g%}ﬁte?’é%égm?l%wmg ?’%9 ﬁ% %H)H 6. 90

(d,10J NNRA46&z MHAHDMSFO2B) 6@ 89Jt,3 830 Mz ,6HY)H) .34 Ts, 533-1)(2 053q.9 880 Hz, 2HDH)
Ecampl 878G 3 Al 65 3026 0 b9yt 3o 03t st S LR 7 g+ 859 P2 et
yl - quitpgli ges3tiepgaexylsi cHRcei 02 (brVBHIORCL7 (brs, 1H). MS 346 (MH ).
Example 8a: ethyl 4-amino-2-methyl-5-(2-methyl-2-propionamidopropoxy)quinoline-3-
carboxylate
15 Prepared as in Example Da from ethyl 4-amino-5-(2-amino-2-methylpropoxy)-2-
methylquinoline-3-carboxylate (Example Db) and propionic acid as a pale-yellow solid (23%).
MS 374 (MH").

Example 9: 4-amino-5-(2-(cyclobutanecarboxamido)-2-methylpropoxy)-2-methylquino-
20  line-3-carboxylic acid
Me N

e

HOLC™ Y

Lﬁ?xmig

Prepared as in Example A from ecthyl 4-amino-5-(2-(cyclobutanecarboxamido)-2-
methylpropoxy)-2-methylquinoline-3-carboxylate (Example 9A) as a white solid (65%). M.p.:
186-190 °C. 'H NMR (400 MHz, DMSO-ds) § 1.34 (s, 6H), 1.56-1.66 (m, 1H), 1.73-1.84 (m,

25 1H), 1.87-2.03 (m, 4H), 2.78 (s, 3H), 3.00-3.08 (m, 1H), 4.36 (s, 2H), 7.01 (d, J = 8.0 Hz, 1H),
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HN WO 2013/ 025560PCT/ US2012/ 050461 Prepared as in Exanple A from
et hyl 4-am no-5-(2, 2-di net hyl- 3- oxo- 3- ( pent an- 3-

yl am no) pwopowyoesssenet hyl qui nol i ne- 3- car boxyl at e ( ExanplPeTASa)12as04a1 whi t e
solid (72% . Mp.: 172-174 C. 1H NMR (400 MHz, DMSO-d6) 6 0.69 (t, J = 8.0
Hz, 6H), 1.29 (s, 6H), 1.32-1.42 (m 4H), 2.76 (s, 3H), 3.59-3.64 (m 1H),
4.21 (s, 2H, 7.03 (d, J =8.0 Hz, 1H, 7.29 (d, J = 8.0 5Hz, 1H), 7.43 (d,
J =8.0 Hz, 1H), 7.69 (t, J =8.0 Hz, 1H), 8.79 (brs, 1H), 12.35 (brs, 1H),

12. 73 (7@25((121“:')8013{% ﬁ@ﬁﬂé&'ﬂ} J= 8.0 Hz ﬁm”’ﬂw (L), €Yo s, IH)) 12.01 (brs, 1H),

4- am no- met hyi- 3 - 0X0- 3- (pent an- 3- yI am no) pr opox
met hyl d&loﬁ(ﬂbmnléiBM‘Sa?ﬂ@dWéte Pr epar ed as in Exanple Da from

344- 3+ (et b

1) oxy) -5, SEsbEny 8y oBREY SR ek ihmid Smeiprona iz o
pal e- yaidt}gxmmﬁmind 3(<7a819©xylaid-| NVR (400 MHz, DMBO-d6) 6 0.68 (t, J = 8.0 Hz,
6 , = 8. 2.54
E)DS 3. 56 3%@%{% as) i Eﬁsa%le(?a eahﬁo“zﬁaﬂmﬂ é@ OFén meé‘lt@pm%oxgﬁ(d J
8 0 Iﬂ?@thyl@nolﬁle@ca@%xyﬂate‘(]@(aglﬁlgz Dbi%wclg&tﬂr@caﬂ%oxylﬁ Lidas adAe-whiedl (t,
J =8.0 Hz, 1 Exampl'e 17:

4- am néolzdﬁ%%inss‘lQOZ t)hyl 2- (2- nor phol i noacet ani do) pr opoxy) qui nol i ne- 3-c¢
arboxylic acid M H2C O ro NN) H Prepared as in Exanple A from et hyl

4- am no- 2- net hy1l- 5- (2- net hy1- 2- (2- nor phol i no- 20

acet amEzampieo ptidx y YeaminodS((B-isdb oty plpipelralie-4 {yBoayp2-emetdquinslize-Meatboxglid¢ | d
(3%%. Mp.: 173- 175 C. 1H NWR (400 MHz, DVsO-d6) 6 1.39 (s, 6H), 2.35 (t,
J =4, 89, , 2.74(s 3H), 2.85 (s, 2H), 3.47 (t, J = 4.8 Hz, 4H), 4.35
(s, 2H), 7.00 (d, J 8.0 Hz, : (d, J =8.4 Hz, 1H, 7.63 (t, J =
8.0 Hz, 1H), 7.71 (s, 1H. MB 41 (

HO,C
NH, O
T
o)

Prepared as in Example A from ethyl 4-amino-5-((1-isobutyrylpiperidin-4-yl)oxy)-2-
methylquinoline-3-carboxylate (Example 10a) as a white solid (88%). M.p.: 184-186 °C. 'H
NMR (400 MHz, DMSO-ds) ¢ 0.95 (s, 3H), 0.99 (t, 6H), 1.68-1.82 (m, 2H), 2.02-2.11 (m, 2H),

15  2.74 (s, 3H), 2.89 (m, 1H), 3.01 (m, 1H), 3.35 (m, 1H), 3.84 (m, 1H), 4.04 (m, 1H), 4.94 (m,
1H), 7.16 (d, J = 8.4 Hz, 1H), 7.26 (d, ] = 7.6 Hz, 1H), 7.67 (t, ] = 8.4 Hz, 1H). MS 372 (MH").

Example 10a: ethyl 4-amino-5-((1-isobutyrylpiperidin-4-yl)oxy)-2-methylquinoline-3-
carboxylate

Prepared as in Example Ba from 2-amino-6-((1-isobutyrylpiperidin-4-yl)oxy)benzonitrile

20  (Example 10b) and ethyl acetoacetate as an off-white solid (82%). MS 400 (MH").

Example 10b: 2-amino-6-((1-isobutyrylpiperidin-4-yl)oxy)benzonitrile

Prepared as in Example Ca from 1-(4-hydroxypiperidin-1-yl)-2-methylpropan-1-one
(Example 10c) and 2-amino-6-fluorobenzonitrile as an off-white solid (87%). MS 288 (MH").

Example 10c: 1-(4-hydroxypiperidin-1-yl)-2-methylpropan-1-one

25 Prepared as in Example Da from isobutyric acid and piperidin-4-ol as a colorless oil

(43%). MS 172 (MH)).
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Exanpl e 17a: et hyl

4-am no- 2- met hy1- 5- (2- met hy1- 2- ( 2- nor phol i noacet am do) pr 025poxy) qui nol i ne- 3
- car boxy|wDeo13w2s3013/ 025560PCT/ US2012/ 050461 Pr eparas2@g/0s036Exanpl e
Da from ethyl 4-am no-5-(2-am no-2-nethyl propoxy) - 2-

met hyl qui nol i ne- 3- car boxyl ate (Exanpl e Db) and 2-norpholinoacetic acid as a
yellow solid (37%. Ms 445 (MH). 5 Exanple 18:

4- am no-5- (3- (i sobutyl am no) - 2, 2-di net hy1- 3- oxopr opoxy) - 2- met hyl qui nol i ne- 3
-carboxylic acid 0 Prepared as in Exanple A from et hyl

4-am no- 5- (3- (i sobutyl am no) -2, 2-di net hy1- 3-

oxopr ofFcRMple -lﬁeHwniyufﬁﬁ(il-Geﬂlylfan@&)-Bdx@im@lﬁmm@XIB&?nqwlaninoﬁfle-ﬁhi te
solid (09%@‘ Q/L‘g 10 176 179 C. 1H NWR (400 MHz, DMSO-d6) 6 0.73 (d, J =
6.8 H 4 (s, 1.65-1.75 (m 1H), 2.77 (s, 3H), 2.89 (t, J =
6.4 Hz, 417(5 2H) 7. Me <. 8.4 Hz, 1H), 7.31 (d, J = 8.4 Hz,
1H), 767 (t J 8.4 Hz, 1H), 7.90| J-5.8 Hz, 1H), 8.84 (brs, 1H),
12.16 (brs, 1H), 12. 91 (brs, HbID)~ Exanpl e 18a:

ethyl 4-am no-5-(3 -(i sobutyl am nQy; vég]/ y1l-3-0 xopropoxy)-2-

15net hyl qui nol i ne- 3- car boxyl at e Prep re as in Exanple Da from

344- ami no- 3- (et hoxycar bony1) - 2- et hyl qui nold n- 5-

yl) exy) -2, 2pdi h 0 j Ci 1€ _zaRd. i ey s 2an
Y1) gxy) - 2 Sgﬁpgre?gg%@% paRgLE % Mﬂg)-n( gééﬁﬂp L€ nERe-5 38 9ethPaR oy L AT RR 1R 3
Exanpl e@prdpay)-Aenghylguifdloeed-obboxplate {Enanipdarl Jao ps 2 whitel sotit (1§%).MaxopBopoxy)

cantr A PR ST By LTI S D

di met hydq, 3=0KQ ¥ ®RXH); 2 H?CM) 01e) j ng03iL anporod @t £=Rxarmim, 1864, ps a
white solid WO 2013/ 2556 CT/'US2012/ 050461
=8.0 Hz, 1H), 7.90 (t,J = 80Hz 1H), 8.85 (brs, 1H), 12.32 (brs, 1H), 12.70 (brs, 1H). MS 346

10 (MH.

Example 12a: ethyl 4-amino-5-(3-(cthylamino)-2,2-dimethyl-3-oxopropoxy)-2-methyl-
quinoline-3-carboxylate
Prepared as in Example Da from 3-((4-amino-3-(ethoxycarbonyl)-2-methylquinolin-5-
yl)oxy)-2,2-dimethylpropanoic acid (Example Eb) and ethylamine hydrochloride as an off-white
15  solid (61%). MS 374 (MH").

Example 13: 4-amino-2-methyl-5-(2-methyl-2-(2-(tetrahydro-2H-pyran-4-yl)acetamido)-
propoxy)quinoline-3-carboxylic acid
Me /N

|
o™ @ 2 (3
NH, O N
H

20 Prepared as in Example A from cthyl 4-amino-2-methyl-5-(2-methyl-2-(2-(tetrahydro-
2H-pyran-4-yl)acetamido)propoxy)quinoline-3-carboxylate (Example 13a) as a white solid
(28%). M.p.: 175-178 °C. 'H NMR (400 MHz, DMSO-ds) § 1.06-1.13 (m, 2H), 1.35-1.38 (m,
8H), 1.79 (m, 1H), 1.98 (d, J = 4.0 Hz, 2H), 2.77 (s, 3H), 3.10 (t, J = 4.0 Hz, 2H), 3.60 (m, 2H),

71



(54% . Mp.: 170-172 C. 1H NWR (400 MHz, DVsO-d6) 6 1.26 (s, 6H), 1.54-1.71
(m 4H), 1.76-1.84 (m 2H), 2.35-2.42 (m 1H), 2.76 (s, 3H), 3.10 (t, J =
6.0 Hz, 2Wp,2om/m860s, 2H), 7.13 (d, J = 8.4 Hz, 1H), 7. 38T(u$2012/050481 0 Hz,
1H, 7.77 (t, J =8.0 Hz, 1H), 7.87 (t, J =6.4 Hz, 1H), 9.21 (brs, 1H),
10.92 (brs, 1H). M 386 (M+H). 5Exanple 19a: et hyl

4-am no-5-(3-((cycl obutyl nmet hyl ) am no) - 2, 2- di net hy1l- 3- oxopr o-

poxy) - 2- met hyl qui nol i ne- 3- car boxyl at e Prepared as in Exanple Da from

344- amyna- §i}9t '?@%X&WJDQMH 12 Ebhyd, gul @@Hznxﬁ) 7.65 (t, J = 8.0 Hz, 1H), 7.88 (s,
yl)oxy) -2, 2 di ‘et hyl'pr opanoi'c aci d (Exanpl e Eb) "and cycl obut yl met hanafi ne

as an OHD.-SuFf foes, 4B 18436 1H}\/$2[1’14br§,l\)|¥ﬁ9) M3 61 EdMHpl e 20:
5- (2- (6- Ammpni ohexan mdo th
ms,g hyl( qui n“o”:E th 154 %hlylg f Ir% 8rrn%né)gfe{up ﬁlé/}l-% (§ ﬁle?%ytf%(& (%etrahydro 2H-pyran-4-

Asol ut |yt)a¢:eftaémaa)prtq)o5y)@am(>ﬁne( 8-eabobylsitoxycar bonyl ani no) hexanam do) - 2-
yI pr opo met hyl UI noj i car boxyl i c .aci I e 2 a)
ol ) Hep oo o Lol N Forbatian faermin P PEan, Srbedaren 1.0
rrL) at nf QR SSTRBL 3B b Sy Lo EL%JanE?é DQ) ghd Q-r(ﬁ:@a}%tdré SR a&ﬁﬂﬁgb@é&& Qcfdoss £h the

reaction m xture was evap orated éness he resi was di ssolved in

H20 ( 5yellew polghd7¥he HrWBc(ﬂOMéHZW Dedt) By -Br P& frat 21% 1363} fpciid)). H20
-2 0'439"% ghg”lt% dTE‘e HEoiﬁfgts%( rsflﬁgér QY‘@%%@ '}ﬁ%?? And eyapor at ed

under T €SS e e In a déssr'ta over
phosphaHl)l,s4 b&nBQdeéHt)w 81 b J438.6 Ho 1038743 6f, J = 8.0 Hz, 1H), 7.49 (t, J = 8.0 Hz,

( o] opoxy) - 3- car boxy- 2- net hyl qui nol i n-4-am
|n| ﬁm ﬁ?ﬁ%& Qg)egraﬁ? %@M%w |d. 1H NWVR (400 MHz, DMSO-d6) 6 13.56
(s, 1H), 998(s 1H) 25 9.40 (s, 1H), 788(t J-83Hz 1H), 775(s

1H), 7.72-7.56 (m 7425d J=7.9 Hz 25 (d, J= 8.1 H,
4. 42 (Exapmfe 21481 ﬂ@mlw (3¢ cyszloermh{leﬁhylzmmémsdlmethﬂﬁ crmprmoxyﬁl)

25 s bl 220110 (n 2008 a0 ) w0

Exanpl e20a: 4- Anmi no- 5- (2- ( 6- (t'\éﬁr ’ti car bonyl am no) hexanami do) - 2-
nmet hyl propoxy) - 2- et hyl qui nol i ng- oxyI ic acid

HO,C
NH, \>§‘/ \/A

15 Prepared as in Example A from cthyl 4-amino-5-(3-((cyclopropylmethyl)amino)-2,2-
dimethyl-3-oxopropoxy)-2-methylquinoline-3-carboxylate (Example 14a) as a white solid
(39%). M.p.: 177-179 °C. 'H NMR (400 MHz, DMSO-ds) § 0.12-0.13 (m, 2H), 0.30-0.31 (m,
2H), 0.89 (m, 1H), 1.28 (s, 6H), 2.76 (s, 3H), 2.98 (t, J = 4.0 Hz, 2H), 4.17 (s, 2H), 7.03 (d, J =
8.0 Hz, 1H), 7.29 (d, J = 8.0 Hz, 1H), 7.68 (t, J = 8.0 Hz, 1H), 7.98 (t, J = 8.0 Hz, 1H), 8.80 (brs,

20 1H), 12.26 (brs, 1H), 12.76 (brs, 1H). MS 372 (MH").

Example 14a:  cthyl  4-amino-5-(3-((cyclopropylmethyl)amino)-2,2-dimethyl-3-

oxopropoxy)-2-methylquinoline-3-carboxylate
Prepared as in Example Da from 3-((4-amino-3-(ethoxycarbonyl)-2-methylquinolin-5-
yl)oxy)-2,2-dimethylpropanoic acid (Example Eb) and cyclopropylmethanamine as a pale-
25 yellow solid (80%). "H NMR (400 MHz, DMSO-ds) § 0.12-0.13 (m, 2H), 0.29-0.31 (m, 2H),
0.90 (m, 1H), 1.27 (s, 6H), 1.33 (t, J = 8.0 Hz, 3H), 2.56 (s, 3H), 2.97 (t, ] = 8.0 Hz, 2H), 4.14 (s,
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A solution of 6-(tert-butoxycarbonyl am no)hexanoic acid (0.21 g, 0.90 nmol)

indry DM (10 nL) was treated with triethylamne (0.46 g, 4.51 nmmol, 0.63

mL) and Ny82bi3/d8s5605 tetranmet hyl- 0- (N-succi ni m dypur oniPa®US2012/050461

tetrafl uoroborate (TSTU) (0.30 g, 0.99 nmol) at room tenperature under a

ni trogen atnosphere. The reaction mxture was stirred at roomtenperature

over 3h and then a solution of

5- (2- ammoni o- 2- et hyl pr opoxy) - 3- car boxy- 2- met hyl qui nol i n-4- am ni um

Ch' 0“ Qﬁg(@zﬁgq)h% 2O, 0y, 33% (dOJ 9, drHE?'DH)aﬁ%t(H'Jeimdﬁiﬂmﬁ 193 465 9.8 51
dry DVF 'was added dropw Se at roomtenperature. The

obt al néte, Mk 7t dast @ Hizy ik 8dtl (4.3H) odth fr(éh(]béﬂéture over 3 days and the

sol vent was evaporated. The residue was dissolved in a m xture of MeOH and

H20 (50 mL, 1:1) and the product was isolated by preparative HPLC ( RPCL8,

H20 - > Bxhidiphé d5adiamiing-S-(BRbuapaning)-22tdinfetld{3-opropxe)-2-ahdthgyaihotine 3-

evagorat ed under reduced pressure. The residue was dried in a dessicator

over plkBdeslicCihent oxi de to give 0.21 g (45% of

4-am no-5-(2-(6-(tert-but oxyme b

am no) hexanam do) - 2- net hyl pr opoxy) - 2-
15 net hyl qui nol i ne- 3-car boxylic ac||sav\,hite solid. 1H NWR (400 MHz,
DVSO d6) 6 12.95- 12.65 (myolEy N yd2x45-11.95 (m 1H) 9.05-8.60 (m 1H),
7.84 (s, 1H), 7.67 (t, J= 8.0 1H) , Zﬂ(d J= 8.2 Hz, 1H), 7.02 (d, J=
8.1 Hz, 1H), 6.71 (t, J= 5.6 Hz, 18~ .36 (s, 2F), 2.78 (s, 3H), 2.70 (q,
J= 6.4 Hz, 2H), 2.05 (t, J-73Hz 2H), d.45-1.34 (m 2H) 1.36 (s, 3H),

1.34 (s, 0-1..19 1.14-

LS oot o bt e 3l iR no
|'i n- 4- bt puRyg-dbBeth¥lQuinoline-3FOarBo 8 Qdtel t Ex@impld 124 By hn off-white solid (59%). M.p.:
4-am no-5- (2-am no- 2- net hyl pr O;\)/I)SC?/) 2- met hyl qui nol i ne- 3- carboxyl ate

( Exanpll85189 °€0 MR (D008 HABMSG-th) BtOH (£35- $10) HivadDabidbd 24 @uiRib; 10%7 of

t a e troge
at ngspte ) TR 18t Al e PR SORED BB 3 Moy SRRSO
cool edeoledm& (&i’rﬂ&r&ﬂﬂizelH]’H%%Eﬂ b &hélzcdHY 7na&xttul e SWaBzadj L 8t8&dbtso 1

wth a I t'o 0 5 ¢cidified solution was evaporated to
drynesﬁﬁ'ﬂ# @?i’ Lﬁgﬁ/gé](h‘is % %gﬁ%&gﬁrﬁ xture of EtOH and H20 (30 ni,

g 2t ont ) TSP aor | Aie 11 aar e e o bt ed and. cuanor 24 under
r educedndatnglac-3Teebexyliicue was WO 2013/ 025560PCT/ US2012/ 050461 dried in
o oo el AL PP e Ay By e o2
sol i d. yDERNNR-(1#aghWhioparDiGacid6)ExempE. EE} 9n®01 -futylarbie, a0 a1FlQy W mphdLH)

o, 0= % it Rl g el vy 888 o D st abi 15130t i

Exarrpl 921 ﬂsamsaqm%mtzwl (s.BH)( 30@8@9! @ny+pigoEas,i2)n4. 414y§ )zmytdms((sq) geigwl i ne-
- car boxgl ic acid Me 10Prepared as in rr{) A from et hyl
4 armi nélze 2Hy qﬂpl(_dg,hgpqg&%?ﬂgpdgﬂ A’ Hz, TH), 7.53 (t,J = 80Hz H), 7.81 (t, ] =

yl )zmat rgq)xggqth ng)!l@(%ezﬁ 6 boxate (Exanpl e 21a) as an off-white solid

(559% . f OC’lHN OOM—Iz DVMSO-d6) 6 0.96 (t, J = 7.6 Hz,
3H), 108125(m2H) 181(tJ:156Hz 2H), 2.19-2.26 (m 1H, 230

I(-I(Z:I, J leglzpéeg'Z ((IfZH) 4_aT§10-é k%Z %X?éd)pﬁntan- -%lgﬂzntglégdp%y %—nf gl'lyl

13.2 Hllulnlﬁilb‘% carb@@licecid] = 8. 4 HZ 1H), 7.27 (d, J = 7.6 Hz, 65
(t, J =8.4 Hz, 1H. M 372 (I\WH+)

s
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Exanpl e 21a: et hyl

4- am no- 2- met hy1- 541- pr opi onyl pi peri di n-4-yl ) met hoxy) qui nol i ne- 3- car boxyl at
e Prepar edoasiymsieranpl e Ba from PCT/US2012/050461

2- am no- 641- propi onyl pi peri di n-4-yOnret hoxy) benzo- nitrile (Exanple 21b) and
et hyl acetoacetate as an off-white solid (41%. M 400 (M+). 20Exanpl e
21b: 2-am no-6-((1-propionyl pi peridin-4-yl)nethoxy)benzonitrile Prepared as
in Exanpl e 22a from 1-(4-(hydroxynethyl)piperidin-1 -yl)propan-1 -one
(Exanpl e 21@)ep§1‘%€1 & am E‘;@anﬁilé |A'0fr9[999t71’a9ﬂ'4ta{ﬂuh§ 543 2ad191%{h?1 ¥&kb %V‘(péﬁ’chﬁg
(15% . Ms 288 (MH+). Exanple 21c: 1-(4-(hydroxynethyl)p ip eri din-1

-yl ) pr opannd)prapexy)-2- methquulrmhefpéfcewoaslaier(EEammipIléa)EAa whitsrsopd 6(1%@niyl.p.:

f&'ﬁ{ i quz% o0 BN Yidh MHEEDRARS,)%0.80 £252 €6 S8R 1 2ol 08y, 1MB- 147

- am NPm24HE I (353H)03 :59)3.44 @nsH: { re(hyHg a7 bRy | )83UHZOHIH)<Y7|2)90(>61}’) etua mol i ne
-3 carboxylic acid WO 2013/ 025560PCT/ US2012/ 050461

Pr epar & 85).i7i3edahp R e FgnT €2 fiyl = 4.0 Ab0 28 A by 1@44% 3 fll)fs tlernbz B

(et hyl(g,?r W%ﬁ@gxypoxy)qw nol i ne- 3- car boxyl ate (Exanple 22a) as a
white 429 71 195-198 C. 1H NWR (400 MHz, DMSO-d6) 6 1.55-1.80

(m 6H) . BRarpleQ 16an ethyP H)-amiho20B¢22- ane(tlml 31¢4)0; 3-theBBn 3dyladhine ) @ooxir-2- 3H) ,
276(3 7.07(d, J = 8.0 Hz, 1H), 7.27 (d, J = 8.0 Hz,
7 TSy ;g‘?‘éoz}‘(“ﬁi%'%iﬁoxyg}% (brs, 1H), 12.00 (brs, 1H), 12.83 (brs, 1H).
IVB 358 (MH) Prepared @@@ie&n@@&)a &bhy B-((4-amino-3-(ethoxycarbonyl)-2-methylquinolin-5-
anm no- 2- net hy (1,4)-trans-4-(mnet h);l car bam)yl ) cycl ohexyl ) oxy) qui.nol i ne

N BB%/X)?;?t%dTGﬂﬂP)éHQP@H’“a%“ﬂ r{EEepaWﬁF@ B&dfnegipp-3-amine as a pale-yellow solid

(1,4)-t1& lﬁrﬁﬁr@moﬁwﬁijﬁi@@@ 6?'3‘2)"68) aN= WﬁX'éH’)C Qh%%ﬁcﬁﬁiﬁgxﬁmﬁ?
(Exanple 22b) and ethyl acetoacetate as a yellow solid 386 (MH).
Exanpl élz23H), 1.37-1.42 (m, 4H), 2.54 (s, 3H), 3.56-3.61 (m 1H), 4.16 (s, 2H) 430 (q, J = 8.0 Hz,

(1. 4) - bignSeArd 3301 70 Prf Y ARoRNPORY bz N ey By GYEL QRSXANE525 BPY: 1 = 8.0
Hz, 1H), 8.06 (s, 2H). MS 416 (MH").
15
Example 17: 4-amino-2-methyl-5-(2-methyl-2-(2-morpholinoacetamido)propoxy)quino-

Me N
9
X, JVN

NH, O

line-3-carboxylic acid

Prepared as in Example A from ethyl 4-amino-2-methyl-5-(2-methyl-2-(2-morpholino-
20  acetamido)propoxy)quinoline-3-carboxylate (Example 17a) as a white solid (32%). M.p.: 173-
175 °C. 'H NMR (400 MHz, DMSO-dy) ¢ 1.39 (s, 6H), 2.35 (t, ] = 4.8 Hz, 4H), 2.74 (s, 3H),
2.85 (s, 2H), 3.47 (t, J = 4.8 Hz, 4H), 4.35 (s, 2H), 7.00 (d, J = 8.0 Hz, 1H), 7.27 (d, J = 8.4 Hz,
1H), 7.63 (t, T = 8.0 Hz, 1H), 7.71 (s, 1H). MS 417 (MH").

Example 17a: ethyl 4-amino-2-methyl-5-(2-methyl-2-(2-morpholinoacetamido)pro-
25  poxy)quinoline-3-carboxylate
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am de 15Prepared as in Exanple Ec from

4- ( 2- cyano- 3- ni trophenoxy) - N- net hyl cycl ohexane- car boxam de (Exanpl e 22c)
as pal e- ywbDl2013/@6860d (4199 . M5 274 (WVH). Exanpl e 22c:  PCT/US2012/050461

4- (2- cyano- 3- ni t rophenoxy) - N- met hyl cycl ohexanecar boxam de Prepared as in
Exanpl e Da from 4-(2-cyano- 3-ni trophenoxy) cycl ohexanecar boxyl i c acid
(Exanpl e 22d) and net hyl am ne hydrochl ori de as an orange solid (80%. M
304 (MWH). 20Exanpl e 22d: 4-(2-cyano-3-nitrophenoxy)cycl ohexanecar boxylic
aci d P d,as;,i r 441 [}gg@ /bic
acid and 2, g%g{eﬁl ta ?gge%%?ﬂ) H%e%glsﬁ a&lg)?rloanwg%(?%?%%%%@%s 9%11%(% :
Exanpl enc#g/lquinoline-3-carboxylate (Example Db) and 2-morpholinoacetic acid as a yellow solid

4- am nosHo 3id ) yl am no) - 2, 2- di net hy1- 3- oxopr opoxy) - 2- met hyl qui no25l i n
e- 3- ca?%%&f/ﬁ?échﬁf@éﬁ hosphate WD 2013/ 025560PCT/ US2012/ 050461 = Me HORC
Prepared as in Exanple F from 4-am no-5-(3-(isopropylam no)-2, 2-di net hyl- 3-

oxopr opoxy) - 2- net hyl qui nal j_ne- 3- car boxyli.c acid (Exanple and H3IPO4 as a
ohi Do ESAIPIE 1080y TR OB R BNRG BF Ug -sOP[apoxl2 Fheihylguings o
1.25 ( $ineBarbexvii® aty 3H), 53.86-3.95 (m 1H), 4.17 (s, 2H), 7.04 (d, J=
8.0 Hz, 1H), 7.30 (dd. J= 8.0 Hz, 0.8 Hz, 1H), 7.57 (d, J= 8.0 Hz, 1H),
7.70 (t, J= 8.0 Hz, 1H. M 3¢t Ry H3PO4). Exanpl e 24: sodium

4-am no- 5- (3- (i sopropyl am no) - 2 12- hy1l- 3- oxopr opoxy) - 2-

Prepared as in Example A from ethyl 4-amino-5-(3-(isobutylamino)-2,2-dimethyl-3-

oxopropoxy)-2-methylquinoline-3-carboxylate (Example 18a) as an off-white solid (60%). M.p.:

10 176-179 °C. "H NMR (400 MHz, DMSO-ds) ¢ 0.73 (d, J = 6.8 Hz, 6H), 1.27 (s, 6H), 1.65-1.75

(m, 1H), 2.77 (s, 3H), 2.89 (t, ] = 6.4 Hz, 2H), 4.17 (s, 2H), 7.01 (d, J =84 Hz, 1H), 7.31 (d,J =

8.4 Hz, 1H), 7.67 (t, J = 8.4 Hz, 1H), 7.90 (t, J = 5.8 Hz, 1H), 8.84 (brs, 1H), 12.16 (brs, 1H),
12.91 (brs, 1H). MS 374 (MH)).

Example 18a: ethyl 4-amino-5-(3-(isobutylamino)-2,2-dimethyl-3-oxopropoxy)-2-

15  methylquinoline-3-carboxylate
Prepared as in Example Da from 3-((4-amino-3-(ethoxycarbonyl)-2-methylquinolin-5-
yl)oxy)-2,2-dimethylpropanoic acid (Example Eb) and isobutylamine as an off-white solid
(82%). MS 402 (MH").

20 Example 19: 4-amino-5-(3-((cyclobutylmethyl)amino)-2,2-dimethyl-3-oxopropoxy)-2-
methylquinoline-3-carboxylic acid

Me N

]

Hozc: \/\(\ ; ’
NH, O\><WN\/D

0]
Prepared as in Example A from ecthyl 4-amino-5-(3-((cyclobutylmethyl)amino)-2,2-
dimethyl-3-oxopropoxy)-2-methylquinoline-3-carboxylate (Example 19a) as a white solid
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100 Prepared as in Exanple G from

4-am no-5- (3- (i sopropyl am no) - 2, 2-di net hy1l- 3-

oxopr opoxwP-2813mes3ey| qui nol i ne- 3- carboxyl i ¢ aci d ( Exanpl @eCT)usand/oMaibiCO3 as a
white solid (100%. 1H NWVR (400 MHz, DMBO-d6) 6 1.01 (d, J= 6.4 Hz, 6H),
1.23 (s, 6H), 2.56 (s, 3H), 3.86-3.94 (m 1H), 4.07 (s, 2H), 6.66 (d, J=
8.0 Hz, 1H), 7.14 (d, J= 8.0 Hz, 1H), 7.32 (t, J= 8.0 15Hz, 1H), 7.48 (d,
J=8.0 Hz, 1H. M5 360 (MH++H Na) The foll owi ng conmpounds in Table G

2013/ 0FBEAREL U013/ Dsodel e BRSEERA B (2 AEH D e (Wb 1)
Me | O 1HGRICSANIR, 01)H.BFH242gm, ﬂ]H) 52 162As(3H), &yﬂKDXyMHDiﬁi@aﬂaé&ﬁ BH)},éYrﬁiZKd) 2-
met hyl gropoxy) 145 Mkl UL, NG137 S8 PPV b %z, 11, 7.87 (1. T = 6.4 Hz, 1H), 9.21
(brs, 1H), 10.92 (brs, 1H). MS 386 (MH)).
5 Example 19a: cthyl 4-amino-5-(3-((cyclobutylmethyl)amino)-2,2-dimethyl-3-oxopro-
poxy)-2-methylquinoline-3-carboxylate
Prepared as in Example Da from 3-((4-amino-3-(ethoxycarbonyl)-2-methylquinolin-5-
yl)oxy)-2,2-dimethylpropanoic acid (Example Eb) and cyclobutylmethanamine as an off-white
solid (67%). MS 414 (MH)).

10
Example 20: 5-(2-(6-Ammoniohexanamido)-2-methylpropoxy)-3-carboxy-2-
methylquinolin-4-aminium trifluoroacetate
/N e
2CF3C0Os
HO,C
N H 3 \>< )W/ N H3
15

A solution of 4-amino-5-(2-(6-(tert-butoxycarbonylamino)hexanamido)-2-
methylpropoxy)-2-methylquinoline-3-carboxylic acid (Example 20a) (59.6 mg, 0.12 mmol) in
CH,Cl; (9.0 mL) was treated with trifluoroacetic acid (1.0 mL) at room temperature. After being
stirred at room temperature for 2h the reaction mixture was evaporated to dryness. The residue

20  was dissolved in H,O (5.0 mL) and the product was isolated by preparative HPLC (RPC18, H,O
— CH3;CN gradient). The appropriate fractions were collected and evaporated under reduced
pressure. The residue was dried in a dessicator over phosphorus pentoxide to give 43.6 mg (58%)
of 5-(2-(6-ammoniohexanamido)-2-methylpropoxy)-3-carboxy-2-methylquinolin-4-aminium
trifluoroacetate as a white solid. "H NMR (400 MHz, DMSO-ds) § 13.56 (s, 1H), 9.98 (s, 1H),

25 940 (s, 1H), 7.88 (t, J = 8.3 Hz, 1H), 7.75 (s, 1H), 7.72-7.56 (m, 3H), 7.42 (d, /= 7.9 Hz, 1H),
7.25 (d, J= 8.1 Hz, 1H), 4.42 (s, 2H), 2.81 (s, 3H), 2.72-2.60 (m, 2H), 2.08 (t, /= 7.3 Hz, 2H),
1.50-1.39 (m, 4H), 1.38 (s, 6H), 1.26-1.14 (m, 2H). MS 404 (M").
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acid 416 G2 M1 0 H2CNH2 O HN,. O

4- am no-5- ((4- (et hyl car banoyl ) cycl ohexyl ) oxy) -

2- met hyl owiOreo1ymese8- car boxylic acid 372 G3 Me | 0 HO2CPRHASO@ 2050461
4- am no- 5- (2, 2-di net hyl- 3- oxo- 3- (pyrrolidin-1-

yl ) propoxy) - 2- met hyl qui nol i ne- 3-carboxylic acid 372 G4

10

15

20

25

30

Example 20a: 4- Amino-5-(2-(6-(tert-butoxycarbonylamino)hexanamido)-2-

methylpropoxy)-2-methylquinoline-3-carboxylic acid

A solution of 6-(tert-butoxycarbonylamino)hexanoic acid (0.21 g, 0.90 mmol) in dry
DMF (10 mL) was treated with triethylamine (0.46 g, 4.51 mmol, 0.63 mL) and N,N,N',N'-
tetramethyl-O-(N-succinimidyl)uronium tetrafluoroborate (TSTU) (0.30 g, 0.99 mmol) at room
temperature under a nitrogen atmosphere. The reaction mixture was stirred at room temperature
over 3h and then a solution of 5-(2-ammonio-2-methylpropoxy)-3-carboxy-2-methylquinolin-4-
aminium chloride (Example 20b) (0.33g, 0.90 mmol) and tricthylamine (0.46 g, 4.51 mmol, 0.63
mL) in dry DMF was added dropwise at room temperature. The obtained mixture was stirred at
room temperature over 3 days and the solvent was evaporated. The residue was dissolved in a
mixture of MeOH and H,O (50 mL, 1:1) and the product was isolated by preparative HPLC
(RPC18, H,O — CHsCN gradient). The appropriate fractions were collected and evaporated
under reduced pressure. The residue was dried in a dessicator over phosphorus pentoxide to give
0.21 g (45%) of 4-amino-5-(2-(6-(tert-butoxycarbonylamino)hexanamido)-2-methylpropoxy)-2-
methylquinoline-3-carboxylic acid as a white solid. '"H NMR (400 MHz, DMSO-ds) 6 12.95-
12.65 (m, 1H), 12.45-11.95 (m, 1H), 9.05-8.60 (m, 1H), 7.84 (s, 1H), 7.67 (t, J = 8.0 Hz, 1H),
7.29 (d, J=8.2 Hz, 1H), 7.02 (d, /= 8.1 Hz, 1H), 6.71 (t, J = 5.6 Hz, 1H), 4.36 (s, 2H), 2.78 (s,
3H), 2.70 (q, J = 6.4 Hz, 2H), 2.05 (t, J = 7.3 Hz, 2H), 1.45-1.34 (m, 2H), 1.36 (s, 3H), 1.34 (s,
3H), 1.30-1.19 (m, 2H), 1.14-1.03 (m, 2H). MS 503 (MH").

Example 20b: 5-(2-Ammonio-2-methylpropoxy)-3-carboxy-2-methylquinolin-4-aminium
chloride

To a solution of ecthyl 4-amino-5-(2-amino-2-methylpropoxy)-2-methylquinoline-3-
carboxylate (Example Db) (0.65 g, 2.05 mmol) in EtOH (35 mL) was added a solution of NaOH
in H,O (2.0 M, 5.2 mL) at room temperaturc under a nitrogen atmosphere. The obtained reaction
mixture was heated at 80 °C over 3h and cooled to room temperature. The pH of the cold
mixture was adjusted to 1 with a solution of HCI (1.5 M) and the acidified solution was
evaporated to dryness. The residue was dissolved in a mixture of EtOH and H,O (30 mL, 1:1)
and the product was isolated by preparative HPLC (RPC18, H,O — CH3;CN gradient). The

appropriate fractions were collected and evaporated under reduced pressure. The residue was
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Me HO2CO NH2 ONf H 4-am no-5-(2-(isopropyl am no) - 2- oxoet hoxy) - 2-

nmet hyl qui nol i ne- 3-carboxylic acid 318 G5 M| 0 HOC NH2 0 O

4- am no- SwQ20B/ds3eet hy1- 3- (et hyl ami no) - 3- PCT/US2012/050461

oxopr opoxy) - 2- net hyl qui nol i ne- 3-carboxylic acid 332 G6 MeN 10 HO2C NH2 C) -

dried in a dessicator over phosphorus pentoxide to give 0.41 g (54%) 5-(2-ammonio-2-

methylpropoxy)-3-carboxy-2-methylquinolin-4-aminium chloride as a white solid. "H NMR (400

MHz, DMSO-ds) 6 10.05-9.90 (m, 1H), 9.15-9.00 (m, 1H), 8.69-8.57 (m, 3H), 7.91 (t, J= 8.3

Hz, 1H), 7.65 (d, J = 8.0 Hz, 1H), 7.38 (d, J = 8.3 Hz, 1H), 4.39 (s, 2H), 2.84 (s, 3H), 1.44 (s,
5  6H).MS291 (M)

Example 21: 4-amino-2-methyl-5-((1-propionylpiperidin-4-yl)methoxy)quinoline-3-
carboxylic acid

Me /N| o

HOZC: \/\(\ j/: NJ\/
NH, O

10 Prepared as in Example A from ecthyl 4-amino-2-methyl-5-((1-propionylpiperidin-4-
yl)methoxy)quinoline-3-carboxylate (Example 21a) as an off-white solid (55%). M.p.: 168-170
°C. 'H NMR (400 MHz, DMSO-ds) 6 0.96 (t, J = 7.6 Hz, 3H), 1.08-1.25 (m, 2H), 1.81 (t, J =
15.6 Hz, 2H), 2.19-2.26 (m, 1H), 2.30 (q, J = 7.2 Hz, 2H), 2.55 (t, J = 12 Hz, 1H), 2.75 (s, 3H),
3.01 (t,J =12 Hz, 1H), 3.88 (d, J = 13.6 Hz, 1H), 4.1 (d, J = 5.6 Hz 2H), 4.42 (d,J = 13.2 Hz,

15 1H),7.02(d,J=8.4 Hz, 1H), 7.27 (d, ] = 7.6 Hz, 1H), 7.65 (t, ] = 8.4 Hz, 1H). MS 372 (MH").

Example 2la: ethyl 4-amino-2-methyl-5-((1-propionylpiperidin-4-yl)methoxy)quino-
line-3-carboxylate

Prepared as in Example Ba from 2-amino-6-((1-propionylpiperidin-4-yl)methoxy)benzo-
nitrile (Example 21b) and ethyl acetoacetate as an off-white solid (41%). MS 400 (MH").

20 Example 21b: 2-amino-6-(( 1-propionylpiperidin-4-yl)methoxy)benzonitrile

Prepared as in Example 22a from 1-(4-(hydroxymethyl)piperidin-1-yl)propan-1-one
(Example 21¢) and 2-amino-6-fluorobenzonitrile as a pale-yellow solid (15%). MS 288 (MH").

Example 21¢: 1-(4-(hydroxymethyl)piperidin-1-yl)propan-1-one

Prepared as in Example 24a from propionyl chloride and piperidin-4-ylmethanol as a

25  colorless oil (40%). MS 172 (MH)).

Example 22: 4-amino-2-methyl-5-(((1,4)-trans-4-(methylcarbamoyl)cyclohexyl)oxy)quino-

line-3-carboxylic acid
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O 5-((1-acetyl pi peridin-4-yl)oxy)-4-am no- 2-
qui nol i ne- 3-car boxyl I c aci d 344 Compound No. Conmpound M5 (MH) G 7
1 WO020Q/d$50 0. --,N). PCT/US2012/050461
0-5-((1- |sobutyrylp|per|d|n 3 yI)oxy) 2- net hyl qui nol i ne-3-carboxylic
72 G 8 MeNOO HO2CN
Me N
|
HOLCT
NHy O, :
H
N\

0]

Prepared as in Example A from ethyl 4-amino-2-methyl-5-(((1,4)-trans-4-
(methylcarbamoyl)cyclohexyl)oxy)quinoline-3-carboxylate (Example 22a) as a white solid
(42%). M.p.: 195-198 °C. 'H NMR (400 MHz, DMSO-ds) § 1.55-1.80 (m, 6H), 2.00-2.10 (m,
2H), 2.20-2.30 (m, 1H), 2.55 (d, J = 8.0 Hz, 3H), 2.76 (s, 3H), 4.96 (s, 1H), 7.07(d, J = 8.0 Hz,
1H), 7.27 (d, J = 8.0 Hz, 1H), 7.66-7.72 (m, 1H), 8.76 (brs, 1H), 12.00 (brs, 1H), 12.83 (brs,
1H). MS 358 (MH).

Example 22a: cthyl 4-amino-2-methyl-5-(((1,4)-trans-4-(methylcarbamoyl)cyclohexyl-
)oxy)quinoline-3-carboxylate

Prepared as in Example Ba from (1,4)-trans-4-(3-amino-2-cyanophenoxy)-N-
methylcyclohexanecarboxamide (Example 22b) and ethyl acetoacetate as a yellow solid (43%).
MS 386 (MH").

Example 22b: (1,4)-trans-4-(3-amino-2-cyanophenoxy)-N-methylcyclohexanecarbox-

amide

Prepared as in Example Ec from 4-(2-cyano-3-nitrophenoxy)-N-methylcyclohexane-
carboxamide (Example 22c¢) as pale-yellow solid (41%). MS 274 (MH").

Example 22¢: 4-(2-cyano-3-nitrophenoxy)-N-methylcyclohexanecarboxamide

Prepared as in Example Da from 4-(2-cyano-3-nitrophenoxy)cyclohexanecarboxylic acid
(Example 22d) and methylamine hydrochloride as an orange solid (80%). MS 304 (MH").

Example 22d: 4-(2-cyano-3-nitrophenoxy)cyclohexanecarboxylic acid

Prepared as in Example Ed from 4-hydroxycyclohexanecarboxylic acid and 2,6-
dinitrobenzonitrile as a brown solid (50%). MS 291 (MH").

Example 23: 4-amino-5-(3-(isopropylamino)-2,2-dimethyl-3-oxopropoxy)-2-methylquino-
line-3-carboxylic acid phosphate
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NH2 O 4-am no- 2- net hyl-5-((1-pi val oyl pi peri di n-4-

yl ) met hoxy) qui nol i ne- 3-carboxylic acid 400 G9 MeN401 HO2C NH2 O |

Ny, .., ..,WO0 241320253%0- 5- ( 2- ( 1- i sobut yryl pi peri di n- 4-yl) et ROXY)S2012/050461

2- met hyl qui nol i ne- 3-carboxylic acid 400 G 10 Me HO2C NH2 O

4-am no-5-((4-(cycl opentyl car banoyl) - 1-

I sobut yryl pi peridi n-4-yl)nmet hoxy)-2- nethyl qui nol i ne-3-carboxylic N) (-3NH
0

Me N

e

Y

H
NH, O\>§rN
H3PO4 O \(

Prepared as in Example F from 4-amino-5-(3-(isopropylamino)-2,2-dimethyl-3-

HO,C

oxopropoxy)-2-methylquinoline-3-carboxylic acid (Example 1) and H;PO, as a white solid
(100%). "H NMR (400 MHz, DMSO-ds) 6 1.01 (d, J = 6.4 Hz, 6H), 1.25 (s, 6H), 2.76 (s, 3H),

5 3.86-3.95 (m, 1H), 4.17 (s, 2H), 7.04 (d, J = 8.0 Hz, 1H), 7.30 (dd, J = 8.0 Hz, 0.8 Hz, 1H), 7.57
(d, J= 8.0 Hz, 1H), 7.70 (t, J= 8.0 Hz, 1H). MS 360 (MH +H- H;PO,).

Example 24: sodium 4-amino-5-(3-(isopropylamino)-2,2-dimethyl-3-oxopropoxy)-2-
methylquinoline-3-carboxylate
Me N

’d

NaOzC: \/\(\ ; ’
NH, O%NY
0

Prepared as in Example G from 4-amino-5-(3-(isopropylamino)-2,2-dimethyl-3-

10

oxopropoxy)-2-methylquinoline-3-carboxylic acid (Example 1) and NaHCO; as a white solid

(100%). "H NMR (400 MHz, DMSO-ds) 6 1.01 (d, J = 6.4 Hz, 6H), 1.23 (s, 6H), 2.56 (s, 3H),

3.86-3.94 (m, 1H), 4.07 (s, 2H), 6.66 (d, J = 8.0 Hz, 1H), 7.14 (d, /= 8.0 Hz, 1H), 7.32 (t, /= 8.0
15 Hz, 1H), 7.48 (d, J= 8.0 Hz, 1H). MS 360 (MH +H-Na).

The following compounds in Table G were synthesized following the procedures
described above.

20
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- acid 497 G11 M Si HO2C NH2 N. .0 4-am no-5-(((1R 5S)-8-isobutyryl-8-
azabi cycl o[ 3. 2. 1] oct an- 3-yl ) oxy) - 2 nethquU|noI|ne 3-carboxylic acid 398
G 12 MeN Wo2eBoesdpi2 0. . " ", "N.. ... 0 PCT/US2012/050461

4- am no- 5- ((1-|sobutyrylp|per|d|n 3-yl) net hoxy) -

2- met hyl qui nol i ne- 3- carboxylic acid 386

Table G:

Compound No. Compound MS (MH+)

Me N
e

HOLC

o&< k@
G-1 416

4-amino-5-(2-(4-
hydroxycyclohexanecarboxamido)-2-
methylpropoxy)-2-methylquinoline-3-carboxylic
acid

Me N

Q
™

HO,C

NH, O
G-2 H 372
N\/
(0]

4-amino-5-((4-(ethylcarbamoyl)cyclohexyl)oxy)-
2-methylquinoline-3-carboxylic acid
Me N

Ip O
G-3 NH; \,><%r 372

4-amino-5-(2,2-dimethyl-3-oxo- 3 -(pyrrolidin-1-
yDpropoxy)-2-methylquinoline-3-carboxylic acid
Me N

|
HO,C

G4 NHZO\/JL /L\ 318

4-amino-5-(2-(isopropylamino)- 2 -oxoethoxy)-2-
methylquinoline-3-carboxylic acid

Me N
]
HO,C

\
H
G-5 NH, O\>§(N\ 332

(0]
4-amino-5-(2,2-dimethyl-3-(methylamino)-3-
oxopropoxy)-2-methylquinoline-3-carboxylic acid

Me N
g

HOLC™ Y

NH, O
G-6 \[:j 344
N \rO
5-((1-acetylpiperidin-4-yl)oxy)-4-amino-2-
methylquinoline-3-carboxylic acid
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Compound No. Compound M5 (M+F) G 13 Me 0 HOCO NH2 iCl. X ).L.OH N H

4- am no-5- (2- (2- hydroxyacet am do) - 2-

met hyl pr opoxyiys/@sseet hyl qui nol i ne- 3-carboxylic acid 348 @CTASMA2/08046I02CO NH2
0.1\1 H

Compound No. Compound MS (MH+)
Me N
|

HOLC™ Y

o]
G-7 NH; O\Ok( 372

4-amino-5-((1-isobutyrylpiperidin-3-yl)oxy)-2-
methylquinoline-3-carboxylic acid
Me N

| 0
HOLC™ Y N)k’/
G-8 N, & 400

4-amino-2-methyl-5-((1-pivaloylpiperidin-4-
yDmethoxy)quinoline-3-carboxylic acid
Me __N

|
HO,C

X
NH, O
G9 V\Qﬁ)\ 400
@]

4-amino-5-(2-(1-isobutyrylpiperidin-4-yl)ethoxy)-
2-methylquinoline-3-carboxylic acid

Me /N| o
DS o
NH, O
0~ "NH

497

4-amino-5-((4-(cyclopentylcarbamoyl)-1-
isobutyrylpiperidin-4-yl)methoxy)-2-
methylquinoline-3-carboxylic acid
Me /N

\
NH, ov@
G-11 N/\Eo 398

4-amino-5-(((1R,5S)-8-isobutyryl-8-
azabicyclo[3.2.1]octan-3-yl)oxy)-2-
methylquinoline-3-carboxylic acid
Me __N

Hogc%
G-12 NHz O NIO 386

4-amino-5-((1-isobutyrylpiperidin-3-yl)methoxy)-
2-methylquinoline-3-carboxylic acid

HO,C
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4- am no- 5- (2- (cycl ohexanecar boxam do) et hoxy) -

2- et hyl qui nol i ne-3-carboxylic acid 372 G15 M@ NO 1 HOCO NH2 O H N

4- am no- 2Woebtsl2s®o- (2- met hyl -2 - (1- net hyl pi peri di ne- 4PCT/US2012/050461

car boxam do) propoxy) qui nol i ne-3 -carboxylic acid 415 G 16 Me 0 HO2C=0 NH2
ON)() H

Compound No. Compound MS (MH+)
G-13 N2 © \)( Ao 348

4-amino-5-(2-(2 hydroxyacetamldo) -2-
methylpropoxy)-2-methylquinoline-3-carboxylic
acid

G-14 NH, O\/\NJ\O 372

4-amino-5-(2-(cyclohexanecarboxamido)ethoxy)-
Z-methquuinoline 3-carboxylic acid

NH, O
G-15 415

4-amino-2-methyl-5-(2-methyl-2- (1-
methylpiperidine-4-
carboxamido)propoxy)quinoline-3-carboxylic
acid

HOZC: /\(\ :

NH
G-16 2 C)\/\N 348

(S)-4-amin0-5-(2-(2-
methoxyacetamido)propoxy)-2-methylquinoline-
3-carboxylic acid

Hozclp
"o J\Q
G-17 416

4-amino-5-(2-((1s,4s)-4-
hydroxycyclohexanecarboxamido)-2-
methylpropoxy)-2-methylquinoline-3-carboxylic
acid

HOZCJ;J;D
w0 X JKO
G-18 “oH 416

4-amino-5-(2-((1r,4r)-4-
hydroxycyclohexanecarboxamido)-2-
methylpropoxy)-2-methylquinoline-3-carboxylic
acid
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(S)-4-am no-5-(2-(2 - nmethoxyacet am do) propoxy) - 2- met hyl qui nol i ne-
3-carboxylic acid 348 G 17 MeN 10 Ho2c NH2 ON H CH 4-am no-5-(2-((1s, 4s)-4-
hydr oxycywbcehsxessear boxam do) - 2- PCT/US2012/050461

met hyl propoxy) - 2- met hyl qui nol i ne-3-carboxylic acid 416 G 18 Me 10 HO2C NH2
0

Compound No. Compound MS (MH+)
Me N

e

HO,C

x>
NHz O, o
G-19 Q 386
H)J\/\

4-amino-5-(((1r,4r)-4-
butyramidocyclohexyl)oxy)-2-methylquinoline-3-
carboxylic acid

Me /N| o

pee e
G-20 NHz O 400

4-amino-2-methyl-5-(((1r,4r)-4-
(propylcarbamoyl)cyclohexyl)methoxy)quinoline-
3-carboxylic acid

Biological Tests

5 EXPERIMENT 1: Screening for Sweet Enhancers

hT1R2/R3-mammalian Gal5 cells were seeded in 384-well-clear bottom plates (Fisher)
at a density of ~32,000 cells/well and grown overnight. On the day of the experiment,
hT1R2/R3-mammalian Gal5 were loaded with the calcium indicator Fluo3AM (4 mM)

10 (Invitrogen, Carlsbad, CA) in D-PBS (Invitrogen, Carlsbad, CA) using a Multidrop. Cells were
incubated for 1 hour at room temperature and excess dye was washed out with D-PBS using an
EMBLA cell washer (Molecular Devices, Sunnyvale, CA), leaving a residual volume of 25
ml/well. Sweeteners and test compounds were prepared at 4X final concentration and mixed 1:1
in a 384-well Greiner plate (bringing the sweeteners and test compounds concentrations down to

15  2X final concentration). After 30 minutes of rest time at room temperature, Fluo3 AM-loaded
cell plates, and the sweetener/compound plate mixture were loaded into a Fluorometric Imaging
Plate Reader (FLIPR) (Molecular Devices, Sunnyvale, CA). Imaging was performed using a 480
nm excitation and a 535 emission and was initiated with the acquisition of the baseline
fluorescence for a period of 7 seconds. Then, the cells were stimulated on line with addition of

20 25 ml stimuli/well. Subsequent images were acquired every other second for a period of 2

minutes. Raw fluorescence counts were then normalized in each well (using custom made data
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H oH 4-am no-5-(24(1r, 40-4- hydroxycycl ohexanecar boxam do) - 2-
nmet hyl propoxy) - 2- net hyl qui nol i ne- 3-carboxylic acid 416 WD

2013/ 025580RUI/253012/ 050461 Conpound No. Conpound N5 ( WETRS2G20804WEN | .

2C NH2 Oa 0 N H 4-anino-5-(((lr,4r)-4-
but yram docycl ohexyl ) oxy) - 2- et hyl qui nol i ne- 3-

10

15

import software) by calculating delta F/f values (maximum fluorescent count obtained after
stimulation - minimal fluorescent count obtained before stimulation/minimal fluorescent count
obtained before stimulation). ECsos were determined using a non-linear regression algorithm
(GraphPad PRISM, San Dicgo, CA), where the Hill slope, bottom asymptotes and top
asymptotes were allow to vary. Enhancement properties of test compounds were quantified by
determining the magnitude of the leftward shift in the sweeteners ECsg values (or an ECsg ratio):
the value of the ECsy measured in the absence of the enhancer divided by the value of the ECsg
measured in the presence of the enhancer).

The present compounds have been tested and shown sweet taste enhancing activities for
sucrose, sucralose, and/or fructose as shown in Table E (EC50 ratio for sucrose at about 10 uM),
Table F (EC50 ratio for sucralose at about 10 uM), and Table H (EC50 ratio for fructose at about
50 uM). Specifically, the EC50 ratio of the test compounds for sucrose, sucralose, and/or
fructose enhancement are greater than about 2 at about 10 uM or about 50 uM. The compounds
listed in Tables E, F and H are Examples described above. For example, Compound C6 listed in

Tables E and F is Example 18 described above.

Table E. Sucrose Enhancement at 10 pM

KS 6.6 TS 10.5
Q5 65.1 GS 4.0
Ab 20.6 J6 2.9
L6 9.3 F6 74
YS 5.5 NS 3.5
ES 4.1 US 9.4
E6 5.8 G6 2.9
RS 20.2 T6 2.3
M6 3.3 H6 14.8
LS 6.1 V5 4.8
B6 3.8 05 6.0
75 31.1 N6 24
Q6 3.6 16 16.5
F5 7.9 P6 2.1

85

HO



carboxylic acid 386 G20 MeN I. HO2CN H NH2 0".

4-am no-2-nmet hyl -5-(((I1r, 40-4- (propyl carbanoypcycl ohexypnet hoxy) qui nol i ne-
3- car boxywopeosai2a856400 Bi ol ogi cal Tests 5 EXPERI MENT 1: PEersemi2og4bpr Sweet
Enhancers hT1R2/ R3- mammal i an Gal5 cells were seeded in 384-well-clear
bottom pl ates (Fisher) at a density of -32,000 cells/well and grown
overnight. On the day of the experinent, hT1R2/R3-manmalian Gal5 were

| oaded mnth the caIC|un1|nd|cator F1u03AN|(4 mv) 10(I nvitrogen, Carl sbad,

CA) i 7gja Multidrop. Cells were

i ncub cess dye was washed out with
D PBS | dvi ces, Sunnyvale, CA),

| eavi ng tleners and test conpounds were
pr epar at—4xX—Hi 1 in a 384-well Geiner

nds concentrations down to
152X f | nal J8once ndﬂhs off rest tine at room

t emper pt ur ®6 Flu ced pIateleand tihe sweet ener/conmpound pl ate
m xture wexg | oadedsignt g Fluorondgtric I maging Pl ate Reader (FLIPR)

(Mol ecotar Devices, sunnyvate, CAj. fmaging s perfornmed using a 480 nm
excitation and a 535 em ssion and was initiated wth the acquisition of the
baseline fluorescence for a period of 7 seconds. Then, the cells were

stinu th addi t.i of 20 25 m stinmuli/well. Subsequent
|nagesqk§?é9§@ﬁﬁﬂ 'QW@FV“SFﬁ§ﬁ°£' d f _period of 2 minutes. Raw

p| ate hrlgrql ng

fluoreg h well (using custom nade

dat a
Q5 14.3 C6 3.8
A6 23.8 M5 3.5
L6 5.7 TS 8.2
Y5 3.8 G5 29
ES5 2.1 F6 4.3
Eé6 3.1 NS 2.9
RS 5.8 US 6.2
M6 3.1 H6 6.8
B6 2.7 05 4.3
75 8.6 N6 5.5
F5 3.0 16 4.9
X5 3.0 W5 24
J5 13.5 06 39

Table H. Fructose Enhancement at 50 pM
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WO 2013/ 025560PCT/ US2012/ 050461 i nport software) by calculating delta F/f

val ues
fluore
obt ain
regres

properties of t est compounds were quantlfled by determ ning the magnitude

of the
val ue
val ue
compou
10sucr
sucr os

iaM,

the EChO rasio o

(maxi mum f | uorescent count obtained after stinmulation - m ninal

scewbd 20um25560bt ai ned before stinmul ati on/ m ni mal f Paoresseens046buUNt

ed before stinulation). EC50s were determ ned using a non-|inear

sion algorithm (G aphPad PRISM San D ego, CA), where the H Il sl ope,
bottom asynptotes and top 5 asynptotes were allow to vary. Enhancenent

al ues (or an EC50 ratio):

comsounds 4£.b¢10aM)r gse, sucral ose, and/or

he enhancer divided by the
t he enhancer). The present
te enhancing activities for

t he

—SHEFg se—as—showq in Table E (EC50 ratio for
at E8hout (EC50 2%t i o |f or sucral ose at about 10
and Rabl e ruct @fe at |about 50 iaM . Specifically,

fruct ose enhancenent are”greater than about 2 at about 10 iaM or about 50
iaM The conpounds listed in Tables E, F and H are Exanpl es descri bed

above.
descri

X5 J5
13.?

10

15

20

25

For exanpl e, Conpound C6 Iisted in 15Tables E and F is Exanple 18

Sucr al o0 ESMENTTZ SoRebFishics %Fgwg%s%?@“‘a%@{% bt s o5

6 Z5 F5
HuwnaBPneliss. GnAdcBndHa Bealthg8les. 1 3.1 5.8 3.1 2.7 8.6 3.0 3.0

Test samples containing experimental compounds were compared to a dose-response
curve for perceived sweetness intensity of sweeteners (sucralose, sucrose, fructose and other
sweeteners) concentrations to determine equivalent sweetness intensity.

A group of eight or more panelists tasted solutions including sweeteners at various
concentrations, as well as the experimental compound both with and without added sweetener.
Panclists then rated sweetness intensity of all samples on a structured horizontal line scale,
anchored from 0 to 15, where 0 equals no sweetness and 15 equals equivalent sweetness to a
15% sucrose sample. Scores for sweetness intensity were averaged across panelists. Then using
the average scores and/or equation of the line for the sweetener dose-response curve, equivalent
sweetness concentrations were determined for the samples containing experimental compounds.

Subjects had been previously familiarized with the key attribute taste and were trained to
use the 0 to 15 point line scale. Subjects refrained from cating or drinking (except water) for at
least 1 hour prior to the test. Subjects ate a cracker and rinsed with water several times to clean
the mouth.

Sweetener solutions are provided at a wide range of concentrations such as 100 ppm, 200
ppm, 300 ppm, 400 ppm, and 500 ppm for sucralose, or between 0% and 12% for sucrose or
fructose, in order to create a dose-response curve. Samples containing experimental compound
were prepared both alone and in a 100 ppm sucralose solution or a 6% sucrose or fructose
solution. All samples were made up in low sodium buffer pH 7.1. In order to aid dispersion,

solutions can be made up in 0.1% cthanol.
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The solutions were dispensed in 20 ml volumes into 1 oz. sample cups and served to the
subjects at room temperature. All samples were presented in randomized counterbalanced order
to reduce response bias. Further, two sessions of testing may be used to check panel precision.

Subjects tasted each sample individually and rate sweetness intensity on the line scale

5  prior to tasting the next sample. All samples were expectorated. Subjects may retaste the
samples but can only use the volume of sample given. Subjects must rinse with water between
samples. Eating an unsalted cracker between samples may be required depending on the samples
tasted.

The scores for each sample were averaged across subjects and standard error was

10 calculated. The dose-response curve was plotted graphically, and this may be used to ensure the
panel is rating accurately; i.e., increasing the concentration of sucralose should correspond to
increased average scores for sweetness. A 2-way ANOVA (factors being samples and panelists)
and multiple comparison tests (such as Tukey’s Honestly Significant Difference test) can be used
to determine differences among samples and/or panelists. A 3-way ANOVA, with sessions as

15  the third factor, can be used to determine if there is any difference in the ratings between
sessions.

The results of human taste tests with Compound D5 are found below. Compound D5 is
one of the examples described above. Table 1 indicates that 27.8 uM Compound D5 in 6%
sucrose has sweetness equivalent to about between 10% sucrose and 12% sucrose

20
Table 1. Average Sweetness, n = 30 (15 Panelists x 2 rep). Tukey's Value = 1.023 (o = 0.05).

6% Sucrose 6.6 1.3 0.2 a
8% Sucrose 8.1 1.5 0.3 b
10% Sucrose 9.8 1.4 0.3 c
6% Sucrose + 27.8 uM Compound D5 10.8 1.5 0.3 cd
12% Sucrose 11.0 1.2 0.2 d

EXPERIMENT 3: Sweet Flavor and Sweet Flavor Enhancement Measurement Using

25  Human Panelists Conducting a Paired Comparison Test
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EXPERI MENT 2: Sweet Flavor and Sweet Fl avor Enhancenent Measurenent Using
Human Panel i sts Conducting a Scaling Test 5 Test sanpl es containi ng
experi nerwal2osapwonds were conpared to a dose-responsePCUUsR0RO04pETr Cei ved
sweetness intensity of sweeteners (sucral ose, sucrose, fructose and ot her
sweet eners) concentrations to determ ne equi val ent sweetness intensity. A
group of eight or nore panelists tasted solutions including sweeteners at
vari ous l1l0Oconcentrations, as well as the experinmental conpound both with
and wi thout added sweetener. Panelists then rated sweetness intensity of

all sanples on a structured horizontal |ine scale, anchored fromO to 15,
where 0 equales smplssnecettaieigs eminmtaéqmammédme\paﬂsemt@d BvpRes treths pareliat 15%
R G LR U SRR S S S RN R R A O i o
panells? Ren Eﬁe average scor &s” 3RdroF eq% tP8n of ° £he 9 ne for

t he s\/\@eﬁeel@erpadmaﬁteﬂes B@hSéStCSllibja:,ts ﬁﬂum\zdiﬁemteaﬂlﬁgmeainke@s(empcemef)atﬂ ons
wer deternl d or t51 | es cont <%d9 exper i nent al ound

Suby ec 5! d e@?floaﬁ% CORLI UG TG PRV H TGS O 69 B T ast e and
were trai ned|tQmpke aﬁéﬁe&ré@w&@etﬁﬁﬂdﬂo R EGRIsRHN 0P Qaippuh®inBiutied. from
eating or drinking (except water) for at least 1 hour prior to the test.
Subj ectldisanedudesspplkewitheid compae; ahl stlutigms ere kpdapsedfor Ojlfeethanplc| ean t he

nmout h. 20 , c trations
Such as- 100 SR w53 Rs AT, AEIGR SRR (1 A5 AN e B o
bet weero@¥maN@51 2 %f Koil, S4vek osfeNoH PO Lntl 0982 gi af Kai&eX; it 40 £ o€ B EF avater.
dose-res se.curve. S s.cont ai ni ng experinmental conpound were prepared
boﬁﬁ elGEQEVWNPqW§%&”f@%TE%ﬁF%ucralose sol ution or a 6% sucrose or fructose
sol ution. Al of3te SoMBirRoMRAE tHélpah&list RWr&esked! With b @rffapdit Zal%%esl ghdor der to

ai d di spersion, 25so|ut|ons can be made up in 0.1% et hanol
2013/ 028564PTPnizs2ba snpdowbich is sweetelrhﬁhwmnlqsowﬁnm pairqdi copwaE e B a0

vol ume résEﬁth%al%ndo?ﬁ ol BalANdd %Fcfe}’eﬁ'anteﬁstég R G Rinfe de de?

t enper at ure. es were presented in ran ed count er bal anced order
to redtbctmeleeastﬂrtssestblcmrthlémmc{uhieofarwmt@essl ons of testing may be used to
check panel reC|S| cts ta each ndi |duaII a

oSt noos 1 RGBT RE e 8 oot g A el s s Peenre i

Al l Sambeﬁsey\@écﬁnﬂig%ﬁ&&h@éseﬁt alabpest s may retaste the sanples but can
only use the volume of sanp iven. Subjects nmust rinse with water between

camol oa. EadPHEFSHA eSETD P S KGR COBPRSERDS AR g b oA TS
dependigng B%hEtE' PerRENRl 65 Eé’xggeed 27 Sh&1 %%@&nd ﬁf 288G §%ﬁﬁka§1ﬂ‘9‘%{w€et@1" eraged

across subjects and standard error was cal cul at ed.” The doseé-response
curve s aplobtivadf §°aphéresd (py).0an d bk Sindegtehhatied MoCengume D¥woranel i s
rarzbnghaclctﬂr %H?o XWeetness on ftSOncreaS| ng the concentration of sucral ose should
correspond reased average scores for sweetness. A 2-way ANOVA
(factors belng sanples and panelists) and multiple conparison tests (such
as Tukgy s Honestly Significant Difference test) can be_used to determ ne

di f f er diibles?- SasmRe selpgifdas arrsrea by RANliste TS 15 PAACHSINGYEEPSi t h sessi ons as

10% Sucrose 13

6% Sucrose +27.8 uM Compound DS | 35

Total 45
6% Sucrose + 27.8 uM Compound D5

0.007

(p-value)
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15the third factor, can be used to determne if there is any difference in
the ratings between sessions. The results of hunman taste tests with
Conmpound Wb 2ar32fsand bel ow. Conpound D5 is one of the exargsh@z/osEscri bed
above. Table 1 indicates that 27.8 pM Conpound D5 in 6% sucrose has

sweet ness equi val ent to about between 10% sucrose and 12% sucrose 20 Tabl e
1. Average Sweetness, n = 30 (15 Panelists x 2 rep). Tukey's Value = 1.023
(a = 0.05). EXPERI MENT 3: Sweet Flavor and Sweet Fl avor Enhancenent
Measur enent Using 25 Human Panel i sts Conducting a Paired Conparison Test
WO 2013/ 025560PCT/ US2012/ 050461 Test sanpl es contai ni ng experi nent al
conpouﬁdbleéﬁeinéicetseﬂn@‘ew § nMcﬁ@msomd DSwdonpdne llittbtoramdwﬁe@ss anetsavked to

det er mIng e%ll dlca% tthce].l 181 I S S Bée one'?"l gfl %pl‘ no Sw ]ESS (())n I'ESITD
panellsts parPl Cl patt i A eac jec refrai nec1e rom ea |ng or
drinking (except water) for 5at Ieast 1 hour prior to the test. Subjects

rinsed with water several tines to clean the no sanpl es are
pr epar d@Plf ¥ %‘I‘Hﬁlﬁdf’leftﬁd ah SHsedercpdels s, of'st(fﬁep%‘tﬁlfﬂéﬁr?clrepw sol uti on.
Thi s includes sanple re bal anced for 0.1%

et hanol . Sanpl efs m buffer (pH 7.1) in
place of water. Buffefr1%®iicaoses 0. 952 g of KCl, |§4444 ¢ of Na2HPO4, and
0.952 g of KH2PO4 in 40 L of DIUF water. 10 Sanple vol ynmes are usually 20
m . I n one pairedSBaRIH pedompaind Phe panelist ijls presented with two

di fferent sanpl es andW—t—e—i—dem—i—f—y—t—he—s&wN—e—%—eh is sweeter. The
sanples within a pairje fa nparison test are presdfted i\n a randomi zed,
counterbal anced order| jPaNgld2IH-AYE UP To a 1 Orbme del ay between taste
tests to clear the nouth of any tastes. 15Bi nomlal"probability tables are
used to determ ne the probab| i ty of the correct nunber of responses
occurri t al 05Tere I ugn tast s wth
Conpour?%gl%ﬁar ese e‘f)te oW " aeb eyl?nehs Pdat 22 iﬁri% neha malreps ?%eel'{?ed 6%

sucr os& Itrepj. 8 |aM Corrpound D5 as being signifi cantly sweet er than a
solution of 10% sucro t 27.8 pM Conpound

D5 al one 20has littl
1% Sucrose 21
LSB + 111.3 pM Compound D5 8
Total 29
1% Sucrose (p-value) <0.024

10 The results of human taste tests with Compound K5 are found below. Table 4 indicates that
panelists perceived 6% sucrose + 27.9 pM Compound KS5 as being significantly sweeter than a

solution of 10% sucrose (p>0.05).

Table 4. Sample selected as sweeter by panelists, n =45 (15 panelists x 3 reps).

10% Sucrose 11

6% Sucrose +27.9 tM Compound K5 | 34

Total 45
6% Sucrose + 27.9 utM compound K5 | 0.001
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Tabl e 2. Sanple selected as sweeter by panelists, n =45 (15 panelists x 3
reps). WO 2013/ 025560PCT/ US2012/ 050461 Table 3A indicates that 27.8 pM
Conpound Wb 2ai3omsséhas |ittle or no sweetness on its ownPCTaisk@28846ndi cat es
that 111.3 pM Conmpound D5 alone has little or no sweetness on its own.
5Tabl e 3A. Sanple selected as sweeter by panelists, n = 45 (15 panelists X
3 reps). Sanples 1% Sucrose 43 LSB + 27.8 R VI Conpound D5 Total 45 1%
Sucrose (p-value <0.001 Table 3B. Sanple sel ected as sweeter by panelists,
n =29 (16 panelis&ﬁ)%nﬁdgep, 16 panelists X lirep J. 10 The results of
human taste tests th—Conpound—K5—arefound-below—Table!4 indicates that
panel i sts perceived 6% sucrose + 27.9 LaM Conpound K5 as bei ng

si gni fitgardshis SMRALStaddREs Fith @ owipofid 05 AOfuRWELIOSE TARRG- iREdatesBR € 4.

Sanpl e sel ected as sweeter by panelists, n =45 (15 panelists x 3 reps).
Sani i ) Panclighpsiserved 6% sucrose +26.9 pM Compound QS as being significantly sweeter than a

solution of 10% sucrose (p>0.05).

Table 5. Sample selected as sweeter by panelists, n =48 (16 panelists x 3 reps).

10% Sucrose 13

6% Sucrose +26.9 ntM Compound Q5 | 35

Total 48
6% Sucrose + 26.9 tM compound Q5 0.002
(p-value) :

The results of human taste tests with Compound A6 are found below. Table 6 indicates that
panelists perceived 6% sucrose + 26.9 pM Compound A6 as being significantly sweeter than a

10 solution of 10% sucrose (p>0.05). Table 7 indicates that panclists perceived 6% High Fructose
Corn Syrup + 64.85 pM Compound A6 as being not significantly different in sweetness sweceter
than a solution of 8% High Fructose Corn Syrup (p>0.05). Table 8 indicates that 64.8 uM

Compound A6 alone has little or no sweetness on its own.

15  Table 6. Sample selected as sweeter by panelists, n =45 (15 panelists x 3 reps).

10% Sucrose 9

6% Sucrose +26.9 ntM Compound A6 | 36

Total 45
6% Sucrose + 26.9 nM compound A6

0.001
(p-value)

Table 7. Sample selected as sweeter by panelists, n =12 (12 panelists x 1 rep).
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11 6% Sucrose + 27.9 ti M Conpound K5 34 Total 45 6% Sucrose + 27.9 ti M
conpound K5 0.001 WD 2013/ 025560PCT/ US2012/ 050461 p-val ue The results of
human t aswe 208#28560i t h Conpound b are found bel ow. TablPeTAS2IdiosEbES t hat
panel i sts perceived 6% sucrose + 26.9 LaM Conpound (G as being
significantly sweeter than a solution of 10% sucrose (p>0.05). 5 Table 5.
Sanpl e sel ected as sweeter by panelists, n =48 (16 panelists x 3 reps). The
results of human taste tests W th Corrpound A6 ar e found beI ow. Table 6

i ndi cates that panetiskRperc 0 6% SUCE B9 EaMConpound A6 as
bei ng significantl se (p>0.05).
Tabl e 7 indicates t elved 6% Hi Fructose Corn Syrup +
64.85 LaM Conpound &%’gg; B’ ﬁﬂ“*icantlngifferent I n sweet ness
sweet er than a sol UgyPRi ﬁﬁﬁ&mr@qgrfgyﬁhp$@4§brn Syrup (p*0.05). Table 8
i ndicates that 64.8,p\ RiPdeA6 al one has it tte or no|sweetness on its
own. 15Table 6. Samplg,.selected as SWeeter by aﬁeiiS[ S, =45 (15
panelists x 3 reps 9 8 y panelists, n
=12 (12 panelists x8"ii* )%Frucw BSOSO PCT/| Upagkl 2/ 050461

value

Table 8. Sample selected as sweeter by panelists, n = 15 (15 panelists x 1 reps).

1% High Fructose Corn Syrup 14
LSB + 64.8 uM Compound A6 1
Total 15
1% High Fructose Corn Syrup (p-

0.001
value)

The results of human taste tests with Compound L6 are found below. Table 9 indicates that
5  panelists perceived 6% sucrose + 26.8 pM Compound L6 as being significantly sweeter than a

solution of 10% sucrose (p>0.05).

Table 9. Sample selected as sweeter by paneli =45 (15 panelists x 3 reps).

10% Sucrose 14

6% Sucrose + 26.8 uM Compound L.6 | 31

Total 45
6% Sucrose + 26.8 nM compound L6

0.016
(p-value)

10 The results of human taste tests with Compound Y5 are found below. Table 10 indicates that
panelists perceived 6% sucrose + 27.8 pM Compound Y5 as being not significantly different in
sweetness than a solution of 10% sucrose (p>0.05). Table 11 indicates that 27.8 uM Compound

Y5 alone has little or no sweetness on its own.
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Tabl e 8. Sanple selected as sweeter by panelists, n = 15 (15 panelists x 1
reps). The results of hunman taste tests with Conpound L6 are found bel ow.
Tabl e 9 iwOi20mressébhat 5Spanel i sts percei ved 6% sucrose PC2a1S8012ak4€bmpound
L6 as being significantly sweeter than a solution of 10% sucrose (p>0.05).
Tabl e 9. Sanple selected as sweeter by panelists, n =45 (15 panelists x 3
reps). 10 The results of hunman taste tests with Conpound Y5 are found

bel ow. Table 10 indicates that panelists perceived 6% sucrose + 27.8 LaM
Compound Y5 as being not significantly different in sweetness than a
solution of 10% sucrose (p>0.05). Table 11 indicates that 27.8 pM Conpound
Y5 al od@bkeal). |Sample sadectebassineeeten dy pagelists, 9 oir(11 py@lists x 2 reps).

2013/ 025560PCT/ US2012/ 050461 Table 10. Sanpl e sel ect ed as_ sweeter by
panelists, n =11 ( o Sucrose + 27.8
tiM COITpOUI’ld Y5 14 100dl z2z 070 OUCT OSE T Z7. o (I Ivi COIMTPOUrigl Y5 P- val UE,‘)
0.286 Table 11. SahplocSugsdsect ed as sweeter by |ganelists, |n = 45 (15
panelists x 3 reps The results of hunan taste tests with Conpound E5 are
found bel ow. Tabl e| 6% Swdtbseat 28 ulVhCoprpoahd M5s |pgr cei ved 6% sucrose + 24.9
i aM Conpound E5 as|heing not significantly difflerent in sweetness than a
sol ution of 10% sucfotgd (p>0.05). 22

6% Sucrose + 27.8 uM Compound Y5

(p-value) 0.286

Table 11. Sample selected as sweeter by panelists, n = 45 (15 panelists x 3 reps).

1% Sucrose 44
LSB + 27.8 tM Compound Y5 1
Total 45

1% Sucrose (p-value) <0.001

The results of human taste tests with Compound ES are found below. Table 12 indicates that
panelists perceived 6% sucrose + 24.9 pM Compound ES as being not significantly different in

sweetness than a solution of 10% sucrose (p>0.05).

10 Table 12. Sample selected as sweeter by panelists, n =39 (13 panelists x 3 reps).

10% Sucrose 13

6% Sucrose +24.9 uM Compound E5 | 54

Total 39
6% Sucrose + 24.9 tM Compound E5

0.053

(p-value)
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10Tabl e 12. Sanple selected as sweeter by panelists, n =39 (13 panelists x
3 reps). WD 2013/ 025560PCT/ US2012/ 050461 The results of human taste tests
wi t h Conmpworrdi3#@ssne found bel ow. Tabl e 13 indi cates tharcTaspakiosidst
percei ved 6% sucrose + 28.9 iaM Conpound E6 as being not significantly
different in sweetness than a solution of 10% sucrose (p>0.05). 5Table 13.
Sanpl e sel ected as sweeter by panelists, n =39 (13 panelists x 3 reps).
Sanp 10% Sucrose 18 6% Sucrose + 28.9 gM Conpound E6 21 Total 39 6%

Sucr 0s e h r&ghSo MR TRAURM @@hl@o@ouﬁa EB afBudd 6180 S #hills 19indifR M ast e
tests with Conpound R5 are found below. Table 14 indicates that panelists
per cei werkli§Bpsiecivod 670su2@s @+ 28M 1B owedndBO asbhieg ng srpvifiengniificcantnl y
dlfferen weet n I of 10% sucrose (p>0.05). 10 Table
14. Sa fgem&sfhanas ﬁlﬁ?“éﬁem Su&gsettga(gg?)l sts, n =42 (14 panelists x 3 reps).
Sam )|l 10% Sucr ose

5  Table 13. Sample selected as sweeter by panelists, n =39 (13 panelists x 3 reps).

10% Sucrose 18

6% Sucrose + 28.9 tM Compound E6 | 51

Total 39
6% Sucrose + 28.9 pM Compound E6

0.053

(p-value)

The results of human taste tests with Compound RS are found below. Table 14 indicates that
panelists perceived 6% sucrose + 26.9 pM Compound RS as being not significantly different in
sweetness than a solution of 10% sucrose (p>0.05).

10
Table 14. Sample selected as sweeter by panelists, n =42 (14 panelists x 3 reps).

10% Sucrose 16

6% Sucrose +26.9 pM Compound RS | 54

Total 42
6% Sucrose + 26.9 nM Compound R5

0.164

(p-value)

EXPERIMENT 4: Sweet Flavor and Sweet Flavor Enhancement Measurement Using
15 Human Panelists Conducting a Paired Comparison Test with Compound D5 in Product

Prototype
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16 6% Sucrose + 26.9 AM Conpound R5 26 Total 42 6% Sucrose + 26.9 AM
Conmpound R5 p-val ue) 0.164 EXPERI MENT 4: Sweet Fl avor and Sweet Fl avor
Enhancenmawo 2Mszesseenent Usi ng 15 Hunman Panel i st s Conduc®PcmgsaoiPaseet]
Conparison Test with Conpound D5 in Product Prototype WO
2013/ 025560PCT/ US2012/ 050461 Human panel i sts eval uated various drinks
(e.g., tea, coffee, Kool-Aid) in paired conparison taste test procedure.
Those drinks or precursors thereof were obtained fromconmmercially
avai | abl e SQuLEEShdlsRAVZITNEELSNRY dFREITE 20, YSFE, RHEIPRYY fql fedt esting by
addi ng sucrose (sweetener) alone or ad ng sucrose (sweetener) and Conpound
D5 (smemp@mn%tﬁiaﬁcpmcydlas Thetic clainkdonpe¢ayygors thereof quIObtamEdlﬁwm cates that
panellst f avor crose +
a7 paraER e B QIR I AR R e R B o R L Y e
a Cher rsycréslea(ww@eiﬁ@ﬂme@rdd@mgaimedsmetdnerlaﬁfd S:ump&sﬁl DHeoethyss 10 Tabl e
Ie sel ect ed ggﬁgmeeter by panelists, n =33 (11 panelists x 3 reps).
Sanﬁle§ mﬁ@@@@%@ﬁ@?@ Pry Kool -Aid 18 5% Sucrose Cherry Kool -Aid + 41.7
ti M Conpound D5

Table 15 indicates that panclists perceived a Cherry flavored Kool-Aid sweetened with
5% sucrose + 41.7 uM Compound D5 as being not significantly different in sweetness than a
Cherry flavored Kool-Aid sweetened with 10% sucrose (p>0.05).
10
Table 15. Sample selected as sweeter by panelists, n =33 (11 panelists x 3 reps).

10% Sucrose Cherry Kool-Aid

5% Sucrose Cherry Kool-Aid + 41.7

pM Compound D5 15
Total 33
10% Sucrose Cherry Kool-Aid (p-

0.728

value)

Table 16 indicates that panelists perceived brewed Neutral Black Tea sweetened with 4%
sucrose + 30.6 uM Compound D5 as being not significantly different in sweetness than brewed

15  Neutral Black Tea sweetened with 8% sucrose (p>0.05).

Table 16. Sample selected as sweeter by panelists, n =39 (13 panelists x 3 reps).

8% Sucrose Brewed Neutral Black

Tea 22

4% Sucrose Brewed Neutral Black

Tea + 30.6 uM Compound D5 b
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15 Total 33 10% Sucrose Cherry Kool -Ai d p-value) 0.728

I ndi cates that panelists perceived brewed Neutral

Tabl e 16

Bl ack Tea sweetened with

4% sucr oswOR0B3M2656pM Conpound D5 as bei ng not signifi camCiryusdé2fosr4ent in

sweet ness than brewed 15 Neutr al

Bl ack Tea sweetened with 8% sucrose

(p>0.05). Table 16. Sanple sel ected as sweeter by panelists, n =39 (13

panelists x 3 reps).

Sanp 8% Sucrose Brewed Neutral Bl ack

Brewed Neutral Black Tea + 30.6 ti M Conpound D517 WO

2013/ 025560PCT/ US2
30. 6 AM Conpound D

0F4{a950461 Total 39 4% Sucr 09
5 0.522 Table 17 indicates t

3t panel i 4

| enbnade fl avored

Kddb SAcbse BeerahNcntvaliBladoo
Tea + 30.6 pM Compound D5

0.522

Tea22 4% Sucr ose

g ,Br ened Neutral Bl ack Tea +

ts perceived a

Table 17 indicates that panclists perceived a lemonade flavored Kool-Aid sweetened with 5%

sucrose + 41.7 uM Compound DS as being not significantly different in sweetness than a

lemonade flavored Kool-Aid sweetened with 10% sucrose (p>0.05).

Table 17. Sample selected as sweeter by panelists, n =48 (16 panelists x 3 reps).

10% Sucrose Lemonade Kool-Aid 27
5% Sucrose Lemonade Kool-Aid +
41.7 pM Compound D5 21
Total 48
10% Sucrose L.emonade Kool-Aid (p-

0.471
value)

Table 18 indicates that panclists perceived a Coffee Drink sweetened with 4% sucrose + 23.65

uM Compound D5 as being not significantly different in sweetness than a Coffee Drink

10 sweetened with 8% sucrose (p>0.05).

Table 18. Sample selected as sweeter by panelists, n =39 (13 panelists x 3 reps).

8% Sucrose Coffee Drink 20

4% Sucrose Coffee Drink + 23.65 ptM
Compound D5 9
Total 39

8% Sucrose Coffee Drink (p-value) >0.871
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sucrose + 41.7 pM Conpound D5 as being not significantly different in
sweet ness than a | enonade fl avored Kool - Al d sweetened with 10% sucrose
(p>0. 05) .wb 20m0I265607. Sanpl e sel ected as sweeter by panelCiraisgoi2msed48 (16
panelists x 3 reps). Sanples 10% Sucrose Lenonade Kool -Aid 27 5% Sucrose
Lenonade Kool -Aid + 41.7 AM Conpound D5 21 Total 48 10% Sucrose Lenonade
Kool - Aid (p-value) 0.471 Table 18 indicates that panelists perceived a
Coffee Drink sweetened with 4% sucrose + 23.65 pM Conpound D5 as bei ng
not significantly different in sweetness than a Coffee Drink 10sweetened
w th 8% sucrose (p>0.05). Table 18. Sanple sel ected as sweeter by
panelists, n =39 (13 panelists x 3 reps). WD 2013/ 025560PCT/ US2012/ 050461

All publi Ca HE)IHJ%IICZ{%IOHE cfpattcin"f1 a]BS)pllcht?‘(;[nls%nl%m Elencgﬂog‘fa%ed FRALELS %e sXm

reference to Vi I|ca|on or “pat ent
appli Cakﬁeﬁm‘hs\mﬁ&cﬁ peivifluat phiblicadsrdod packiny hygphliahtion @smﬂmﬁ&aelgl ah@ nbléwdmtlgr por at ed
by I’ ef er cated to be incorporated by reference.

The foregoing detailed description has been given for clearness of understanding only
and no unnecessary limitations should be understood therefrom as modifications will be obvious
to those skilled in the art. It is not an admission that any of the information provided herein is
prior art or relevant to the presently claimed inventions, or that any publication specifically or

10 implicitly referenced is prior art.

Embodiments of this invention are described herein, including the best mode known to
the inventors for carrying out the invention. Variations of those preferred embodiments may
become apparent to those of ordinary skill in the art upon reading the foregoing description. The
inventors expect skilled artisans to employ such variations as appropriate, and the inventors

15 intend for the invention to be practiced otherwise than as specifically described herein.
Accordingly, this invention includes all modifications and equivalents of the subject matter
recited in the claims appended hereto as permitted by applicable law. Moreover, any
combination of the above-described clements in all possible variations thereof is encompassed by

the invention unless otherwise indicated herein or otherwise clearly contradicted by context.
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The foregoing detail ed description has been given for clearness of
under st andi ng only and no unnecessary limtations should be understood

t her ef r omwvasomadsfencati ons wil | be obvi ous to those ski PCedseor2tiob@enrt . |t
is not an adm ssion that any of the information provided herein is prior
art or relevant to the presently clainmed inventions, or that any
publication specifically or 10inplicitly referenced is prior art.

Enbodi ments of this invention are described herein, including the best node
known typ. tlhg,:.i nventors for carrying out the invention. Variations of those
preferred enbodi nents nmay becone apparent to those of ordinary skill in the
art upon reading the foregoing description. The inventors expect skilled
artisans to,e ch variations as Qppropriate, and the inventors
15inte2d fof‘%ﬁ%g¥%€gﬁ?? % C@“%ggg?gégﬁbed ot herwi se than as specifically
descri bed herein. Accordingly, this invention includes all nodifications
and equivalents of the subject matter recited in the clains appended hereto
as permtted by applicable | e Yol any conbi nation of the
above-described elenments in all i vari ations thereof is enconpassed
by the invention unless ot hwjs >ated herein or otherwise clearly
contradi cted by context. 20 D 2013/ 025560PCT/ US2012/ 050461 W claim 1A
conpound havi ng structural FoﬂﬂulaN(l)Q\~H®mH030 NO LMR3\L' 'R3
R1IR2(1), or a salt or solvate thgregh? mﬂereiﬁQF% and R2 are independently
hydrogen or C to C6 alkyl; Lis d to Cl2 alkyl %e or substituted d to
Cl2 al kyh esleor shlvias thédBdlf @h&kin or - C(0) - NR4-;

R' and R? are independently hydrogen or C1 to C6 alkyl;

L is CI to C12 alkylene or substituted C1 to C12 alkylene;

M is -NR*-C(0)- or -C(O)-NR*-;

R" is hydrogen or C1 to C6 alkyl; or alternatively, when M is -NR*-C(0O)-, R* and one or

more atoms of L, together with the nitrogen to which they are attached, form a 5- to 8-membered
heterocyclic ring which is optionally substituted and contains one to three heteroatoms selected
from nitrogen, oxygen, and sulfur; and

R’ is CI to C12 alkyl, substituted C1 to C12 alkyl, 5- to 8-membered heterocyclyl, or
substituted 5- to 8-membered heterocyclyl; or alternatively, when M is -C(0)-NR*-, R* and one
or more atoms of R’, together with the nitrogen to which they are attached, form a 5- to 8-
membered heterocyclic ring which is optionally substituted and contains one to three

heteroatoms selected from nitrogen, oxygen, and sulfur.

2. The compound of claim 1, wherein R' and R? are both hydrogen.

3. The compound of claim 1 or 2, wherein the alkylene is straight, branched, cyclic, or a

combination thereof.

4, The compound of any one of claims 1 to 3, wherein the alkyl is straight, branched, cyclic,

or a combination thereof.



R4 is hydrogen or O to C6 alkyl; or alternatively, when Mis -NR4-C(O0)-
R4 and one or nore atons of L, together with the nitrogen to which they are
attached,wbarmwes®e to 8- nenbered heterocyclic ring whi ecTits2aposanal |y
substituted and contains one to three heteroatons selected fromnitrogen,
oxygen, and sul fur; and R3is A to Cl2 alkyl, substituted d to Cl12
al kyl, 5- to 8-nenbered heterocyclyl, or substituted 5- to 8-nenbered

het erocyclyl; or alternatively, when Mis -C(0)-NR4-, R4 and one or nore
atoms af R3;pte &ﬁﬁcﬁﬁiﬁ oelafin T NEhilh isrr@ﬂ%&nlée‘ab%'trﬁ&uﬁahﬁ&nﬁﬂ@ 1@t tached, forma
5- to 8- nenbered heterocyclic ring which i$ optionally substltuted and
contains one to three heteroatons selected from nitrogen, oxygen, and

sul fur. 2. The conpound 0|f—| laim 1, wherein Rl and R2 are both hydrogen.
3. The conpound of claim 1''6r~27 wher8in the al kyl ene is straight,
branched, cyclic, or a ca_én(‘gl n eof. 4. The conpound of any one of
claims 1 to 3, wherein t K ai gdft , branched, cyclic, or a

conbi nation thereof. WD 2018/ 025560BCT/ US2012/ 050461 5. The conmpound of
claim1l1, which is represented by 2r ot ur th?‘uIa(Ia) wherein, L is d
to Cl12 al kyl ene or substituted O to Cl12 al kyl ene; R4 is hydrogen or
Cl to C6 alkyl; or alternatively, R4 and oneQor nmag atons of L, together
with the nitrogen to which they are attached, forma 5- to 8-nenbered

het er ocycl i ®FFHY which is optionally substituted and contains one to three
het er oat ons 1 SELeG4 @@23&9%@&%@&%@@1%8@@2 af@fbnsul fur; and R3 is C
to Cl2 alkyl, substituted O to kyl, 5- to 8- rrenbered het erocycl yl ,

or substi t uRéd IBdragengr ﬁém)@ﬁeﬂtyh@t élmmgtmelym andrmne Oclfmﬁpj@@mms of Lcl ai m 5,

e, g SIS SN 5 e YL b

cl ai m ixhiskhis optionally aﬂrseslmltaad cbiytaing bnmtouhlal: h&efommm s(e]lebt):d froifxbgen,

oxygen, and sulfur; and
R’ is CI to C12 alkyl, substituted C1 to C12 alkyl, 5- to 8-membered heterocyclyl, or
substituted 5- to 8-membered heterocyclyl.

6. The compound of claim 5, wherein
L is branched or cyclic C3 to C6 alkylene;
R* is hydrogen; and
R’ is branched C3 to C6 alkyl or straight C1 to C6 alkyl.

7. The compound of claim 1, which is represented by structural Formula (Ib):
H5;C | N\
HO = 0
O NH, o\L)kN/Rs
e (Ib),
wherein:

L is CI to C12 alkylene or substituted C1 to C12 alkylene;
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1 R4(Ib), wherein: Lis O to Cl2 alkylene or substituted d to Cl2

al kyl ene; 99 WD 2013/ 025560PCT/ US2012/ 050461 R4 is hydrogen or d to C6

al kyl ; arm02013/025%8 is C to Cl2 al kyl, substituted O POTAB2012l0RMET 5- to
8- nenbered heterocyclyl, substituted 5- to 8-nenbered heterocyclyl; or
alternatively, R4 and one or nore atons of R3, together with the nitrogen
to which they are attached, forma 5- to 8-nenbered heterocyclic ring which
is optionally substituted and contains one to three heteroatons selected
fromnitroggns %@Hor ane, 8Lyl and- The conpound of claim®6, wherein L is
straight d to | ene or branched C3 to C6 al kyl ene; R4 is hydrogen;
and R3 is S'Braﬂl@hto @2 albylwbauutpd (drto bl Aty §- or 8- meﬁmd@@tetcwy@@l al kyl .
oo, SORBRNIELkshahn L L SERE R AR RRREELL 00, of
of a S}l\@g@ﬂﬁﬂ@/ﬁth&lie r&tr@g'énftds ol chbbeit ar@ afbached, dbeaiid 5&03 methBeredheterog@sic irink e
conpos IW ich 1s optrgelaily sunb%tltuted and contains one to three heteroatoms selected from nitrogen,

oxygen, and sulfur.

8. The compound of claim 6, wherein
L is straight C1 to C6 alkylene or branched C3 to C6 alkylenc;
R* is hydrogen; and
R’ is straight C1 to C6 alkyl or branched or cyclic C3 to C6 alkyl.

9. The compound of claim 1, which is selected from the group consisting of

Me N
s
Me /N |



a conpound of any one of clainms 1 to 10; and optionally an ingestibly
accept abl e excipient. WD 2013/ 025560PCT/ US2012/ 050461 12. The ingestible
conposi t iwo 20f3/@f®wdm 11, further conprising one or norePSTAS@n®sEI6l 13.
The ingestible conposition of claim 12, wherein the sweetener is selected
fromthe group consisting of sucrose, fructose, glucose, gal actose,
mannose, | actose, tagatose, maltose, corn syrup (including high fructose
cormsyrup), D-tryptophan, glycine, erythritol _isomalt, lactitol,
mannitol, sorbitol, xylitol, maltodextrinm A, | sorral t, hydrogenated
gl ucose syrup (HGS), hydrogenat ed starch hydrol;{ ¢ (HSH), stevi osi de,
rebaudi osi de A, owMa St evi a- basedy gl cds , carrelame, other
guani di ne- based swee saccharin, acesul fane/sK, cyclamate, sucralose,

alitame, nogrosiggcT €, aspsirtane, other aszpar amp derivatives, and
conbi nati ons t her €of . NHZ0 ijngesti bl e conpositi Mﬁf[\ai m 11, which

has an increased sweet tas aN" c ared to the ingestiblle conposition not

contai ni ng the conmpound of any one“of, clainms 1 to 10. 18. The ingestible
conposition of g,{eal M1l whichis in formof a food or beverage product, a
pharmaceutical co , a nutritiondfegeldy a dietary suppl enent,
over -t he- count 3 n, or oral care pro 16. The i ngestible
conposi tion of dlai 5O reiin the fBOg orybever rodactois for human
or ani mal consunpti oh:2 ~thgesti bl e cRAPOs] 1X f ‘cladm15 or 16,

wherein the food or bever aQeOpr oduct is selected fromthe group consisting
of the Soup cateory' the Dried Processed Food category; the Beverage

cat egory; the Reéd ategory; the Cdf Preserved Food cat egory;
the Frozen Process category; the Chi ocessed Food cat egory;

t he Snack FoodHO# egur ked \Goot©.Cat ggory; \t he Confectionary
category; the Dairy W Qg,e@; t he ICNHQ@@;}#%Wthe Meal

Repl acenent category; t he Pata and Noodl e category he Sauces, Dressings,

Condi ments category; the Baby Food category; the Spréads category; sweet
coatings, frostipgs,NOr .glazes; and conbi nations thereof. WO

2013/ 025560PCT/ USZ of i asing the sweet taste of a
conposition cqp } tacti ng t he conpqsi t| thereof with a conpound
of any one of c 2al ne o] form ayansi I gonpospt i orn/.\d9.A net hod of
inmparting a nore suddr- i %}4 proiIeNﬁn&fl vorN\E}bfiletoa
sweet ener conposition corrprl i ng._conbi ni ng a conp un(’iﬂ| of“any one of clains
1 to 10 and one or nore sweetener in the sweetener conposition: 20.A sweet

enhanci ng conposive{ 9 pri sing a conpomsn one of clains 1 to 10
provi de sweetenin bi nation with a first

anount of sweetgye yhergi n the sweet g jag efe than t he_sweet eni ng
provided by the first,a un ofN etener wt t ddrpdurd. 21. An
i ngesti ble conmposition’co t he sweet enhanc ngyconposition of claim

20. 22.The ingestible corrp05|®|on of ,claim 21, which Os in formof a food
or beverage pr oduct, a pharnmaceut i cal conposi ti on, a nutritional product, a

di etary suppl exe er-the-counter nedi catl I(I oral care product. 23.A

flavoring concaqt ria fornul ati on conpri si ng S %or nodid i ng

i ngr edi ent HOz-"colfpond\of @ny one of cl ai ns a ar ier; and
\XH HOZC 2 \/Ej

NH, O NH,
NH

Me N

’

Me N
’d

|
NHy O @
’ HO,C ’
N NH, O Nj/
O 2

2
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iii) optionally at |east one adjuvant. 24.The flavoring concentrate

formul ati on of claim 23, wherein the at | east one adjuvant conprises one or
nore fl awsoiza/eg®nt s. 25. The fl avoring concentrate forrorasSean/osfsec! ai m 23
or 24, wherein the at | east one adjuvant conprises one or nore sweeteners.
WO 2013/ 025560PCT/ US2012/ 050461 26. The flavoring concentrate fornulation
of any one of clains 23 to 25, wherein the at | east one adjuvant conprises
one or nore ingredients selected fromthe group consisting of a enulsifier,
a stabilizer, an antim crobial preservaiikyeNan.anti oxi dant, vitam ns,

m neral s, fats'\’I S protein concentr i d isolates, salts, a
freezing point der\es| , hucl eating conbidations thereof. 27.
The fl avori ngHOekiceltr a e f r lation of any,png of/ cllpi 23 to 26, which
is in a form sel ect 8d, fa. oup consi st Ag r'NoI id,

sem -solid, foany materi aI as gel, cream |loti o, onbi nati ons
thereof. 28. The flavoring oncentrate formul ati on of any oﬁ)é" of clains 23
to 27, wherein thee nd of any one of claims 1 to 10 is in a
concentration that i3 st 2 tinmes of the concentration in a

ready-t o- use coqp(g)z' Me N

Me N Me /N
-z | |
N
HOLC™ Y 0 HOC L H
NH, O NJ\ 2 ~
H 2 O 2
Me N
-
| Me._ _N
-
HO,C |
NH, O HO,C 0
NH, O
e oY
Me
]
HO,C
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10.  The compound of any one of claims 1 to 9, which enhances the sweetness of a sweetener

at a pH from about 2.5 to about 8.5.
11.  Aningestible composition comprising

a compound of any one of claims 1 to 10; and optionally

an ingestibly acceptable excipient.
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12.  The ingestible composition of claim 11, further comprising one or more sweeteners.

13.  The ingestible composition of claim 12, wherein the sweetener is selected from the group
consisting of sucrose, fructose, glucose, galactose, mannose, lactose, tagatose, maltose, corn
syrup (including high fructose corm syrup), D-tryptophan, glycine, erythritol, isomalt, lactitol,
mannitol, sorbitol, xylitol, maltodextrin, maltitol, isomalt, hydrogenated glucose syrup (HGS),
hydrogenated starch hydrolyzate (HSH), stevioside, rebaudioside A, other sweet Stevia-based
glycosides, carrelame, other guanidine-based sweeteners, saccharin, acesulfame-K, cyclamate,
sucralose, alitame, mogroside, neotame, aspartame, other aspartame derivatives, and

combinations thereof.

14. The ingestible composition of claim 11, which has an increased sweet taste as compared

to the ingestible composition not containing the compound of any one of claims 1 to 10.

15. The ingestible composition of claim 11, which is in form of a food or beverage product, a
pharmaceutical composition, a nutritional product, a dietary supplement, over-the-counter

medication, or oral care product.

16.  The ingestible composition of claim 15, wherein the food or beverage product is for

human or animal consumption.

17.  The ingestible composition of claim 15 or 16, wherein the food or beverage product is
selected from the group consisting of the Soup category; the Dried Processed Food category; the
Beverage category; the Ready Meal category; the Canned or Preserved Food category; the
Frozen Processed Food category; the Chilled Processed Food category; the Snack Food category;
the Baked Goods category; the Confectionary category; the Dairy Product category; the Ice
Cream category; the Meal Replacement category; the Pasta and Noodle category; the Sauces,
Dressings, Condiments category; the Baby Food category; the Spreads category; sweet coatings,

frostings, or glazes; and combinations thercof.
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18. A method of increasing the sweet taste of a composition comprising contacting the
composition thereof with a compound of any one of claims 1 to 10 to form a modified

composition.

19. A method of imparting a more sugar-like temporal profile and/or flavor profile to a
sweetener composition comprising combining a compound of any one of claims 1 to 10 and one

or more sweetener in the sweetener composition.

20. A sweet enhancing composition, comprising a compound of any one of claims 1 to 10 in
an amount effective to provide sweetening in combination with a first amount of sweetener,
wherein the sweetening is more than the sweetening provided by the first amount of sweetener

without the compound.

21.  Aningestible composition comprising the sweet enhancing composition of claim 20.

22.  The ingestible composition of claim 21, which is in form of a food or beverage product, a

pharmaceutical composition, a nutritional product, a dietary supplement, over-the-counter

medication, or oral care product.

23. A flavoring concentrate formulation comprising
i) as flavor modifying ingredient, a compound of any one of claims 1 to 10;
i) a carrier; and

ii1) optionally at least one adjuvant.

24. The flavoring concentrate formulation of claim 23, wherein the at least one adjuvant

comprises one or more flavoring agents.

25. The flavoring concentrate formulation of claim 23 or 24, wherein the at least one

adjuvant comprises one or more sweeteners.
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26. The flavoring concentrate formulation of any one of claims 23 to 25, wherein the at least
one adjuvant comprises one or more ingredients selected from the group consisting of a
emulsifier, a stabilizer, an antimicrobial preservative, an antioxidant, vitamins, minerals, fats,
starches, protein concentrates and isolates, salts, a freezing point depressant, nucleating agent,

and combinations thereof.

27. The flavoring concentrate formulation of any one of claims 23 to 26, which is in a form
selected from the group consisting of liquid, solid, semi-solid, foamy material, paste, gel, cream,

lotion, and combinations thereof.
28. The flavoring concentrate formulation of any one of claims 23 to 27, wherein the

compound of any one of claims 1 to 10 is in a concentration that is at least 2 times of the

concentration in a ready-to-use composition.
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