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present so as replace the need for the addition of | M or ditives
coul d b&0 1 have been discovered largely by simple trial and error processes.

For example, one of the five known basic tastes is the “savory” or “umami” flavor of
monosodium glutamate (“MSG”), which is now commonly added to many food and
beverage compositions to desirably improve their “savory” flavor. MSG is known to
produce adverse reactions in some people, but very little progress has been made in

25  identifying artificial substitutes for MSG. It is known that a few naturally occurring
materials can increase or enhance the effectiveness of MSG as a savory flavoring agent, so
that less MSG is needed for a given flavoring application. For example the naturally
occurring nucleotide compounds inosine monophosphate (IMP) or guanosine
monophosphate (GMP) are known to have a synergistic and/or multiplier effect on the

30  savory taste of MSG. Nevertheless, IMP and GMP are difficult and expensive to isolate and
purify from natural sources, or synthesize, and hence have limited practical application to
many commercial needs in food compositions. Less expensive compounds that would
provide and/or replace the flavor of MSG itself, or multiply the effectiveness of any MSG
that is present so as to replace the need for the addition of IMP or GMP additives could be

t
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of very high value, especially if the conpounds could be used at extrenely
| ow concentrations, so as to mnimze costs and any possible health risks.
In recent years substantial progress has been nmade in biotechnology in
general, and in better understanding the underlying biological and
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WO 02/064631 and/or WO 03/001876 that certain T1R members, when co-expressed in
| suitable mammalian cell lines, assemble to form functional taste receptors. Particularly it

was found that co-expression of TIR1 and T1R3 in a suitable host cell results in a

25 functional T1R1/T1R3 savory (“umami”) taste receptor that responds to savory taste
stimuli, including monosodium glutamate. (See Li, ef al. (Id.). The references cited above
also disclosed assays and/or high throughput screens that measure TIR1/T1R3 or
T1R2/T1R3 receptor activity by fluorometric imaging in the presence of the target
compounds. '

30 Very recently, certain U.S. and international patent applications have been filed by
some of the current Applicants that disclosed the use of certain amide compounds as umami
and/or sweet tastants, and/or synergistic enhancers of the “Umami” taste of MSG, and/or the

sweet taste of a variety of natural and artificial sweeteners. See, for example, U.S.

2
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hAr1 R3 Yr°9°%ar 2

SUMMARY OF THE INVENTION
The invention has many aspects, all of which relate to certain non-naturally
20  occurring compounds comprising linked heteroaryl moieties which have the generic
structure shown below in Formula (), and methods for the synthesis of those compounds,
and the use of those compounds and commestibly acceptable salts and/or compositions
thereof as savory flavoring agents for comestible compositions or one or more of their
precursor components. In many embodiments, the invention relates to methods for

25  modulating the savory taste of a comestible product comprising:

a) providing at least one comestible product, or one or more precursors thereof,
and
b) combining the comestible product or one or more precursors thereof with at

least a savory flavor modulating amount of at least one compound of
30 Formula (1), or a comestibly acceptable salt thereof, so as to form a modified
comestible product;

wherein the compound of Formula (I) has the formula:



MO) wherein i) Ar is an aryl or heteroaryl radical optionally having at

| east one substituent radical bound thereto; 5ii) Yis 0, S, S(O, SO,
CRLIR2, or NRS; iii) mis the integer zero or one; iv) hArl is an optionally
substituted heteroaryl ring radical; v) Xis 0, S, S(O, SO2, CR8R9O or
NRIG vi) n the integers zero, one, two, or three; 10 vii) hA? is an
optionally substituted heteroaryl ring radj c3a| .\I'n related enbodi nents of

t he compounds of Formula (1), bAr2 ﬁ%ﬁl be dﬁ\cdﬁlti onally substituted aryl
radi cal, such as a phenyl radl\ﬁ%a/ aid g\i rrysnts of the inventions
related to the conpounds of Fo l.2 (1) ‘providenf A rodi fi ed conesti bl e
products or conpositions conprising onenor nore of the 15 conpounds of

Forrmula (1) or its various subgeneric or species conpounds or conestibly
accept abl e satheseither eof , or the products produced by the processes recited

above, or bel ow. ifor %Wﬁigﬂeﬁéﬁ{rgﬁ%%@&aﬁgﬁgﬂhgﬁg&Oﬁ@e i nventi ons

di scl osed herein relate to t st conposi t1ons
conprising: a) at | eastulstitientomdissliboled fhewthyct, or one or nore precursors

t hereof, and 20 b)..at [east .a.savQry fl.ayor dul ating. anmount of at |east

one conpound havi g ttﬁlsﬁﬁnﬁ@zg%&g’oﬁ@-hh C ~X hAr2 wherein i)

Ar is a nonocycligipr by f)ed infeg@iMebo &orddet eroaryl radical conprising 25 one

or two aronmatic rings mdependentlii sel ected from benzene rings and five or
Y

si x menbered het efar yhAr| ings opticmely substataddererergyl ringradieal! | y havi ng one,

g, o Lree 20, qubsty et siqsakeeuplt hersie, hereln exch ¢
P(O (OH) 2, hal ogenj) or nahdihtegérs zevogaud, twd, ad thted; ;
10 vii) hAri is an optionally substituted heteroaryl ring radical. B
In related embodiments of the compounds of Formula (I), hAr* can be an optionally
substifuted aryl radical, such as a phenyl radical.
Additional embodiments of the inventions related to the compounds of Formula (T)
provide for modified comestible products or compositions comprising one or more of the
15  compounds of Formula (I) or its various subgeneric or species compounds or comestibly
acceptable salts thereof, or the products produced by the processes recited above, or below.

For example in further related embodiments, the inventions disclosed herein relate to taste

modified comestible compositions comprising:

a) at least one comestible product, or one or more precursors thereof, and
20 b) at least a savory flavor modulating amount of at least one compound having
the formula:
Ar—hAr! -
I = har?
wherein
1) Ar is a monocyclic or bicyclic aryl or heteroaryl radical comprising
25 one or two aromatic rings independently selected from benzene rings

and five or six membered heteroaryl rings, each aromatic ring
optionally having one, two, or three R* substituent radicals bound

~thereto, wherein each R* radical is independently selected from



ii) hArl is an optionally substituted five or six-nenbered heteroaryl ring
radi cal having from1l to 4 heteroatons independently selected from5 oxygen,
sul fur and/or nitrogen, wherein any renaining nmenbers of the heteroaronmatic
ring are independently selected fromCR6, N, NR7; iii) Xis 0, S, S(0), SO,
CR8RO or NW iv) n the integer zero, one, two, or three; v) R3, R4, R$ and
RO are independently sel doreayk Noin NQer5hSO:HoRQ)EPH)2, halogmpaGi-Ca NH2, SH,
hal ogen, or a Cl-C4 organcir%a ¥ {ifé?ll’ and R7 and R10 are independently

sel ected from hydrogen, hydroxyl, or a CI-C4 organic radical, and R6 is
hydrogen, hydroxyl, iNH2, M¥ERis aBldptiGRBHsubsROEd k)R sixmbmyend heteroaryCing4
organic radical; vi) hArl is an optionally substituted five o six-nenbered
heteroaryl ring 15 havi figdist p@gg%ro%tor%%er a&?‘ﬁ%ﬁldﬁﬁf@ﬁ?’gﬁ’ © teiizr&g]t one
ring nisrogen atom and yekehilnk BRIGATRLENGHEREDRY SaRlinkRhdfkRIgAr Y|
ring are independently selected from CR30, N, NR31 0, and S, \Mgerel n each
R30 i s independently sel gbtkderbaromptydnpzremdehgrdiently seleckiddromCR’, N,9R'; SOBH,

P(O (OH) 2, a hal ogen,..or @.Cl - rgani di 1p, and 20 each Rat is

i ndependently sel ect%%l fn)gfﬁw&(g)e%@’o@?&- ‘organic radical; or a
conesti bly accept ablig) sali tht RgRpiero,|dhe IMTEOSHER; enbodi nents, the inventions
relate to sub-genuses of the,linked, heteroaryl conpounds of Fornula (I) and

their uses in method® forRmBUR’ and Ryare Hslependsntly sehasted frame hyrogeaneserb| e
b & i . F | - | A . d
ha L e T et ure shown TARRSL MHE S Milolh, drae M B BAR’ SATPO

n" ()A) whereini) n' ils"’hﬂeénddpézﬁigﬁﬁlymoﬂhdfmmhycﬂmgcn,hydrbhyl,a&,a(apﬁ each

R20 is 30 independently sel ected, fromthe ou opsi sting , SH,

NB2, a hal ogen, or a Cl- @&gaélﬂcgrég\c@’ |c‘§f“,%r8g T f‘y oX Slsﬁﬁérl\g(,gz’ gg‘géé}% , or

three, and each Ris ind%@m{)g,lhmo?gﬂc?gr;gq_c4fog§hmgllg§cggoup consi sting of
cr-

hydroxy, SH, NH2, a hal ogen, or a )
vi) is an optionally substituted five or six-membered heteroaryl ring

15 having at least one ring carbon atom and at least one ring nitrogen
atom, and wherein the remaining members of the heteroaryl ring are
independently selected from CR*’, N, NR*!, O, and S, wherein each
R¥is independently selected from hydrogen, hydroxyl, NH, NO,,
SH, SOs;H, P(O)(OH),, a halogen, or a C;-C4 organic radical, and

20 each R is independently selected from hydrogen, or a C;-C, organic
radical;

or a comestibly acceptable salt thereof.
In some such embodiments, the inventions relate to sub-genuses of the linked
heteroaryl compounds of Formula (I) and their uses in methods for modulating the savory

25  taste of comestible compositions. For example, one sub-genus of the linked heteroaryl

compounds has the structure shown in Formula (IA) below:

R30 .,
( szn-\Ar/hAka/CHr“hAr?—/( )n

(1A)
wherein
i) n’ is the integer zero, one, two, or three, and each R® s
30 independently selected from the group consisting of hydroxy, SH,

NH;, a halogen, or a C;-C; organic radical,

5



organic radical, 1ii) Xis NH, 0, S, S(0), S02, or CH2, 5iv) Ar is a phenyl,
pyridyl, pyrazinyl, pyrimdinyl, furanyl, thiofuranyl, pyrrolyl,

benzof uranyl, benzot hi of aranyl, or benzopyrrolyl ring v) hArl has the
structure: X1-X3 X2-X,3 X3 XL or " or = 2 X2 X1 ss (1)X1 is NH, 0O, or S
10 (2) X2 is Nor CR6 wherein R6 is hydrogen a halogen, or a d-C4 organlc

radical, (3) X3 is or CR6 wher v

or gani ¢ radi cal, HSI Vi 5’ AaF2y: s°n§’tg“>9f| J‘Eﬁ%e’ pyrg(gﬁ%ylls mg?peﬁg@iq% Fcr;gf/‘il r| ng

15 or a conestibly accenbﬁlbth@o@abboﬁsisengofhyd@mqu BE[ NIG| abg6besdr-gengs of the
| i nked heteroaryls of For rrula(gl , useful as savory flavoring agents, are
triazol e conpounds havi AgAKEQERUct ure shown in Formula (IB) below, 3 (

20~- A~ % R nll HN..N N= gb oH,, Nor RO ~- gr N P (IB)
wherein 20 i) n' |sll\Jzer§)( onéojs &d) éﬁfee and each R2o0 is independently

sel ectsed from hydivyxy, ABk aﬁ)}ﬂdﬂyl pyridyll qngmzmyhrpdnmdﬁ‘ﬁyl{ﬂumﬂﬂhaﬁlrm ected

cio corel, oo, NRPENRbO ke SR s cspaRgrfiog 15 an
al kyl, 25 ii) n" ig)zer QA 'oR thelsWReiuRF thr ee, and each R30 is independently

selected from hydroxy, SH, NH2, a haI and a Cl-C4 radical selected

from an al kyl, al koxyl, aIXg,t%qy al k'yl 3oxy Xyl Xi'r?ﬂ; oal kyl, CN, CO2H,
CHO, COR32, C02R32 NHR3 dggg,a‘i/\x rel n R32 is an
0 1

alkyl, 30 iii) Xis NH, O, SX2S() S0
(1) X; is NH, O,orS,

10 (2) XzisNor CRS wherein R® is hydrogen, a halogen, or a C1-Cs
organic radical,
(3) X3 is N or CR® wherein R is hydrogen, a halogen, or a C;-Cs
organic radical, and
vi)  hAr%is a pyridyl, pyrazinyl, or pyrimidinyl ring;
15 or a comestibly acceptable salt thereof.
Another related sub-genus of the linked heteroaryls of Formula (I), useful as savory
flavoring agents, are triazole compounds having the structure shown in Formula (IB) below;
N-NH N AT _ N AR
( Rzo% Ar /)\ x/—<_,) or ( Rzo)_nT‘ A /FZIEN’;\ XM n
(iB)
wherein

20 i) n’ is zero, one, two, or three, and each Ry is independently selected
from hydroxy, SH, NHa, a halogen, and a C;-C, radical selected from
an alkyl, alkoxyl, alkoxy-alkyl, hydroxyalkyl, haloalkyl, CN, CO,H,
CHO, COR”', CO,R* ,NHR*, NR*'R*"’, or SR* radical, wherein
R is an alkyl,

25 1) n’’ is zero, one, two, or three, and each R3p is independently selected
from hydroxy, SH, NH,, a halogen, and a Cy-C,4 radical selected from
an alkyl, alkoxyl, alkoxy-alkyl, hydroxyalkyl, haloalkyl, CN, CO.H,
CHO, COR®, COR¥*NHR¥ NR¥R*, | or SR*?radical, wherein
R* is an alkyl,

30 i) XisNH, O, S, S(0), SO, or CHy,

6



6 iv) Ar is a phenyl, pyridyl, pyrazinyl, pyrimdinyl, furanyl, thiofuranyl,
or pyrrolyl ring; or a conestibly acceptable salt thereof. Yet another

rel at ed sub-genus of the linked heteroaryls of Formula (1) are triazole 5
conmpounds having the structure shown in Formula (1 C) below in which both the
X and Y [linker groups are present; N-NH N R3 HN-N R3 N=~ n" | R20 Ar- YAN~X
i or (RO Ar-Y ~N (i) ey &pleny &pmdyla@nmwl pyngidipyle furgryl thipBEanyhnd each
R20 is independently sel eé}ig g rom the group consisting of hydroxyl, SH,
NH2, a hal ogen, or a d - or g radl cal, ii) n" is zero, one, two, or
three, and each R30 icﬁaicﬂﬁl&ﬂlblgdﬁ:ﬂtﬂtgbl@ﬂﬁl’ﬁhﬁ@dﬁ fromthe group consisting of

OH, SH, NH2, | , -4 i d 5 Xis .NH, 0, S,
SO s, or - cRegIoREraraied sHsesH oRT arked FAgeRah AL FoTe L Breera o
hydr ogers W%dé%@ﬁ%%ﬂé strubdie sh%wnbﬁ?@x%ﬂa &Igﬁ bofin hidridalhe xragieal . iv)

Yis NH O R9, wherein and RO are mdependently
sel ected frmehg@np@@hpremm,gen hydroxyl, NH2, a 20 halogen, or a Cl-C4

organic radical, v) Ar |s a phenyl g ri dyI pyrazinyl, pyri m'dig ,
thranyl, thi ofur anyl , yrrol l;Hzx/r( ng.» or a comesin- y acc@ﬁ}/c{ | ersal t

thereof. Yet anghher re/at ggnus of Imkgg&tj,b.L yys of Fornul a
(1) are 25 cozﬁ &“ﬂ‘é’“ﬁavﬂ\hg RAr | et er°6ar5§% g'm_ rfys 't hat am)mnber ed
nitrogen heteroaryls as shown in Forg)a (I1D): | R0l 1Ar' hAr' Xi CH2-hAr2 n

(ID) wherein 7 wherein

i) 1’ is zero, one, two, or three, and each R? is independently selected

10 from the group consisting of hydroxyl, SH, NH,, a halogen, or a C;-
C4 organic radical,

ii) n’’ is zero, one, two, or three, and each R¥ is independently selected
from the group consisting of OH, SH, NH,, a halogen, or a C;-C4
organic radical,

15 iy  XisNH, O, S, S(0), SO, or CR®R®, wherein R® and R’ are
independently selected from hydrogen, oxygen, hydroxyl, NH,, a
halogen, or a C{-C4 organic radical,

iv)  YisNH, O, S, S(0), SO,, or CR®R®, wherein R® and R® are
independently selected from hydrogen, oxygen, hydroxyl, NHy, a

20 halogen, or a C;-C, organic radical,

V) Ar is a phenyl, pyridyl, pyrazinyl, pyrimidinyl, furanyl, thiofuranyl,
or pyrrolyl ring;

or a comestibly acceptable salt thereof.
Yet another related sub-genus of the linked heteroaryls of Formula (J) are
25  compounds having hAr1 heteroaryl rings that are six-membered nitrogen heteroaryls as

shown in Formula (ID):

,(Rﬁo} .
R 1 CHo—hAr? n
( A

(ID)

wherein



i) n is zero, one, two, or three, and each R20 is independently sel ected
fromthe group consisting of hydroxy, SH, NH2, a halogen, or a d-C4

organic radical, ii) n" is zero, one, tw, or three, and each R30 is
i ndependently selected 5 fromthe group consisting of hydroxy, SH, NH2, a
hal ogen, or a CI-C4 organic radical, iii) Xis NH 0, S, S(O, 5, or CH2,

iv) Ar is a phenyl, pyridyl, pyrazinyl, pyrimdinyl, furanyl, thiofuranyl,
pyrrol yl, benzofurabyl , E’\e/lﬁﬁ‘iff’mf@f %ﬁﬂh}“‘aeo%ndtféﬁlié%%ﬁﬁ msiepqridenthyselegted) har |
has the structure 11 or c - S RiL. (@ hdgreRO N A\RE' R6
NR6' wherein R6 and R6' g?e |en%8§2%0 en%l%g%@ééxtyégﬁfro?ﬁ hfdrggg’erg,_%BG

hal ogen, or a Cl-C4 or gaoigenic zaficeyl , and 15 vi) hAr2 is a pyridyl,

i nyl, i m.dinyl,.cing. The linked h L. f Formul
Prrs o v g g TRl DG ek LA cagRaints SLafer oo
can bipd to and/ or acti vabf hdiolh RHsEARBor hyRRHQ! Y1, GHMIEHECE:n | AS1S-C£Cept OF

proteins in-vitro, at very unexpectedly Tow™ concentrations on the order
of mi cronol ar or | ower. Touganip radendl.bet er oaryl conpounds are 20 al so believed

to interact in the gsgnme of. WL nghaner - th savory flavor receptors of
ani mal s or humans iHﬁvi vo,lsggpgg’%@&@’o%?ﬁﬁed by actual human taste tests
of selected conpouiys ohﬁqr;maﬂlﬁ,I@n)dyt,Eyﬁaz@ygpyﬁmmﬁﬁ}eﬁumypwof&mgndi ngly,

i of L e linked heteroaryl _coppounds of

Formula (1) further descPyHeY. brarefupnyb pergotiefuragyl, ghksopedmelilyingow 25

concenprations be ugpd agasSaYOfY H:%Fr@” ng agents, or savory enhancers that
substitute for and Er syner |stisca y enhance the savory flavor of MG

Addi tional optional I|imtatigens=eR the chegi ga-_Lwa physi cal characteristics
of the heterocyclic conpou dg~of ’é)&?rrul ag?]\ a Rghei r substituent radicals
0 A

many of the subgenuses and species i

\

~or groups will be described | oyX. Sorfé of g he et erocyclic conmpounds with
structures enconpassed withiR W‘g\ﬁ%l a (R NtraNeRBeen synt hesi zed by —
met hods known in the prior a&_rgt,___gr variOlrJfg RULDOZES, 8 but to the

know edge of the inventors i as ot beerd Previ |y recogni zed that such

| i nked heteroaryl conpounds c%n ut i 9% zeg::as;gavory flavoring agents, or
savory taste enhancers. R® N RS R® N—7 RS

b
R6
Wherein R® and R® are independently selected from hydrogen, a
halogen, or a C;-C4 organic radical, and
15 vi)  hAr*is a pyridyl, pyrazinyl, or pyrimidinyl ring.

The linked heteroaryl compounds of Formulas (I), (IA), (IB), (IC), and (ID), and
species compounds encompassed therein can bind to and/or activate the TIR1/T1R3
“savory” (“umami”) taste receptor proteins in-vitro, at very unexpectedly low
concentrations on the order of micromolar or lower. The linked heteroaryl compounds are

20  also believed to interact in the same or a similar manner with savory flavor receptors of
animals or humans in vivo, as has been confirmed by actual human taste tests of selected
compounds of Formula (I) that are reported below.

Accordingly, many of the subgenuses and species of the linked heteroaryl
compounds of Formula (I) further described herein below can, at unexpectedly low

25  concentrations be used as savory flavoring agents, or savory enhancers that substitute for
and/or synergistically enhance the savory flavor of MSG.

Additional optional limitétions on the chemical and physical characteristics of the
heterocyclic compounds of Formula (I) and their substituent radicals or groups will be
described below. Some of the heterocyclic compounds with structures encompassed within

30  Formula (T) have been synthesized by methods known in the prior art, for various purposes,
8



Mor eover many of the heterocyclic conpounds of Formula (1) disclosed herein
are novel conpounds that have not been previously synthesized at all, and
possess the unexpected 5 property of being savory taste flavoring agents or
taste enhancers. The invention also relates to flavor nodified conestible

d , h f ood dri . duced ' ds of
Phe i nventi th R{PE i REadt g BaP 55 BéyEEl Bbmifet S SRR ©

enbodi ment shet@b@yloniPotgds@hn bostilidet keshvbst fivoriny hgRPOdR6ly tate dnbembetsa 10
(1) further_identified, described, and/or clained herein, or a conestibly

accept abl e Marepverppamy b fhe hetproqyelic eqmpoppdsaiiogrila (Bdisclpsedshassin gieingNeln t h
ot her kno : 0 I sin
comest i bl 6 Fag ik GRTROLRR becr e o s o S o e e S ot o,
gr thFiriF;mmpﬂﬁpfbemgmwmmmymmdhmdmmﬁgmasorhaeb$rmf?$reteroary{ conpoupdf of
ornul a an S vari ous suhgenuse e : rec 0 oni st's
and accordingly ]g}eén‘f?é‘a?léaé‘ﬁr %esﬁggg%%ﬁ%ﬁ@&gcfomreﬁ EPHR ugs, s@ %?rfé?‘ﬂ%’ds avory
taste per CeginkdhroducByBREshtacliBp the@bmbOehds BEHRIDFENEM Fith CHREUBRréduckYr MUl a
(I') and/or its various subgenuses of heterocyclic conpounds, when used
togethe:\ﬂmﬁpwwmsﬁfﬁafone,hincreass or nndu!atF alresponse in yitro,zgn?
savory taste pergceptian,i umans at surprisin ow .concent r at.L.ons. n
sonme. enbodi ment 41 s ROdmEH GO o noREO ¢ R neies b IRAEOM B PR
agent s, 10 f | @vfafth@ribennigied Sesdribad,ahd AP elaindd1@rin [P @ dosSstibnabt egtattosaiosi t i ons
containing the conpounds of Formula (]),.and its various subgenuses and
speci es g:oa4 BPfelan hegﬂs%m@f;n;ﬁ% ﬁ;@?m&m Wi ethen lwwiéﬁmgom?ueésmst i bl e
or nmedicin .
br ecur sor & TREFaRr O ab g Gl aftaftedh CIMERpIOot IR SRRSO B or &
conesti bl y hwoweprabinel saistmptar, eofheir preeufsarsegoi ng di scussi on nerely

summari zes certgin aspects of, the..inventions and is t _intende nor
Shoutd |t be. cor BPIRAToRTmERf, BF HERHEt TR o RBR s byt O BT 1 £
DESCRI P ONyadous| dbgérivEsNT¢ OhR TR B rREH5E agoniseyHind QBcozdinglyrdutieveaitoee nor e
readily by reference to the followng 30 detailed description of various
enbodi nent scapfble pEniyaieger Hhanging seray t3staRsTERtiomE hyimags. eftieand to the
chem cal draw : g i i i cription.
Bef ore the %ﬁg&g@@g@%@ﬁ!&%@f courr%gg |apg/§%§ybéa}%b§f g’%ﬁ%‘%%@sﬂe&g %cygﬁécl osed
and descr i bethpoutds, whemudeé tagether with MEG bvdlons) iresmsodihesdulaea sgspaisé ircal | y

i ndi cated by the_ 9 clajns, the,inv%ntion is not limted to specific foods or

food prepar 4P FRIORHHS'e PEIGER AT IR NUmaRiel SRpFEngX oY EPReeBIatO8 i at i ons, or
to partaceul ar rrqﬁ@&n@Emﬁsﬁﬂﬁeﬁ@,tth@&véﬁiﬁmqama@mepéorﬁlﬁohﬁdg, RSNk ABertd)t O

conmesti bl e products or conpositions intended for oral admnistratrion,
avor enhancers, flavor modifying compounds, and/or compositions containing the

compounds of Formula (I), and its various subgenuses and species compounds.
In some embodiments, the invention relates to comestible or medicinal compositions
suitable for human or animal consumption, or precursors thereof, containing at least one
25  compound of Formula (I), or a comestibly acceptable salt thereof.
The foregoing discussion merely summarizes certain aspects of the inventions and is
not intended, nor should it be construed, as limiting the invention in any way.
DETAILED DESCRIPTION OF THE INVENTION
The present invention can be understood more readily by reference to the following
30  detailed description of various embodiments of the invention and the Examples included
therein and to the chemical drawings and Tables and their previous and following
description. Before the present compounds, compositions, and/or methods are disclosed

and described, it is to be understood that unless otherwise specifically indicated by the

9



because as one of ordinary skill in relevant arts is well aware, such things
can of course, 5 vary. It is also to be understood that the term nol ogy used
herein is for the purpose of describing particular enbodinments only and is
not intended to be limting. DEFINTIONS A "conestibly acceptable carrier
or excipient” is a solid or liquid nmediumand/or conposition that is used

to preparaalmsgﬁéhﬁv%ﬁﬁﬂi S 6f BBROSpLe] b &ffoé@ﬁebﬁyﬁdﬂrgéﬁg?és%ﬁé@i@iﬁound1 in

order to adm nister the inventive conpound in a dispersec luted form so
t hat the ¢nustible catriersiol dorivlations o1 tof partinular modas ¢fferudating thel corspavasds of zed.

Conest i bl .accept.apl e catriers i.ncl udes .oany. food. i.ngredi ents, such
as wat er ni"nvgﬁtll‘??“alfl%% co atbtil%l,)mé?c%grs(fogpﬁ Is—#%f' S?llll}%g H%Hr)f%%ﬁlg?wg&fﬁq% es,

vi negar, bahiRasess oftR@haryWiilitin rélaaut &ts is wall @wafeatuch Mhihsd @ADL sotgke, as m | k or
condensed m | k, edible oils and shortenings, fatty acids 15 and their al kyl

esters | wy-nBlisdsd tlabewaigspoditpybetarainelogy sl neseia iyfoy thelpumesyeler yl esters
f fatt i ' ' i hobi bst
*h aquesyJ6biing BRlodiRRloli Ak Gy SIF K BbEnA SRR P10 © B DS R oS

such as ethanol, solid edible di DEFINTFIONS as vegetabl e powders or flours,
or ot her quuinguvehi c{)es; diag ersion or, .sus ens'h n idg; aurfac active
agents; i sot orfcCouRRsHPLY.-acqeRt OB PXCENENT s 15330 805 EHE nedp ervatives;
sol i d bi nd@kssitibh Bat £3REStoHEatd Eddslrbdisferseld] ARG TorldebEhdinfvEitRfeS tO the
perception of taste and/or snell 1n a subject, which include sweet, sour,
sal t yl0 bi ¢camepround,rim aider toradmanister the inPartiveigonpeundima dispersed/ditated ormasp  ani nal .

A "flavorj agent " el.n_ref to a caonmpound.or a hiol ogi cal.l.y acceptabl e

Sart oo PRPEHPNeoal il by tfesfivg PURRURM i fraBiplcl XSGR ECERt R

“flavor nmdegthtds carfiés ficludeei@n® cdriman Gapadtadents, shelodsogiteadt hyutagcept abl e

salt _theregof that npdul ates, 1ncluding enhancj ng or potentiating, and

i nduci ng, 24He o RaveRH HHF o veeARIE juiess, Uneast qRarinades, ReeniWBE-1atualayor i ng agent

in an ani " - PER AT Y o : ound or
ST eﬂm%ﬁfﬁ"hﬁ’f ik 3Y Q%ndﬁﬁéég %?E‘; t<:=,d1’6Fc otls And Eﬁo%xﬁlggs? iy Gl

bi ol ogi cal 'y acceptable salt 30 thereof enhances and mul't1 plies the
t ast eE5 orarglithéil allbyl estersatom mblecularsyeighteligemérs af proppigne glyeolt glycarylesteoest i bl e

A L L T aTu T e
in an ani fiedia,GaltSsubk BREAiuhY ch1SAE) whedt fRUE d1eenBORIOh as eth&RY,@6Nd €dibleOUNd” Or

"savory receptor activating conmpound” herein refers tqo a conpound or
bi ol ogi cafilugntssudins yegtablepewderrerdiours, paethen liqud vehicles; dispasiabPe savory

act 1 vat een o PR byt Elaen iR RORA UL UL ATH Sy BT o

ani nelQ  preservatives; solid binders; lubricants and the like.

A “flavor” herein refers to the perception of taste and/or smell in a subject, which
include sweet, sour, salty, bitter, umami, and others. The subject may be a human or an
animal.

A “flavoring agent” herein refers to a compound or a biologically acceptable salt

25  thereof that induces a flavor or taste in an animal or a human.

A “flavor modifier” herein refers to a compound or biologically acceptable salt
thereof that modulates, including enhancing or potentiating, and inducing, the tastes and/or
smell of a natural or synthetic flavoring agent in an animal or a human.

A “flavor enhancer” herein refers to a compound or biologically acceptable salt

30 thereof that enhances and/or multiplies the tastes or smell of a natural or synthetic flavoring
agent, or a comestible composition comprising the flavor enhancer.

“Savory flavor” herein refers to the savory “umami” taste typically induced by MSG

(mono sodium glutamate) in an animal or a human.

10



5 A "savory flavor nodifier" herein refers to a conpound or biologically
acceptable salt thereof that nodul ates, including enhancing or
potentiating, inducing, and bl ocking, the savory taste of a natural or

synt hetic savory flavoring agents, e.g., nonosodiumglutamate (MSG in an
animal or a huma;g.BYA "savory flgvor enhancer’, herein ref .0 .a conmpound or

h rs
bi ol ogi cal |y acceptuBllavorgageanty  sHeF RN (érnﬁ%lvr‘?@égﬁcﬁﬁorpf’&%%ﬂ’cnigat es the

savory tast@upbudNitdih frer®io Somtdeahd 6r HiaMpicklly Adcapasib Bt BRDE Rat ficllk a
nonosodi um gl utamate (M5SG in an animal or "a human. An "unam receptor

activating lersdvorhidlaedrrin p glitged, .9, MSEUmpaaneditinglutarate) e companndinam

comound* ninaefy Gaer b kS oy Ao < BFEEbal FEF Bbta Bl "

enhances or bl 0ckSgavary flalBihodifiee PieRin refifs tolWBdipotRt eiBiclogielipdtetfishle
compound” herein refers to a _conpound that enhances or potentiates the

ef fect of asaHéHWFhaém0§yln&eﬁénq} TngrefangiBg epNAsentiging, vRticHg, ar@&'%mdghee. g.,
ofors t o WeVAt IR & MRl or QruchAY bl RN Eng HREHS 310 Mo BB A BEAAL D

al ter (eithMSGnamneasimabor daciaase) savory taste in a conestible or
medi ci nal product or conposition, or a precursor thereof.  suffici en"gl y to be
Ogdg]B 1 abl.

percei ved by a Hun¥N _al}c,e;r”r{gp:ps} 3R HEqTRROUZH of Piologirally pecgptably | east
about 0,000 1551t RARGThat BthalEds BF Bétléﬁtidté‘s thOSROHNG MOt thoRSES shRhBR Av&gsent in
order for nost human subjectS to perceive a nodulation of the savory flavor
of a conestfldaypungegeptsse.£.i wane®divonginiagiated M3 ihen enivwy et 4 bursampound. A broad
range of concent ion.that woul d. typically be empl oyed in order to

econoni cal |y pr étgqaﬁ’énaémaeécgﬁoﬁﬁ‘#gaﬂ%%w%f‘é sl?ﬁ?}wé? S%%F(’mﬁ%%l%batti on can be

from about £tiPAds Ak rdRPropIth & a PIRETIRecgRge from about 0.1 ppmto
about 10 ppm Alternative ranges of savory flavor nodul ati ng anounts can be

from about 0.0ApPHRAR reasBior Meguising comnsitnd bsyein sefers tppaompowdsAt 15 ppm
f rom abaut 1 t 0.1 ppmto about 3 ppm
A "savloalgy f@%%uoé%e@ﬂ?gge?’n%ﬂ%%%lﬁg{?g%%{%rﬁé@fmee?ég%b an anmount of a conpound
that is suffi cidenfunamieedepioc enltaheing ashpownfl” heramtrofesd to @arcosypatrdghatc f 1 avori ng
agents, e.g., nonosodium glu te ) in.a.conmestible or nedicinal
ootuct o SEBAGR RO aes e SR & s bR B MRS AR FhPOal FRIVRIFE A pr oad
range of a deaelnd, klgd \WinoSdiian ¢lubnAeUSE).can be from about 0.001 ppmto
100 ppm or a narrow range fromabout 0.1 ppmto about 10 ppm Alternative
ranges of savor A fiasgydlaseimedulsipeameynt Seranrebes forasramiiote! acogpopphet o
about p r . 0.1 ppmto
about Ztppr el AT RRE e RiEihec' BRG] £00HARR 4
comestible or medicinal product or 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 heterocyclic compound would need to be present in order for most human
subjects to perceive a modulation of the savory flavor of a comestible composition

25  comprising the heterocyélic compound. A broad range of concentration that would
typically be employed in order to economically provide a desirable degree of savory flavor
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 savory 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

30  ppm to about 5 ppm, or from about 0.1 ppm to about 3 ppm.

A “savory flavor enhancing amount” herein refers to an amount of a compound that

is sufficient to enhance the taste of a natural or synthetic flavoring agents, e.g., monosodium

glutamate (MSG) in a comestible or medicinal product or composition, as perceived by an

11



An "umam receptor nodul ating anount” herein refers to an anount of a
conpound that is sufficient to nodulate (activate, enhance or bl ock) an
umam taste receptor protein. In many enbodi ments of the invention, an
umam receptor nodul ating anount is at |least about | pM or at |east about
1 nM or at |east about 10 nM or at |east about 100OnM (i.e. 10 about 0.1
M. A "Tl&ihIdRI Huereprdsrondugeadfiasgvay flaetn enbrichgy amonhédh tesramakomunt  of

conmpound t is sufficient to nodul ate or ivate a T1R1/ TI receptor.
Thebe. amoh Hepma ol 5 nare B PR 18 RETDOKID B uL LDPBR: AUAUTRAES ng
amunts. /4 e"slb@?é’@os?ﬁ%\%% ancing aMoh@s k& BEBER bBGut DI HpaAB a@&t%%hﬁt ed by a
savory on%ound. referably an umam receptor is a 8 protein coupled

r ecept or , fremdboms0)5 phi forabberidtppy, fios abonhh. 1 ppudpbeut b pm, Tt RIL THRB

recept50r. ?on%c%u S Bf t he invention nodul ate an umam receptor and
or ef erabl § T 8P Oﬁg‘?ﬁ’ﬁ' L of the TIRL/ TLR3 receptor. An agonist of this

receptor has tAe«“ghdifiGbeeptoratdduladihg BBourd” kerBinGbRlyto 3h gmMalutdd a¢ampader | n
many cases, this agonist effect of the conpound on the receptor also

produces thaiiesefdrigeido sodylele (etixatss enhanee erddeck) preymami aste secqplor praksin,

t her ef or t hat Ifavent. i (ofe]ge0]0) : - or
enhancer (§1rg %&ﬁ’ 0\(/1\?1":{le g’% dlﬂs)fl){en@%én\@@ ) r@ggﬁeég’&\é‘&dggmngg ?Iﬁ&h?gsreﬁgé}tgﬁpl e,
conest i bl #bopt DAMG bSat 1dast @bddi 1 hNor dthdast ool M edifat tdastabsut 106nkiggponsi bl e
for the syqr(l)gr(()gi stic savory taste effect, which occurs when a co (r)PLfmd of

the i HverboBh0- #Morh HES ThRHreespérr Herdueting oy actvARREFTHG! g SR AN as MBG,
The nucl e,g)tnhg i 2

intensify t eﬁg%t\%fig Sﬁﬁé{%{fméﬁé %ls%é,)&s/agﬁgﬂg? éI{rl gF@?ég%fbﬁé'sgh%%qog&ﬁeeded to
provi de tdrepsderebly thecamefab the wmaim repoptoamcddatingarvB®@tsal one. Therefore, it is

desirabl e that, gonbi.ni ng, compaunds of t i nyenti, Lt h anot her savory
flavoring agen;t“n o e o 1S£§esé%{e8%pé%rlfg§¢mé¥? fﬂ"ﬂﬁ@teegbéf REN8€d to add
expensi vecomjohfdt PrdfgablpatCiinasi eddpiordsa & proRiioupRa ksser, andvhioke
concomtantly reducing or elimnating the anobunt of a savory conpound 30
such Bs Nmefe 56@6“@@%?%9?@@%@@5‘%@@5%W~ flavor in conparison to the
savory — conpo &8 174 296ntioh mGdTeE H Grhidfi ﬁé%})%%%@f&%ﬁ§ ale® the
enhanced savory flavor of a conbination of savory conpounds”or receptor
act i vat i nagonstspd theddl R 1/ il R3omepaptars dm dgonishaf thismgosptot has thasffet ofltieftirect s or
flavor assqci ated. effects gsspciated wth each indjvidual conpound. In the
cace of - SQVES DAl Ea BUREY crscos ietegnat s EebohBt orappRan e " "
effecti V%@@%r%iso:}ﬁﬁuﬁ@sya Pfceived bty Bavdran a fastOBRO UL d&irabie) thbteford,| ) havi ng
an EC50 ratio (defined herein below of 2.0 or nore, or &referably 5.0 or

nor e, 2(br thet soclvinveriive compourds serpe anpieplacanem epentigace: orddHowhigk &didtbed her e
i ncl ude i fal ccenterns, . hem stry of such chiral
centers 8\2%1 f&?%ée{g&eﬁﬁée;ﬁ{@’ %)ge N ‘.I%ec ox&@%@liﬁr@%ﬁcﬁéﬁgur ation, or a

In addition, this agonist effect also is responsible for the synergistic savory taste

effect, which occurs when a compound of the invention is combined with another savory
flavoring agent such as MSG. The nucleotides, IMP or GMP, are conventionally added to
25  MBSQG, to intensify the savory flavor of MSG, so that relatively less MSG 1s needed to
provide the same savory flavor in comparison to MSG alone. Therefore, it is desirable that
combining compounds of the invention with another savory flavoring agent such as MSG
advantageously eliminates the need to add expensive nucleotides, such as IMP, as a flavor
enhancer, while concomitantly reducing or eliminating the amount of a savory compound
30  such as MSG needed to provide the same savory flavor in comparison to the savory
compound or MSG alone.
A “synergistic effect” relates to the enhanced savory flavor of a combination of

savory compounds or receptor activating compounds, in comparison to the sum of the taste
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m xture of the two. The chiral centers can be further designated as Ror S
or RSor d,D1,L or d,I, D L. Correspondingly, the conpounds of the
invention, if they can be present in optically active form can be present
in the formof a racemc m xture of enantioners, or in 10 the formof either
of the sepagdls &@ﬁ%ﬂa@é@fa%ed‘éﬁe@t’éﬁ%%é!ﬂfeﬂ%hﬂh%abﬁﬁhﬂ&ﬁﬂl @shoRbd. ol tRcA06M  OF
as a mxture conprising any relative étportlons of the enantioners. \Were
so i ndi cat e#veuy enhdnserdoaipoyndser synergistic esfeet angheclésstirienceneiMBE mayde
potentially; |y i4ed,
for either 89’% %ﬁlcgra c@%lpg fo%@ﬁé@ﬁgﬁhﬁéﬁ f %@Eﬁpﬂﬁs(dgﬁneﬁlrh g%ed?ell&()%ﬁghd
enant|orrerlormmeen&:prﬁ‘érabltyﬂ(ea&hoxamulo()&ﬁ%oreroraﬁ Oloeamtreabout 90% or at

| east abput 15 9 or at |east about 98%. Qr at | east about 99% or at

| east abbut 99, SHhemdegduaoar desgrib @dﬁgfmlaelaﬁﬁw preaqrg ghiral cetersshe o o

cheni cal  sullegdERishy of stintchiral dhieht din thde rﬂ@ﬁﬂy:ﬁqutm of QUGN &1

contains only carbon”and hydrogen atons. drocarbon residue nmay be
al i phati ¢ omixdgre efithe two s’lfhtaﬂgm c@rmmanhwfumhec de%glmtﬁdwedﬂ or SettRibar dd, L

unsat ur at ed t he h I, si.dues are of Jmted 20
di nensi onal rs4lzgr§%r§%$ dﬁrll t ‘foé]i’ﬁo ‘%‘0 rralgg%nélr?p’rllf leyfal%%e rgeeg car Pbon

iat orrg , 1 E) ooplizallycative fora, gmsbe Iihte)sfeﬁt 1i;2heCthrb©ﬂa ietc@m’i&, mﬁmtrﬁoﬂ&aﬁ‘@crrbﬁa oafrons,

to c ons to carbon atons, t.o carbhon_ a

hydr oc a?@o ’RJP g@mféltkwpé thefepaptesarntigmersip 5%‘?%“%?‘&@3013@8 ﬁ{l‘ép%é%rfo% or
substit ut edys a%fxﬁu@@&n@ﬁ x%;{n?rbl'a Bﬁ’&fi&ﬂsyof%l?é &abiEindet fheRte %1&%%35 0,

S, N, P, or the hal ogehs l'uorine, chlorine, bromne, and iodine), or
one or nor eths glagms hegeinytif g singls snansiomer of mgpomemaélymtlm a@m heigepcychio?, 5CBH,

andthellk o ecar dh r

substi tuent O)mé) %fiﬁeuie chog 5 u’%egl e&@ﬁ?ﬁ] N %esalggﬁeg’q‘songhp fa%c?' IE AT esent

carbonyl grmupsparfivhietic graspss at Iraaﬁtrabwlsogfr @umeanﬁbomheo%; deeaf least abmnt a| n

heteroaig i nserted on resi due. 30 As
in

" hyd
used he 95% 9 gt Igash 2 O“tgfg%’uﬁ“ﬁs @E’gﬁf?é)}!’zgé?@asﬁéb‘{é‘?ﬁgé{%al cationic, or

ani onic radi Ca'A§&H@§hbxfeH1e“ﬁy%r&@rHoﬁ‘%esﬂﬁlgafo€rs 4 8teli&s seh- §1‘6h}9§1‘3ﬁd{351 cl ai med
herein that have fromone to 16 atons that do-notinclude carbon, but do

cont ai n ot heithinetlugerahemiral eamponnd whishicouteins onhmonmhﬁkeg@mmw Thecl ude
one 2" S et ulFhoh IRR SN pl R itk ORI B SRS hERARAST O of M

0O, N S, on nor é rre’ta née ear netal ions.
Exanpl es of samaxe@amnsaﬂmmbdcahmanyeinuckhmebwmlearﬁrdmﬁboh residueslart of hinited+, Ca++

and K+, . hal.ogens | ch cI ude fl.uorine, chlorjn n i ne, OH
SH, sca# s@@%nsw oleciylgs weigh, Won&ﬁslaemlff?aﬁo %O%nggg her ei n,

the term a&a!ﬁ%n:atom.@ll If@ y t:arb@ﬁ‘ﬂom@l KigNYlcarboR @tontie 1 83 § 8drBdt atodd to 6
branched- chai n and ¢yclic nonoval ent substituents that respectively are

sat ur at ed, cahppaturnPed tad eaber atpwast one doubl e bond, and unsaturated with
at |east one tr 'ﬂle%y%@grbon residue, when described as ““substituted,” contains or is substituted

with one or more independently selected heteroatoms such as O, S, N, P, or the halogens

25  (fluorine, chlorine, bromine, and iodine), or one or more substituent groups containing
heteroatoms (OH, NH,, NO,, SO3H, and the like) over and above the carbon and hydrogen
atoms of the substituent residue. Substituted hydrocarbon residues may also contain
carbonyl groups, amino groups, hydroxyl groups and the like, or contain heteroatoms
inserted into the “backbone” of the hydrocarbon residue.

30 As used herein, “inorganic” group or residue refers to a neutral, cationic, or anionic
radical substituents on the organic molecules disclosed or claimed herein that have from one
to 16 atoms that donot include carbon, but do contain other heteroatoms from the periodic

table that preferably include one or more atoms independently selected from the group
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"Alkyl" refers to a hydrocarbon group that can be conceptually formed from
an al kane by renoving hydrogen fromthe structure of a non-cyclic

hydr ocar bon conpound 10 havi ng straight or branched carbon chains, and
repl aci ng the hydrogen atom w th anot her atom or organic or inorganic
substitutent group. In sone enbodi nents of the invention, the alkyl groups
are "d tonftisd dOH, "0, &) oasormrbdie phlogatshyd alkaqbiroeyl or all&hm eqothl metal-ibog. y| |

i SO- butyI sec-hutyl, .tert-but hexyl an he |ike. Many
embodi mentEgles o dhorganraticals ‘Fﬁfﬁﬁr‘?‘%‘”&t‘ Bine ié‘i et )81 e

(al ternatpi&leys %ﬁlfcmmeqm%hn@lchmhne %&m&)anah@dmelbﬂ SH, %%Hnsobyl ethyl,
propyl, |soé_E)ropyI n-butyl, iso-butyl, sec-butyl, and t “butyl groups. Sorre

of the pr@atPed Nﬂ{w@z@ﬁ@ﬁﬁsﬁ@‘m@h i nvention have three or nore carbon
atons g prefera 1 bon at.a b t 6 to 12
% se{lz’ hérgm,, éﬂegg{n aﬂq@s éi?endg’ t %@a ﬁ(yﬁgln glfcﬂld% s iBnt-Ghd

car bon at ons. erm kKenyl ogous o an al kyl group
or resi dusrafidhad-chainamt ¢ysHe n&ho%ﬁ!ﬁﬁ%ulmﬁﬁeﬂaﬂhbrespﬁMd& afk)yabirz&edqond In sone

nmbodi |
oo 1T T patggptasmigh ot Tezmi §ie dosbls hoah fid usABHIER Pit Abloat ARG e boBoent enyl
4-pentenyl, 2-haxanydfers & DRYERHAIDon OB an be c&ﬁﬁéﬁtﬂﬂhy fofmBERbANMY |

3-heptenyl , 4-heptenyl, 5-heptenyl,” 6-heptenyl, as as di enes and
trienes oflkanebairehoviegibydrogearfoimethestnagtus.of paoBtHelic léﬁmanbne aepowidkenyl s are

I
R A PSR e R SO kLSRR, 0
bond. Pr edtanroe drgahik yonyiorglnmmbstament ‘oipt dn €£7maélhqulmlents sfithl ua&ntlﬁi tyny! ,

AR e e A R e e

and tri- Yﬁ%u@fl @-B@cyg gﬁ'ﬂ&t mh&ﬁﬁ@@%&ﬂi@!@é Mgy BedboEmemMs oy gs. The terms
"substituted alk |, stituted al kenyl," "substituted al kynyl," and 30

"subst | tupmﬂanﬁwm Cdé?n@t elkylh@tmmhéalfam@gwdy srpedylowepalkyl’ Lquws) etoups or
di cal shas b
concelt ua Py CaREH! BEY, BRESL o ORI Sabel) “Eo-B%tygﬁéfb%@%onéﬁﬁ R

i ndependeSunhe/ofsbd pefeatid etkghgrioopsoof thaiavemion havesthixetor tnoentarbomatpms or radi cal s,
that can inglude a bhal ggen, hydro mno, SH_.a o C7 14 al koxy, or

al koxy- al R€9§ %gséom @aﬁﬁné?%%’gﬂ%ﬁ k%}ﬁ‘m aﬁ%ﬁt"ﬁﬁm 12&?‘%8“ afbm

(nmonosubst i t ut@dxam ragqen(xldhmtﬁ&wrﬂgiml)ogmsn@angm@ngﬂuﬁ@nreﬁaﬁ@m@t:ycl e,
substituted heterocycle, imdazolyl, indolyl, pyrrolidinyl, to C7 acyl,

Cto C7 af@mpéb%?ﬁ at fagtiome carpar-argn denbinkardy 1 serae %&%ma@s aikepmgrmsce

?rlei(%;/ suIéPonyi r?u&%%l% Fich%ﬂa m@iﬁé‘@?lﬁﬁﬁ( y103/ a)fk | sul f onyl

gr oups. ‘mperrtwﬂylsﬂmeuteaul a4p|e§tﬂengr Z}hprs:nmg-hbmeryu Hshax‘cnﬂlaﬁhmnﬂ, Maeptan;d and
Dl T 0L RES b e A5 Sl L P BRLASE § one
for as Utb‘rhlﬂiﬁéd (:Hams. In other embodiments, alkenyls are limited to two to four carbon atoms.
The term “alkynyl” is analogous to an alkyl group or radical that comprises at least
25  one carbon-carbon triple bond. Preferred alkynyl groups are “C; to C; alkynyl” such as
ethynyl, propynyl, 2-butynyl, 2-pentynyl, 3-pentynyl, 2- hexynyl, 3-hexynyl, 4-hexynyl,
2-heptynyl, 3-heptynyl, 4- heptynyl, 5-heptynyl as well as di- and tri-ynes of straight and
branched chains including ene-ynes.
The terms “substituted alkyl,” “substituted alkenyl,” “substituted alkynyl,” and
30 “substituted alkylene” denote that the alkyl, alkenyl, or alkynyl groups or radicals as
described herein, wherein one or more hydrogen atoms has been conceptually substituted by
one or more, and preferably one or two independently selected organic or inorganic

substituent groups or radicals, that can include a halogen, hydroxy, amino, SH, a C; to C;
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al kyl s i nclude hydroxy, fluoro, chloro, NH2, NHCH3, N(CH3)2, CO2CH3, SEt,
SCH3, 10 nmethyl, ethyl, isopropyl, vinyl, trifluoronethyl, nethoxy, ethoxy,

i sopropoxy, and trifluoromethoxy groups. In many enbodi nents of the
invention that conprise the above |I|ists of substituent groups, an even nore

preferred gaRewy, @falﬁ&?rsélk)}luﬁ@t Lgf@@p@cloamk/u@l@phtmom@w, SEt, SCH3, nethyl,

ethyl, isopropyl, trifluronethyl, methoxy, ethoxy, and trlfl uor onet hoxy

groups. 15 Enenepihsttuisd)ankeo, A%xy@tl@{tﬁs%%mmm@m&mybﬁwwb% sybstifuipde t he
2- 0X0- pr op- ilﬁer&yc}]e gnﬂéﬂa nﬁuﬁa{)lyy byrr?l?’cﬁl?}ﬁ LR ac é{ %@t%kxy, Qromet hyl,

trifluoronet dropyran oxynet

trityl oxyrrecdxbdxy, q:mbmmym::hxb)oymtdhym (Cam CyoriigtJogabpx angide, DRy dieE iy ICs

ot hixy ot hy R e T RBT RIS BT o bR+ G B omet hyl | 20

6- hydr Othe%lkﬂrlsul?onﬁ goaitl ame GRushitkad Allcyl 2Tk ﬂﬁbe@@uﬂsuuﬁedCd]ﬁé 8£tbM and
2-choroet hyl, 1- bronoethyl, 2-choroethyl, uoroet hyl, 2-fluor oet hyl , 1-

i odoet hyl , Eﬁefe@%é?wmWl@ﬂﬁt@h@pﬁi@?ﬂﬂmt@lgﬁle&%‘}bﬁtﬁwts I3 masi| or opr opy!

1 b L}

A A
enzo a 1o 07 ] )

N acet yy-l - thhyl and ¢ a | es 3of sybsti.tuted al k%nyl ygroups

ol uae & y REE S isab eyt sl aniorgnei R Erpie Gy diphrSS. i

3- met hoxy- pﬁmﬁﬁfon?etﬁﬂxy gﬁ)@b‘eﬂmharﬁl&x‘?dbﬂﬂnéiﬁs JHRYRAROTHOM R cdmptiseanslabdvBe | i ke.

The geonetrical isonerismis not critical, and all geonetrical isoners for a
gi ven subsHytg %S@hstawbgr@u% ﬁ@l eyemeye Proferrasizeup afpubstiyast ewups insludet i t ut ed

al kynyl gro#’ﬁﬁ yl and the
i ke. Hal oa y?}gf'gfrﬂé@g stl t gtgﬁy Eﬁ* E“él t?&o%?t@esﬂgaéé%{ wygﬁng one or
nore hydr ogeﬁhlorometltdxggmnpsespondl ng al kyl group have been replaced with a
hal ogen, at om (flyori ne, ni on e} and i ) .. Pref

hal oal kyl s can hg’%“ é’f%klf "%’8‘6?“’2’3‘?‘8%9 ggtygﬁ;?ups By {hgg Od‘f)pﬁ?%?@'ﬁred

hal oal kyl  g8-@uPHut-NYl, YgkRokeitiyl, narneiydhico c@en trafldovah QRN dro:g ks,

Hal oal koxy %r oups are al kox%wgr ou resi dues wherein one or nore

hydr ogens SR FRRYRX wyfgﬁﬁmﬁhxlowp@nmgmaﬁféﬂaarﬁaqowﬁwl,at om
have one. f oo e Ao e et B B By A SR S e
i ncl ude t ri éthogymuethetd Hybwtoxymethyh endte ymetndathbosmethylb trifiiordthethyler m " oxo”
conotesag, CBARER: AR Pk B, 2 A SRR, ESE R S AR

bromoethyl, 2-chloroethyl, 1-fluoroethyl, 2-fluoroethyl, 1- iodoethyl, 2-iodoethyl,

1-chloropropyl, 2-chloropropyl, 3- chloropropyl, 1-bromopropyl, 2-bromopropyl,

3-bromopropyl, 1-fluoropropyl, Z-ﬂuoroprdpyl, 3-fluoropropyl, 2-aminoethyl, 1-

aminoethyl, N-benzoyl-2-aminoethyl, N-acetyl-2-aminoethyl, N-benzoyl-1-aminoethyl,

25  N-acetyl-1-aminoethyl and the like.

Examples of substituted alkenyl groups include styrenyl, 3-chloro-propen-1-yl,
3-chloro-buten-1-yl, 3-methoxy-propen-2-yl, 3-phenyl-buten-2-yl, 1-cyano-buten-3-yl and
the like. The geometrical isomerism is not critical, and all geometrical isomers for a given
substituted double bond can be included.

30 Examples of substituted alkynyl groups include phenylacetylen-1-yl,
1-phenyl-2-propyn-1-~yl and the like.

Haloalkyls are substituted alkyl groups or residues wherein one or more hydrogens

of the corresponding alkyl group have been replaced with a halogen atom (fluorine,
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10 ketone radical or residue. "Al koxy" or "al koxyl" refers to an -OR radi cal
or group, wherein Ris an alkyl radical. In sone enbodi nents the al koxy
groups can be Cl to C8, and in other enbodinents can be O to C4 al koxy
groups wherein Ris a |ower alkyl, such as a methoxy, ethoxy, n-propoxy,
I sopropoxy, n-butoxy, t-butoxy and |ike al koxy groups. The term "substituted
15 al koxychlorsans oy and19d1R6)grt’®¢,fplT¢<ishé05ékM$$Qanth§V@@ln%tplfw cgrbenptases. r esi due.

nyar oxy e R ety el oo RSO RL BRI oo cuch as

thoxyn@mﬁs, thoxyet hyl, pol yoxoet hyI ene, pol yoxopropylene, and siml ar
groups. "All kwl kyl" refers to an -R- O rou or radical, wherein R and
R are al kyl F%OUPFW@gf%yéﬁ%@ﬂpﬁ@ﬁlﬂgest%@r%WPR%QWPW depesps can be

d tosC8 ﬁ'(ﬁﬁ‘ﬂle'w ng the%maf?gg;{mBSuc rbé%ﬁ afdm {fﬁlogﬁc cthH@WoﬁfH&OQidnent S

bot h R and R ar a lower a as a met hoxy, ethoxy, n-ptopoxy,
i sopr opoxyding)- Putforxgd haleablrxyyeyorgps dar hdve oa¢ tookyr eprlaumméoms. Eoeamplesofof

ool B O B GRS FLUGSUGh e JELAREIPT Y - o

where Ris an Iaablteﬁn“o&wh@@tdsﬁlcarbaﬁmom bdidb@ fdRoydditipil Shibbt biRghsal Kyl ,
substituted cycloal kyl, substituted aryl, or substituted heteraryl gr oup or
radi cal iHBstidEted wiB amoan@&m eHbbr hapdsd frfbe pgbaytan, terebk&mpng dur car bon

atonsyy IR MGES gggts, R is an al kyl radical, and such acyl oxy
radi cal s are exenpli f ornyl oxy, acetoxy, propionyloxy, butyryl oxy,

ed oy
pi val oyl oxy, padkaydyt GtlkoxyexfzrsdyhoxQR ralicdepgmnpywiexsn &rid an hkkyl i ke. I n

encompasdidelnd e i oBh@ e By bl Bt e PN B FiBeip@i, oq

het er o- f aafibe @Bt dkexychiiserhetdin Riis @dﬂvdrlamyﬁhu@f@&l’ihahd)@%ﬂblﬁy through a
carbonyl group to forma ketone radic or_group. Pref erred%pgcyl groups are

" to CR-BLPPY: SOPIRPeeY: nIEtaxyy tigHtoxy. th}‘F alkoxy gioyps; | Thegemmy rsppstitpiedt anoy | |
pi valjay! 1alﬁb€c§ﬁﬂﬁ¥ﬂs th4} S RIAY :pﬂs pm&m{edam@lﬂ gmtotﬁﬁ ot kdéRine. YlafpRis@fer red acyl

groups are acet(%: and benzoy The term "sSubstituted acyl” "denotes an acyl
group whenbstitutehalkexygroups isdlbdst trifluetothethoyy.diydroxymethyk hydnedysthydf er abl y one or

t wo, haI OX¥s o t am no,
~(nonosubst E{&y@é&gmﬁr@o @%&amgfné?uqs gt glﬁ%sarﬁnédﬁig)’yheth rlfiram% @éh%, er ocyclic ring,
subst i tut;ﬁtyoheétbylaceypdallyﬁxdprcng'lenb,rmdaﬁmﬂafIgroupadoI yl, pyrrolidinyl, C to C7
al koxy, al koxy al k . to C7 ac oxy, nhitro, to C6

al kyl ester, y%ll(yl SRS @%r%éﬁ?‘l grog.}a %%WFW ’é?‘b%)?ﬁ%dérealﬂxld to C6
al kyloge arg? ”hﬂ%mé%n%déhﬁéﬁts he aﬁ@y&a@&ﬁ%&u?%w 1 6@, 3R Bther

met hyl sultonyl am no, thiol, Cl to hi o or to C4 10 al kyl sul f onyl
gr oups. moamslqaufoe@lat% Tgmwgnmmt$betRMt&@r@mw%ﬂﬂmbsmll and

as a methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, t-butoxy and like alkoxy groups.

Examples of alkoxyalkyl groups include, methoxymethyl, ethoxyethyl, methoxypropyl, and
methoxybutyl and similar groups.

25 “Acyloxy” refers to an RCO,- ester group where R is an alkyl, cycloalkyl, aryl,
heteroaryl, substituted alkyl, substituted cycloalkyl, substituted aryl, or substituted heteraryl
group or radical wherein the R radical comprises one to seven or one to four carbon atoms.
In many embodiments, R is an alkyl radical, and such acyloxy radicals are exemplified by
formyloxy, acetoxy, propionyloxy, butyryloxy, pivaloyloxy, pentanoyloxy, hexanoyloxy,

30 heptanoyloxy and the like. In other embodiments the R groups are C;-Cy alkyls.

As used herein, “acyl” encompasses the definitions of alkyl, alkenyl, alkynyl and the
related hetero-forms which are coupled to an additional organic residue through a carbonyl

group to form a ketone radical or group. Preferred acyl groups are “C; to C; acyl” such as
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preferably once or twice, with the sanme or with different substituents.
Exanples of G to C7 substituted acyl groups include 4-phenyl butyroyl,

3- phenyl butyroyl, 3 phenyl propanoyl, 2- cycl ohexanyl acetyl,

cycl ohexanecarbonyl, 2-furanoyl and 3 di met hyl am nobenzoyl. 15 Cycl oal kyl
resi dues Orxogﬁﬁu&%tﬂrﬁorﬁgﬁﬂqjdﬂy@l bntirlyd pRdldy heyabl L héfRgy BkizoyDind

bi cyclic hydrocar bon conpounds wherein one Qr nore hydrogen atons has been
repl aced vif HkarMaregupieredicy EorBBHP acdVised perse¥k group. The cycl oal kyl s of

the current inveml RS« GORE §c%fl’a<§enbi%§§ﬁ acyl gﬁub Whbrein 6 RBb& fibsiialab! ¥ 3

to 8 ring carbon atons, or nore preferably to 6 ring carbon atons.
Exanpl es of bysenstor mped, ah& pteferggy dueer tivachaleizendyydrayyr opy Ia],kyR @yai«yalk)db ut y l,

cycl opent yl ¢l ohex cyal | cl 00t ring nd tura
b cyel o orieehiigh P by BHt LD et B RGNO i iR, Ot

pol ycyclic g awsﬂwkedmete?axarmﬁﬁ 1mgiamﬂ§mdam pyh6lidih{ec, Br(Byfaﬁd’oﬁc?,

cycl oal kyl groups include to C7 %cl oal kyl " such as cycl opropyl,

cycl obut yl, Bpdrfeytp, 7@9!‘,1I Gh@@d ac Xb%‘?‘bﬁ%ﬁ? (¢ alﬂcylrpgger oghexY:ariy, the

term"C5 to [9%51 I

cycl oheptyl ajﬂﬁg]%ﬁo%ubstl t%t e%‘]bcyéxido E(?’%S)E%ﬂc@réh cyc oéﬁiﬁ dl ﬁ%gﬁ as
defi ned aboaﬂexl)caﬂvbsalmtda,toadndgyne‘.thylsmfoﬁyiwmnooﬂqu,r@IfIer&taﬂgyltbme)ré}; t¢ G

subst it yent n ndentl sel.e oma ha Cl to.C4
byt ¢ ni S RERES R S0 PR b bR s RS g, 48y
subst i t ut edprafelaplst dtice or ﬁhcé %ﬁi‘th&stih’ietdrtv&iﬂﬁﬁﬁaleﬁtydubuitﬁ% de, d to ¢4
substituted al kyl sul fonyl to C4 alk 4 al koxy, Cl to C6

substituted al kﬁxamgiesto CCEPQI %@%}m‘ﬁﬂ ReH gr%l;?ﬁ,mCPWﬁﬁd%Jﬁ@é ¥¥evkd) ani no,
(di substi t uj.gehly t§ bﬂényfﬁ%ﬁ%ﬁw)dno E’I@ﬁ«f)&i@’lacé?ﬁe&ﬂohexa%b@ﬁﬁd yted phenyl,

phenyl t hi o, ohezyl su O.XI de; p ony am no. ‘I n many odi ment s of
subst i t ut ed2-6yeioyhirida dlgte&wﬁﬁsnmobmzmwu tuted cycl oal kyl gr oup will have 1,

17 2, 3 5 Or 4 s Loups i nde en from hydroxy,
fluoro, chI oro, %&a}k (ﬁp a"s‘g&ﬁ@y@%@d?% ?mr?e?W%c %%t hyl ,
i sopropyl, eyt hydrbcafrbmdmwlh&d wheréB bh@mymoﬁtﬁymogcn hta o hapiseey xepamdd
trlfluoronethoxy graups, The teen "cycl oal k neans a cycl.oal kyl, as
defined aboWih ahpigpc Ph@ogawévbsam}f/ STPRRY| ‘c‘%q oy a%ﬁ&gél%&uﬂ@wmm ons.

connecting &Qgekd @trleats‘l‘@ up P8, 3k ﬁxo?éjﬁbfe&émai to Qﬁf?é‘@ébonslt@ﬂlé Fk hﬁbre ;ISIQI‘%ratb

"substituted cycl oal kyl ene" means a cycl oal kyl ene where the oal ky
radi cal is $® carbanvetoms skxanpies of swahenyclakkyl xe@glmshmludwcmmwht e

addi ti I t I i Luent.
The ter iy ol BUPR <RHFnerh 3 BlonaE B ufhgy ERopRERn G0 St LR BB T
al, 2,3 10fussd p@l@yclioﬁseboemtesrsuﬂgascﬂecﬂnﬂgrauﬁ, polocyche fyrbbmlyb@tadmyhntlyi ng,

whi I e the term'’ s%}s‘? uted cycloal kenyl" denotes the above cycl oal kenyl

ri ngs subst#FP %Y 4 substi tuent,
Preferred cycloalkyl groups include “Cs to Cy cycloalkyl” such as cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl rings. Similarly, the term “Cs to C;
25  cycloalkyl” includes cyclopentyl, cyclohexyl or cycloheptyl rings.

“Substituted cycloalkyl” denote a cycloalkyl rings as defined above, substituted by 1
to four, or preferably one or two substituents independently selected from a halogen,
hydroxy, C; to Cy4 alkylthio, C; to Cy alkylsulfoxide, C; to Cy alkylsulfonyl, C;to Cs
substituted alkylthio, C; to C4 substituted alkylsulfoxide, C; to Cy substituted alkylsulfonyl,

30 G to G4 alkyl, C; to Cy4 alkoxy, C; to Cq substituted alkyl, Cy to Cy alkoxy-alkyl, oxo
(monosubstituted)amino, (disubstituted)amino, trifluoromethyl, carboxy, phenyl,
substituted phenyl, phenylthio, phenylsulfoxide, phenylsulfonyl, amino. In many
embodiments of substituted cycloalkyl groups, the substituted cycloalkyl group will have 1,
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preferably by a C to C6 al kyl, hal ogen, hydroxy, & to C7 al koxy,

al koxy-al kyl, trifluoronethyl, carboxy, al koxycarbonyl oxo,
(monosubstituted)am no, (disubstituted)am no, phenyl, substituted phenyl,
am no, or protected am no. 15 The term "cycl oal kenyl ene” is a cycl oal kenyl
ring, as defined above, where the cycloal kenyl radical is bonded at two
posi t i ons2chnnésttistigrentagyeupsendepewlestdpseiested fenta hydroxyg fluoxp; chlp, NSzyri | arl y,

Subst 1t o NPt SR S R TR0 ey St Pl o'
al kyl sul f gxitdey, eﬁqoxr,tig)ﬁ&p@y,l%uSﬁﬂﬁ@ayiéthoﬁ gro@psCA substituted al kylthio, C

to C4 substituted al kylsul foxide, C to 20 C4 substituted al kylsul fonyl,
to C6 al kyl, ClihatemcCygloakyiene’omeans acgcloakyh at drfiwgd ahavg) wheze thet o 7

al koxyzs al . ' ' ' [ EyYol
ri 11 tor ot il RBORAS b b RE b CH R ch LA gnal |
phenyl t hi grouph eSimilsuly, fioxtiente ;‘subptiteted kpuddloige)” nEannocycivaligldstvilterd thd am no

group. The te "het erocycl.e"  or "ﬂ_g)teroc clic ring" denotes tiopally
Substi t ut epoapragicabis Bdath o postiseS AP nEctB twbieoeals Mol s
connect edgjiolipsanidifilghdr Badring 4 LaSiQAP hddforkl sibstifaciti Ng het er oat oms, such as
oxygen, sulfur and/or nitrogen inserted into the ring. These heterocyclic

rings can be sBiaiemt eqycloghksnyllidicates grefgrablyiadyd. pr dreyelopanianybring @tl.%3 e
f efabl : t f. i C incl ud
pre eicf‘, %{ﬁ-gﬁcﬁ&ﬁe%rﬁ'ﬂnngsﬁé Fg{st’zﬂoﬁ@?%ﬁ% 3 xgﬁ#bct}{s}{e&& ‘éﬁﬂ%ﬁﬁni&‘c ude

f urany uranyl’, pyrro yri yl', pyraziny enzoxazol e,
benzt hi azoyfckalkguyltidbnatésythe atznve cléléakf] hedsenbsitwadwith asibsiisuentr ef er r ed

sat urated_het er ocycl. i i ncl ude .pi_per.i , @zl ri.dinyl pi peri di nyl,

pi per azi n?ﬁe,?era?’i’f E%ﬁ%vqéif‘)&ﬁﬁgﬂof}al%‘fp’r d@?’& ghg’y@e@?"dﬁyﬂgﬁfﬁ/ﬁ‘uﬁﬂhen- yl . rings.

The ter m bRl bRy illeskyedrbonyDbxo, srbsdsubstineed)hainel ocycl i c ring" nmeans

the above-descrihed, heterocycli.c ring is substituted wth, for exanple, one

or more, @iybstiutsd)amio,hspyh gebsgiuted fhenyd, gainp Qreetectithi®mMoar e t he same or

di ffefent whi &d » . t hi o,

o, U, STt Ry £ pl e R YR e,

substi t ut extlaalkeoyyradied kiytivo pOsitions cGneptipg fogethet tyvoGeparatgl onaar boxy,
laalkeoylyradied] kobaonded iti i geth adsifional

| k b | \as t hyl d th al k - al.k i
ronosubat P SHRe HeVEin e SR ens Mk et D
al kyl') car Sinxiiaied preferbbly My tialogdn, hodroRy, @ Ky C), ekl a07 td e, alkyidul fogide @t hyl ,
N-((C, to C6 al kyl)sul fonyl)am no, N (phenyl sul fonyl)am no_groups, or
Subst | t ut BEAREREORYCainGarblilehalkdtiie taido K Agsuiued alevg Bisc rient s of
substz% ut @glsupeBled adGshiFor RS cstahagl,@fl@ébl, bitb ey c;x&tgaib%wuwaﬁg%dv Il have

1, 2, 3, or_4 substifuent "groups independently 'selected from oxy,

fluoro, ctol@Gratkoxy-atkyhiaxo, (Nr@pBIbstilpEER)EN0, GligtstutedpmingtHBrommethyl,, et hyl ,

[ I ' i fl t-h : ' : d
tri Tl uor oo tnpatyh gy Yool aRK L B, phaRRABBRAY. T g
bi cycl i c ghenflesifthyDiatyed, b subatibutedlamido group.

The term “heterocycle” or “heterocyclic ring” denotes optionally substituted 3 to 8-

25 membered rings having one or more carbon atoms connected in a ring that also comprise 1
to 5 ring heteroatoms, such as oxygen, sulfur and/or nitrogen inserted into the ring. These
heterocyclic ﬁngs can be saturated, unsaturated or partially unsaturated, but are preferably
saturated. Preferred unsaturated heterocyclic rings include furanyl, thiofuranyl, pyrrolyl,
pyridyl, pyrimidyl, pyrazinyl, benzoxazole, benzthiazole, quinolinlyl, and like

30  heteroaromatic rings. Preferred saturated heterocyclic rings include piperidyl, aziridinyl,
piperidinyl, piperazinyl, tetrahydrofurano, pyrrolyl, and tetrahydrothiophen-yl.rings.

The term “substituted heterocycle” or “substituted heterocyclic rihg” means the

above-described heterocyclic ring is substituted with, for example, one or more, and
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group conprising at | east one six nenbered aromatic -"benzene" ring. Aryl
groups preferably conprise between 6 and 12 ring carbon atons, and are
exenplified by phenyl, 15 biphenyl, naphthyl, indanyl, and tetrahydronapthyl
groups. Aryl groups can be optionally substituted with various organic

and/ or i NOKEFRLSTy SHL 8t tulcl bidRLituEtO WRkch AW BE Bdrfle sBfferShlOskith tiBtuadty! group in
conbination with all its substituents COWMP-“ se between 6 and 18, or

pr ef er abl y Peeferakly £en bohavseBalisienkyathimmalkybhies srepedithiGda sk alkyb &t fa Gent
i ncl : : BRI i.od d f

Pyaroxy. | PSRy 6 o sibst o MISHINIRGHA S0 RS, PPN ok Re L [ O
1(_'at h%/: , sopﬁpﬁaybm&hyﬁrboﬁyrﬁd&%yhdnd{mayinﬂhyl, ahcfa?fyre}kyl amilnhox%/, i soplr opoxy, I and

ri uor.one OX r S.. eJ. et.er oa .ne rQc | C.ar
Hor i vat oo aigtoaths By (Se il vt PRbdamidt o b T Kol it ¥
conj ugat ed Nanddipe PiaL a‘lktyl)iciiﬁoﬁa\‘rﬁa@, i Mhgdrémethyl, NORT] tot @y ﬂkﬂ)@ﬁ%@@mmﬁ),

r

i ndependent |y sel ected from oxygen, sulfur and/or nitrogen, 25 inserted into
t he unsat uﬂ\h%/rélalnéﬁﬁfoaammgagwpwr syhstitpead; veitly 3 fuged %:é?‘%msﬁen@*@@ﬂasmi ncl ude

nmonocyclic : [ i ' | | r ' keyclic
et or var ondriy SBRAHRL sl AR MIR SolS B atatd Gl hipsls Wi
pyri m di nyhaveah@, pyordzsubstityent grpupiadépeydently peleced fromfhydemy) fudrdichfons,anyl ,

e SR U, S e P RS2

pyrrolyl r itzﬁ‘ﬂl.}cﬁ‘&ﬁeth%lkﬁleﬂla§ﬁteufo§&,€i%p%§5$x9,0dﬁidl{ﬁﬁﬁ&3mgﬁbﬁ gRgratic rings. Any
nmonocyclic, linked bicyclic, or fused bicyclic heteroaryl ring ;(i{stem whi ch
has the charactarest] greupfefes hamprecyyliq, finked bigvedie opfused bisyrligiradieal put i on

t hr oughout j . ' ] ' i jpo)f 1 jcally, the
het er oar orrgti(?@ °5’f“ﬁ§s‘§§ E{ lggr?ts l);i‘:eosrllit( gﬁ#ﬁ&gﬁg Og?alr% ?@rgglféér ng# gpgln% X@r? d1l1tob5

ri ng net er patfanslyiconprsrisdentch\b adll8cingatadbon atomsy geimre exdnpdidied by pbenyl,sul f ur
atoms. . The,term "substjtuted heteroaryl” ans _th bove- descri hed

et or odpy ! PRl Ry S G5BT B e AR S0 SR ARPRIREM ab y
one or twosutssttisdd wide pdrfoudbigahic ahd/ef Rofdific$abRit@ént @tdups,vidreifteCh _
substituents preferably can be hal ogen, hydroxy, protected hydroxy, thio,

al kyl t hi o, Se8ssifed aykgroup ippombingom ity pll itesubistuents sompiise hetesn SR8, at1 t o
C7 “alk i . l, O t
al Koxy g{egedraltélg ;I%Zldsig?&%ﬂg%ﬁ g’éo?lx}sk PfSerrdd ﬁﬂ?&ﬂalasluﬁdmen@%rg‘rh s 192]]11@@ Y2, 0

C7 substit oxy, carboxy, allcoxy onyl,
car boxynet Bybr, 4 supshitosnt getuby indepamdersly selenipd doubistdirdxy; Sdjranthiarp, NH,,

(di subsgfit anm ng, . ¢ ag.d . to .C6 10 gl kyl boxam de, N,
Nl (020t o NS R Rar SOt St SCRprholboriBiinroroRf (e FERBEHRyT

al kyl') sul f eieyHokgéthexyPisop¥opddiemd siflube/méthodigipgdr oups. | n many enbodi ments
of substituted heterogaryl groups, the substituted cycloal kyl group wll

have 1, 2, 3, ofbateryBefiopiyl ey dlsterqoyelisBnisHy v etg PIEEF40 % m hydr oxy,
fluoro, chlgigins NF¢e-nlNH#deRd or six-membered conjugated and aromatic ring system having

from 1 to 4 heteroatoms independently selected from oxygen, sulfur and/or nitrogen,

25  inserted into the unsaturated and conjugated heterocyclic ring. Heteroaryl groups include
monocyclic heteroaromatic, linked bicyclic heteroaromatic or fused bicyclic heteroaromatic
moieties. Examples of heteroaryls include pyridinyl, pyrimidinyl, and pyrazinyl,
pyridazinyl, pyrrolyl, furanyl, thiofuranyl, oxazoloyl, isoxazolyl, phthalimido, thiazolyl,
quinolinyl, isoquinolinyl, indolyl, or a furan or thiofuran directly bonded to a phenyl,

30  pyridyl, or pyrrolyl ring and like nnsaturated and conjugated heteroaromatic rings. Any
monocyclic, linked bicyclic, or fused bicyclic heteroaryl ring system which has the
characteristics of aromaticity in terms of electron distribution throughout the ring system is

included in this definition. Typically, the heteroaromatic ring systems contain 3-12 ring
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N(CH3) 2, CO2CH3, SEt, SCH3, nethyl, ethyl, isopropyl, vinyl,

trifluoronethyl, nethoxy, 15 ethoxy, isopropoxy, and trifluoronethoxy
groups. Simlarly, "arylal kyl" and "heteroaryl al kyl" refer to aromatic and
het eroaromati ¢ systens which are coupled to another residue through a
carbon chain, including substituted or unsubstituted, saturated or

unsat ur at@epon@mnisanddHaisag helgpratany independengly selggied BomMXEM, nitlegbhs may al so
i ncl ude roup, thus nmaking them able to provide substituents as
20 an ac%nﬁ%l?%%4m%r eferably, arylal kyl or heteroarylal kyl is an al kyl
group substi t Uthederai “sabytitut@blsdtéromnl’hyeansntharapbvegdssenibed hutesdarylug ed aryl ,

heteroaryl _ or substituted heteroaryl. Preferred roups also include benzyl,
2- phenyl éph@rw,ﬂe@wbtheffw PXATH §PE LA A PTHETS DY Ane 05 B SO ueALs Rl

3- pheny| -2 fidkihe °‘2diﬁ|¥’re%‘f?"’l|ﬂh Rjshivknts Bfeﬁ%aﬂl?l S%IEMMI&g%h,Mdm@ﬂﬁiroEéa%d | ke. The

term"substituted arylal kyl" denotes an ary 4%1' grpup@:ﬂgbﬁ}f@mu&ed on the
spbgieted plkylb) tg€oups

al kyl  25hydroxtyi thiv, alkyhhioreyae, nittey;, €; taGdalkyle€eto
pr ef er abl hosen £ rom.. , ~OXO i .

(nonos ubs%lfqtg(ﬁt ’dt)oeéﬁs gétlt{}%! égg% t fdﬁlé’?};é%géﬁmchg’, Cb%glniﬁgi’tong? subgfuted oacQ,X/ICI ic ring,
subst i t ut@do liztaeyleny chiboxy, alkgxydaibohgl, Eabatykdihyl Bydioxymethslasiind, ut ed al kyl ,

Cl to C7 alkoxy, ClL to C7, substituted al koxy,. alk -alkyl, Cl to C7 acyl,
Cl to C7 (wsg%watuvf@é)%K@S%ﬁtlwdbm%yw@mymlﬁﬁﬁ-zéytoaé%oxy,

allc c ; j : oxani de,
N O RIS NN CT R COAATh A oriinid piflod @A) 06

al kyl sul fadiegisyléonyhemintorirdy-(phenylsufogsl)amikg lstdvps, Indnanyendodandntyofsul f ony!|
groups; anglol.d H&gﬁ%@?%h@%ﬁg%ﬁb ; ecpgycf %@%%ﬂé%l Wit 9ng Qn more, and

pr ef er abl’y one or uents pre S hosen from’hal ogen,

hydr oxy, spbsitwsnt grdupy/iddepeydentliiselected Kyhthytoxyciimng chivrd, NE,, RHCH;, t 0 C6

al kyl, C C6_suhsti tut al kyl 1 to C7 al koxy,.Cl to C7 sybstituted

21 koxy, Ry COR . SEESCE: iyt VYL PRy g B B L E oK 1o

acyl axy, mpgz?ropcadykﬁi@/tﬁﬁﬁ&@whoxygod <ymet hyl , hydroxynet hyl , ami no,
e

(nmonosubsti tut ed) am no, (disubstitu am no, carboxam de, N-(CL to C6

al kyl ) car box3tndaly, Neryllai and “hetexogrydaliaylk yafsrcia erpmedigiand heteropfampsie onet hy | |
N-((C1 t ) ' - oyl ) an ic,C2 to C7
Al eyl ene e ik R Coh R 3 P res e UG Blbs ) REIRRYe ibeE 2, 10
bi phenyl oguosupstitifed, sstubsted drutnsatuatddy tarloon ¢hlawytlypigalbugfsl -6ELy Thése caibbst i t ut ed
‘wWith one or. nore,. and ef erably one_or two, substituents ich can be the
S o GRRPBREREISS TS QR o, e st e 1 SRVl SRR 3 ol ude
groups s _taﬁfagﬁ&noiaryp Ipesihblly; G¥lali P&t HeYdroardalkdt 130h ARYY BOeR wibsafubad at any

4- (2, 6-di hydroxy phenyl) -n- hexy - (5-cyano- 3- net hox?/phenyl )-n-pentyl,

3- (2, 6- diDREifipY by ARyl Broppsybstituted el Seteroaryd ar subsllktegiheteroaryl. Preferred

o e
n-amyl, 3-phenyl-2-butyl, 2-pyridinylmethyl, 2-(2-pyridinyl)ethyl, and the like.
The term “substituted arylalkyl” denotes an arylalkyl group substituted on the alkyl
25  portion with one or more, and preferably one or two, groups preferably chosen from
halogen, hydroxy, oxo, amino, (monosubstituted)amino, (disubstituted)amino, guanidino,
heterocyclic ring, substituted heterocyclic ring, C; to Cg alkyl, C; to C¢ substituted alkyl, C;
to C; alkoxy, C; to C; substituted alkoxy, alkoxy-alkyl, C; to C; acyl, C; to C; substituted
acyl, C; to C; acyloxy, nitro, carboxy, alkoxycarbonyl, carbamoyl, carboxamide, N-(C,; to
30  Cs alkyl)carboxamide, N, N-(C; to Cs dialkyl)carboxamide, cyano, N-(C, to Cg
alkylsulfonyl)amino, thiol, C; to C4 alkylthio, C; to Cy4 alkylsulfonyl groups; and/or the
phenyl group may be substituted with one or more, and preferably one or two, substituents

preferably chosen from halogen, hydroxy, protected hydroxy, thio, alkylthio, cyano, nitro,
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15 like. The term "aryl al kyl ene"” specifies an aryl al kyl, as defined above,
where the arylalkyl radical is bonded at two positions connecting together
two separate additional groups. The definition includes groups of the
formul a: -phenyl -al kyl - and al kyl - phenyl -al kyl -. Substitutions on the phenyl

ring can be keeya ]yl?,’C‘?rto é%éhbsmédta%md;%&éﬁaﬂcw,eqt@cymgﬁt&eéhﬁm@i 20 is an

aryl al kyl ene as defi'ned above that is further substitute prefera%ly by
hal ogen, ldxmalkyl,(Fido €6 texd, EiytdiCoxybstitited asylCf & Rydayhixy, catloxyo C4

al kyl sul f oxj 1t al kyl.sul f I 1 L. ubsti t.u . al kylthio, Cl
to C4 subs?‘llhl{éﬁ( %agboéﬁygf%ﬁ¥%§¥¥}e}ydép %c?t mglg%gﬁ IO]?OUS? @%ﬁ%{‘f"i)g‘g ;sn%r fonyl, ClL to
C6 al kyl, Qistisstitufedadsiay ycarokamiie(8-(EutesC dikflpchrivdxafyde, NCN-di(C, t&€Ts

al koxy-al kyl _, ox%, (monosubstit ut eg])cém' no, (disubstituted)am no,

trifl uorondlfcarboxamide. irsyoromptayh Yol bism§e alk pyDamiBet i t ut ed phenyl ,

phenyl t hi O’N-&hﬁﬂ%glﬁfﬂr{yﬂﬁgﬁg cycRE My S HIEAMM or a3E 2 egr({%l , Rfbekieeled am no

group on the phenyl ring or on the alkyl” group. rm"substituted
phenyl " spawsfisttuted, fonemssultipgdighesyl lgsaupt Jthe dubsiitutedoalieyl or phanybgronpsdmay

preferably.an t noi eties preferably chosen fr the.qgrou nsi sting

of  hal ogerl® s%%?%?é?‘?’%?’&? TS (W%?f}, yt°ﬁ?8f§"§1’ E%Hsﬁﬂ‘]ﬂﬂﬁs W@?/c ncgf,f%?uﬁ}%r 0, C1

to C6 al kylsam€br digfefsrt. 30 substituted alkyl, C to C7 al koxy, Cl to C7

substituted al koxy, al koxy-alkyl, Cl to C7 acyl, C, to C7 substituted acyl,
é

Cl to GP acyl oxyxamalesgkiic tegm “sebsjitutsdrsrpikyl daslidsarawsIssh 8 hydr oxynet hyi |
am no, (no tq. hQ. i i vl T} N(ClL to
C6 al kyl ) car olen‘ii E%B&%mﬂzma (n&:étg(%xé’y%%&glgﬁgﬁgég’? bdgl)%r%&ﬁf , gﬁ}ﬂj ?187(()};16 met hyl ,
N-((Cl to Q6(5-aneBydthasybhany)in-pentyd, 3-(3.¢-ghuestlytlshenyBprpbylani no or phenyl ,
wherein th hen IS substitute or, u bst.i t uted uch that, for exanple,
a bi phenyl %F%%%P%éléémlflﬁger%?sﬁlyk"éjrlj‘r%%loﬁmeg?@% 'cagbt%g'tn?l}eﬁ?’ IZd phenyl groups, the
subst i t ut ed-@yahioah&diylphesl)p 3Whminom@ihgl) n-pehtyl 35-phdnyH 3 Db st pent+ &3l andpheoups
indepen%ent]lky sel ected from hydroxy, fluoro, chloro, NH2, NHCH3,- N(CH3)2, 5
CO2CI—|3,1 SEtl, °SCH3, nethyl, ethyl, isopropyl, vinyl, trifluoronethyl,

met hoxy, et hoxy The ké&pragnaﬁmm@%ﬁe&ﬁésfahwmﬁg ROYYind RS, wilhiethbGfyMkyihal 0"
and "hal ogen"” refer to fluoro, chloro, brono or iodo atons or ions.

Preferred hadies)éskpndedatdwb positiensc-ofmagting togathetivioghpareta pdditionah grouphpbends  of

the inventjanp..havi hal ge t s subst it yent.s qare, hi gh effective in
bi nding to d[eﬁgltlflgmrce 3%/%3? Igif);katﬁne %@%@e'@é@@%@é@é&@ﬁ%ﬁ% }g'ﬁlé{ Sted or gani c
cgrrpounds C&élbstitﬂti(ﬁl@miﬁtlﬁﬁqlitﬁﬁylrfh’g\(ﬁnbéld,ﬁs'l,B?bﬂ,a.mk@ﬁl‘@@sﬁajtemmn?yéehés whenf
adm nistered to nimal, {n vjvo. Therefore, in_t varjous enbodi nents o
the corffourty@ Wﬁﬁy?% |aadf(flme$1_a pvedhaiay By wpgified PrRGTAY h.‘g dog¥or 0,
chloro, br %ox?,rprbt?&@d ﬁ&cﬁHly,'(ﬁ té F?ilg tas, @& 003 §H@is§1f§;ﬂ@ei§,@ﬁé’€?”t, an

alternative and preferred group o )stitutents éxpressly contenpl ated
her eby woulagk onylECi tedTastibstituted #byldyeri1ge Supabstituted alkylsulfoxide, C; to Cs

substituted alkylsulfonyl, C; to Cs alkyl, C; to C; alkoxy, C; to Cs substituted alkyl, C; to
C; alkoxy-alkyl, oxo, (monosubstituted)amino, (disubstituted)amino, trifluoromethyl,

25  carboxy, alkoxycarbonyl, phenyl, substituted phenyl, phenylthio, phenylsulfoxide,
phenylsulfonyl, amino, or protected amino group on the phenyl ring or on the alkyl group.

The term “substituted phenyl” specifies a phenyl group substituted with one or more,

and preferably one or two, moieties preferably chosen from the groups consisting of
halogen, hydroxy, protected hydroxy, thio, alkylthio, cyano, nitro, C; to Cs alkyl, C; to Cg

30  substituted alkyl, C, to Cy alkoxy, C; to C; substituted alkoxy, alkoxy-alkyl, C; to Cy acyl,
C, to Cy substituted acyl, C; to C; acyloxy, carboxy, alkoxycarbonyl, carboxymethyl,
hydroxymethyl, amino, (monosubstituted)amino, (disubstituted)amino, carboxamide, N-(C;
to Cs alkyl)carboxamide, N, N-di(C; to Cg alkyl)carboxamide, trifluoromethyl, N-((C; to Ce
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The term " (nmonosubstituted)am no” refers to an amno (NHR) group wherein the
R group is chosen fromthe group consisting of phenyl, C6-Cl0 substituted
phenyl, ClL to C6 alkyl, Cl to C6 substituted alkyl, Cl1 to C7 acyl, C to C7
substituted acyl, C2 to C7 alkenyl, C2 to C7 substituted alkenyl, C2 to C7
al kynyl, C2 to C? substituted al kynyI C7 to Cl12 20 phenyl al kyl, C7 to Cl12
substit utaelcylphﬂmmnamlnw ngpdedymugpmﬂymlmzorph@g}'l Wh@eul(th@phmuhslsuhsuumﬂ) am no

can addi t| onal | v. hav te n Sy [e0 by the term
"protect 4 %f Pfsstufﬁgh ggéra%a’ﬁl fe, %Qé Ig'é?e w{ﬁsu%lgt FEB&S %rﬁf refers
to an ami dﬂﬁstﬂﬁt@dlphc(n ))u}VH tHe stiviBituted g loatkyesriosp nmiitRpenged, on AgtigsaRnf rom t he
group consistin enyl, C6-Cl0 substituted 25 phe%ga, Cl to C6 al kyl,

Cl to C6 SOWSn %@I@&n%y ctedélor@ Bydegxya dlppro, elslogoy NEy, NHEEMN(CHeR. t 0 C7

al kyny Kk s IkyI The
t wo shsbst(lﬁtzﬁée}%f gﬂ‘v@g gﬁﬁ%&é&?ﬂeé@g}gé%ﬁ ﬁgi # ﬁg%ﬁltu% Th elll}tl (Laﬁrrl %ﬂqéh %{Bl&ﬁ refers
to -SR grlmnnspﬂw,eirmmﬂmrbme&mc}omupmal |y substituted Cl- C7 or d - C40r gani c
group, prefer an .al . | oal kyl rvl, .or heterocyclic qgrou such
9080 ot byt + g ter B O i “BhfE D 551 1 Bioke o R Pt s

t-butylt mrefeﬁeaihélbg&s af RS andliloré. eA[ﬂlo@hKNdlﬁ'ldfﬁwﬁodﬁ)ouhd%CBf@@ es —SOQR
groups wherein Ris an optionally substituted -C7 or_ Cl-C4organi c group,

pr ef er ablijveaionhwing haggsnatangas substipents gre highly é’ffé?tB’@y% b?éldgwdﬁ B sucn as
met nyjoft i greyGh %&E't&te & c%%h ﬂ‘ha@o chatd B%B.?ﬁ%om %uxﬂs @ﬁﬁ 1?65 0 Qases

t- butylthlo an e groups suc thyI oxl de,
n- propyl shatlvé ondesliggble ioxinp}ogmyl qumeswdmn admimistyied to aroammel inydo- but yl sul f oxi de

and the | The .term "al k ul f.on |nd|c s wherein Ris
o ont T ontitfugort o b ieopSpiioditiedd Y he e85 EERarEnG 0, M YRR IREE) Uoe o
exanpl e q&muﬂﬁlgsdlﬂﬁbr@,%hldﬂ@%h)ih@l&idﬂﬂ)ékom)ﬁ& hytb@ud 4 poryible subgitapit] &ul f onyl

| sopropyl sul fonyl , n- but&ll sul f on t - butyl f}h‘; fonyl and the like. The terns

phenyl t Hltgmativepndpreferied gropRyef su %aﬁatenfﬁ RERTGES @mlate%b%ebwo'adw f oxi de

(- S(Qk- R)mclu&chéﬁélB%Eﬁ?,rSu 2R) wher e| n the R group is a phenyl gr oup. The
terns 10 "substitu enyl thio," "substituted phenyl sul f oxi de, " and

"substituted ﬁHnerop}ms‘iﬁmbmwbsnmte@ﬁmrtoha@fensh@alpmwl(NHR)tgkmmevlgmmpisR:an be
substitut e(c){1

| t bst " Th
term ‘al KX cgrgosen Erpmﬁg ﬁrt%gve risgﬁtlégg Ie%nlott;océ?%% i %dpéergl’@r?)?ﬁyl grgup,
(i.e. a Ca'ﬂt}bC(X%/tlbl(]g sﬂistlldlt@tsetlm leyl, CrltE(CQ)acﬁRSI W%}ﬁbfntﬁed Scy{brce{te;@?ﬂcgnﬁn al kyl
roup, pr a a ro e ter i tute
gl kogycgr A 75“%‘8 "-’é‘ﬂz%g{pt Mlﬁlp Elbgﬁﬂ’é‘?rjq “l’%""tyiecﬁ%pb?onyl group,
whi chyoal kaxyy1amy, @?tcﬁ@ll@§&Hs¥1hhftéﬁcbh%§ylﬂﬁ§%ﬁ%@Qr&?éli’cenﬁg? The

(monosubstituted)amino can additionally have an amino-protecting group as encompassed

by the term “protected (monosubstituted)amino.”
The term “(disubstituted)amino” refers to an amino group (NR;) with two
substituents independently chosen from the group consisting of phenyl, C¢-C1o substituted
25  phenyl, C; to Cg alkyl, C; to Cg substituted alkyl, C; to C;7acyl, C; to C; alkenyl, C, to C;
alkynyl, C; to C;; phenylalkyl, and C; to C;; substituted phenylalkyl. The two substituents
can be the same or different.
The term “alkylthio” refers to -SR groups wherein R is an optionally substituted C;-
C; or C;-Cyorganic group, preferably an alkyl, cycloalkyl, aryl, or heterocyclic group, such
30  as methylthio, ethylthio, n-propylthio, isopropylthio, n-butylthio, t-butylthio and like
groups.
The term “alkylsulfoxide” indicates—SO,R groups wherein R is an optionally
substituted C;-C; or C;-Cyorganic group, preferably an alkyl, cycloalkyl, aryl, or
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relation to substituted al kyl. The term "phenyl ene” nmeans a phenyl group
where the phenyl radical is bonded at two positions connecting together two
separate additional groups. Exanples of 20 "phenyl ene" i ncl udes

1, 2- phenyl ene, 1, 3-phenyl ene, and 1, 4-phenyl ene. The term "substituted

al kyl ene" neafgodRnakiomp, SO0 msthgteo, ey lthlokiprdpgihie plsoprepylihiy) dashtyathid, Wo
posi tions connecting together two separate additional groups and further
bearing an adWtylthimend lkgisEqups ush as mhpsEds; etaylgpiaxide, papgeryiwirede

i ncl udes am i - S ;4R j -1, 2-ethyl,

1- (acetam dg)g%@lgg ﬁag’ nz%utglj(g‘ngceteégrﬁcg)gﬁl%%?gt%%??eg%ydr oxy- 1, 1 -ethyl,
1- (ami no) - 1, 3- pr ofheltermCragkytaulfomyld indfcates eSEHRrouns svhsfein Ras amomionalln, nay be

pr esent a I.t,. . The, te "sal.t" enconpass ho lts that formwth
Phe car baxy | APaUR GHO? GG AP RET BTG ERe: T e U S ed w th

t he organi ¢ raedylslOngh BihglsalfbryNs-gosyladfonol) sopiop glesls@y], mehupyisulfonyl, t her nor e,
the termincludes salts that form by standard aci d-base reactions with basic
30 groups (stchilﬁyl%lgfoﬁb’]tqnéé@*m@ont ai ni ng heterocycles or am no groups) and

organi c or inor gal"}ieq?mé?" ﬁje?lyltﬁU,@’h‘gﬁéH 1fbR8¢, 9% DrdhAGioRAL P Gpediydr of | uoric,

trifluoroacetic, sulfuric, phosphoric¢, acetic-succinic, Citric, lactic,
mal ei ¢, f umesuifoxide &hStO)-Re, orchifbinac(-S@Aywhereinthe Rgroup-ig e phensil group.2The terms

ot hanestl  onfeste feRRice rRpid L bbb fuspfilh, fno FhRGE REKREEM L

| i ke aci ds. nhéus ek the'pheghof tes gromBicg@bé subsitatedns desetibeédsabiove aslatiby®l y
charged counter-ions for  the carboxylate anion of a carboxylate salt.
| nor gani ¢ posSPRSedPReRY ged counter-ions 5 include but are not limited to

the alkali and almft&ﬂﬁ“a%&mﬂ%kwrﬁeanéﬁwﬂk@@ﬂ Fdulpi A hed 96h BifbonyPRIoABST UM
calcium magnesium etc.) and other divalent and trivalent netall'ic cations

such as bar(-arm cagoxinamd estet, 1HO)-OR & herpinR avproferabhy {nigyl-eretm: pisfesablyr gani c
cations janclude, , QUpH P A 0oL d zﬁﬂoﬁg&% o ﬁlenttofe‘E acttspﬁéﬂiFthT Ay ation
& y. or y ri met hy

of primary-, sécon ertrary am nes suclr as am ne,
cycl ohexyl artionded fanhe taneongt gramp, svidelt alkoxy, maisdsubsitdiod ds desodyddaboeinum

benzyl anmoni um. 2- hydr t.hyl ammoni um  bi s(2- hydr oxyet hyl ) ammoni um
phenyl et hyl 68%%%%@?%%‘?& i benzyl et hyl enedi anmoni um and |i ke cati ons.

See, for exanpl e TheR&a PAGBHEICC leamfd pifenyl gr&8S WBere Ele phenyl rdicdPeonded 48Ci -
(1977) 66:1-19, which is incorporated herein by reference. Qher cations
enconpassed B PopidioniopBaectiag fageter (ipscpaate sditiond gers-oFlestfocai ne, 15

au 1 20 DL NPl 100 LSOO Aol Desrc et o
ar gi ni ne. Furt herTiertam ‘@nbstitwted dlkdenafmieans ax atkylfgroupewhers thersikyt cadpalisd s
Lo, & SHAREH o5 B B2 BByt R0 il B ® oo
bearing an additional substituent. Examples of “substituted alkylene” includes
aminomethylene, 1-(amino)-1,2-ethyl, 2-(amino)-1,2-ethyl, 1-(acetamido)-1,2-ethyl,
25  2-(acetamido)-1,2-ethyl, 2-hydroxy-1,1-ethyl, 1-(amino)-1,3-propy!l.
One or more of the compounds of the invention, may be present as a salt. The term
“salt” encompasses those salts that form with the carboxylate anions and amine nitrogens
and include salts formed with the organic and inorganic anions and cations discussed below.
Furthermore, the term includes salts that form by standard acid-base reactions with basic
30  groups (such as nitrogen containing heterocycles or amino groups) and organic or inorganic
acids. Such acids include hydrochloric, hydrofluoric, trifluoroacetic, sulfuric, phosphoric,

acetic; succinic, citric, lactic, maleic, fumaric, palmitic, cholic, pamoic, mucic, D-glutamic,
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or R3 is substituted with a (quaternary ammoni un) nmet hyl group. A preferred
cation for the 20 carboxylate anion is the sodium cation. The conpounds of
the invention can al so exist as solvates and hydrates. Thus, these
conpounds may crystallize with, for exanple, waters of hydration, or one, a
nunber of, or_ any fraction thereo of nole %ijes of the rm her |iquor

sol vent . ?H@P%‘B?W&l”@caﬁ’mhﬂ’ﬁdt@%{?ré% ayfic, Lepeis. %@)‘ﬁﬁ&%t 2hesulfonis, yded wi t hi n
the Sco%nﬂénele,\hfo%fc% E'&%tlbx%b béizoid) Binh&h{Y) aaﬂnﬁk@%cﬁE' d" includes any one of
the twenty natur y-occurring am no acids or the D-form of any one of the
natural | y- océlthertemg“qganmnoramra@mc Fatioad eifers emposithislyt charged cawriterdionefod”  al so

i ncl udes n- nat y u he D-am no

aci ds, %g%xyéaq? aHaE P %%{%1 %X ﬁa??/% fo %rgépflpf%%ﬁjeg’fur a%sefifg%nct%ﬁlfnrlsl ng am no

aci Flss. Snclh?e Blliilaregkﬁitll[hﬁﬂeﬁlwmeaﬂtéﬁ nalhafin@adt hdald, (@bmﬁelﬁﬂllfm sedianpl e, o

nor | euci ne Nl e"), norvaljne 3 napht hal ani ne, ornithine
(" Orn") , PORsHED §TFlAe TERRTHIER G- é‘ﬁél o&eh@wglenw@ﬁ v RRetaliG GREopeh de art
such as m‘aﬁﬁmdaﬁ&ﬁﬂua%dl the Me, BoslapaRiatam (164 )ﬂeatfash@so amc%%{;&ﬂsqﬁcﬁyeﬂ hesi s,
1st and 2nd reVi sed nger - Ver | ag, New Yor 4 and 1993, and
St ewar t @muomumrcgtmns@@nv@ gﬂm@@dmme@@@mlﬁwlﬁ priner, @dondam erce Cheni cal
24 ' Jo. ckt b Qt.h_of |cha or pora her by
referenctg mmrﬁlge%sculc asl%%l ﬁ%mﬁg’c exalnmill%g’san&%e(ﬁ péu‘Feg]hage hcom’rerm ally
(Si grea @ikstizglahn(omium, Mﬂmdomﬁnelﬁhydxh)(y@hylmbmaﬁl zed usi ng nmet hods known
in the art, A.resi chem cal species, as used in the specification
and con lﬂalhﬂar é‘iy?gﬁ&mmg“ﬁ“@ @F&ylﬁ%‘ly e%%yrl%’%lﬂ?lﬁ‘in’fragnent or a noiety that

i's the r@sHzileyRbAaHHbnRn, taﬁtﬁmeé&ﬁbﬁﬁlsee%maﬁ%lé pRhri@tduticallsalts,» €acti on
schene or subsequent fornulation or chem cal regardl ess of whet her

t he str uBege &t ok Jafhame Ser (199714001-1% Vé@?hﬂéllﬂl%@mtﬁi h@qnfbwpﬁetenee cheni cal

speci es I to one or
ore < D e b SR K Bt Pt e BrlOhalaPlofh of BBl P, O

et hleSenequgh;waIid Nsnetms}églud:qsamit(a prdghapmwtdnpted fainsed besic anilve acis suchaisgani ¢
resi due" or or ni c a carbon co;ﬁft@n resi due or

radi cal , X ‘gléeagtlené’gﬁgycc}ré‘?’ }PefPSﬁfg‘@ ’(ﬂf?é’s can contain

one or fmshﬁendi@d‘. @E@@Eﬂﬁﬁmstaﬁﬁ chepheas admee bﬁﬁ@ﬁ.ﬂb@iylfcﬂﬂc%kl&nfahﬁmlgbu@
het er oatom i ncl udi ng oxy ni trogen, sulfur, phosphorus, or the like.

Exanpl eds sergrdgdahy dhip tgmg %@ée&aﬁ@ﬂ% a&atiqn fopg éarh@fylafs amlpm“tﬂé EX%H%W Ry

substi t E'r,,s‘iﬁgﬁ I and
al koxyaluc%f?lélg1 éééd%%ﬁgg%hﬁ%t&gﬂ St tu{’%‘g&l%ﬁ;/&?ﬁf{ E?i ﬁpr enyr{h%
sub20i t uadwxyletecinial ik (hersgdivm datemr ocycl es and subst i tut ed het erocycl es,

aryls and SUBSLHbEeHsFHE Sy oG] ELORLA A bUSHL LR RBLY L, N0

or di-substitute
wher ei n defaposndsmay drydtalhmm Ifer é:xlak:ple ey fdydmatios pe ohe 2 number of, or

any fraction thereof of molecules of the mother liquor solvent. The solvates and hydrates of

(@0

such compounds are included within the scope of this invention.

25 The term “amino acid” includes any one of the twenty naturally-occurring amino
acids or the D-form of any one of the nafturally-occurring amino acids. In addition, the term
“amino acid” also includes other non-naturally occurring amino acids besides the D-amino
acids, which are functional equivalents of the naturally-occurring amino acids. Such
non-naturally-occurring amino acids include, for example, norleucine (“Nle”), norvaline

30  (“Nva”), L- or D~ naphthalanine, ornithine (“Om”), homoarginine (homoArg) and others
well known in the peptide art, such as those described in M. Bodanzsky, “Principles of
Peptide Synthesis,” 1st and 2nd revised ed., Springer-Verlag, New York, NY, 1984 and
1993, and Stewart and Young, “Solid Phase Peptide Synthesis,” 2nd ed., Pierce Chemical
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20 of organic groups or residues include but are not limted to NHCH3,
N(CH3) 2, CO2CH3, SEt, SCH3, nethyl, ethyl, isopropyl, vinyl,
trifluoromethyl, nethoxy, ethoxy, isopropoxy, trifluoronethoxy, phenyl,
phenoxyl, and pyridyl groups or residues, and the like. Oganic residues
can conpri sgol oBicrbfl HANYOA 13l Bvhich %Qin’g o?a%d%?eim)gf@fereﬂcet. Ankigo GEEHON
atons, 1 to 8 carbon &toms, or 1 to carﬁ)on atons. 25 By the term

"ef fective ambamind acifl analogsan bedumbaspd comuhertidly(Bigmai Ghemacah Coa Adgarfckd ci ent

anount of t c ound .f 0. provi de t.h esired regul ati on of a desired
functi on, gﬁ%rﬁg‘ﬁ OQé@eé&@%fi&%‘B%B’ﬁ%mg?ngé’f%nf ‘ion, or the induction of a
particul ar type Afredi@fidf a cRENREIDEAES, adSseWid the BfeciiVatibeshdushclbéihgvlainid)e
exact ampunt required will vary from subject to subject, depending on the

speci es, > agkefery inestaictusd Aistenty ooF melsty heitp theresuliingareduet ofdbsehemyjcado and
formul ati on . L he %ﬁaﬁi N [ talS: sible to
specify an sl%&?(g:?l a‘é ec%rirg%ﬁgﬁg%@}% 'p} %&%%}ngf’lt?fog%;ng%%l rdgﬁpérgltceq%?@ggti ve
amount can begadédseofhwheherithe shantarad fragmehioa moic K isl detually bbieinad fromshaeig onl y
routine experinmentation,, 25 It st be noted.that, as used in the
Speci f1 cat | GIFTAFR) SPASn En AR HDEIeRs BRYColPpRduedn A ghbaorTE eRo e Ot Mg ang
“the" incl U@@H}bH?@l rep&t %i@sﬂfh?thélﬁﬁlﬁe‘éﬁr}r@%:&l@d%to%%e&%ﬁ;&ﬁ&l&!né%l%oﬂsﬂﬁgad to
ot herwi se. Thus, for exanple, reference to "an aromatic conpound” i ncl udes
m xt ur ed0 of prepuedetnodyeséhpounds. 5 Often, ranges are expressed herein as
from "about" one LG . » " .} eyl ar
val ue. When such aea{e%{rl]g%pgfﬁéc }ée)%%iﬁg’sgrgg?éag%g%ﬁgarl e%&?ﬁeﬁﬁg h Qﬁ%%ﬁgé‘? Fom t he
one parti cubaradieal, cemmrisitigait ldagt dnb earbbh etonp adrighmtic kadidueataneont3inne @k inpre when
val ues are ﬁé ressed ST)% r.oxi ma]gli ons “5%/1 use of the ante nt "about," it
t

will be unPErOHSEs: 91 %@tﬁamt e imolponehraueh 3 hRteroaiagn, iRsluding JyiBRRnt . | t

will be furm%genleum, ogpRRsh, bNAL 1ikd ExGRARE bNbBaME r&RRbBs RElESButAGRS are
significant bothin relation fo the othef endpdint, and independently of

the ot hét ehaed alikyl orephstibried alkyds, alkopyis onsubistitutedmtirpxylshadraxyalkglsieséquent | y

described eyignt, ar 1, ElEHIRYANGSRY Q0o RV, NOLIORECH) or QRGiAR! the

descriptionin nces er e or “clircunstance occurs and
i nst ances whelelkyenylgdrtefmiyclesaid siksitied hetbfoeydkds) s ah sulspituteed alily

substituted | ower al kyl" neans that the | ower alkyl group may or not be
Subst ] 1 ut edheFa R SHRs e 1HRAYH PPRY ?Iq’é‘éutEBPﬁe%%@w@%g@Hpﬁ: r al kyl
and | over abb%ﬂ{,SCHW,"@f)Ré,t(t‘@{/Iﬁt 18 vwHehgh RE WanQilleyl, HAG the 14eCHx dTRS16Y SFapMdies:
Conmpounds of The I nvention ile not wishing to be bound by theory, the

| i nked Bt eplouesic gronpoentasduzs intbslebubard npidimited taMNIEGH), NG COKd1:a§Bhi st s
o000 2 oS R g R B 550, O BBopcer O 1
trifluoromethoxy, phenyl, phenoxyl, and pyridyl groups or residues, and the like. Organic
residues can comprise 1 to 18 carbon atoms, 1 to 15, carbon atoms, 1 to 12 carbon atoms, 1
to 8 carbon atoms, or 1 to 4 carbon atoms.
25 By the term “effective amount” of a compound as provided herein is meant a
sufficient amount of the compound to provide the desired regulation of a desired function,
such as gene expression, protein function, or the induction of a particular type of taste
-perception. As will be pointed out below, the exact amount required will vary from subject
to subject, depending on the species, age, general condition of the subject, specific identity
30  and formulation of the comestible composition, efc. Thus, it is not possible to specify an
exact “effective amount.” However, an appropriate effective amount can be determined by

one of ordinary skill in the art using only routine experimentation.
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conpounds have a core of |inked structural elenents which when considered as
a whole, and despite sone possible variability in each of the individual
structural elenents or their peripheral substitutents, have a size, shape,
and/or polarity that allows for significant and 25 specific attractive
interactions with the umam taste receptor proteins, so that the |inked
het er oar y! - conpags 7 R t-hted TR BcinicAdH At IRNPBERALEY TR taste of
conmestible products 1 nten edc' for animal and/ or human consunpt’i on.

Accor di ngsiygulartfernis ‘aketdn” ek ‘@hayangihdeqdwpbisfrients vitleds éhe doatextelyartii diftetesi n sonme
respects, tevezrtIiué%"esﬁﬁrt sharE czrtai n, ..structtyral feacf,,urﬁs t hat tofsorrewhat
varyi ng d‘ég?rg’ésse; Bk FARE: FPABPIEC &Y o AP empeunt | 1B pdss i s n g

i nt eract i gBmati¢ édmgdaaddimam taste receptor proteins. Accordingly, the
conpounds of the invention all conprise at |east two aromatic “"aryl" or
"het erbaryl " PEupEANERY are gxiesspd bereig ag framy 'labewl” anspartiulaseebesmdior t¢ i ng group

Ar, all & e | i | r | . stituted
by a vari e?{%g)lﬁtotaJQ %B%Bﬁ%}l%? %Yg% gvll}%fé %\‘l& %1 %tr%#z“? %?%%ﬁg{r?éthﬁ%gdﬂﬁiﬁ%ﬁAr 2 and Ar
ri ng groujnsludesserdm teanhe padietlaevalixyandrar dgthe gtheo particui vajpeg rSimjfisly{when and/ or
CR3R4 as fuyrther defined bel ow, which ma e present, .in , def.jned but

Vari able MR PGS epreRtizg e, BpruART YreEeah ooy & NBE 1 cal 1y, the
conmpoundsygferstdd@ thdl VIR PaktRiilae LG fdrind kBstheiinfioamhent. BXMBERHHe are a genus
of conpounds 5 which share a core of structural features shown in Fornula

(1) bH) owandepstoogdhatthelandpings of ach of fhexanges are)signjfiranthath invslatigr footis gr oups

can be define d/ or. sel ect ' and various ways, as shown in
the Su mm‘ff’t%&oegdﬁxﬁ}ék’ ?’gillgﬁ?eﬁeg%ngg(?# ﬂmg%k%eg(%@@foﬁg.r bel ow. In sonme enbodi nents of
the |inked het‘@pianll’ octuptionaiys nodandihaintié subséquentldesprited eventar nonocycl i c or

bicyclic aryl —or heteroaryl radical conprjsing one—or.two arqmatic. rings
 ndependef i BRPERER MHYARBEFHTCME (et MsedeBeriplion fapludgs inslaposs s i

het er oar yévehi t3Fcu@fdte JeAFRAACinsthgs MBEIGN@ek Yot. TRY EXtEnfé ehedfhrise0 R20
substituent radicals bound thereto, wherein each R20 radical is

i ndepbhderaptignallyisebstidued lowier sl avapns thaiHhe losrer alkal ggemmay esmay net bel - C4
organi ¢ 1 afll€ited ahd g_hatYmgaﬁ sgri ffon iﬁél@%tes tetfunsidRtiRted 1 Blyet SRyl h'léx)/er'a?]q)lss the
| nteger zero or one; 1V ?I rP IS a  1tive or siX-nenpere eteroaryl ring
radi cal cwhgre tierdg salistitution.

The Linked Heteroaryl Compounds of The Invention

While not wishing to be bound by theory, the linked heteroaryl compounds
20  described herein are believed to be agonists and/or allosteric modifiers of umami taste
receptor proteins. Accordingly, it is reasonable to believe that the linked heteroaryl
compounds have a core of linked structural elements which when considered as a whole,
and despite some possible variability in each of the individual structural elements or their
peripheral substitutents, have a size, shape, and/or polarity that allows for significant and
25  specific attractive interactions with the umami taste receptor proteins, so that the linked
heteroaryl compounds can modify, improve, and/or enhance the umami taste of comestible
products intended for animal and/or human consumption. Accordingly, the linked
heteroaryl compounds, while they may differ in some respects, nevertheless share certain
structural features that, to somewhat varying degrees, promote desirable agonistic or
30  allosteric binding interactions with the umami taste receptor proteins.
Accordingly, the compounds of the invention all comprise at least two aromatic
“aryl” or “heteroaryl” groups hAr! and hAr?, and a third aryl or heteroaryl ring group Ar, all
three of which aromatic ring groups can be optionally substituted by a variety of peripheral
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| east two ring carbon atonms and one to three ring heteroatons 20

i ndependently selected fromO, N, or S, wherein any renaining nenbers of
the heteroaromatic ring are independently selected from from CR6, N, NR7;
v) Xis 0, S, S(O, 502i CR$R9, or NRlO vi) nis the integer zero, one,

two, or thre 5 Vi ntly. sel ected
from hydrogeﬁStltu %reoxfdﬁ%%\rr hﬁﬁf—‘“ dﬁrﬁﬁ%ﬁﬁg A Cgto%ietﬂgi’ blnél
radi cal , angij g cgam%wﬁ@mdenmémﬂnyd B@bﬁp«zﬁﬁhiﬂagmse ye@élﬂ@en

hydroxyl, or organic radical, and R6 is hy drgﬁ en, or a
Cl-C4 or gmec} buiivergble eenbﬁrs, Oy InimpE cpses QPHonady ghsesy n@rﬁﬁ@fﬁﬁ@ bether oar yl

ring havi ”%{ﬁ%poh%foﬁéﬂeﬁ@v&h@&(th&ﬁﬁr&%&‘ h@EIR] ?619%&51% eroa H&s <§f_'é891 Blddsogen

atom and ern remarnin ers 0 |ng are

indepencﬁentdvlgaehstekm&adofstmnmﬁl’fea@nes?dﬂpwumhmﬁﬂa dnoelSy: wher ein each R30 is
i ndependently sel ected from hydrogen, a hal o en, or a Cl-C4 organic radical
and each R31 is independent sel ect edI fro@ af gen or a Cl- 5 C4 organic

radical; or a conestibly ac ‘m\(a i/e« hdate _t £losely rel ated
embodi nents of the |inked het erlof corrpé F'b”trrrul a (l) wherein bAr2

is an aryl ring: i) Ar is a monocyclic bi cycllc aryl or heteroaryl
radi cal comprising 10 one or two aromatlc rings independently selected from
benzene rings awvlerdin the veriousi groups ehebedefined cmnd/ar Wleqtﬁr gltematelandivataiisi ¢ ring

optional ly having one r t D subst nt radl boun her eto,

wherei n each R2 ryacﬁs ’Aé\ﬁ]‘??% (HJ %L/Jﬁ BHOR P IOP?B?‘Xeh XY, NH2, SH,
hal ogen, or a CJLn%@éﬁ@d&@eﬁtadmallmkéu&mwrdarm dospSunds, ofS(n@)ulaﬁQZ CRIR2, of
NR5; iii) mlsthelntgb Zero or._ one; hAtl is a five or six- nenbered

heterodyl ring raddcal EbigrpeioRycligor b}%lsq aryly heterpprd andien) ceBREnGORE one
L5, TLee 1) 0 et oot ors MRS tchebo A eyl o
sel ected from from CRG, fin ordiX membered heteroaryl rings, each aromatic ring optionally
having one or two R* substituent radicals bound thereto, wherein each
R? radical is independently selected from hydroxyl, NH,, SH, halogen,
15 or a C;-C4 organic radical;
ii)  YisO,S,S(0), SO, CR'R? or NR’;
i)  mis the integer zero or one;
iv)  hAr' is a five or six-membered heteroaryl ring radical comprising at
least two ring carbon atoms and one to three ring heteroatoms
20 independently selected from O, N, or S, wherein any remaining
members of the heteroaromatic ring are independently selected from
from CR®, N, NR',;
v)  Xis0,S,S(0), SO, CR®R’ or NR'%;
vi)  nis the integer zero, one, two, or three;
25 vii) RYR% R, R* R® and R’ are independently selected from hydrogen,
oxygen, hydroxyl, NH,, SH, halogen, or a C,-C4 organic radical, and
R R’ and R'® are independently selected from hydrogen, hydroxyl, or
a C,-C;4 organic radical, and R® is hydrogen, halogen, or a C,-C;
organic radical;
30 vili) hAr?is a five or six-membered heteroaryl ring having at least two ring

carbon atoms and at least one ring nitrogen atom, and wherein the
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v) Xis 0, S, S(O, SO, CR$RI9, or NRLO vi) nis the integer zero, one,
two, or three; vii) R, R2, R3, R4, R and R are independently selected from
hydr ogen, 25 oxygen, hydroxyl, NH2, SH, hal ogen, or a Cl-C4 organic
radical, and R5, R7 and R10 are independently selected from hydrogen,
hydroxyl, or a Cl-C4 organic radical, and R6 is hydrogen, hal ogen, or a
C7-C4 organic radi caliemyinidgiméidberof the Retprbamytlatic Hng aihddpoadenily subst i t ut ed
with 0, 1, 2, or 3 Rao 30 radicalg independent|y selected.,fromhydrogen, a
hal ogen, or a Cl-C4 oflsaisd &omeRcal; NBr aOc#ifes tihsTain sachdbt bl e sal t

thereof . 28 Other relgiad, RANOUIRN PoRhyliliEal ANERELRD REOVLdpeley taste

nodi fied conestible conpositions conprising~a t "a savory vor

nmodul ati ng anount of radicdl ead tachrRS' sangrpemidnty sdtatedufram hyfddogén, doa Qpt
conprise the "X' groups of the. conpounds of Formula | and therefore have
the formila: R3 R4 Ar4PREINGa08ahherein i) Ar is a monocyclic or bicyclic

aryl or heter gpj ¥dmésaolyGatept®BNalt Shddéhf. ONe or two aromatic rings
i ndependently sel ected from benzene rings and five or six nenbered

het eroaryl ri figdosebarstitesr embadiments afjthe dinkgst hetmedriyhcommoinds Sdermelad]) or three
R20 subst it uen adji cal.s.bound thereto, wherein each R20 radical is
independ&vﬁ’t‘*@’f&%fé%‘“e%hﬁ@fn hydroxyl, NH2, N2, SH, SC8H, P(O) (OH)2,

hal ogen, or a Cl-Gj orgaRiaGndrddidielor bicy¢lidwdyl orihstetoatyl\tadicul comprisiggber ed

heteroaryl ring radical having from1l 15 to 4 heteroa §ms i ndependent |y
sel edPed from oxygen, sUOGIvaAGmSHc TIRSY ndepepdenily selastad BRI heBRAL KNGS nenber s

of the heteroaronmatic r%@%ve%ggw?g%&&ﬂgﬂg\% : tohﬁmzfrih m CR6, N,

NR; iii) Xis 0, S, S(O, SO, , or N%)O e I nteger zero, one,
two, or three; 20 v) R3ptiedallyR&vingodnRor oyeRT sulegpitredtraticpls betmmtbthertd, r om

hydrogen, oxygen, hydrgxyl, MRS hal 0ae: o Rf Bl o gRRKG,  2di cal

NH;, SH, halogen, or a C,-C,4 organic radical,
15 ii)  YisO,S,S(0), SO, CR'R? or NR’;

iii)  mis the integer zero or one;

iv)  bAr' is a five or six-membered heteroaryl ring radical comprising at
least two ring carbon atoms and one to three ring heteroatoms
independently selected from O, N, or S, wherein any remaining

20 members of the heteroaromatic ring are independently selected from
from CRS, N, NR';

v)  XisO,S, S(0), SO,, CR®R® or NR'Y;

vi)  nis the integer zero, one, two, or three;

vii)  RY R% R3 R* R® and R’ are independently selected from hydrogen,

25 oxygen, hydroxyl, NH,, SH, halogen, or a C;-C4 organic radical, and
R, R7 and R° are independently selected from hydrogen, hydroxyl,
or a Ci-C, organic radical, and R® is hydrogen, halogen, or a C;-Cs
organic radical;

viii) bAfisa phenyl ring optionally substituted with 0, 1,2, or 3 R¥

30 radicals independently selected from hydrogen, a halogen, or a C;-C,

| organic radical;

or a comestibly acceptable salt thereof.

28



R10 are independently selected from hydrogen, hydroxyl, or a CI-C4 organic
radi cal, and R6 is hydrogen, halogen, or a Cl-C4 organic radical; 25 vi)
hAr2 is a five or six-nenbered heteroaryl ring having at | east one ring
carbon atom and at |east one ring nitrogen atom and wherein the remaining

menbers of the heteroaryl rin iLndependently sel.ec f 0, N,

NR31, 0, and S, Wnergﬁhgéﬁ%tﬁd%ggg(ﬁ?eﬂﬁagﬁgmgﬂﬁ/ roxélg?gog?a ggf@?(g% ydr ogen,
hydroxyl, NH2, NoRestibhd cobdakitiofy don(pdsing at B6sta shadrp @evor noydubititd atumrogani ¢
radi cal, and each R31 is independently selected fromh ogen, or a Cl-C4

organi ¢ radi cal 2t spstaneenparaung b Foraridk theyi de nohpemprise teo Y ' eps;of tht her

rel ated enbodi ﬂ%@d%ﬁ I d .ude conpounds having
Formula (1A s%\;\'ﬁﬁ%ﬁdg\?vfﬁ at conprt?égeefgﬁrwé?ng(ﬁfé%ﬁé that are five-nenbered
heteroaryl radicals: ~Ra) , ( R2o~Ar hArfpg - hAr2 n (1A 5 whereini) n'
is zero, one, two, or three, and—eagh e ils %e endently selected fromthe
group consisting of hydroxy, SH, NH2, & | ogery, rfa Cl-C4 organic

r adi cal ii) n" is zero, one, two, or three, anl each R30 is independently
selected 10 fraesmetdie group consisting of hydroxy, SH, NH2, a hal ogen, or a

Cl-C4 organic radical, iii) Xis NH 0, S _S(C?, 302, or CH2, iv) Ar is a
phenyl, pyridyl, pyr&8zi nyfrisAmpenacyslipar bigyakiesryl or heteresrylradical compising| v |

benzof uranyl, benzot hi ofu I ) r i ’”Qi%zl he
structure: X3 X1 Xi "x3 él?éq(&fwg(%ﬁ%@ﬁ Qﬁﬁd%%ﬁhiﬁz%g%éﬂg} |esnla@,g§0, or
S, (2) X2 is N or CR6 whesami fiveRfi sixamémybkredjiesteroaryhahgzgench amimatic GhgC4  or gani ¢

g?g;ﬁ?lcl’Or ggi E;Su) , Xgnlds N ngtﬁ?ﬂlw’g}fé gne?t%vc;, (S)rt e%quggu%’stit%elglc%cﬁga?snt’)ou%a a d-c

thereto, wherein each R* radical is independently selected from
hydroxyl, NH;, NO,, SH, SO;H, P(O)(OH),, halogen, or a C;-Cs4
organic radical;

1) hAr! is a five or six-membered heteroaryl ring radical having from 1

15 to 4 heteroatoms independently selected from oxygen, sulfur and/or
nitrogen, wherein any remaining members of the heteroaromatic ring
are independently selected from from CR6, N, NR7;

i) Xis0,S,S(0), SO,, CR®*R’ or NR';
v) n the integer zero, one, two, or three;

20 V) R?, R4, R® and R® are independently selected from hydrogen, oxygen,
hydroxyl, NH;, SH, halogen, or a C;-C4 organic radical, and R’ and
R are independently selected from hydrogen, hydroxyl, or a C;-Cy4
organic radical, and RS is hydrogen, halogen, or a C;-C, organic
radical;

25 vi) hA#? is a five or six-membered heteroaryl ring having at least one
ring carbon atom and at least one ring nitrogen atom, and wherein the
remaining members of the heteroaryl ring are independently selected
from CR*, N, NR*, O, and S, wherein each R*® is independently
selected from hydrogen, hydroxyl, NH;, NO,, SH, SO3H, P(O)(OH),,

30 a halogen, or a C;-C; organic radical, and each R3is independently
selected from hydrogen, or a C;-C, organic radical;

or a comestibly acceptable salt thereof.
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vi) hAr2 is a a pyridyl, pyrazinyl, or pyrimdinyl ring; or a conmestibly
acceptabl e salt thereor. The genera and subgenera of |inked heteroaryl
conpounds defined above conprise 25 many previously unknown subgenuses of
conpounds, and/or species of compounds, and also conprise sonme conpounds
that may have been previously reported in the prior art in connection with
ot her uses. Naveihthelasgismtoamduts, kroompdgeis afifotelld Eihclhfie tdepolypdd | cant s,
the prior, art _has not recognize hat the c ounds ;sho aboye and their
vari ous ¢@h8g gon%‘ﬂﬂ?@dﬁlé‘é’?‘fége&o‘ﬁ%@tt &%?Qﬁe?%f%&gf@?tﬁ& fvl\'? eﬁ*BFIBl\;?rﬁg, and/ or
enhanci NgefchRryiPRfiald:| avor of 30 conestible conpositions at the
unexpectedly I'ow concentrations disclosed herein. 30 The Ar Radical and its
Substitutents The Ar radical of the compounds gR¥Fgrmula (I) and its various
subgenuses can be an opt i(mgﬂzl\lxjﬂni%n}ﬁ*ﬁfdh% ocYclic or bicyclic aryl or
heteroaryl radicals (as defined™ el sewhere herein) conprising one or two
aromatic rings independently selectedghyom5 benzene rings and five or six
nenbered\&eﬂeroaryl rings, with one, two, or three optional R20

subst Pt ut @ which may be attached at any of the positions of the aryl or
heteroaryl ring radical:; I yideh 0s{dtd L | link to
the Y or hArl radi @al. Jllnlgzgﬁym%aehﬁébdPpng#t&’sﬂgféa?ﬂgwgkoﬁngg r?glgﬂtgﬁéllgg?rgml a |l and
its subgenera, Ar is a fromribegrohp consisting eftyidraxyaSEl NHadi leddgen,toae Gebpr i ses
one at | east one benzene_ ri.ng. .c\é\yen Ar 10 is a nonocyclic aryl, exenplary
Ar radicals could incl uﬁrga’?lﬁgadfl l owi ng structures: R20 R0 ~ or -or r or
R2 C-y R20' R20 Fg  {R26 derd, obfé @wo R2@hree, RR@ cachrR® s ihddpendentliR@dledted Some
enbodi ments of the conpounds of Fornmula | _and its _subgenera, Ar has the 15
formiPa: R20 R 29 If Aripi the gouy equsisting of hydeaxy 3L, NHy.arksiogey, oxa Gides cal s
could include the foll egyigglggra@gaiuct ures:

iii) XisNH, O, S, S(0), SO,, or CHy,
iv) Ar is a phenyl, pyridyl, pyrazinyl, pyrimidinyl, furanyl, thiofuranyl,
pyrrolyl, benzofuranyl, benzothiofuranyl, or benzopyrrolyl ring

15 V) hAr! has the structure:
X3X4 X1=X3 XX
] or s Dy or I
H“/(X;)\!’:‘ '1'7./4)(2 ;e ?5, XN
(1) X;isNH, O, or S,

(2) X3 is N or CR® wherein R® is hydrogen, a halogen, or a C;-C,
organic radical,
20 (3) X3 is N or CR® wherein R® is hydrogen, a halogen, or a C;-C,
organic radical, and
vi)  hAr’is a a pyridyl, pyrazinyl, or pyrimidinyl ring;
or a comestibly acceptable salt thereor.
The genera and subgenera of linked heteroaryl compounds defined above comprise
25  many previously unknown subgenuses of compounds, and/or species of compounds, and
also comprise some compounds that may have been previously reported in the prior art in
connection with other uses. Nevertheless, to the knowledge and belief of the Applicants,
the prior art has not recognized that the compounds shown above and their various genara
and subgenera are useful for modifying, improving, and/or enhancing the umami flavor of

30  comestible compositions at the unexpectedly low concentrations disclosed herein.
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I T s

RO/ I RROor , or 1 or RO RO, 31 000 or I/ cc Oorhor I / or Ro/
R20 33 R20 ~2C 20 or or RRO I or RR20/ .r'""s R20 / In other enbodi nents
of the compounds of Fornula (1) and its subgenera, Ar is an 5 optionally
substituted nonocyclic or bicyclic heteroaryl radical conprising one or two
aromatic rings independently selected fromfive or six nenbered heteroaryl
ri ngs. MonBee/at Radivel midoiss Setbstitutentags with a si x nmenbered ring include

e A

tional | bstj.t uted.. i dyl .ayl imdinyl. rings, which
"hel tde bt ar e Hsvniedl BatEonnBdRp B LB i Ve ekt B0 20
R20"  or N @fopfibndllyk@bNnReéPmdnooyclidEbicydBOamil o WREQoar thdicalN(d¥ defifdd N N or or

NRzo Monocyclic heteroaryl Ar rings with a five nmenbered rings include
optional | y elsauthere herpim ¢omprising pne erivefapmeaiiglringg (ndepandentlysplegied i  oxazol yl |

exerpl ary strgeieiPes M oraB oAbyl Al b S & ot Bt i o R

32 R substitutents which may be attached at any of the positions of the aryl or heteroaryl ring

radical other than the position which provides the link to the Y or hAr' radical.
In many embodiments of the compounds of Formula I and its subgenera, Aris a
monocyclic or bicyclic aryl radical that comprises one at least one benzene ring. When Ar

10 is a monocyclic aryl, exemplary Ar radicals could include the following structures:

R20
R2 R20
O, O 0, - O

R20 R20 R20'

R20 R20' R20 R20'
or or \CE or

> > R

In some embodiments of the compounds of Formula I and its subgenera, Ar has the

15  formula:
RZO'

R20
: ¥
If Aris a bicyclic aryl radical, exemplary Ar radicals could include the followings
structures:

-
; OrRZO;*‘J ) s ’
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RRO HRR0O\ R0 0 RRZo R Nor HN/ 1 or NR20' R20° R20" R20 Bicyclic
heteroaryl Ar ring radicals can include optionally substituted rings such as
benzof uranyl, benzothi of uranyl, or benzopyrrolyl radicals, or other
heteroaryl radicals such as the following: or or 1/ |In the various
enbodi ments of the conpounds of Fornula | and its various subgenera
descri bed herein, the Ar radépab can be opt| |y substituted with one,

S

two, or three R20 substituedt nadicals, reuy each R20 radical is

i ndependently selected from dr oxyl , H, hal ogen, or a Cl-C4

organi c radical. Suitable subc] es ar t -C4 organic radical s include
al

al kyl, al koxyl, al koxy-al kyl, hydroxyal kyl , | kyl, CN, CO2H, CHO
COR21, CO02R21, NHR21, NR21R21', ‘ and S02R2 adi cal s, wherein
R21 and R21' ar ndependent |

conpounds of Forpiks

sel ected from hyd oD ) 2,
SCH3, nethyl, eth v ¢ f 1 udRomet’hyl ¢ nﬂ?%oxy, hoxy,

i SOpr opoxy, and trlfluoronethoxy groups. In yet additional enbodinents, the
R20 and/or R20' radicals are |ndependently Emethoxy,

and et hyl group I n many e ta (1), it is
desirabl e tha % 20 ri
and nDIecuIaB 54 c®rd

overal | size

radi cal
comM|sesiﬂonn4to 16 car bosh 0 5 soensat oms, or from
6 to 10 carbon atons. |In many enbodlnents of the conpounds of Fornula (D,
hArl i s an opt[ti othed drybodinditd oftthé esingourids afiFosmularBrahe ite subipeters,oariybnr i ng

radic he hArl heteyoar r adi cal 5 conpri.se at |east two ring carbon
L s ot hAPRP R HaOEy PO R 6P R H G SERQnE FRPTO | ad cal ¢ o

the ot he oGl ibpdalent MERAUD ROy SR sBhambed hdhealffihgshet er oar y|

radi cal s _al so conprise one'to three rin et er oat ons |ndependentl sel ected
from 0, Mongeydic hetereprdr\r ringfraith |Wmémg@¢@nngmh@en§tl@m&iaﬁmmt ring are

adi oal s P r?}’?%ﬁi@e%g&ﬁﬂﬁ%ﬁﬂlﬁgfo%"cfi@?%???w ORI YL, ¢ coul g

have as feemhplsryseucuessd as many as three R6 and R7 radicals. It is to be
understood that all possible substitution pajterns of the carbon, nitrogen,

and sul fur atonms of the heteroaryl rings their optlonal $ubst|tuents
that are reasonﬁ chem ca @Ti::L\ T:ji[;
l

10

R20

fl L ﬁx >l

RZO
Monocyclic heteroaryl Ar rings with a five membered rings include optionally

substituted furanyl, thiofuranyl, pyrrolyl, pyrazolyl, oxazolyl, or isoxazolyl ring, which

include but are not limited to the following exemplary structures:

IS ally e ey
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5 stable and are conestibly acceptable are within the scope of the
I nvention. The hArr Radical The hArr radical of the conpounds of Fornula
(I') and its various subgenuses is an optionally substituted nonocyclic or
bicyclic heteroaryl radical (as defined el sewhere herein) conprising one or
two five or25|X}nean%ed het eroaryl .rings, mnth one, two, or three 1

optional RB titpsben h may at Q
positions of t het er § i hg radi cal an ?%6%% uged 1o bond
hArr to the Ar Y'r adi g and also to\the/ X radical .y,

enbodi nment s _gf t he conpounds of gmula (1) Its subgenera, the& hArr

radi cals are an optionally subst i RUted six nBmber ed het eroaryl radR®al such
as hArr is a 153&yéudhetero£yr&zm@&ladmﬂy&mﬂaauae/b tioRE11PIUbEHHRH Ak mﬂ heal
having the structure: or R6 N RN/I R6

N-/ IN6'  whbemZofirarys bomqﬂmﬁlransda oab@zmmésdts@iml%emthprém%ﬁrzl fé@lﬁalbélchef i ned
as dlsclos?sdth %h%%ul many enbodi nents of the conpounds of Forrmula (1),

t he pyridy pyra2|ﬁ§l pyridazinyl, or 20 pyrimdinyl radicals are
unsubstituted, but may bg bonded to the Qelg oring grou-%
as illustrated bel gw g N o D1 € ; :

in &any geonetry,

pyrazinyl, pyrid pyrim g
limted to the fo \g—dxenpl ar res: °84 or or I N
R6 N ~5:~N/ se' Il N -N or N, 141 N -

In the various embodiments of the compounds of Formula I and its various
subgenera described herein, the Ar radical can be opa)nally substituted with one, two, or
three R* substituent radicals, wherein each R’ radical is independently selected from
10  hydroxyl, NH,, SH, halogen, or a C,-C,4 organic radical. Suitable subclasses of the C;-C4

organic radicals include alkyl, alkoxyl, alkoxy-alkyl, hydroxyalkyl, haloalkyl, CN, CO,H,
CHO, COR?, CO,R*, NHR*, NR¥R?", SR*, S(0)R*, and SO,R?' radicals, wherein R*'
and R*" are independently selected alkyls. In some embodiments of the compounds of
Formula (I), the R?® and/or R*' radicals are independently selected from hydroxy, fluoro,
15  chloro, NH;, NHCH3, N(CHs),, CO,CHs, SEt, SCH3, methyl, ethyl, isopropyl,
trifluoromethyl, methoxy, ethoxy, isopropoxy, and trifluoromethoxy groups. In yet
additional embodiments, the R?*® and/or R radicals are independently selected from
methyl, methoxy, and ethyl groups.
In many embodiments of the compounds of Formula (I), it is desirable that the Ar
20  ring radical have a limited rangé of overall size and molecular weight. Accordingly, in
some embodiments, the Ar radical comprises from 4 to 16 carbon atoms, or from 5 to 12
carbon atoms, or from 6 to 10 carbon atoms.
In many embodiments of the compounds of Formula (I), hAr' is an optionally
substituted five or six-membered heteroaryl ring radical. The hAr' heteroaryl radicals
25  comprise at least two ring carbon atoms that form bonds that link the heteroaryl ring of the
hAr' radical to the other radicals of the compounds of Formula (I). The hAr! heteroaryl
radicals also comprise one to three ring heteroatoms independently selected from O, N, or S,

and any remaining members of the heteroaromatic ring are independently selected from
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In sone rel ated enbodi nents of the conpounds of Forrmula (1) and its
subgenera, the hAr' radicals are an optionally substituted five nenbered
het eroaryl radical such as a 5 furanyl, thiofuranyl, or pyrrolyl radical,

whi ch include but are not limted to the following exenplary structures: R6
R6 R6 /[ or\ or 40? SH~4SF R6or F26 / \ or R6 / /| O1 Nf S H R6
R6 R6 R7 ORS Nj'and/MR 'owherein tR6 RRéndR' Ilaélcalmrecfnbh@rdbsmhed th‘NAlAlccmimgbt ures

i sted abgve., ih b di cal .
ui t abl o ST BEise s ETe R B8 b pand & BEREe Broe R RA R meBpl Wity o
al koxy- al k¥ knddistebdmyedlipossiblealigtititish patfdhs M&H;aﬂ@f@m ) hnd SABR21, NHR21,
NR21R21i, SR21, S(O R21, and SO2R21 radicals, wherein 1 and R1' are

i ndependetomp Of@eé@tﬁmmglﬂrpﬁn@@h@bé%@ﬁﬁ Hehers reaRWlabb’ fywieldEn or a

| k I Iﬁlﬂ; R6 radicals are
[ ndepe%de)r%{ Fy alsl gs’tqugh&}%%lrﬂgé},‘% ugirégp&% I or%Ve 2 . NHCH3, N(CH3) 2,
CO2CH3, SE[th,eh%EHRadtml hyl, ethyl, isopropyl, trifluoronethyl, nethoxy,
et hoxy, 1 sopropox trifl uor ometho rou .n man nbodi nents, R6 is
hydrogen. In ¢ hBe A Tadieal ot thecamppings i apeialD e iBaTpks %@aﬁn&&éﬁsm a 20
a-CA al kg, tl(flﬁﬁ%’ st diib YRR or SIEYOEH H&‘f%ﬁyl ﬂlcbl%ﬂd&ﬂl@@@l@ewﬁé?e ;rany

enbodi ments of the conpounds” of Forfula (1) i's an optionall
subst i t ut &ereth) aowprsieg onerdrdwo lfiwe pngik Gwmbered |hnt§rqamé riges, (1Gthume; twes onthrer;

/NN, ]IO btlonaIl R® @Rﬂﬁbﬁzut&ts wﬂ\l'h a?/ be awa&{ed A axésof?ﬁe posmon;oﬂﬁyhkl'rﬂ\l

heteroaryl ring radical other than those used to bond hAr' to the Ar and/or Y radicals, and
also to the X radical.

In some embodiments of the compounds of Formula (I) and its subgenera, the hAr'
radicals are an optionally substituted six membered heteroaryl radical such as hAr' is a
15 pyridyl, pyrazinyl, pyridazinyl, or pyrimidinyl radical having the structure:
SN SR

or U
R® N—-—//\R6 RG/\\N—r\f\RB'

wherein the optional R® and RS substituent radicals can be defined as disclosed below. In
many embodiments of the compounds of Formula (I), the pyridyl, pyrazinyl, pyridazinyl, or

20  pyrimidinyl radicals are unsubstituted, but may be bonded to the neighboring groups in any
geometry, as illustrated below:

Sz
INDAR fk/)

S =N %, f’—\“z
NVAEIRNWA

More specifically, the pyridyl, pyrazinyl, pyridazinyl or pyrimidinyl radicals include

25  but are not limited to the following exemplary structures:
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wherein R7 is as is defined above. In many such enbodi nents, R7 is hydrogen
or a 5 d-C4 alkyl, or nore preferably hydrogen. In certain preferred
enbodi ments of the conpounds of Forrmula (1), hAr' is an unsubstituted
triazole having the structure: ,NNHHN N211 NN "~Nor \"Nh or ~ H
It should be understood that unger sone conditions of tenperature, pH, and
ot her 10 vari abl es, y of the hetexparyl c nds r & erein that
conprise aronatic I\t-i or C]drgroup cluding| the triezol§ cdnpounds such as
those |isted abov do taltefen 0 eqijt the three
structures shown above, and that in these enbodinents of the conpounds of
Formula (1) a real sanple of the conmpound can RAd often does conprise the

m xture of such taut rs. Accogdi , i f only one tautoneryis shown 15 in
this specificationhndfor the ap&%gie cl ai TN shoulyd nder st ood t hat
the other tautonger wi?hin t 0(;11: uch_a, cP&munless it is
clearly indicat edmgto"ﬂheféontrary. I'n herzenbbdi dent s of e conpounds of
Formula | and its_sub ra, the hAr'. radica n_b tetrazol e radical
havi ng t he struirlﬁ.?PE: e@ﬂhu%slorﬁﬂ?ocﬁgl%%dgdﬁ%@ﬂ?@a@a? & EEFStvds of
Formul a (1 e tddfcalURISI G tRnally Subétituted fivetethBened hbtefodtye eadil Qichas ¥ |

radi cal having one of the structures illustrated below. or ON For O N N-O

-0 or R sfganyljthigfimanyy espyraiyl edigabwhipd inglude it ars nqt Hmited to the faorgingy- N
N-N O N NN, o ~c N~2 NN Hor H NNz / Nor -. N) or H
The hAr2 R& |Hé%}ﬁljy/s€’ﬁﬁﬂ"%sl n many enbodi nents of the conpounds of Fornula (1),

hArz is an optionally substitiRed phenyl R&dical or aR¥l optionally
substituted five or six-nenfeled heterganyl rioyg di cal that is linked via
the X and/or one or nore ou hArty Tadi cdl described above.

H

RE RS RS
RE RS RS N’R7
EI%; zﬂ; EI/\;

or
or

3, o
R? R® RL, R
10 ¥y A 1 d
In the hAr' structures listed above, the RS radicals can be a halogen, or a C;-Cy
organic radical. Suitable subclasses of the C;-C4 organic radicals include alkyl, alkoxyl,
alkoxy-alkyl, hydroxyalkyl, haloalkyl, CN, CO.H, CHO, COR?!, CO,R*, NHR*,
NR*R?"”, SR*, S(O)R?, and SO,R* radicals, wherein R*! and R?" are independently
15  selected alkyls. In some embodiments, R® is hydrogen or a C;-Cy alkyl or alkoxyl radical.
In some embodiments, the R radicals are independently selected from hydroxy, fluoro,
chloro, NH,, NHCHj;, N(CH3),, CO,CHj, SEt, SCH3, methyl, ethyl, isopropyl,
trifluoromethyl, methoxy, ethoxy, isopropoxy, and trifluoromethoxy groups. In many
embodiments, R® is hydrogen. In the hAr' structures listed above, R’ can be hydrogen or a
20  C;-C4 alkyl radical, and in many embodiments, R’is hydrogen.
In many embodiments of the compounds of Formula (I), hAr' is an optionally

substituted diazole or triazole radical having the structure:
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In sone enbodi nents of anal ogs of the conpounds of Formula I, hAr2 is a
phenyl 10 ring optionally substituted wwth 0, 1, 2, or 3 R30 radicals

i ndependently sel ected from hydrogen, a halogen, or a Cl-C4 organic
radical. In sone enbodi nents of the conpounds of Fornula I, the hAr2
radical is a heteroaryl radical as that termin defined el sewhere herein,
and the hAi z heteroaryh adi cal hasl t | east oniaz Heacarbon atomthat is
bonded to the X and o tlonanCR3R4 ups,oranc:l,?a torone additional ring

carbon atom and at one R: T ogen toH} he -remai ning ring
menbers of the five or SIX menber ed eteroaryl riflg can be independently
selected from ), N, NR31, O, apd S, so Iongq7as theRlvaI ences of the CR30,

N, NR31, 0, and cal & ar ‘§4e| ectgd i nja\conmbpnat i o fNhat results in
the formation oﬁwazgﬁiLy aromgf{—)a?d del het eroaryl ring
havi ng 4n+2 "7t electrons a sel'ection an condltlon t hat can be
readily ascertai ned by those of 2@ ordinar skl |1 the art of organic
chem stry. In such errbo@gI S M Ar2, eath Mo\g/a%be i ndependent |y

sel ected from hydrogen,” a hal orOfa Cl - C4 organic radi cal and each R31
can be independently sel ect &N ron1hydrogen N5tNa C1-c4 organic radical .

Sui t abl e subc (o' r | koxyl ,
al koxy-al kyl , 'w?,é ?%%ylfglaiﬁ%egéuedl% lé@@%@ﬁ%@@éﬁ%&%gﬁ%&g
NHR215 NR21R2C1 C4SH®II, or Es(o@);ﬁ@ﬂerabanhjydﬁig’emln cadincatSrredvmbadimeRR of thad R21'
are |ndependentl ted 5.. | n sone. odi ts ac R30.is

i ndependent | y %IBP ?M%%BQ%WEPHM%%&E%V% E’B “radi cal .
In sonme enbodi nents, eacnl\lﬁefﬂ) radicgl can be ind ndently selected from
hydr oxy, fl uoro, chI oro NIdCH3, )20r C%? SEt, SCH3, nethyl,
ethyl, isopropyl, tri g%gihyl‘% , i sopropoxy, and
tritluoronethoxy groups I n sone enbodi ne ts eachHR30 Is group is
hydrogen. In the hAr2 structures |isted above can be hydrogen or a
Cl-C4 al kyl radical, and in many enbodi nents, RBO i s hydrogen. In sone
embodi ment s oft shé@di le\dﬁc[Hrét@U& thitAder smd cBhddﬁoﬂB&ifh@ﬁ}%ﬂatﬁ@; ﬁﬂ,%ﬂ)&thdi adical 5

havi ng one of the exenplary structures shown below. o R30I N Rso ' S Rao !
\ Rad0 5 verigblesy many,ef the hetefparyl epmpynds rgeitedrisgein 4t cqmprige pranagie NH pr Rao or ~0

/" RO or %I—E‘B%ﬂps, Nlchﬁmg the triazole compounds such as those listed above can and do

tautomerize so as to equilibrate the three structures shown above, and that in these

embodiments of the compounds of Formula (I) a real sample of the compound can and often
does comprise the mixture of such tautomers. Accordingly, if only one tautomer is shown
15  in this specification and/or the appended claims, it should be understood that the other
tautomers are within the scope of such a claim unless it is clearly indicated to the contrary.
In other embodiments of the compounds of Formula I and its subgenera, the hAr!
radical can be a tetrazole radical having the structure:
NN NN
P U N
20 In some embodiments of the compounds of Formula (I) and its subgenera, , hAr' is

an unsubstituted heteroaryl radical having one of the structures illustrated below:
Q O—-N N-O
/[ or 2 \ or \ or /
o Ay Wy o A
N—-8§ S—N S S
) \ / \
. AN)\; or « /L\N)\ < or E/[N/)\ 5 or LSL/Q\;)\;
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Rs Raa Rao Rso' In many preferred enbodi nents of the invention, hAr2 is a
si x nmenbered heteroaryl radical such as a pyridyl, pyrazinyl, or

pyrimdinyl radical, wherein the optional R30 radicals 10 are independently
sel ected from hydroxy, SH, NH2, a hal ogen an al kyl, al koxyl, al koxy al kyl,

hydr oxyal kyl , hal oal ky-s CN, C02H —HO, CO;HRSZ , OHR32 NR32R32' or
SR32 radical, wher | ordepgndent | yr selfect\ed. al kyl s.

Exenpl ary structuré%?he @/rzlkdékfpyr ZI /r%nyl radi cal s
are shown below. // (N, (R3/ ™ (N/ER3/ N/ = nor n 0 ~NN 15 In
certain preferred enb |\ nts(,r s a, - pyridyl ,or2 p r)zTnyI or
2-pyrimdinyl radi 07 sho )N‘ n" or

or ~. N N In sone enbodi rrents each R3D and/or R30' rad| caI of the hAr2
radical is independently select ed frgm hydroxy, fluoro, chloro, NH2, NHCH3,

N(CH3) 2, CO2CH3, SEt, 20 rreb,hyl yl, drsopr p |, trifluoronethyl,
nmet hoxy, ethoxy, isopro /f/&r{l tho . I'n many
enbodi nents, each R30 is hydrogen (| n"“is zero)H I'n many preferred

enbodi nents, hAr2 is_an unsubstituted 2 pyrldyl radical, as shown below N
25 38 ne LE&&M@-&S&-‘Q\. Y, and | CRR4) As stated above, the bAr', hAr2 and

Ar ringsgroups &enép OIFA'P ps X, Y,
and/ or %R3R4 asﬁf/ar\nﬁflﬁﬁenow g}turtﬁé eo?%:i?si @P(?%hﬁgDA aﬂ%id%%rogﬁg}rjoups can
be opti onaB\lb}tllutad@dns(lmdtrhmlnrmdlqpnmyalhr sdbsmmted]ﬁve'wsuammbmed getorgprybringat

bri dges Ar Y ener al | | sts an ,at 0 th one bond
to the %]1 %Q{]la h&h%f‘ﬂ%#‘g’gg?fgy‘%@nf‘ %mﬁ%éﬁﬁiﬁr%%s 1 ?S%Yal |y ot her

substituenﬂe@ﬁmmovand can have rrany structures t hat |ncI ude but are not
limted to O, S so as to form cogpounds of

Formul a (1) havh@me@méwem qun%lpgmftthﬁ wsnpopdspfForpale LF@IA%S Jplepylsc | 0~
X hAr21hS_p _ring optlc?flam' substituted with 0, 1, 2, or 3 R radicals independently selected from

hydrogen, a halogen, or a C{-C4 organic radical. In some embodiments of the compounds
of Formula I, the hAr2 radical is a heteroaryl radical as that term in defined elsewhere
herein, and the hAr® heteroaryl radical has at least one ring carbon atom that is bonded to
the X and optional CR’R” groups, and at least one additional ring carbon atom, and at least

15 onering nitrogen atom. The remaining ring members of the five or six membered
heteroaryl ring can be independently selected from CR3°, N, NR“, 0, and S, so long as the
valences of the CR*, N, NR*', 0, and S radicals are selected in a combination that results in
the formation of a fully conjugated aromatic and delocalized heteroaryl ring having 4n+2
“1” electrons, a selection and/or condition that can be readily ascertained by those of

20  ordinary skill in the art of organic chemistry.

In such embodiments of hAr?, each R* can be independently selected from
hydrogen, a halogen, or a C;-C, organic radical and each R®' can be independently selected
from hydrogen, or a C-C, organic radical. Suitable subclasses of the C;-C,4 organic radicals
include alkyl, alkoxyl, alkoxy-alkyl, hydroxyalkyl, haloalkyl, CN, CO.H, CHO, CORZI,

25 CO.R*, NHRY, NR*'R*", SR?, $(0)R?!, and SO,R?! radicals, wherein R?! and R*! are
independently selected alkyls. In some embodiments, each R* is independently selected
from hydrogen or a C;-Cy alkyl or alkoxyl radical. In some embodiments, each R* radical
can be independently selected from hydroxy, fluoro, chloro, NHz, NHCH3, N(CHz),,
CO,CHs, SEt, SCH3, methyl, ethyl, isopropyl, trifluoromethyl, methoxy, ethoxy,

37



nor n (~R!'RAR3hAri Ar hAr' \SX hAr2 or \ S\ \ X n hAr2 10 OO 0 Ar\ hAri
RBECR4 Ar hAri RBR C / XhAr2 R.C,R2 X n hAr2 or Ns R/ Alternatively,
i n many enbodi ments of the conpounds of the invention, nm=0, so that the Y
group is absent and the Ar and hAr' rings are directly bonded/linked to each
other as shown below. Ar-hAri_' ,C Ra X R3 n hAr2 15 Unlike the "Y" group,
the "X' QrORIPPIXY, mmiﬂd:labﬂomemoesgmlp?p ﬁunﬁcme cmbqsﬁmﬁds eath R¥os golymis( 1), and i s

andi or napy st hRE P s Bled SR% e DGR B Al A  cos of

a dival em{dlghmy@ﬁlbgmgtsmiohsmeog@ﬁnd to the hAr' ring and another bond to
the CR3R4 and/or 20 hAr2 heteroaryl ri n& gy oups, and optionally other

substituent grispeme embodisents of Sierinventiom fAs is apffviedrpanisead fesgioansiradigtld CR3R4

and/ orz h roup can have nmany structures

t hat I%C%%,]&g&}% g?{eeyéﬁiglﬁjbﬁglmg{ugﬁp h%bﬁggfo%(o) S02, CR$R9, orNR1O, so as to

form conmpgunds, oQf Feeihul awgfgﬂhe f IIovvsng Sskeuctures Ar hiArl R3C
2

3

~R4 A hASi hAr | S3ERE R4
~Y~\ S n hAr ~Y~ O S \ r2 M 0erm R3CR\% 4 A hAT A\ hAr o\
N hAr2 mRs hAr 2 or R n
R3Y 0 R30 R3
N
R3O R30' R

In many preferred embodiments of the invention, hAr” is a six membered heteroaryl
radical such as a pyridyl, pyrazinyl, or pyrimidinyl radical, wherein the optional R radicals
10  are independently selected from hydroxy, SH, NH>, a halogen an alkyl, alkoxyl, alkoxy-
alkyl, hydroxyalkyl, haloalkyl, CN, CO,H, CHO, COR*?, CO,R* , NHR*, NR*’R**’ or
SR* radical, wherein R*? and R32’ are independently selected alkyls. Exemplary structures
for the pyridyl, pyrazinyl, or pyrimidinyl radicals are shown below:

N R3 N R3 N\ R3 "
o 5 e
= ~N N
15 In certain preferred embodiments, hAr? is a 2-pyridyl, 2-pyrazinyl, or 2-pyrimidinyl
radical, as shown below:

f"\© R y ;"\EN: ,{,/<R3() . f\[Nj R

N

Tn some embodiments, each R*® and/or R*” radical of the hAr” radical is
independently selected from hydroxy, fluoro, chloro, NH,, NHCH3, N(CHj3),, CO,CHj3, SE,
20  SCHj, methyl, ethyl, isopropyl, trifluoromethyl, methoxy, ethoxy, isopropoxy, and
trifluoromethoxy groups. In many embodiments, each R* is hydrogen (i.e. n” is zero).
In many preferred embodiments, hAr? is an unsubstituted 2-pyridyl radical, as

shown below:
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In sonme enbodiments, is Xis S, NH or 0, and in many preferred enbodi nents,
X is S 5 Lastly, the CR3R4 groups are optional (i.e. n can be zero, one,
two, or three) bridging groups that are bonded to the X group and bond or
link it to the bAr2 heteroaryl ring. It is to be understood that unless

there is a rar ion inthe clains, if thereis nore

t han one Oi%%ﬂke@%qoa L4 id @k‘fé ule, the R3 and R4 substitutents can be
i ndependent | y cAssteted hloovesthe hACRBIRA agdwpn@g@sman bedinkedhogethtyddi ment s, n is
two, and 1 uldrsultln ound Vi no..t he fo W t tu

Ay har P 6 TR dopte X SRR Gt Wit e B e BB AE 6
produce a an&amh § cdnhe pasRIyNEEeDfwheiaf #u) By 4 HivalkavFyUatbAe cture
hArl R3C 04 1F lr%”lﬁ)&? (\:{t X~d§)1---lyhAr 2@(&»{5 I n rra?lz};gnbodl nment s, mrlgidlgero and n

i's one,> sothasbrdgepApanteAns Shoyeruy ssnerely consisiind an dlonyitienareand to fe havi ng
the struct H.E&Bg %ﬁt%ﬂ{e%m{?f% e G YadiV 0d oBté&?ﬁKeg{e? Qg et g?(ﬁﬁ sa!nﬁn

certain R uent groups have been conn on wit
ot her f eat candmveahpetrdchmesettiatindlededart wte mohmiad]t;bsO(ﬁ SFOY, %0, 2CR IR, orINR520

general, each of substitute can ect ed |ndependently fromthe
ot her gr ouf%asml%?‘bcogﬁ’é’eﬁsloghg?‘ﬁﬁ% hgysng 1&’ 'INEIUEHICRI can be
or

i ndependently selected fro f ani c radlcals or group g i ncl ude

hydr ogen, oxygen, hy xyl , SH, or ag_hal ogep1 (fl chI ori ne,
bromi ne, or i/g | ,q%?\a\ < iz rad /Egr Arvel

i ndependently sel ected from hydr ogen hydr oxyl, or a C - or g'anl C rad| cal,
and R6 can be 25 hydrogen, haI og n, a Cl-c4 organl cr Aca . Suitable
Cl- CA4 organi ¢ I adi caI |ncI 40 ar g not |mt1ed t oRCeRtlai n subgenuses
of or gam o rad| @I kox ,aHQ ) nexyal kyl
hal oal k FQA : SR" (O R'n and

SQ2R! \Mllérel n R' |% an al kyI In sone enbodl nnt the C1-C4 organi C
radicals are selected from 4\ N(CH3) 2, COZCHS SEt , nmet hyl , ethyl,
i sopropyl, 5Argfl uorhgz\ hy t oxy, et I'A\cxx, |s<np.r1 0X Z

trifluoronet hoxy oups or & hAr

Alternatively, in many embodiments of the compounds of the invention, m=0, so

that the Y group is absent and the Ar and hAr' rings are directly bonded/linked to each other

R3
Ar——hAr1\ @‘cg\
X i hAr2

Unlike the “Y” group, the “X’ group is typically present in the compounds of

as shown below:

15

Formula (I), and is bonded to the hAr! group, and at least forms a bond or a link to the
CR’R* and/or hAr? heteroaryl ring group. Again, the X group generally comprises of a
divalent atom or group with one bond to the hAr' ring and another bond to the CR*R* and/or
20  hAr? heteroaryl ring groups, and optionally other substituent groups, so as to form a link or
bridge between hAr' and CR’R* and/or hAr? heteroaryl ring groups. The X group can have
many structures that include but are not limited to O, S, S(0), SO, CR®*R® or NR', 50 as to

form compounds of Formula (I) having the following structures:

R R4 RS R4
Ar ___bArt @cg\ Ar hAr! L‘c’
m n or m n
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enbodi nents, one or all of R1-R10 are hydrogen. In certain preferred

enbodi nents of the |inked heteroaryl conpounds of Formula (1), m=0 (i.e

the Y group is absent), n=1 and the R3 and R4 groups are hydrogen so as to
forma single methylene group that links the X and hAr2 rings, and Ar, hArl
and hAr2 are 10 Iinited to certain preferred aromatic ring systens, to form

a preferred subgenus heteroaryl corrpound hav n F rrrul a (1A) as
shown bel owp, ~ Ar R CHZ | Ar 2 p) dé is zero,
one, two, or t , ndepen y se pm the

group consrst 91f hydr%y, SHnN , ar halo en, or a>” organrc
radical, ii) n" |s zero, one, or three, and each R30 |s i ndependent |y

selected from t he group qfasr | ng of hydroxy, SH NH2 ha ogen, or a
Cl-C4 or gaﬁr di haﬂ‘ X is NH, 2, iv) Ar is
a phenyl, pyri y1 pyr az; pyr T miAdi ny fmr nyl , 7\ﬁ fura ThADyrrol yl

benzof uranyl , benzrot hi Brura?ryl "br benfopyrrolym ring m‘)o hAr | has t he

structure X2 1];“%5]?}8 ehfbo ts is ﬁ)isgr Ngﬁ% Ozasnd(nji)m%%:fr l\gd enQUod%en%’s c)j(.( 2) X215

N or CR6 wherein rogen, gen or a organi ¢ radical, (3)
X3 is N ois SCR6 V\/nerern R6 IS hydrogen a hal ogen, or a d- C4 organic

radical, and 30 vi) hArg js a pyridyl, pyrazinyl, or p ri.n
As is appar entLasipihekR d%“ﬁrlgeereeonslpn%lrﬁee OFHP OB AErS: e é%srﬁm%ae ﬂr&% ove

the hAr lobinonsae mrde@tostubﬁegt%r% fla bfoherermﬁzﬁr?&r@ehl&etrer&@dxylhﬁ] 3sis4ef i ned

by the selection/identity of X2, and X3 atons, radical s or groups.
I n certarbﬁm@prstnnéﬁhatguﬂb@eh@swclmm@CWMdemlnMdmmnfﬂwb@ewses X2

can be N or is.5 independ A _o ne referred
ctbgenuseborstn it GER:Bro s Ve RERCER. PR ot B BipaidE ™o de 7o N ana 2
and X3 ar ﬁadéﬂ)en&@tltyhhbseh e ca&tSORIR NGoup present. In some embodiments, n is two, and
10 would result in compounds having the following structure:
Ar hAr"! R o - 2
r hA
/
R3
In many embodiments, n is one, so as to produce a subgenus of the compounds of
Formula (I) having the structure:
RS R*
Ar hAr! ¢
\fﬁ/ T T

15 In many embodiments, m is zero and n is one, so as to produce a subgenus of the
compounds of Formula (I) having the structure:

R3 R*

Ar——hAr"
T~y \hArz

In the foregoing discussion, certain R'-R'° substituent groups have been defined in
connection with other features of the linked heteroaryl compounds of Formula (I). In
20  general, each of substitutent groups can be selected independently from the other groups.
More specifically R', R%, R?, R4, R® and R can be independently selected from inorganic
radicals or groups that include hydrogen, oxygen, hydroxyl, NH,, SH, or a halogen
(fluorine, chlorine, bromine, or iodine), or a C;-C4 organic radical. R” and R can be
independently selected from hydrogen, hydroxyl, or a C;-C, organic radical, and R® can be

25  hydrogen, halogen, or a C;-C4 organic radical. Suitable C,-C, organic radicals include but
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hArl ring is a triazole ring radical having the structure shown beellow ~ -
-Hor HNNor H whereinit is to be recognized that tautonerism may, at

| east under sonme conditions, 10 result in a mxture of the three triazole
groups in the conpounds of Formula (I1A). Additionally, in sone enbodi nents

f th i f
of the Cogagaaegﬁmgéd tr%g%%h%u@ %ﬁ 6F f arfhic Padﬁ:m;sgaiparée erg[gmo§9f aﬁc&gﬁnl o
preferred dkbbﬁydmx&aﬁcﬂfhatda&yhmmﬂs CHIO, EDRIUCE.KY, NHR® h]l‘XRZ{’i $RY, 2-

ridin I the struc 15.wherein n" is preferably 1
g)r/ 0. I% @ &%QYQ’E Ptﬁ%alb%]ﬁéﬂoa‘hﬁfgn%?n PadiTReRtS, the GyrCs prgatign o and/)c/)r
R30 radi caddﬁzaﬁraﬁe gd&%ﬂ%ﬁ@ﬂﬁ@ﬂﬁ&t@})ﬁ@dﬁﬂm dBt s Pty me% %s@r%ogen

al kyl , al koxyl, al koxy-al kyl, hydroxya kyl', “hal oal kyl

CO2R NI v NiRe orom’chﬁmshoxm aﬂtpt)ausompemuand R‘fﬂuosor@mhtadylgprSoﬂn BYRh nor e

pr ef er abl Yem g%/r glgORroa rOs are i ndependently selected fromthe
group conS| g |ng o fl ol} L oro, NH2, NHCH3, N(CH3)2, CO2CHS,

SEt, SCH3, net hyl Qerta"hfpyéferrd:(f@ﬂfoﬁﬁﬂénts difrthé lnbl&ﬁ(hﬁﬁfd@Wl compdiidx yf Forgiulio Xy,
i sopropoxy,. and trif]|ugronmethoxy t?r oug Anot.her preferred subgenus of the
conpounds ¥ nvcoprﬁmahmgr%pése‘rﬁén 12} gRdtheRs ae%ﬁpamﬁla%ars#lwheg%wsm B)

shown bel oy é\héﬁﬁn ﬁnégfbuphﬁtﬂ%(stﬁg\b(%ﬁlhm ar AN A 208 hARZQA N, Ar AN-X

1/ (IB) vvherel IS zero, one, or three, and each R20 is
i ndepe ﬂl@ie nturn}ted:@i c@damdarefﬁnr@imtmyi@hmgg syslelmsNbiZomaa tmfaygé subgends of 18ked4

radi cal ted. from al al al kyl, hydroxyal kyl,
hal oal kyl , L%% “E&%a ]‘Eﬁ\é@? ?@gﬁﬂ Eﬁfé%mmlml or SR21 radi cal ,
wherein 5 R21 and R2" is an al kyl, 1i) n" is zer so)one, two, or three, and
each R30 is independent| t ed CH,—hAZY /1" —

p y sﬁhﬁfn'\Ar,hAﬂ\x/ 2 r

(1A)
wherein
1) n’ is zero, one, two, or three, and each Ry is independently selected
15 from the group consisting of hydroxy, SH, NHj, a halogen, or a C;-Cy4

organic radical,

1) n’’ is zero, one, two, or three, and each Ry is independently selected
from the group consisting of hydroxy, SH, NH,, a halogen, or a C;-Cq4
organic radical,

20 i)  XisNH, O, S, S(0), SO, or CHy,

iv)  Aris a phenyl, pyridyl, pyrazinyl, pyrimidinyl, furanyl, thiofuranyl,
pyrrolyl, benzofuranyl, benzothiofuranyl, or benzopyrrolyl ring

V) hAr! has the structure

X3 X1 X1—>\<3 X2“X3
or or 1™\
25 () Xis NH, Q,orS,

(2) XpisNor CR® wherein R® is hydrogen, a halogen, or a C;-C4
organic radical,

(3) XsisNor CR® wherein R® is hydrogen, a halogen, or a C,-Cy4
orgaunic radical, and

30 vi)  hArisa pyridyl, pyrazinyl, or pyrimidinyl ring.
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from hydroxy, SH, NH2, a hal ogen, and a O -C4 radical selected from an
al kyl, al koxyl, al koxy-al kyl, hydroxyal kyl, hal oal kyl, CN, CO2H, CHO

COR32, CO2R32 , or SR32 radical, wherein R32 and R32'is an 10 alkyl, iii)
Xis NH 0, S S(O, S02, or CH2, iv) Ar is a phenyl, pyridyl, pyrazinyl,
pyrimdinyl, furanyl, thiofuranyl, or pyrrolyl ring, or a conestibly

accept abl e sal Hsmh@pemht trdib thendigodesurst ddle empodndreaftformuladlA)ubevy, itten r el at es

to a subgenus.of th ound wherein hArl is a triazole
ring, but tIFchrﬁél ; iﬁ ?mﬁ?lgﬂniih%?r&%' e%se‘iue?ned Xthe | ystrated by the
conpounds s@IEcthﬂhH@Htl@y &ﬂt@ XS, UQWEhdRJ ﬁwfns ,Fadib1d\lor Efoups. \InNeRsh bR réwver HN- N.N=y~

31 (R20 -Ar Y NX o R20~ X (1 wherein 26 i) n' is zero, one, two, or
t hree, andu@wﬁem@ 1$ da@ﬁ@na@mwey sehgepises dz WbﬁNﬁ@@r‘ﬂub %0d8si sting of

hydrox I, Rﬁgﬂ r ii) n" is zero,
one, )5 1or p? r eeyﬁ S’JH; %oﬂggre?esrg?iﬁ n9§ erit] Eﬁld >€IOIalnggled fromthe group
consi Stl ng of Grhth&tpredid subgbralseg&n is NH, adeXlzaﬁd )%M@Ngarﬂletthamb@lahg iii) X
is NH O, n’i?(o) i are independently

P%le%ﬁmﬁ%mc%ﬁnd Iggﬁlﬁ}”ogen or a Cl-C4

sel ected

or gani ¢ radi caI iv) Yis NHHO, S, or CRBR9 wherein R8 and R9
are 30 |ndependently sel e t d from /% n &xyge R ydroxyl NH2, a

hal ogen, or a Cl-C4 or i cal % Ar | S I . pyri dyI ,
pyrazinyl, pyrimdinyl, fur anyl t hi‘of or pywrolyl ring, or a

comesti b aCoRREAN Fissph 5%%2%%&%@?95%‘ AP PRGBS cohifd P01 "
si x maober ed hedselt opd mixtwe wptheshreg trianele @roupyvin the torp@mds of Formula (TA).
Additionally, in some embodiments of the compounds of Formula (IA), Ar is
preferably a phenyl or furanyl radical, and the X group is S, NH, or O, or more preferably S
or O. In some preferred embodiments of the compounds of Formula (IA), hAr? is a 2-

pyridinyl radical having the structure:

15 F

wherein n’’ is preferably 1 or 0.

In many embodiments of the compounds of Formula (IA), the R* and/or R*
radicals are independently selected from hydroxy, SH, NH,, a halogen, alkyl, alkoxyl,
alkoxy-alkyl, hydroxyalkyl, haloalkyl, CN, CO,H, CHO, COR*, CO,R*, NHR*, NR*R¥, or

20  SR*radical, wherein R* is an alkyl, or even more preferably, the R* and/or R¥ radicals are
independently selected from the group consisting of a hydroxy, fluoro, chloro, NHp,
NHCH;, N(CHj3),, CO,CHs, SEt, SCH3, methyl, ethyl, isopropyl, trifluoromethyl, methoxy,
ethoxy, isopropoxy, and trifluoromethoxy group.

Another preferred subgenus of the compounds of Formula (I) are the triazole

25  compounds of Formula (IB) shown below:

. ~NH N=y Rao) " N=N N=\ Rao)
( RZO}\A ’ /)\x/_U orn ( Rzo)\A /(\ )\xd_f(
(1B)

wherein

42



atons, as illustrated by the conmpounds of Fornula (I1D) shown bel ow. (R3ol (
R20) \Ar ' hAr?~xiCHZ hAr2 / d (ID) and wherein i) n' is zero, one, two, or
three, and each R20 is independently selected 10 fromthe group consisting
of hydroxy, SH, NH2, a halogen, or a C-C4 organic radical, ii) n" is zero,

one, two, or three, gnd ﬁf‘fé’ze%”%nbStwb”&QHl%Q%ﬂfehdhl‘é@llseiﬁﬁérb@ndétlﬁ?géﬂsﬂ@d gr oup

consi sting of hydroxy, S a hal ogen, or a C1-C4 anic radical, 15
iii) Xis NH, 0, S, SO, RER hydroxCiSE, NHp) a haloges, andgh@n@l radpy}rsettyted from

vl iyl
banzot ht of ur anyl | or benASRparispIb ik, v RIE IO s
N//Rs RRNNN\ R 20 R6N- Jcﬂd)RaORFéﬁ G(BA?% \MNRERMIRERA, B8 SRAGadR6s], vliicgein

|ndependently sel ected from hydsogen, a halogen, or a d-C4 organic
radical ? and vi) hAr2 is B angkri@pralkylrazinyl, or pyrinidinyl ring. In

some embodi ment s of fhe_GPTRoMISd BIeTY! futd QadeﬁaRB‘B NGRS e’ 1 S

one 25 or two, and I's’ i ndepéndently sel ecte group
consi sting of methyl, etHhym hydrsmij’S@b?‘le, ahalbgemomdme@hﬂ radivel detexied from

trifluoronethoxy, and et hox ts .of the c For mul a
(1D), Ar is a phenyl rind®® ﬁﬂﬂrr‘ﬂ%ﬂ X%Fﬁcgt,ge(ﬂ'gxbéﬁ qaﬂﬁ?%mﬁ ‘her et o,
such as Ar groups havi ng ¢i#e, SOREC tan K> 46}S’R30ra@rch1 whePemCR%EndR”S@ﬁE

enbodi nents of the corrpounds For mul a (1 D§ Ar is a furanyl ring, n'" is one

or twol0and each R20 i s ialgdpendent |y sel ect ed fromthe group consisting of

met hyl, ethyl, iso pyI i f thoxy, trlfluororrethoxy, and
ethoxy. 5 In sone e d| rr)éhstrgh ¢u$h8362 nﬁbun s” For mul a (I'D), hAr' is an

unsubstituted pyridy), pAriaziphsiyl, pyyidildpgaziyyl, pyaimidinyi, Ifmdnylyﬂhiotfurdilxial
havi ng the structure: —.
or pyrrolyl ring,

or a comestibly acceptable salt thereof.
15 In yet other embodiments, the invention relates to a subgenus of the compounds of
F ormula (D) wherein hAr! is a triazole ring, but both the X and Y linker groups are present,

as illustrated by the compounds of Formula (IC) shown below:

N—NH N—-\/(RSO " HN—N N_\/<R30 "
(RZOFAr—Y /—_U or (RZOFAr Y/k\ )\xf_U

(1C)
wherein

20 1) n’ is zero, one, two, or three, and each R¥ is independently selected
from the group consisting of hydroxyl, SH, NH,, a halogen, or a C;-
C4 organic radical,

i1) n’’ is zero, one, two, or three, and each R* is independently selected

from the group consisting of OH, SH, NHj, a halogen, or a C-C4

25 organic radical,

i) XisNH, O, S, S(0), SO, or CR®R®, wherein R® and R’ are
independently selected from hydrogen, oxygen, hydroxyl, NH,, a
halogen, or a C;-C,4 organic radical,
iv)  YisNH, O, S, S(0), SO,, or CR®R?, wherein R® and R’ are
30 independently selected from hydrogen, oxygen, hydroxyl, NHZ,"a

halogen, or a C;-C4 organic radical,
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(\V or NNN \N or NJ In sone enbodi nents of the conpounds of Formul a
(ID), hAr2 is an optionally 10 substituted pyridyl radical having the

structure: N--, , \R3J n.. wherein each Rao, if present, is independently
selected fromthe group consisting of a hydroxy, fluoro, chloro, NH2,
NHCH3, N(CH3)2, (C02CH3, SEt, SCH3, nethyl, ethyl, isopropyl,

trifluoromethyl, mevhoxyArsepssayl, nysidpk ppexipyl, pyremidinyl, fuenpntidfergyl, 15
Preferably, the pyridi ny(;r %gf%ﬁ% is a 2-pyridinyl radical having the
structure: N, /(R3aln" . ergin n" is 0 or 1, and nore preferably n" is
0. I'n many enbegh semdstblgfacdeprablecai thersds. of Forrmula (1) and its subgenuses

(rA, (1B), (109,.and (1D),. disclosed above, the |inked heteroaryl conpounds
are pref er abl ylmasiditional gmbodiments, shepyentipg relaten ta & subgenpyefihe eRYndy

bi ol ogkca -na}ﬂ%l : 1 g tat g eir
over alf agglg@ld?gy lﬁﬁ?frg} ca gﬁé}gﬁ%@})ggﬂlg&fo\%@? (S]ﬂ%?ﬁgé%d&%hd;g‘fgé 31% g&b

char act er a®triscas, illgstratelddty thehempoandsod Fatmile 48)) shomebtlaw: sol ubl e i n aqueous
media, and are of appropriate size to effectiv I% bind to the rel evant
het erodi meric T1R1/ TIR3 taste, rece tors. é_g_lhA ‘?e)trpre, in many enbodi nents
of the compounds of For nul R(U A OOt vari ous subgenuses, the

nol ecul ar wei ght of the conpounds of Formula (1) should be I ess than about
800 grans per mole, or in further rel af® enmbodi nents | ess than or equal to
about 700 grang,@gker&R! €, 600 granms per nole, 500 grans per nole, 450 grans
per nole, 5 400 grans per nole, 350 grans per nole, or 300 grans per nole.

Sinilarly, the comoundt ibtereneaiva, gritirecandisacheR risindeneadentligleeted

nol ecyl ar wei ght, such anpl.e.fr t t ans per
nol e, %r om about 200 toafgcb%g{e gﬁ% éggfﬂglgrttls g%a%?’es}i@%g%%%&’?gg%t"gf“about
400 grans per nol e, fromorgoietadiedl) to about 350 grams per nole. 10 The

mol ecul ar wei ght ang/or hydrophilic character, of the coppounds can al so be
modi fied by placi ng™imi't s'SEf e Fl‘ﬁ‘?ﬂ?é?hr?ﬁ’ a%%?aggﬁl{ altsé‘?FgBFrH{éFﬁPései‘??FFgounds of
the invention. Accordi ngdny thel PoiPMBsiSERiHyRvkS, SH,NeHS A HaRaH or 2T, fogr mul a

(1) have )
organic radical,

15 iiiy XisNH, O, S, S(0O), SO,, or CHa,
iv)  Aris a phenyl, pyridyl, pyrazinyl, pyrimidinyl, furanyl, thiofuranyl,
pyrrolyl, benzofuranyl, benzothiofuranyl, or benzopyrrolyl ring
V) hAr" has the structure:
RS N—//\RG' RS/\N——IG\RG'

SN S MA,

<\ /> or <\ />
20 Rﬁ/\?xl—//\Rﬁ' RG/\\N—//\RG'

wherein R® and R® are independently selected from hydro gen, a
halogen, or a C;-C4 organic radical, and
vi)  hAr*is a a pyridyl, pyrazinyl, or pyrimidinyl ring.
In some embodiments of the compounds Formula (ID), Ar is a phenyl ring, n’ is one
25  or two, and each Ry is independently selected from the group consisting of methyl, ethyl,
isopropyl, trifluoromethyl, methoxy, trifluoromethoxy, and ethoxy. In other embodiments
of the compounds Formula (D), Arisa phenyl ring comprising an alkylene dioxy ring

fused thereto, such as Ar groups having the structure:
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between 10 and 22 carbon atons, or alternatively between 12 and 20 carbon
atons. Moreover, it is desirable that the conpounds of Fornula (1) and its
subgenuses and 15 species have sufficient polarity and/or polar functional
groups so that they are at | east sonewhat sol uble in agueous bi ol ogi cal
fluids, such as saliva. A well kigpwn indicatop-ef such water solubility is
t he IoglO of the partition cogjfikient of a gjvepm conpound between n-
octanol and water, a paraneter can beg¢readily and quickly estinmated by
conput er- based cal culations fr e sbruct of the conmpound by many
nmodern chemical software 20 packayes,Sso that g81 gni ng" conpounds with
sufficient estimted water solubility does not in this nodemage typically
require actual Qymﬂmﬁ@db:ﬁemdnftmwm FariolagiD), edper ifuraml ang.o0ns i r mat i on

of the water solubiljt f.t CO nd desjirabl e onc 0 ng

candi dat e 88?1%%%%“415%1?9&8@% Hdg f%ﬁtegﬁffﬁ’otb%lgrr?ﬁpﬁonsfsﬁng§’Eﬂ?et ir’rbodl ment s
of the invefyi, waFro&)bptﬁfﬁﬁil&n&ﬁyltlh@th@;@r '&ﬂﬂdo@é}n&H@nymfd&HéxyOf the conpound 25
bet ween n-oct ano water is |ess tha fff)id fera ly Il ess than 5.0, or

less than 4.5, me@ém@éﬁsoféhmmm@m Ehbﬁgeﬁmwubﬁfﬂw%
conpounds 2] | ated that an
of m;uggenuggns al &nl‘ﬂéésmyl rr w(ﬁ&mh\gﬁém a&?ﬁgﬁggscri bed bel owy

can, either in thel r speci fi e%’ rrg L bly acceptable salt, be
conbined in an effective anouhti™wi bl?/ r oduct or precursor
t hereof by 30 the processes an or thc%ls d bed el sewhere herein, or by

;-.

any such ot her processes as be appar et~ t hose of ordinary skl Il in
preparing conestible or mnedi c ducts om=p\r ursor thereof, to forma
savory flavor nodified correst ? uct , cursor thereof. 46

Comesti bly Accept abl e Conmpound ts ‘Pﬁere f nd/ or Conesti ble

Conposi tions Many of the l i nke8 teroaryl ounds of Formula (1) or its

vari ous enunera t he
result that thogng ac%ﬁg’?&gaa C gr cannﬁl51 ?ﬂ)ét&ﬁgllé)ﬂpﬁglomﬂw

correspﬁndsmtghnnmhmaﬂyltrhdacﬂmaemgdtdmmds or bases to formb5 conestibly
acceptabl e salts, and the conpounds of Fornmula (1) can be adm nistered in
the formof the conestibly acceptablg ng,n..many of which have been
recogni zed as GRAS (generally receégniz as safe). Additionally, depending
on the acidic or basic character ("pH')  of the conestible conpositions in
whi ch t he conpowhersinafacRgonifipsdnt,)is ardepehdemiylsalieetdd fioheie prybeonsistisgnfa 10 as

Formil & (1) havHoR TP dive: REaCRS BB Rsorths Ses i PREShetae  vi 1
tend (at near nAupiop letrﬂfﬁﬁﬁinﬁétm'xﬁ&ho@'%thbiy hepRpeReahd iHBRIMARY. [N the

form of anionic car |ates, and therefore will in preferred enbodi nents
have aASassoci aP@@er@hinébQ P}b‘lcvn)é mﬂﬂ@i is a 2-pyridinyl radical having the structure:

=

wherein n’” is 0 or 1, and more preferably n” is 0.
In many embodiments of the compounds of Formula (I) and its subgenuses (1A),
(IB), (IC), and (ID) disclosed above, the linked heteroaryl compounds are preferably
20  formulated as “small molecules” as compared to many biological molecules, and can have a
variety of limitations on their overall absolute physical size, molecular weight, and physical
characteristics, so that they can be at least somewhat soluble in aqueous media, and are of
appropriate size to effectively bind to the relevant heterodimeric TIR1/T1R3 taste

receptors.
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pharmaceutically acceptabl e cation, many of which are known to those of
ordinary skill in 15 the art. Such conestibly acceptabl e cations include

al kali metal cations (lithium sodium and potassium cations), alkaline
earth netal cations (magnesium calcium and the like), or amonium (NH4) +
or organically substituted ammni um cations such as (R-NH3)+ cations. The
conpounds of Farraibra, 16 hanyauwiboedintzasiof tedosipotndsof Fgmoulpfl) asdiahit’as am no

groups or_heterocyclic_rings conptisi ni trogen ons i1l ten at near
neutral 2G"SHYE 5_%@?%316%(_360“33{%@?%@@58?18% Wﬁ%ﬁ%k&iﬁhﬁw&egﬁgds) to be
actual |y fpmpsRat 806@&%@{3&%&& drin Fil@erf reTafBd@¥mifedinkefy 16ssANADEH M A195 Oups, and
therefore will in preferred ‘enbodi nents have an associ ated conestibly

accept abl ®onini08rgramsipey nesfle, (AP eranasrner RalpnA0Q grams perseolef 450 gtamsipsy iedlesl | in t he

art. ch,conest i bl pt.abl e _anioni [ s i ngl uge .1 he ., anionic form of
a var i%gt y40g)fgr TR PO qlgégggaé%s p%hf:nglea&e@,og%%ﬁgg?é%? e't%ﬁ%@?’e%? anionic salts
of 25 f at¢oynpaandisof Feirtul) (T) bal hale prdfesidanngel bymblevaitd weightgsuchiak Giri des) ,
nitrates, phosphates, sulfates, and the |like. The |inked, heteroaryl

conpoundse*grPiEdFam, phout 175 toralont I00\ggses Mol diop beut 2009 abeH 4P Sesist |
shoul d. pr ﬁ@% L glgﬁ)ts i i
consurrpti%%ﬁ{o?eg!&%sg};%oor ft?hg&%fﬁ 26 t eigﬂe@glg’e%ﬁl\?g&g?g gf@?”ﬁté’@%&n(ﬁ%g‘% ed
conest i blgerowimposi ti ons an 30 i nproved and/or pleasing savory taste, and
woul ot be significantl 0oXi,C_.0r,_cause npl easant or .undesi r,abl e

phar n&col ogi c;]:h%ﬂ(’l?%’%révc%%’% F%CL/\ ! lg'idfogﬁﬁlg cgﬂaéﬁlp%fﬁﬁ%qmp&un%%ﬁ?soﬁe t he
typi cal | ymbdifieC®siadthg Binite 8 theltRimber 6 carioh @k iashd dompouhdidbragent s for the
conmestible conpositions. 47 the typical nethod of denonstrating that a

f | avor antnE@HpBuASCIrdinglyriBsoms|ebogigentst s cempeundg ofErai@ ka¥gpound t est ed
and/ or evghiial alg&p P 3 V. I Manuf acturers
Associ ati on aﬁgggg%ﬁg?e agﬂtng’ ‘%e%%‘&g‘?yé%ﬁ@%e%&ﬁ??gﬁ% aﬁ@isf e" ("GRAS").
The FEMA GRAS Memabveatit Brleprabieethat thoconigoands afiforroulagh) and &s subgbnusesgpddex but
wel | own t.o .those.of ordinary.skill .in.the food oduct preparation arts,
o | o1 Beti e B Sien o arly iy S ol ShiCsibRl DR AT ) ey aBARBR v o1 i ng
Subst ance@mé¥hat sbRBE in hg§EHAObdWEicabMidy, sudkOss sdbvad A wiB ¥neWR thdidakte ognti re

contents of which are hereby,  incorporated herein by reference. \Wen being

eval uat edSUFlhwatsesqhEy GRS 198 oeldhe parkitiorespeffiags phn given pprapeiadibstweppy n-

typi cal | ' : _ when fed
o such SoBE vl PR BRLELAEN LRI ECRT RN R AURABUBL topBE Ien 1€
100- f ol d BusghvaiculationslH&O-thadtnictues offthgtmiiponad bg arahy atoderrschednial dolfisvapy oposed
maxi nym al | owabl e _copcentraf,i on of the conpound.in artj cyl ar category of
f 000 3 oKL 86 HGE R, EoPPORIS NER SURTIet Al W sowhlly S9E201 ng. of
the conpayRE$mBierh @M Hicdllyredii@hitnbNyAinkgs 6OMP bothphnts fh&igAPOUNd Wi th rat

experimental confirmation of the water solubility of the compounds is desirable once

promising candidate compounds have been synthesized. Accordingly, in some
embodiments of the invention, the log'® of the partition coefficient of the compound
25  between n-octanol and water is less than 5.5, preferably less than 5.0, or less than 4.5.

For the various embodiments and/or subgenuses of the compounds of Formula (), it
is hereby specifically contemplated that any of subgenuses and/or species of compounds of
Formula (T) described below can, either in their specified form or as a comestiBly acceptable
salt, be combined in an effective amount with a comestible product or precursor thereof by

30  the processes and/or methods described elsewhere herein, or by any such other processes as
would be apparent to those of ordinary skill in preparing comestible or medicinal products

thereof.
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15 chow and feeding it to | aboratory rats such as Crl:CD(SD)IGS BR rats, at
a concentration of about 100 m|ligrans/kil ogram body wei ght/day for 90
days, and then sacrificing and evaluating the rats, and using various known
nmedi cal testing procedures to show that the conpound of Formula (1) causes
no adver se cftfin Al iing 'l‘g&ﬁ@lfnﬁgfs%lt-gtﬁlgigﬁg%ﬁﬂm%@%esﬁgfer@(;}@;E((sht}ﬂn@: e not,
phar maceuti cal ManbobHihe finkad ﬂeﬂmbéry] doynpoondstafi@otmEatrenits edriouder@ssasd i n

animal s or humans, or |ntended.to be adm.nistered. or, marketed. as
ohar naceut SLETYFe cqPTRFise A5G0 DasterBIGups, D ABET Ut A DPoe ORI RAZ SOVPS  mul a

(1) and it%anN@ﬁéu&Hl%ze&‘BP%ﬂé’s‘ﬁSﬁdiﬂ% Shm BRIV dcbt BISadids FPARs BfeRdi Nent s, be
used and narketed as flavorants to nodify or 'inprove the taste of certain

types of " pbraesithbyasciptable sas, ang the qoutponrdsiof Fomnula €l) Al admonistered i theas
vitam n enrjch conesti.ble ¢ 0S4, 1.on . i ny such
erbodi ment g thE A INE oS BRRR I pBHT of RUEHRA% bR IR Ge PRk ChAT

f or nul at ed (geneilyrbicogtizedras safe)) MSG or ot her savory tastant compounds, in
order to enhance the savory flavor of such neutrace conpositions. In

) : yti cal
view of the di séddispapllyagrpsading pn the agidic ofbagig gharpriend Eﬁlg@ég}?rcéﬂleﬁ}bl‘? s later
30 di scovet Q8dns : )
phar maceut :nggF$ co npgg\g?l? Ilr1 })Hrié%!tbﬁjg rgg%c%stb?g Sﬁﬁr%w %ﬁ(ﬂf%ﬁ\ﬁﬁg‘g@%ﬁe{é dr?ws})(? gja%sie%tal or
bi ol ogil@al aasAlts wihich preferablyeire caneestibkyraccepfabli sslis B, contpenndsrof Fommae () on wi t h

clainms to get.hods..of i fying the savo .faste of . c stibl e conpositions
Chat enconpRutE ps SR e b AEnAS SRtk ASHS o < bR adr b w t 1
clains to ¢hyseslbsibdl 9HY @ mOSEdchDiiSoREibh ele forproflahRnif afteRpaies,aneéd et hods,
additional enbodi nents of such nmethods or conestjble conpositions in
connect i on HFefprerrll prefeaied embodimentharasn smadigkeomsstitlypad/Pon that the

met hods ang%lan %@&hﬁééﬁ KBS, xﬁ&r{fdﬁlﬂaﬁe{rﬁ%&v&l fBQT g'o??ﬁl&@% 11 e

Conpounds e I'nvention as Savory “Taste Enhancers et eroaryl

conpourdds dife aForSwoh eorfids)iblyradedptable/cations isclodegbalnsiewlitatiogedlitises, sodingpeci es,
as descri bed, ahove are int ed to be savory, fl avorant . conpouynds..o flavor
ol or s i Paael{aGehd AEE ruth RG] SHRY Rt R R B o g
Exanpl es  Bfhfinfum (VY GOrpaiads sthstiidédashmoiin catiéhsageis RSNH])" a4tions.

hT1R1/ hT1R3 "savory" receptor, 10 at |east at concentrations of about 100

pM or |ess. AccéherompoyndrgiFopuleiB haringbasiowbeimen SETUPESHARASATN) have a
significan,3ayer 1¥ert15rvé§/\€f3§ P{xé&?&ﬂ%@?ﬁ%&@geﬁ Ql%{ng,r\?ﬁlet@ﬁc??a?ﬁear gogapce of MG

and therefdre can ha ndent savory avorants or flavor
enhanc@fs. phiswdogitad pEser, atitlie dcdippBfcematvnén tmany f@dsido be titthalygfressoicin
artificial fll vorﬁgtf as Eqssibl e, .15 so asa&%i(ﬁ m'tni %e botfh aost and any
undesi r abl ERRY} PHIGIOFR of pUoRIcATThon iR ERauE ARl {lsetgre Willdn preferre

embodiments have an associated comestibly acceptable anion, many of which are known to

~

those of ordinary skill in the art. Such comestibly acceptable anionic groups include the
anionic form of a variety of carboxylic acids (acetates, citrates, tartrates, anionic salts of

25  fatty acids, etc.), halides (especially fluorides or chlorides), nitrates, phosphates, sulfates,
and the like. |

The linked heteroaryl compounds of Formula (I) and its various subgenuses, and

their salts, should preferably be comestibly acceptable, i.e. deemed suitable for consumption
in food or drink from the perspective o'f giving unmodified comestible compositions an

30 improved and/or pleasing savory taste, and would not be significantly toxic or causes
unpleasant or undesirable pharmacological or toxicological effects on an animal or human
at the typically low concentrations they are employed as flavoring agents for the comestible

compositions.
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conpounds of Formula (1) at high concentration |evels. Accordingly, it is
desirable to test the conpounds of Fornmula (1) for their effectiveness as
taste receptor agonists at |lower concentration |levels, so as to identify

t he best and nost effective |linked heteroaryl conmpounds of Formula (1). As
was di sclosed in WO 03/001876, and U.S. Patent 20 Publication US

2003- 0232407 Alne tpmeabyethouogdpmontteating thatd flatwyant edrepemdds eonkestiblydescr i bed

her ei nbel ow, .|.abor at or rocedur,es, now, exi s r,_neasuri he . agoni st
et iy oS atte B bt b FSG e B BA puale A5t By PP e JYor
measur enesld BB ety dRineAl AskociRASHA GediteEsPQ be “GeferallyResoRAREMAEAL | ON at
whi ch the conpound causes 50% activation of the relevant receptor. 25

Pr ef er abl §afe't (ERAR ke ThBEMASERAS cxdngivnrnaecess for8pvarant compourdsts are savory

flavore npdi filet n . l. I t . . t han
about 0 R wHliReRd bt ¢l ol e o Tl i 6B Bagbih s 351s
hT1R1/ hT1&scussd®ytSatithg bt d/ciasn bitale altided “GRABF1drolhg Subdtanted1,0Fodl 5 M | n
sonme enbodi nents, the conpaound Formul.a (1) ar avory_ flavor nodul ators
30 or enhifrlEe gg&éf57£5§=epgég‘g#5§4§&%%ﬂwn8¥e ??B?‘?B%gd’gi“a]h‘ihgqfﬁbgﬁlﬁ)f e for an
hT1R1/ thngBﬁ%g%g;nb}}-gfe@éﬂggel ow i s described an assay procedure for

i. e

so-called EGCO0 ratios, 1. e. for dissolving a conpound of Fornmula (1) in

wat er cont ai ni WhenBting evathatedds thei M AKR AB grosess, 2 pewwlavdrantisempetndds conpound

| ower s, t he anmpunt MEG requi,red to. activate 50% of t 49 availabl e

91 R TR B b ARV e RGP o AR EI A RlemiBF 1 Y P R

di ssol vediehdd abdut 80 dLREUS a SOhddhtr AdnCO At 190-161d it o 10d-fld, bhiighémked

het eroaryl conpaund, w || decrease the_observed EC50 of nonosodi um gl ut anate
for an hTIRENTRLRES tharibsprposedprdauadlipyyablp ceperpiiionsf the comppund W& by at

| east SOW@arﬁc@ar caﬂago&gr@fm;ag,%&@c@be \enddkrel foFathrb®Li Potixafible, §RAL 2.0, or

preferably 3.0, 5. The above identified assays are useful in
i dent i fyi tegfinglod theeompoundsraf Fofmula &) mightmeinescootbitiag the lcampoyndfvwaith mavor y

di.fi h ' f
bel | evq v tiseRt RIffo-Rb Bk b il ARORISIGEH s bl e ROAR vt
and humangboublL00 rlligraras/Rilogrih ®od eweighBd9ffot §edAs sy Shedaacifcigoaid r ned, at

| east for the nost 10 potent of the conpounds of Fornula (1), by human taste
testing. SEU3tRGHERS A8 Bsing ¥anqys knewm medical{pting Rrpcgdirgictol shoi At thei ed and

control | e&n%uh@éfll*d?ﬂlulaﬁg) &Q&girrxg%\?eré%%ﬂ@‘é s bilthedg@geOus sol utions, as

conpared to control aquedus solution, or alternatively by tasting the
conpounds of tTie dompemdsefiFommlath awinof, ebldast anmostiembodisnentss coratlygl y, in

order, {0 jdent.i t.he nore. potent of .the savo t gst.e ifiers.or 15
Spemd © JefiiRlsb b FemBRA R RBFRRtenftal L BB Reaty T s ARG R ount Tof any
par ti cul adiseabdsik esinfaBlt @ hemayd, ofdrepaeid vefadiniistled of mhrketedase of its

subgenuses shoul d have a savoryr ) .
pharmaceutically active agents . The linked heteroaryl compounds of Formula (I) and its

various subgenuses might nevertheless,in some embodiments, be used and marketed as
flavorants to modify or improve the taste of certain types of “pharmaceutical” or

25  “nutraceutical” compositions, such as vitamin enriched comestible compositions, such as
soups, and in many such embodiments the compounds of the present invention would often
be formulated in combination with MSG or other savory tastant compounds, in order to
enhance the savory flavor of such neutraceutical compositions.

In view of the discussion above, if it has already been discovered or is later

30  discovered that one or more of the compounds of Formula (T) or a pharmaceutical
composition thereof is known and/or has pharmaceutical or biological activity for the
treatment of diseases, then in connection with claims to methods of modifying the savory

taste of comestible compositions that encompass the use of such known compounds, and in
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‘taste as judged by the majority of a panel of at |east eight human taste
testers. Correspondingly, in order to identify the nore potent of the savory
taste enhancers, a water solution, conprising a savory flavor nodifying
anount of a conpound of Formula (1) 20 and 12 nM nonosodi um gl ut amat e,

woul d have ' Yol grggqﬁ er solution
conpri si ngc % gﬁ%g@ﬁﬁ?gﬁ%@%@@ oeif {élreﬁ‘ld %&gﬁ%&%{?ﬁf&tﬁ%ﬁ gl’l ty of a
panel of atnetleds;tadditighd] ehibodimentisif eudhendtirods or Bereéstiblimoynpositiorsridler t o

dentify the nore ent of .t he.savor. nhanc , te ol ution
1:orrpr: s?/ng Mﬂa’mvﬁh thﬁ\?B?rentﬁ’BV(fPtf’?Sﬂ?v?ﬂ %&reflﬁtlgpgpgﬁ}%gng}bog@@n 0,S 13, | 5, or
2 ppm) of ich@ @s@ammne&he%@mmspauolaon&samGlz mM onosodi um gl ut amate wil |

have an |ncreased savory taste as corrpared to a control wat er sol ution
conpr i sPng The Gewpr ¢dn vy 28 ¢ asteimangersi ne  nonophosphate, as

determ ned by t r I [ e
testers. Using ? g! e%:l)l&fﬁos @g@u gf:?lﬁgﬂ%@f rdelf)ézi’r%lél&g]oclrée@tg F%f%to
Conposi ti oem3es ddayedics, ad de@Mﬂfed abaliefareihtendéd @\bershvigy @gesthst compeunds or
enhancers, savory flavoring agents and/ or flavor enhancers,

pr epar ed fﬂamrt%@lg%ﬁ%aﬁ@gst@ﬂe PrBdueti 4915 apReTen Fom the feachungs iBd ExarBlesing
speci es CO'EQ;%Hﬁﬁﬁniﬂg&ﬂ% Rind BRI (T) I%M%Stsméﬁnﬁg“m%@m“é%&s receftBe
COHDOSItIOﬂS thereo ave appll lcation In ever ages and ot her

conest ilBl e asbaat@hmsmabms affabowtil A0 strlgsscAmmdmah/ maype dhedniige MSG, | MP, or

GW are cqonventi.onally util.ized SItIO sitions
for human &ndP %Prﬂdﬁﬁf# orﬁjgﬁas@&ﬁv%ﬁlgn{%ﬁ@ s a%"é 38811(%?% ﬁ%n%sr%e %fw ds)
f or consunabieace SHMBQS arithérdfoad candavdiatiBy amﬁepeamdu E9RrANavEBdngs orFla¥brose of
ordinary_skill in the art of preparing and selling conestible conpositions
(i.e edi bl 8888EHE or beverages, or precursors or flavor nodifiers thereof)

are wel |l aware Rfyéiheledd 48s gl%?érﬁ;lytoq;se 6l l?t@lé%?sucﬁ% éfaqsfﬁ%lﬁlﬂga.@drﬂﬁﬁbﬁs of the

conmesti bl e COHDOSItIOﬂS 'l ze known an recogni ze terns of art
to refdp teo ambsmnumzebwth bb&i and)mpamdbslmhb hehlith ide émmf@dmngsttaaompéqhar e and

sell various_of (o] 0] tibl Siti on uch..a of
art is enuﬁ%mg?@gsﬂ ?E@)Oat%{g%l g gﬁﬁ“ﬂ 8%3 %08541% gFélﬁs é&etﬁ?esﬂs]at t he
various suﬁg@mpseﬁdswﬂ%ﬁmg (I?ﬁor(ﬂﬁentéfﬁcﬁﬁﬁ@@la@@ditdl%cdﬁwrﬁ?blﬁsté ai)loﬁ&m d be
used to nodify or, enhance the savory flavors of the followi ng |ist

conesti bl e C%ﬁ%‘%ﬁloﬁl‘%ﬁ%s S%@Sttﬁéf?eanYr‘Fb‘P Yespang most gftpctivedpkedlpt@o&@¥nbi nat i ons or
m xtures th ds Wor%@le{;@’. CAGRAY ?{cﬁds@d‘&rWO%/ﬁd]%%"a@H% §PlHEL 1 onery,
gged se ft

t abl et s, coun I nes, I nes/ so I nes oxed assortnents,
st anda2f b@ublitatiers USt2083:0332407 i 1s hervlryaipparplonated ihatein Bsrefsems eandibs dchatetat e,
chocol at e thb §' fa ore ot her . chocol at e conf ectt gLy, En nts,
st andard i 18 W@Pora rocedures now exist for measurmg the agonist activities o
compounds for an hT1R1/hT1R3 “savory” receptor. Such measurement methods typically
measure an “ECsq”, i.e. the concentration at which the compound causes 50% activation of
the relevant receptor.

25 Preferably, the linked heteroaryl compounds of Formula (I) that are savory flavor
modifiers have an ECsp for the hT1R1/hT1R3 receptor of less than about 10 M. More
preferably, such compounds have an ECsp for the hT1R1/hT1R3 receptor of less than about
5uM, 3 pM, 2 uM, 1 pM, or 0.5 pM.

In some embodiments, the compounds of Formula (I) are savory flavor modulators

30  or enhancers of the agonist activity of monosodium glutamate for an hTIR1/hT1R3
receptor. Hereinbelow is described an assay procedure for so-called ECsy ratios, i.e. for

dissolving a compound of Formula (I) in water containing MSG, and measuring the degree

to which the amide compound lowers the amount of MSG required to activate 50% of the
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mnts, boiled sweets, pastilles, guns, jellies and chews, toffees, caranels
and nougat, nedicated confectionery, lollipops, liquorice, other sugar 20
confectionery, gum chewi ng gum sugarised gum sugar-free gum functional
gum bubbl e gum bread, packaged/industrial bread, unpackaged/arti sanal
bread, pastries, cakes, packaged/industrial cakes, unpackaged/arti sanal
cakes, cockuesie tNh®AHTARS reczptoed Brefmbly, the compdmdsiof Fbimulm'(ID Syhehi | | ed

bi scuits, savou bi scuits d crackers r b t|t br eakf ast
cereal s, r‘ﬁ%"]é’é éa?nsaqu?%s? 10 EERRTSEYE a@%‘t‘telg‘l‘a@ O%hT :11 WECOIBEW rte

cereals, qmlldéér@ae%héxb%alsta@ﬁtsoqgmbm@@gm%ae@fo@anh@ﬁz%fﬂ@z rdcgbl se ice
cream single portion dairy ice cream single portion water ice cream

mul t i - paclexpiassed in aeHEK@9%Gortceli lmbbkat\lzasbﬂ%,c@ the gampourglkeillamean ce
cream .t ake;hone dai i.C e esserts, bulk ice cream take
30 homg w&tece{b F‘téoeoﬁarti%ﬁﬁz 6@6?@2%6%& rt‘?sanal ice cream dairy
products, m | Kpe faﬁ&z%h&&ﬁﬁ%@wsgﬁqde ﬁ@ehﬂmfd@hﬂﬂ?ﬁ?&hé IhSé?cfih/oféﬁﬁ&ﬁHél sed m Ik,
sem ski mred fresh/ pasteuri sed ml uht mil'k, full fat |ong

|'i fe/ uht reompounsis of Forarilarthe for seiegy tast{e@?qd er g pnhianges prapediss) apd gh regudis uht
m Ik, goat fgﬁéhgl’ssa?l%ar%%gﬂmﬁ%”c dél‘ﬁ%’{q@ﬁ Wi‘th’?aéuﬁr sa%rg‘t%(&;f,’e;}?e%ﬁ%ﬁﬂ{ %ﬁ(xﬂ&gr ated

m | k, fl avoure uncti onal er condensed voure
drinks, daindyunmsybutfuldrugslyelt resilis of theraksys Ednchecronfirmed, ki 1sasti for tikesmudtt h frui t
juice, soy mlk, sour n1|k:€r|n

i ¢ o1 o PoREhERBS FPTROSRSS TTAPBEIAD. BEGRTER e eobpe eh B e rdog

processed ghegadis aﬁrb@mhiuamﬁw%aéaﬂﬁue@s?a@myﬂna RARBIRDEAyuRgss ed
cheese, unprocessed cheese, spreadabl e unprocessed cheese, hard cheese,

packaged rgnapus padetians, aswnpmmdge@pwalr @ﬁuewm@tloycgwuﬁmatl\rﬂbabsnvaﬁmwha|
-yoghurt, robiotic yoghurt, drinking —
(o BYBUR LA tans ih i SSod QR o !

yoghurt, rirnking ot1¢ drinking yoghurt, chilled
and shel f - st ablAecstdiigby, irsordetetb ﬁdennb,&hedlockq&ﬂmtbﬁthesmjamednmﬁaebt S,

chilled snacks, fromage frais and | ai rais _an quark
{1 avodded S gae N Gon Hmeraae ST o mAvibaG S oL K, sweet
and savounys{eidtsaryf dompoudd @Pf’tﬁmu@‘(![)lﬁb?/oﬁé b?i@sssubgé&{uﬁéé%ﬁguﬁ M@GSsavory

tortillal/corn chips, popcorn, pretzel's, nuts her sweet and savoury
snacks, sristsashadesd bg tharotiarity-afe pabel e&kifleast cighirmandaste igstetsars, fruit bars,

oL e SneCk Dete Rt L ARl SEN s e FELP SR Ky .
dried readyatergelution, cbmbtisitlg & eadyy flmal modifying @amount of a compound of Formula (I)
20  and 12 mM monosodium glutamate, would have an increased savory taste as compared to a
control water solution comprising 12 mM monosodium glutamate, as determined by the
majority of a panel of at least eight human taste testers. Preferably, in order to identify the
more potent of the savory taste enhancers, a water solution comprising a savory flavor
modifying amount (preferably about 30, 10, 5, or 2 ppm) of the compound of Formula (I)
25  and 12 mM monosodium glutamate will have an increased savory taste as compared to a
control water solution comprising 12 mM monosodium glutamate and 100 uM inosine
monophosphate, as determined by the majority of a panel of at least eight human taste

testers.

Using the Compounds of Formula (I) to Prepare Comestible Compositions

30 Flavors, flavor modifiers, flavoring agents, flavor enhancers, savory (“umami”
flavoring agents and/or flavor enhancers, prepared from the compounds of Formula I and its
various subgenera and species compounds herein, and their commestibly acceptable salts,

and compositions thereof, have application in foods, beverages and other comestible
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m xes, frozen pizza, chilled pizza, soup, canned soup, dehydrated soup, 20
i nstant soup, chilled soup, uht soup, frozen soup, pasta, canned pasta,
dried pasta, chilled/fresh pasta, noodles, plain noodles, instant noodl es,
cups/ bow instant noodl es, pouch instant noodles, chilled noodles, snack

Canned veq P AR M MRl e P Rbe B8, AR RIS N, B |7 *Carned

canned veg eans;  cann ruit, canned

ready neal sonwaficielysflbed. dhedtadnipasiticns indlikrcoapositions fophignan dndeasmlf ood,
frozen processed red neat, frozen processed poultry, fr%zen_ ?rocessed
11

fi sh/ seaf oGeRsUmPEoRNIEs Biekidesipod epdinks (kquids) fo5 sepsumpdion by agdqulivil es, frozen
pot at oes, %ﬁlsbggtgg?&)%%%.?nﬁ@ ps, other oven baked potato products,
’pot a 4

non-oven frozen oes, frozen bakery products, frozen 30 desserts, frozen
ready nmbal s, fr @hesw ofioaiieery Skib rethe adwppreparipemd selbidg esmestibietvompbsitiasn f ood,

dried food, dessert .m xes, dried ready neals, dehydrate soup, i nstant
Soun. e} a4 e roog bt WovREes Bpres e T O L e e o e

noodl es, pPeUEEvARE} @FMlasfQ0HbERsses Md spBdes (TUb conltishibie doRpSaRms afhd RdliFEat S,
chilled tistvseatood products, chilled processed fish, chilled coated fish,

chill ed smtedcknpvatand teepgrizad teumsatf akite refestip thoseicamaestiblesempesitiansivililed  pi zza,
chilled sou chilled/fresh.pasta, chilled noodles. oils a t live
ol veger ABa e € Bisan i STk fions Of o Cop S ComBisy el ek dtBrof b o

oi I s 5 1@nd tdrank of art sdtimenadd bevwe atal lisspedifisal BrdnfeaiptatediRuebeshat tiecdsiongs and
condi nents, tomato pastes and purees, bouillon/stock cubes, stock cubes,

gravy gr anGrRgsnuses ais pecdipseiihe evapauniRs Forarls 4D sapd diusedsto madiinont ed
sauces, SOY,BASLH e SARTE RavReStfle ﬁgfré%% lisY‘@cgmecsﬁUﬁ:%%gltpg%i%on%?H%§éiﬁ’ YR

m xes, ketchup, mayonnal se, regu mayonnal se, mu sal ad dressings, 10
regul ar salaldeadoreblsi cogpbinations dramixgisdsdlaerehfessi ngs, vinaigrettes, dips,

pi ckl ed products, other sauges,. dressings and condients aby food, mlk
Pormia, st andSkorPR coBRirrer shaal el tles, Srmlifl i I k
formul as hypoabhgedsaflizedidiintg bbkddassdmapal sandaadbyoded asbortthehted baby food,

ot her baby food, spreads, janms and preserves, honey, chocol ate spreads, nut
15 based spr ead&Vist@rpeddsiniaires geasprab spsolats; ghhasplats With to® conpounds of

Forrmula (1) canfﬂganofg %%CE%%E&%E% %long%cﬁ%%%rsll@?%t Q&daﬁﬁﬁﬂx@'?g)\,&'@r\lor of one or

more of the fol ng su 1'e conpositfons:
conf ecti oneri esmiltgleilyd praethpisti]les, gens jelAessanddhewy teffees] watamelssavory snacks,

snack bars, 20 DRpLnCSERRenEnL B OduEL S, eadt TRl SRS PSS

20 confectionery, gum, chewing gum, sugarised gum, sugar-free gum,
functional gum, bubble gum, bread, packaged/industrial bread,
unpackaged/artisanal bread, pastries, cakes, packaged/industrial cakes,
unpackaged/artisanal cakes, cookies, chocolate coated biscuits, sandwich
biscuits, filled biscuits, savoury biscuits and crackers, bread substitutes,

25 breakfast cereals, rte cereals, family breakfast cereals, flakes, muesli, other
rte cereals, children's breakfast cereals, hot cereals, ice cream, impulse ice
cream, single portion dairy ice cream, single portion water ice cream,
multi-pack dairy ice cream, multi-pack water ice cream, take-home ice
cream, take-home dairy ice cream, ice cream desserts, bulk ice cream, take-

30 home water ice cream, frozen yoghurt, artisanal ice cream, dairy products,
milk, fresh/pasteurised milk, full fat fresh/pasteurised milk, semi skimmed
fresh/pasteurised milk, long-life/uht milk, full fat long life/uht milk, semi

skimmed long life/uht milk, fat-free long life/ulit milk, goat milk,
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dried foods, chilled foods, oils and fats, baby foods, or spreads, or a

m xture thereof. In general an ingestible conposition will be produced that
contains a sufficient anmount of at |east one conpound within the scope of
Formula (I) or its various subgenuses described herei nabove to produce a
conposition having the desired flavor or taste 25 characteristics such as

"savory" tast eofdeascardvaidrattd @k, pIMRiceddnyedAvapaaed nAlkSAyRuyedf | avor
nodul ati ng ampunt, of one or nore of the conpounds of Forrmula (1) will be

added to the ébwienglpnéothersandsnsedsyilk fiavornsd mibhdsings.fdeisyonly nodi fi ed

conestible pr LN ‘%Ee% 4 . C : o the

conesti bl e p?lggcﬁ%?c{%@égglrﬂgﬂﬁéw t og{nﬁ?ﬁrgﬂk%g&r@?ﬁﬁ%ﬁgcf’ %&?@uﬁlﬁg"% ), as judged
by human bei ngdlkairink6), femieneet dairndigdeecdfes whitehers,tpoerdeiaaitk,of f or nul ati ons
testing, as judged by a majority of a panel of ai |east eight human taste
tost ePs, via | Pseliey FPB%%C@P%%?&%PW&S@F chogfResReEHERRt r at | on of
savory f|aV0rgf&e§9@Qﬁee£B?ﬁ1%§Pea, éblé"ﬁfélk!éls@éc?ch%sel R Sseli Rfeest | avor of the

conesti bl e product or conpoSition w of course vary dependent on many 53
vari abl es, i nesprealahly unhrocessetiterss, harp eheshe,ipageaged hdré chessposi ti on, what

savory conpounds are ..alread resent .and the concentration hereof, the
anount of NBG“BE*’I"E%&? hﬁ{'de@g?#’, }%gﬁ'&%tph%n}ﬁgtﬁ’r?gx(&é?%eﬁ?vé)@fed&o gﬁ‘ﬁé parti cul ar
conpound on s @afted Gt SHOBBREskhurt Aridkaigebghaxt, réfdatidrinkimat appl i cation of
t he conpounds of Forrnula (1) .is for nmodul atin ]é}iﬁnduci ng, 5 enhancing or

la (1 ]
i nhi BPting) t Keshslt, Bropiotis dribking yoghureshitledand shelipiableidesserts, dgtyrer natural or
synthetic sav . ks ¥hilRGnadksP . ncentrations
of the conpogél ghﬁ%@%%?%é{ﬁ%b%&;h%e enﬁfkgyg t er%{r}%%}&) uagﬁch savory
t ast e enhancepiant fromage. fraif admuatke favadr@idiomygn frags AdGuprkpsavourynar r owner
alternative ranges from about O. m to _-—abqut . 1l from about 0.01 ppm
to about 30 p%ﬁ{%ag? Fﬁséﬂ‘gﬂl‘taﬁﬁ.Swééﬁgﬁﬁ%vc?u‘é}b%a@‘%”’?é‘%gg% from about 0.1 ppm
to about 5 ppohipsEridpseRiraliknadks LtoRNMdoth EAsKboptolth) Pretzelex At es of foods and
bever ages wherein conmpounds according to the invention nay be incorporated

i ncl dded by wathebfwesk andriagouryianapks, ssskpacagapdp parst reakikshPare.at ed and

Cul i nary Food V- : Food Category, the
Snack Food CAte o?%’ féurlltt ségg%ﬁn%%gbag%%%gg%ﬁcﬁg&gEéér%g{.g’ 15 "Wet Soup

Cat egory" measl$mudig prodpcisi camvalescenegdrindtk asadyaheain naewed reediyon or cont ai ner,

i ncludi ng frozen Spups. For the rpose of this.definitiopn soup(s) neans a
food prepar e&%oﬁ?%@é?ﬁdyﬁﬁﬂigiﬁgrg? Hfleaa‘%_{jlé‘hﬁﬁeé‘é),'r_”ﬁ?l&id’%‘}e.rfruit and ot her
i ngredi ents, ﬁﬁ@és,eﬁloieﬂp?zza,:dthma%i%)&Fp,%ddasﬁp;qghyﬂra%cbmppl eces of some or

all of these iIngredients. may be cl'ear (as 'a broth) or thick (as a
chowd@r), snogisknt gaupedulledrsown wnksoups eerdy soup, pata sanned pastagiriedndensed or
condensed and Meg o] cql.d, flr rse or as the main
course of a ntﬁ%iSﬁﬁgé% e Jva\brtéor?%%é’aq%]gr?gg(@e%él{%agg%oq%l?ﬁ%é a beverage). Soup
may be used asups/bowl instant noodles, pouch instant noodles, chilled noodles, snack

noodles, canned food, canned meat and meat products, canned
fish/seafood, canned vegetables, canned tomatoes, canned beans, canned
25 fruit, canned ready meals, canned soup, canned pasta, other canned foods,
frozen food, frozen processed red meat, frozen processed poultry, frozen
processed fish/seafood, frozen processed vegetables, frozen meat
substitutes, frozen potatoes, oven baked potato chips, other oven baked
potato products, non-oven frozen potatoes, frozen bakery products, frozen
30 desserts, frozen ready meals, frozen pizza, frozen soup, frozen noodles,
other frozen food, dried food, dessert mixes, dried ready meals, dehydrated
soup, instant soup, dried pasta, plain noodles, instant noodles, cups/bowl

instant noodles, pouch instant noodles, chilled food, chilled processed
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an ingredient for preparing other neal conponents and may range from broths
(consomme) to sauces (cream or cheese-based soups). "Dehydrated and
Culinary Food Category" neans: (i) Cooking aid products such 25 as: powders,
granul es, pastes, concentrated liquid products, including concentrated
bouillon, bouillon and bouillon |like praduets in pressed cubes, tablets or
powder or granufnzf?tén"%‘l‘l S/ SGRIPWPTY %tssﬁtflﬂe B‘é‘?’sﬁetdeti@’ égl?‘?ﬁl QIofltﬁﬁshed pr oduct
or as an ingredfignichilfed Bhbked fdhQhilldd ufAUGCshilldNdadyetbdlg chilkeés (regardl ess
of technology); (ii) Meal solutions products such as; dehydrated and freeze
dried soups, i nelzadiichijled sonpaehilledifresh ppstarichilisd npedios PRt e i<t 30 soups,
dehydrated ready-to- wi1d r ' Jj.ons of

ready- nade di sé%’s",%"%eg@Fsaﬁ gﬁ%ﬁgflhgc{@efﬁgﬁtggm%rf ?ggg%aﬁ?%fcspﬁegﬁﬁ)%g@%gst a, potato
and ricé di shesandfat, {untiignaMpatadable oidedndi fafsgantespdresdiips anduch as:

condi nents, marinades sal ad dr essi(r_f%s,, sgl a top@%n%s, di(p , _breadi ng,
batter nixes, sAYIMERs oate pasiessad PRkesBeyHowsiaeicevessipgk §u9%Eci pe ni xes, 54
concentrates, s ' i i e ' for salad, sold
ce o Tini Shod B ohenlich UER ket R K ] SRR TR [ ohet her

dehydr at ed, | i qedudespso)f rasebsaucesBamstarsaupes,Catt egses; Arnssaoss/downer ages, bever age

m xes and concentrate « i ncl udi nged but not linmted.taq, ftldcd%gol isc and

non- al cohol i ¢ r 85K ¢ PiTHR Y Feggu%f)mé?rg’&lsﬁ’&gﬁl%{ées&a E58PHer exanpl es
of foods and bevgungegadiedsaigs, 6@ TRAHRAM Sre3sify; UinRigrdt@s, AR, pikledt i on may be
i ncorporated included by way of exanpl e carbonated and ngn-car bonat ed
beverages, e. g. Produeiather saiices, dresyagseand sprdimgntedgby odombkformt

non-al conotl ¢ DEMAIARESI foAI, FAIWAOPRIKREARE ohalk nfllle ofifliRS.  COOKT €5,

pi es, candies, chew ng guns, delatins, ice creans, sorbets, puddings, jans,
jellies, sal ad tymsienggsc milirdomniie preparedibaenfoed, dreddaby forddotid ot her

br eakfast foods, .canned fruits and fruit sauces and the Like. Additionally,
SrOE carodhe gt prrstyen, BT dikp aeioBies

the subject comp CRIT ) S ST PIPSTTY S 800 ale;SBFa%% 8"pe added to
foods asd bever Bgeg spreiisPi yRhdiDascdRpleadces the conposition will conprise
another flavor or taste nodifier such as a savory tastant. Accordingly, in
sone enbodi nents, the inventions relate to nethods for nodulating 15 the
savory taste of i ISk RY; i, di ast one
comesti bl o pr odb ety ik BupRhBETopSol'cah Buadbho Bledity 1 B8R hERZ PEF
product or spoecfinwebf dirssrendre vf thh falowigash-genusea vbegymdstible @ompoddtidmat | ng

anount of at | east .one_conpound of Fornu] a ) or any of _its bgenuses, or
a conest | bpeflija%@mf‘ébweg% %ﬁﬁew@alfe,améxﬂ% pg%%bwtsosarfeﬁyw%lmm e _
conest bl en&&ﬁ‘éﬂﬁ&eméﬁ@ﬁroﬁﬂé&@,%dd?%e%is?&ub |p§§t§§, nB&Hl&é?@arﬂiE@fJoﬁ@,fﬁ-o%&{%%Hé,m €

4
products produced by suc procésses, and simlar pr ocesses for })r oducing
comest i bl e dpebipads, shitked foodmmiks andfatshbahy fobds, or spreads, or a mixture thereot.

In general an ingestible composition will be produced that contains a sufficient

amount of at least one compound within the scope of Formula (I) or its various subgenuses
described hereinabove to produce a composition having the desired flavor or taste
25  characteristics such as “savory” taste characteristics.

Typically at least a savory flavor modulating amount, of one or more of the
compounds of Formula (I) will be added to the comestible product, so that the savory flavor
modified comestible product has an increased savory taste as compared to the comestible
product prepared without the compound of Formula (I), as judged by human beings or

30 animals in general, or in the case of formulations testing, as judged by a majority of a panel
of at least eight human taste testers, via procedures described elsewhere herein.

The concentration of savory flavoring agent needed to modulate or improve the

flavor of the comestible product or composition will of course vary dependent on many
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ordinary skill in the art, especially if such conpositions conprise MSG and
the conmpound is enployed as a savory taste enhancer for the MG al so
present in the conposition. 25 The am de conpounds of Formula (1) and its
vari ous subgenuses can be conbined wth or applied to the conestible or
medi ci nal products or precursor thereof in any of innunerable ways known to

cooks t he vagdvhéd, R¥RNIngAhe OBl EReDf aigegIESIngoseion) wie divdyeémpdh@daet s. For
exanpl e, the conpounds of Formula &}Il) coul d be dissolved in or dispersed in
)

or one onélreAdy pessgntiene fire opeREbationsyheieaiahe ampwntiof H{3 G already pregent, ad tha her
carriers, 0] : , 110 [ , upt or

veget abi ¢ Sl Bhridter Bahb o op B ldon NonBG, Mncldsld ) O

emul si ons sguiffeasipplidakionbf the ncepemds of FdemuiadiDbk éoranddnlating (indidng, eni ngs,
fatty acids; certain. |l ow nol ecul ar weight oligonmers o ropyl ene glycol,

gl yceryl 84888 GF ARIERE) 3G HYOTY StPS aF _Errtéftﬁ)ﬂgol’ﬁﬁhe%ﬂ{ﬂtg?rdﬁé“jﬁforsuch _
hydr ophobig tﬁéﬂﬁ%&@d???a%taﬁé, és?eé&lﬂ,‘%‘fié‘r. RBAb & raf@ dfRoRdtARatihs SPHeum chl ori de,
veget abl e Tl ours, solvents such as ethanol, solid edible diluents such as
veget abl e cpppeimds o bForfriudasiscandr @¢mployed tokmrovidesuchiseyory tastsi enbahcementhi.e.
precursors of .the mestib or nedi cinal. praducts r_appli directly to
Phe® commsion oo AL el b iy FEPova? by iniees FonCRBIFE i)
Conpounds abdut £ | frofalabodte01SEpai ol dBGut BBt i, dosn ALBACI0.0M pprhepaidupgs t he
conpounds of the invention, i.e. the various structural- subclasses and
speci 48 oPPEhEOR ke dhbrpm o dheat SpprEtiosn ghost (il Pprsio gpoutRerpmy. i nked

het er oary! - ComBeuAiss of oER ElbBvdlaks WAEREELAINIEoARIRM Seaihiasy| | ¢ aci ds

and benzoic aci ds, 1socyanates, e various am nes, I nes, ani no
aci ds, et may baireorgforaed bolukdedbbynwepofaxamgdls, theWet SourhGatsgany.tbs Deledirdsgd known

Various s6u CEEsFrod ey b hiiebies aisefivni R oo FHeRES. G BnR b s
for exarrph:eod&@{@yﬂndrsbgbmgggme@bh@gbwnd&. Louis, Mssouri USA and their

subsidi aries F|l uka and Ri edel-de Haan, at their various other worldw de
of fi céd, and ot WetSoupefategers ireanh gt/ iquid saupp reeardiess gEgpnsentratigngr Scientific,

TCl Aneri QEI%E i u"agﬁl I , ﬁ.rigpg V. Qf - D) Plgkﬁgg i dge of
San Di ego? ,eIJ;sﬂllﬂnex o@k/@gg@\%’, Fgﬁtggpa, esﬁg%éﬁ%ﬁ%@p@:ﬁ’{e e télerl ands,
Maybr i dge prdbar€d froneinkat, foulityg fich, vagetédes, FiamEcfuivind RhadngrediGampeonleed inhh Sout h
San Franci.scq, .CA, and Dl . Bi osci engces of rk,.DE...It is recognized that
Che ski 11 GO RS frolAEvisIe Bies pLar Tl aet PeEdieiedimey oo ek y ou
the synt hegiahréth) SRk $AAH dhoRder)BRIottR biredd6r c&ﬂaﬁﬁqwg¢to@m5,r§%atl ons

wi thout 20 further direction, that is, it is well wthin the scope and

pract P8e efndensed ok rondeusedrand swii be serwed haf or eeld, asmufirsideytse etlasthamaul at i ons.
These i ncl i f h I i r ondj .

2l conol 5. e IR EL oF B Oher AR tpef TR Beb iflel SORLBRPPERERY o 1
and nucl eapingtddient firpedpiafing otheraneal caapaiehfsiaad hiagmangs dHpanbroths #tdnsemme)

nitrations, hydrogenations,
to sauges (crgam or cheese-based soups).

“Dehydrated and Culinary Food Category” means: (i) Cooking aid products such
25  as: powders, granules, pastes, concentrated liquid products, including concentrated bouillon,
bouillon and bouillon like products in pressed cubes, tablets or powder or granulated form,
which are sold separately as a finished product or as an ingredient within a product, sauces
and recipe mixes (regardless of technology); (ii) Meal solutions products such as:
dehydrated and freeze dried soups, including dehydrated soup mixes, dehydrated instant
30  soups, dehydrated ready-to-cook soups, dehydrated or ambient preparations of ready-made
dishes, meals and single serve entrées including pasta, potato and rice dishes; and (iii) Meal
—embellishment products such as: condiments, marinades, salad dressings, salad toppings,

dips, breading, batter mixes, shelf stable spreads, barbecue sauces, liquid recipe mixes,
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reductive amnation and the |ike. These mani pul ations are discussed in
standard texts such 25 as March's Advanced Organic Chem stry (3d Edition,
1985, WIley-Interscience, New York), Feiser and Feiser's Reagents for
Organic Synthesis, and in the various volunes and editions of Met hoden der
Organi schen Chem e (Houben-Weyl), and the |ike. Many general pnethods for
prepar at i 0fORSENEES $qUREF PrERISEITAKSS, WSlEmespeipe wikes usipd.salsasiadmishgd
het er ocycl i I ' r, hArl,

s or o) e Ea pEAR et SRpROAEE VBB I BLRE KRR Rrch

(Houben- Wyl ), (Bosngefaicgory’” vehumheyerage, belictago ngxesand cavantras, sctudoig Geor g

Thi Vi { Lt ., Ih ti di I f t t t] i ted
above are. Ravioh[REEF BspiaSangyir-BPulREe D 1o Bl ey v ERHL e e
teachi ngs reganghenexaldsad Fodde an@ Vevebpsd whetBinQosPbs GesiR@HPESthand their

precursors. 56 The skilled artisan will also readily appreciate that certain
reacti ons #ventsmayheinseporaisd inofiided bywaaof pxamenls ensbonated and npmrsibenagd

protected i Ep el : g Si ctions
el o+ n PRkt T Sl By SeoB e D0, Aho AERGL ARURIBNEEAERD] OF
utilizes pratfetionfy pgrducisse.g.Ocakes 0ogli¢ss hies watdies) cievdseguys, gblddnspicet o avoi d
the 5 undesired reactions. These reactions are found in the literature and
are al so wWETCRIF;SPFRE E‘r@glmgé’d@a%JQL% rlaEessings a0 % Fondgpeis cerealy iy of

these meni pikAbrbAsst fHds RendaUnts hRY fruf XAIRY Sdithe ke & €€Ne and P. Wits,
Protecting Goups in Organic Synthesis, 3rd Ed., John WIley & Sons (1999).

The fol | owi ng abddidionally, tasubjess goinpounde caxeyscé i Zavdr plepaaiianséo berdsded have
th 10 i ' d ' ; = ' ile.,. . = | | C
LN - 1 o SEBASATRPBAS in bR RN B RO el i Pampih SRR TP

4- (di met hy batakte modifjer swbhree a sbiMrytastaht: di met hyl f onnam de EDCI
=1- ( 3- Di et hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochorid DCM = |
Di chl or omet haneApsSisely wisaie eeiodipieRts, ﬁl?ﬁéfg’eg%’éfgétﬁé‘i mgthoggpfopmogpating

triethykampe,fdr tezof%tcbﬂllestﬁ)@@%ﬁaﬁztc d}gﬁuﬁ% Et hyl Al cohol Fnoc =
N- (9-fl uorenyl met hoxycar bonyl - 'HC1= Hydrochlioric acid
a) providing at least one comestible product, or a precursor thereof, and

i. combining the comestible product or precursor thereof with at least a
savory flavor modulating amount of at least one compound of Formula
(D) or any of its subgenuses, or a comestibly acceptable salt thereof, so as

20 to form a modified comestible product.

The invention also relates to the modified comestible products produced by such
processes, and similar processes for producing comestible products well known to those of
ordinary skill in the art, especially if such compositions comprise MSG, and the compound
is employed as a savory taste enhancer for the MSG also present in the composition.

25 The amide compounds of Formula (I) and its various subgenuses can be combined
with or applied to the comestible or medicinal products or precursor thereof in any of
innumerable ways known to cooks the world over, or producers of comestible or medicinal
products. For example, the compounds of Formula (I) could be dissolved in or dispersed in
or one one of many known comestibly acceptable liquids, solids, or other carriers, such as

30  water at neutral, acidic, or basic pH, fruit or vegetable juices, vinegar, marinades, beer,
wine, natural water/fat emulsions such as milk or condensed milk, edible oils and
shortenings, fatty acids, certain low molecular weight oligomers of propylene glycol,

glyceryl esters of fatty acids, and dispersions or emulsions of such hydrophobic substances
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25 H2SO4 = Sul furic acid HOBt = 1-Hydroxybenzotriazole MOH = Met hyl

Al cohol MSO4 = nagnesium sul fate NaHCO3 = sodi um bi carbonate 30 NaCH =
Sodi um Hydroxi de Na2SO4 = Sodium Sul fate Ph = phenyl r.t.= room
tenperature 57 SPCS = solid phase organic synthesis THE = tetrahydrofuran
TLC = thin layer chromatography Al kyl group abbreviations 5 Me = nethyl Et
= et hyl mR[ueGumedm,lsamHsnplyhs sodiBr ctoride) pegeple flovrBuolventosuvhlas bihtndl, 10 i - Bu

= |sobutyl u.z terti butyl s-Bu =_secondary,. buty n- Pen = nor mal
pent yl llt%?fh edQB‘?}’éﬁuﬁﬁ éll%egﬁtaﬁgfo‘”dﬁéloﬁgwrﬁéf‘a%h%i‘k the %%’Il@&?ﬂ Pol yner
support e%ﬂﬁﬁt&%or@mﬁ@wn@ésmesr Tedit i SRgiREs, or ddplisd Gifeyto aRt hy! )am ne

pol ystyrene ~ PS-NCO = net hyl i socyanate pol ystyrene 20 PS* TsNHNH2 =

t ol uensulcﬁmnwbmmmmlptﬂdy@'éyrene Exanpl e Procedures for Making “the

Het er oar | I ( 1 Met hods for Preparing

3, 5- D substrte ‘ AKX =C1): R |

.thiosem car ba‘he gkertﬁlgmtetrmsneed-inq&lﬁnngﬁ[ezcohhpounds of the invention, i.e. the

various structural subclasses and species of the compounds of the synthetic precursors of the

linked heteroaryl compounds of Formula (I), especially the organic carboxylic acids and
benzoic acids, isocyanates, and the various amines, anilines, amino acids, etc., are often

10  known compounds, or can be synthesized by known methods described in the literature, or
are commercially available from various sources well known to those of ordinary skill in the
art, such as for example, Sigma-Aldrich Corporation of St. Louis, Missouri USA and their
subsidiaries Fluka and Riedel-de Hagn, at their various other worldwide offices, and other
well known chemical suppliers such as Fisher Scientific, TCI America of Philadelphia, PA, |

15 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 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

20  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 alcohols, oxidations, acylations, aromatic substitutions, both electrophilic
and nucleophilic, etherifications, esterification, saponification, nitrations, hydrogenations,
reductive amination and the like. These manipulations are discussed in standard texts such

25  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 of Methoden 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

30 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.
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2. eq. NaHC®3 >--s Ran NII'>- Cl z Ar Xa METHOD B (X,=0OH) 1N{ EtOH Ar~N R4
n 1. Carbodiimde, 2. thiosem carbazide pyridine 3. eq. NaHCO3 As shown
in Schene | A carboxylic acid derivatives of the Ar radical can be 25

activated by conversion to acid chlorides (METHOD A) or carbodiimde esters

(METHOD B), WhimaR sk 6 brtidhd Wil ﬂi&%@dﬁ@%@&ﬁaﬂ%@a&h dabGorls Ak LSRG Ade

triazole-thiones that can reacts wth substituted derivatives of hAr2
conpri si ng @dhabpiaer actiongliydvmpsked ot Botes®d dw the nzadecais, thus deciding payi des,

i odi des, t ..and t.h i nravi di ri i L: havi ng
struct ur es hereEPe GG sl A Rp N LR PRRGE ORI YEMMEF 1T 1D,
Met hod for dtispatiling psotbetidgSudipt td att@tlplish-shclindrehsadazaddsas to dvoidddld 0 2. CS2 O
S-(CRBRA) -hAr2 . Ar NH2 3. LG (CRsR4)~ hAr2 Ar~N{ S R4),-hAr2 . N2HA. H2O
H N NSt yndesisdresetons) Thesqroackpnigre f%@dgm\%ﬂmﬂgﬂaﬁ% ai%’ Werﬂf‘z;ﬂam_t% azol e
deri vati vesschdd of 4RI skMdrih "B ANAEYo RhER Y Bikse hAnbURLSHRRS bé fRMY &4 de

precursors of the Ar ring via treatnent wWith strong bases, carbon disulfide

and an el ecaxawplsiin Tc Gpaeae andsdrWats, Rriotecting Oraupdinc@rganis Sothaviad™ Ed., John
acyl car bonogi-t] i Qi nri e intermedi ate, which in presence of hydrazine is
converted ?@Iﬂ%}ﬁe Sooélcsagldrgg triazole product. (See M Sato et 'al., Synthesis,
7, 1981, 554-55The fdllbvhad eteevidlionbhiddanl tHeaxamprpand ¢lgewhere herein have the

3,4,5-t isubg,ti tyted-,4H—_1, 2,4-triazoles 1. CS23 EEBNS NHH OIS 11 24.2
R k N Rid DCHERZSR1L IN SMe McQ(CH2) 20H H N Ar COOH

CH;CN = Acetonitrile
" CHCI3 = Chloroform
DIC = N,N'-Diisopropylcarbodiimide
DIPEA = Diisopropylethylamine
15 DMAP = 4-(dimethylamino)-pyridine
DMF= N,N-dimethylformamide
EDCI = 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochoride
DCM = Dichloromethane
ESIMS = electron spray mass spectrometry
20 E t3N =triethylamine
EtOAc = ethyl acetate
EtOH = Ethyl Alcohol
Fmoc = N-(9-fluorenylmethoxycarbonyl-
HC1 = Hydrochloric acid
25 H,S04 = Sulfuric acid
HOBt = 1-Hydroxybenzotriazole
MeOH = Methyl Alcohol
MgSO4 = magnesium sulfate
NaHCO; = sodium bicarbonate
30 NaOH = Sodium Hydroxide
NazS04 = Sodium Sulfate
Ph = phenyl

r.t.=room temperature
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-N hAr2 hAr2-CH2-X WN 1i ~-s EIl >SH Ar N acetone Ar N RL K2ZCOB Rt As
shown in schene 1 C, an N-substituted triazole within the scope of Formula
(I') can be obtained in nmultistep process starting froman am ne precursor
of the N-substituent for the triazole, by treatnent with carbon disulfide
and nethyl iodide to provide a 15 dithiocarbanmate, which can be reacted with
hydrazine to provi @80§3$ﬂllé§é@ﬁe@é$@wzﬁméleSISM| ch can be condensed with a
carboxylic acid pr &g a‘%; to give cyclic mercaptotriazole that can
be al kyl at ed usi ng approprl d{e eaPectrophi lic precursors of hAr2, such as an
al kyl i odide. (Seemsjﬁﬂﬁnlayera:lhrqmajogmﬁ@. Chem 1992, 35, 2103-2112). 59
Schene 1D - Evdfor arlng 5-Amino -1,2,4-triazoles SR O

ami noguani di néMkKyLSUepP “'F«IPP N RLNCS N-N Ar AOVe McOH Ar N~-NH2 McOH
ArrINsNH2 LG CH2 Rfg2mei@P N i/\--NH-CH2 hAr2 Ar N As shown on scheme ID,
1,2,4-triazol -5-am noderivatives can be prepared in two steps from

rret hyI ester precur@@)F@ﬂb‘i Ar, by reaction w th guanidine under basic
conditions 5 prOV| To I %rpa} triazole internmediate that reacts wth.

el ectrophil es such BT |so g%?gnat es to provide an N-thioacyl triazole
conpound, which camPthmph@ybondensed with an electrophillic precursor of
hAr2 and hydrol yzed._ ( See toet al., J. Med. Chem 39, 15, 1996,
3019-3029). SchemenTPriu RP‘P&IHW ve Method for Prepari ng

211- 02, 4-triazol - 3pgrd getutyl’ ON N2: Ha HN'N  Ar- C(OR2) 3 + HZNCN + Ac20 N

NrNH2 Ar OR2 Ar / LGCH2 hAr2 H20 HN N\ NH - CH2- hAr 2
t-Bu = tertiary butyl

s-Bu = secondary butyl
n-Pen = normal pentyl
i-Pen = isopentyl
15 n-Hex = normal hexyl
i-Hex = isohexyl
Polymer supported reagent abbreviations
PS-Trisamine = Tris-(2-aminoethyl)amine polystyrene
PS-NCO = methylisocyanate polystyrene
20 PS-TsNHNH, = toluensulfonylhydrazone polystyrene
Example Procedures for Making the Heteroaryl Compounds of Formula (T)
Scheme 1A — Methods for Preparing 3,5-Disubstituted 1H-1,2,4—triazoles

METHOD A (X5=Cl):
1.thiqs§=,micarbazide H LG hAr2 H
o 2pyrldl':'weHCO N- N R4 N-N Ra
)J\ . ag. Na 3—’ /‘\ n /”\ />_S cl; hAr?
A" "Xa  METHODB (Xz=oH) A N EtOH AN Re/,

1. Carbodiimide,
2. thiosemicarbazide
pyridine
3. aq. NaHCO3
As shown in Scheme 1A, carboxylic acid derivatives of the Ar radical can be
25  activated by conversion to acid chlorides (METHOD A) or carbodiimide esters (METHOD
B), which react with thiosemicarbazide providing intermediate triazole-thiones that can

reacts with alkyl substituted derivatives of hAr? comprising suitable leaving groups (“LG”
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10 Ar~N As shown on schene 1E, 1, 2,4-triazol-5-am noderivatives (1) can be
alternatively prepared by reacting orthoester precursors of Ar with
cyanoam ne and acetic anhydride to provide an N-cyanom date which is then
reacted with hydrazi ne to provide the 3-am no- tetrazole, which can be

react ed vvith trophillic, pre S of hAr, ,
e o SECHGERE Db SR RS 08 fie IEER o ip iR Miyves °

2, 5-di substhgvmg@ﬂmcﬁregiﬁm@peaﬂuﬁ;zme@&p@ouoma). N2H4 | | NH2 Ar2h CH2 CO2H
J, \" Ar OHArHPCCI3 Ar O- ~hArz 60 As shown in schene 2

1, 3, 4- oxadi Schsmesl B + Alteenative Muthorh fox Prepagins3adisuhstituted éHulr,%Ttém%ﬁleSAr and

acid chlorides precursors OfNabBAr2. (See B.G Szczepankiewicz et al., J. Med
Chem 2001, 44, 4406- 4430)2 CSghene 2B - Met hod ob Preparing

N, 3- di substi t ut ed #=oxadiazor= 5- ani nes Ar 0?2 WNRGH).Ar—hNEZNNNHZ
hAr2-CO0 Ar N'NYRH '}‘Hm G- h&r2CRaRer 886 C e g Hg%ﬁg C'EZ' NN= N
“NH Ar N\hAr2 Ar NhAr2 ArN CH2 hAr2 Asshown|n ch h

N- cyanom dat es- (prepared as shown above in Sche 1E) react vvlth

hydroxyl am ne providi ng 5-am no-1, 2, 4- oxadi azol e I&I that can be al kyl at ed
or acylated to give N, 3-disubstituted 1-1, 2, 4- oxa 28 5- ani nes. (See K R
Husfinann et al., J. Og. Chem 28,1963, 1816-1821). 10 Schene 2C - Mt hod
of Preparing N, 3. disubstituted 1- 1, 2, 4- oxadi azol ¥5-amnes O Br-CN H

Ar' N'NH2 Et OH Ar~\ OyNH2 hAr 2- CH2- OH Ar ~\ NyO/hAﬁz H NN KOH N-N

hAr 2- CH2- LG Ar ~\ O]NhArZ N- N /l\ />_S (CR3R4)n‘—hAI'2
Ar

5 As shown in scheme 1B, 1,2,4-triazole derivatives (I) can be alternatively prepared
in two steps from amide precursors of the Ar ring via treatment with strong bases, carbon
disulfide and an electrophilic precursor of the hAr” radical to form an
acylcarbonodithioimidate intermediate, which in presence of hydrazine is converted to the
desired triazole product. (See M. Sato et al., Synthesis, 7, 1981, 554-557).

10 Scheme 1C —Method for Preparing 3,4,5-trisubstituted-4H-1,2,4-triazoles

S
1. CSy, EtzN S NoH4 .H-0O

RLN)LSM o4 o) RLN)J\N,NH2
2. Mel H ©  MeO(CH,OH 4

R'-NH,
l ArCOOH

hAr2-CHy-X -N
S e S
Rt K2CO3 R!
As shown in scheme 1C, an N-substituted triazole within the scope of Formula (I)

can be obtained in multistep process starting from an amine precursor of the N-substituent
for the triazole, by treatment with carbon disulfide and methyl iodide to provide a

15  dithiocarbamate, which can be reacted with hydrazine to provide a thiosemicarbazide,
which can be condensed with a carboxylic acid precursor of Ar, to give cyclic
mercaptotriazole that can be alkylated using appropriate electrophilic precursors of hAr?,

such as an alkyl iodide. (See Ashton et al.,J. Med. Chem. 1992, 35, 2103-2112).
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As shown in schenme 2C, hydrazi de precursors of Ar can be treated with
cyanogen bromde in EtOH to provide 1,3, 4-oxadi zol yl am nes that can be
converted to substituted triazoles or oxadi azoles within the scope of the
conpounds of Fornmula (1). See PCT Patent 15 Publication WD 02/078696 to
Marino et al., page 14, published October 10, 2002. Schenme 3A - Method of
Pr epar i n@cheiie tiDsiVethiotd focPrepafing St Ainbxch -d24-trinzaletsnes S N O hAr2-H NS X=
NH2, Ove Ar~N>-NH2 by Ar ~N>-R2 R2= NH-hAr2 for X=NHg  RZ= O hAr 2f or X=0Owe
61 As shown in schene 3A oxadi azol e internediate (See ﬁi%ar ation in Schene
2B) can rearrartge WnhifbgBaniditeur nuﬁl eoph| I qs under W| iation to provide
1, 2, 4-t hi adi azol}} 5- am\_laQM__LSeeNN }_ on& M rghedron 53, 37,1997,
12629- 12636) . ABCheme 3BeOH\et h Pk“g'aamaw 2, EA bstiz ut ed
-1,3,4-thiadi azoles 0 1. Lawe son ArAN Nlu O Reagent Ar_*N NI H3: TFA
H 2. TFA Il H O hAr2-CR3R4-C(OH EtO-l N_N\ CR3/NI1-hAr2 5 Ar S CR4 As
shown in schene 3B 1, 3, 4-thi adi azol es can be pééé.[@%yg%A@aCtl ng BOC
protected hydrazides with Lawesson s Reagent resence of
trifluoroacetic acid, to formthiohydragid whi ¢ react wi th substituted
al dehydes by spontaneous cyclization. nNfSee B. G Szczepankiewicz et al., J.
Med Chem 2001, 44, 4416-4430). 10 chdL M- %mhﬂgz Conmpounds of For nul a
(1) Conprising Anminopyridine, Pyrifrdi b and Pyrazine hAr' Rings: Ar- B(C]—I) 2
N SnCl 2 N Pd( Ra3héwhdbh&ndebRs, N2 4l obA S otk alies adbZodpared M oBase J NH
R(4A1) R (4A2) R 6(4A4) X="1, d, Br, QTs R (4Ab)

steps from methylester precursors of Ar, by reaction with guanidine under basic conditions

5  providing a S-amino- triazole intermediate that reacts with electrophiles such as
isothiocyanates to provide an N-thicacyl triazole compound, which can then be condensed
with an electrophillic precursor of hAr® and hydrolyzed. (See Y. Naito et al., J. Med. Chem.
39, 15, 1996, 3019-3029).

Scheme 1E — Alternative Method for Preparing 2H-1,2,4-triazol-3-amines
CN

N NzHy
Ar-C(OR?)3 + HoNCN + Ag,0—— )‘\ —

HN-N,
NH
Ar/IQN>— ’

/ LG—CHy-hAr?
/ Hzo

HNN
)QN>—NH-—CH2—hAr2

OR?

10 Ar
As shown on scheme 1E, 1,2,4-triazol-5-aminoderivatives (I) can be alternatively

prepared by reacting orthoester precursors of Ar with cyanoamine and acetic anhydride to

provide an N-cyanomidate which is then reacted with hydrazine to provide the 3-amino-

tetrazole, which can be reacted with electrophillic precursors of hAr (See K.R. Husfmann
15  etal.,]. Org. Chem. 28, 1963, 1816-1821).

Scheme 2A — Method of Preparing 2,5-disubstituted -1,3,4-oxadiazoles

0 0 Ar2h—CHy—GO,H N-N
1. POCI3, NgHy 2 oH Py
A 2 B I e, > Ar/ko hAr2

OH POCl4

Ar

Iz
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Ar-B(OH)2 (N, Sncl2 Ovs Pd(PPh3)4 Ar - NO2 R (4A3) Many substituted and

unsubstituted brono-nitro pyridines, such as conpound (4Al) in Schene 4A,
are comrercially available, or are readily synthesized by nethods well 15
known to those of ordinary skill in the art. Reduction of the nitro groups

of conpounds (4Al) by vari ous t hods, i ncl udi n treatnent with Snd ;, can
provi de the am prdgme Ag’%"1 waﬂ@zwaﬂw@ PrRAted A BYgss7idedi nes (4A2)

el Cﬁemo?é@myana d'cﬁmn@e s FEOHORY b4 K ACEso2 AR Drebfhiobicaf ab 3 M | a1
pyri di nes conpri sing tr| ate substituents can be used for pal I adi’'um
catal yzed M@d@hemcm@pl 44 ¢416-4480ar yl boroni c acid precursors of the 20 Ar

ring of t un of F a fo aromati c

pyri di ne ( n&%n 9%? fFBﬂ“lﬁg%h‘BS‘ﬁb%&f‘F‘igl Ir}@?xa@bl‘{%flﬁ"g'@“ﬁﬁsds and

pr ocedur es for Suz iy Coupl i ng are well knpwros theyadt, and are disclosed
for exanple by Suzuki, Pue-& / (/ilé) ﬁh m——GG——2-13 22>—6Nj994) M yaura and
Suzuki, Chem Rﬁ @gz 2457 2483 H@\at anabe, N/aur\f%nd Suzuki ,
Synlett. 207-210 (1992) Li t t ke™and Fu Angew. Chem Int. BaA? 37:3387-3388
(1998), Indol ese, Tetrahedr on Lette 3513-3516 (1997), Firooznia, et
al ., Tetrahedron Letters 40: 213-216 %‘g) and Dar sesjv etucdl ., Bull. Soc.
Chim Fr. 133:1095-1102 (1996); al¥ incorporated hereifn by reference. 5 The

coupl ed-aromatic pyég?l ne (4, can _pe t%ed with a base and an al kyl ati ng
co

agent such as forNé \A——{—e—pr/ﬁi N el ect rophiyt®j ¢ pyri di ne
derivative pre \{?Arz t {ﬂ?ﬁ eunds of Hop }‘FD’N B (1).

Al ternatively, he am no ihAt%er medi ate (4A4) can be Afre reoc'ﬂw first Suzuki
coupling of the brono-nitro-pyridine (4Al) with an Aryl bormﬁc acid, and
then reduction of = 10 the nitro_group,. rovide the am ne corrpound (4A3) .
An anal ogous seh§ BEWafin ?@%@ﬂ&ﬁé-cm%@%ﬂg NED 29Wp aBeveBmsbutlPaA2) s
repl aced Il . t e

t her eof , ?ﬁ%ﬁ“&%ﬁ{ ect gém h‘];lg%gsc%%lg ?%)4 8%[1 ?IIEPF t@%ﬁgﬁbgﬁwgﬁl%na

oxi dat i on asfylateddo giveN)3-denbdtipgsd 1Al ,2 4-oadiaril¢s- q;mnas:l(él@zK B Huifthesn et alehdy

synthetic ~route t, Formula (1) wherein Xis 0, S, SO or SQ2.

15 Sim | ar(I) &é %ei?@pgg{%%%ﬁn di ne and pyrazine derivatives starting from

comer g al $¢beﬁl‘é&(i -2 eehdif I PAVIRON By dibibseitiied 1-9)2, A¥xddil#0BS-agidifesd €

acconpl i shed  anal ogqualy to the reactions descri e% above, or in accordance
L

W th Scherreﬁ\B as shauy bel ow SC.Qﬁ”Ehi%ﬁc*ﬂﬁo%P;!? (N~hﬂz B(OH) 2 N
Ar” N7 NFp > \(
H N—N
hArR-CHo-LG
H
Ar O hAr2
r\(ril—z/N\/

As shown in scheme 2C, hydrazide precursors of Ar can be treated with cyanogen
bromide in EtOH to provide 1,3,4-oxadizolylamines that can be converted to substituted
triazoles or oxadiazoles within the scope of the compounds of Formula (I). See PCT Patent

15  Publication WO 02/078696 to Marino et al., page 14, published October 10, 2002.

Scheme 3A — Method of Preparing N,3-disubstituted-1,2,4-thiadiazol-5-amines
S

PR

hArz—ﬂ X X= NH,, OMe
/l\ />—NH2 —_— /L />—R2 R2= NH-hAr2 for X=NH,
R2= O-hArfor X=OMe
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Br "N XH Base Br TN' X Pd(PPh3)4 "N X~hArz X=NH2,0 S hAr2CH2-LG (N ~N
Ar-B(OH)2 N Br- Br- Ar ~N1XH Base "N~-XhArz Pd(PPh3)4 kN~X -~hArz 20 Brono
pyrim dine or pyrazine starting materials that are readily avail able can be
al kyl ated by electrophillic precursors of hAr2 and a base to provide
synthetic internmediates with I|inked hAr' and hArz radicals, which in tam
can undergo Sugukbws aiehérng3Widkhdiaddle iafeyhbiine ($4 pa&pathtibh @ESEISRE 26) Ar to
provi de the desired pyrimdine and pyrazine conpounds of Formula (1). 63

Schene 5-CaneEarareoTitPupiar nugjeaphiles idenl Y iragiatiosia prayidsubd ¢ithiadiagpl-5-

ri dazi H 8 ' . lga?. 20 | POC13 1 thiourea
EX R {]"ﬁﬁn%(‘?”-“: iﬁog}ggg!ﬂg%%e%&d}l%3@99g, T Z%I)}b? 3) HNNS WAL 2GR X
NN SvhAr ScRamé3B -RietRad Bf PFépating2)sS-disutistituted shdvsthiadidZoleene 5, 3- (arylthio)-

pyri dazi nes (5A5) can be pr eP%\ﬁ&sén@ sever@l steps by condensing desirably
ﬁp .

substituted acetpphHnone precy,sQhs of thg Ar, gre (5A1) 5 with
a- ket oaci ds t @, N ci—i—c—ek—é@ge{’ﬂe—-aci Ar?JﬁNéIPIﬂ%QJiﬁgte, which is then

condensed wi th hydrazhn o yi2M#Aa cyclizafion product (5A2), that is
precursor to hArt. (5A2) can be treated wWth RXIPRAe el d the cyclic
nmonochl ori de internediate (5A3), which can rea%t[ wi th thiourea to providing
cyclic thiones of Fornmula (5A4), which are|the QJ'I'kyl ating agent precursors
of hAr2, such as halides, tosylates, and the |ike, giving the desired
3-(arylthio) 10 pyridazines (5A5). See Jy-NedGRthem 2001, 44, 2707-2718
(J.-M Contreras); and Ml ecules, 2003, )i8,> h832 (G H. Sayed). Schene 6 -
Met hod of Preparing 3-(aryloxy) or 3 (aryl'8ni gR}-optionally substituted

As shown in scheme 3B 1,3,4-thiadiazoles can be prepared by reacting BOC
protected hydrazides with Lawesson’s Reagent in the presence of trifluoroacetic acid, to
form thiohydrazides, which react with substituted aldehydes by spontaneous cyclization.
(See B.G. Szczepankiewicz et al., J. Med Chem. 2001, 44, 4416-4430).

10 Scheme 4A- Making Compounds of Formula (I) Comprising Aminopyridine,

Pyrimidine and Pyrazine hAr' Rings:

ArB(Or), hAr?CH,X
NS snCla Ny PdPh Y . 2 LN {-I——hArz
Brg//—N(b — Br g// NH2 r Gu/\/ 2 Base Ar Rg/\/ N
(A1) R az / Rlaag) X=1,Cl,Br,OTs  (4A5)
OMs

Ar-B(OH), RN SnCl,

Ar—i —NO
Pd(PPha)s POZ R

(4A3)
Many substituted and unsubstituted bromo-nitro pyridines, such as compound (4A1)
in Scheme 4A, are commercially available, or are readily synthesized by methods well
15  known to those of ordinary skill in the art. Reduction of the nitro groups of compounds
(4A1) by various methods, including treatment with SnCl,, can provide the aminopyridines
(4A2). Alternatively, many amino pyridines (4A2) are also commercially available.
Bromopyridines such as (4A2), or (similar pyridines comprising triflate substituents)
can be used for palladium catalyzed Suzuki coupling with arylboronic acid precursors of the
20 Arring of the compounds of Formula (1), to afford the coupled-aromatic pyridine (4A4).
The preparation of the required aryl boronic acids and procedures for Suzuki Cdupling are
well known in the art, and are disclosed for example by Suzuki, Pure & Applied Chem.,
66:213-222 (1994), Miyaura and Suzuki, Chem. Rev. 95:2457-2483 (1995), Watanabe,
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pyri dazi nes Schene 6A: Preparation of optionally substituted pyridazi nes:
hAr2 ~-X [(6Ala) X=0CH)] NN 'zz~Cl [(6Alb) X=NH2)] N-NY XhAr2 Ar R3 NaH, THF
Ar I RB RR R2 (5A3) [(B6A2a) X=0)] 15 [(6A2b) X=NH)] As shown in schene 6A,
chl oropyri dazi ne (5A3) (see schene 5) can be converted to the optionally
substi t ut edy fﬁt)C(t ' ondi-Ngz pri mary

al cohol (6Ala) or g%’uﬁéﬁ’?%%eg?yﬁseelgﬁh}\éﬁﬁgé@ﬁ?%é%%egﬁwng’O?-2718
(J.-M Cont 3E3385)3388 41998} dndol &B; TeRneghomletms, 38:30h3-3561 (1091 )eHirgyzniadazi nes:

hAr2 1-X [(6Al.a) X= Ar - BH 6Ai h) X=N hAr2 (6A5) O \ |
X rNaH, THF I[:%ézé’ Tt rgg)ﬁlﬂﬁﬁ"gﬁ@@§%(ﬁ9%%% afff(sesikx}zzfzf% Bﬁ%‘@}] ér&f”- é’r A3 X
A2\ X [ (60mS XoR)ib06f AR InobiroBkihldn b BireiboX=CH | [ (646D) XN ]

(6A5) N-N [ (BALD) X=NH2)] Pd cat. Ar ~ ~Cl NaH, THE [(6A7a) X=0)] [(6AT7h)

X=NH)] A5 shown Thecon o Btic pradine (444) canbeiyeatedayithe Base and ay (B A6D)

can be re i f I the. . ri - ks | 3j b

reatnent. vt LT b8k sl SRl mioviay ISR SRl pSHRE SN BRI R 7L 0

by Suzuki chA)toield conyorsénsiFophula (I). :
Alternatively, the amino intermediate (4A4) can be prepared by first Suzuki

coupling of the bromo-nitro-pyridine (4A1) with an Aryl boronic acid, and then reduction of

10  the nitro group, to provide the amine compound (4A3). An analogous series of reactions
wherein the NH, group of compound (4A2) is replaced by a hydroxyl or sulfhydril group, or
a protected derivative thereof, then subjected to Suzuki coupling and alkylation, and
optional oxidation of the sulfur analogs with organic péﬁcids, provides a ready synthetic
route to compounds of Formula (T) wherein X is O, S, SO, or SO,.

15 Similarly, synthesis of pyrimidine and pyrazine derivatives starting from
commercially available bromo amino pyrimidines or pyridines can be accomplished

analogously to the reactions described above, or in accordance with Scheme 4B as shown

below:
Scheme 4B
N hAr?CH,-LG \
0N Ar-B(OH),
" o J e = AL e
N~ ~XH Base N~ X hA Pd(PPh3)s N7 X hA
X =NH,, O, S
A~ hAr’CH,-LG (oH)
N X Ar-B(OH), e
Br—:( /)\ B Br_:K/\/)N\ A~ Ar—E-\/)N\
N” "XH ase N” X" hAr2 Pd(PPhs)s N” X 7 har

20  Bromo pyrimidine or pyrazine starting materials that are readily available can be alkylated
by electrophillic precursors of hAr” and a base to provide synthetic intermediates with
linked hAr' and hAr? radicals, which in turn can undergo Suzuki coupling with an
arylboronic acid precursor of Ar to provide the desired pyrimidine and pyrazine compounds
of Formula (T).
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the boronic acid (6A5). Alternatively unsubstituted pyridazines (6A6a) and
(6A6b) can be first coupled to the boronic acid (6A5) to provide the

chl oropyri dazi nes (6A7a) and (6A7b) that can be treated with the al cohol
(6A1 a) or amne (6Alb) to provide the corresponding pyridazines (6A6a) and
(6A6b). 10 Scheme 7 - Method of Preparing 1,4-disubstituted-1,2,3-triazoles

(7A3) As shown in schene 7, 1,4-ﬂi substituted-1,2,3-triazoles (7A3) can be
prepared wusing a tigé(B %6 assiN% t reaction from al kyl

hal i de (7Al),_sodi Ui, 4% and ._|JAppukkititan et al O g.
Lett. 20G4... 6| , A223=4225; N RE R i

2, 5-di subst ™uy€d- 2H-t et razgk RAr2- SCl , FBAF ~Nc (6A4) NN ArCN
Ar \\ Ar N, I(\Ialt/—i1 ltase N-NhAr2 “{8A IJgaf 6A2) (SA3)" As ghewn in schene 8,

2, 5-di substi Lft ed-gH-tetrazole (8A3) can be prepared from the nitrile (8Al)
by reacting with ¥ i
brom de (TBAF).See

tkﬁx,lzs(j,_,lz;dx azi dg-R ¥ and tetrabutyl ammoni um 65

: . Alnantigi J, _Qlg. _IChem 2004, 69,8, 2896-2898),
providing th etfazbl e intermediale [8&2) that can be alkylated with the
al kyl halide@/ A4F}2, see J. R fexwel 12, J. Med. Chem 1984, 27, 1565-1570.
The foregoi ng exagphe schemes and cit@®P prior art are provided for the

gui dance of the re r, and represent_ exe y t hods for nakjing the
conpounds of ﬁﬂﬁmm(aﬁd ema?s%-(w@aghemaﬁme% PRYPe BEPared 1 EY el and

pat ents Gichesy bdhdbhnLARNIIP s hRIRSAbShAE S ¥curi s Of RO MR kRAIp pyA T ef er ence
for the purpose of describing the relevant synthetic strategies and

exper b et o-kefodvirtsdo givhen pestolio dstoeiciddnternhesiiate.avhactnistthani apnddnsed withd it wil |
be, 3PBe! iy s AiAOEREOR o Bt Uil B UL
enpl oyed tieated With RCCLE torgdeld rtbs cyadic heonotHleri delipterdediste (3A3)nwhish speehdti cal |y
el ude S B R T prd g e tniones of Forints (SA4), SSel oe Ran Ol Bling agent
precursors of hAr2, such as halides, tosylates, and the like, giving the desired 3-(aryithio)-
10  pyridazines (5A5). See J. Med. Chem. 2001, 44, 2707-2718 (J.-M. Contreras); and
Molecules, 2003, 8, 322-332 (G.H. Sayed).

Scheme 6 - Method of Preparing 3-(aryloxy) or 3 (arylamino)-optionally substituted

pyridazines

Scheme 6A: Preparation of optionally substituted pyridazines:

hAr2
x
[(6A1a) X=OH)]
r\1,N\ Cl  [(6A1b) X=NH,)] ,\ng\ X A,
AP OR,  NaHTHE A R,
RZ RZ
- (5A3) [(6A2a) X=0)]
5 [(6A2b) X=NH)]

As shown in scheme 6A, chloropyridazine (5A3) (see scheme 5) can be converted to
the optionally substituted (6A2a) or (6A2b) by reacting with the corresponding primary
alcohol (6Ala) or amine (6A1b), see J. Med. Chem. 2001, 44, 2707-2718 (J.-M. Contreras);
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chem stry. The skilled artisan is therefore thoroughly equi pped to prepare
the necessary and/or clai ned conpounds by the nethods given the cited
treatises and literature, and this disclosure. The skilled artisan given
the literature and this disclosure is well equipped to 15 prepare any of the
necessary starti . eri . i ounds. Nevertheless, in
sone of theg(%fg{r?'p é;ﬁ‘géﬂrgﬁ&ggﬁgv%?ggst{tg#etﬁi%ﬁﬁ%@g?i als were not readily

avai | abl e, and therefongwere synthesized, and the synthesis of the
starting materials is thérafore exenplified. Measuring the Biol ogical
Activity of the Conpoupas)xebuihe I nvention 20 feadHolpased technol ogi es and
assays, such as those [grwpi=888d i n N 02/084631,6rand” WO 03/ 001876, and U.S.

Pat ent Publ i cation ?/ZUOB-‘O‘Z?Z@TWe used;borh\t\ga initially screen a
wi de variety of clagsedVfTHonpounds for agoni®t ®r antagoni st activity for
TIRL/ TIR3 "savquy" taste receptor 8V¥E had been expresgedl i n—apps opri ate
cell lines ceyigitial "hits" W¥S<DBai ned f ¥ dwth
..ClJ:g'_/)_Lé]l Ia its ai ned for com@' creened w
such cell line the sane 25 assays and al so wg¥tain cel | ™and/ or
recept or - based ?ﬁsays were used as anal ytical tewls to (AE%®e the
quantitative aMity fAFE O¥ormpou gﬁ of Foneaibx=¢H)) t olCEMMENER t he savory
taste of MSG and wer toAﬂéz—f@CIerrpil(ﬁmc)asFNPdm to guide an iterative
process of synthesizi ngpdins. t est i /structulrhlgﬁﬁ\l{l?rl ants of the initial
conmpounds, in conbination with gasi-ghal hdfan™taste testing of high
i nterest species conpounds, SO agggﬂiagﬁgj gn, test, and 30 identify genuses

of conpounds and species therein having I ncreased and optim zed | evel s of
the desired bi olAghowh imsthiemi ttBesusubstitted pyroiizmeniosd 6ef and{éAb\aenbt ons rel at e

to the identificati on of ecific. unds. .and e f the. .,am de
corpounds. drerBrhutEny BpmiRedmptrd AR caete (2T BE vedbehliGy
activitys of cdrfespohdihRbicbARIZ6 ARs)ek amatel (A ND) Blé kB uzsRVE@pliigiapeestieept or
(umam receﬁtor), al one or i n caonbination w th_another conpound that

activates WYRmePieReikS0AS: ddiemativs)y wesebstieied pridaginey (6APahIRHEB GBRES t he
I nvention rﬁlslaéo%}nf&:l& {[(%/ !ﬂg Pot%%ﬂ%@%%{ogﬁ?ﬁhe e @Bk%%dﬁinég% hand da7phat

nodul at e t he act uman une receptor)’in vitro
and/ or i n vthatean betreated With thesybebb] (6Ahe) drraven (64 b) ©lpatade the comeppolimgls of

Forrmul a (1) that. nodul ate uman perception of savory (umam ) taste,
al one or |npy5@ﬁﬂp‘?fa@%{8% a%fik‘ﬂggﬁot her conpound or flavorant, such as MBG
when (1)0 onSchefile 7TMOVIEthOH of PPef@iBAVR dRubdtitiRan2,3-tkid2oleénd (2) MSG are added
to a conmestible conmposition, with the result that the savory flavor of the

MBG i s enhanced or~qultiplied, so 1F4Hatu§%k isA cessa%zto add | ess MSG
to the nodified Toneg¥t FbFE conpPolia ons o der td- hroddEe the desired

| evel of Umam /savory flavor. In Vitro hTIR/ hT1R3NEam Taste Recept or

Activation Assay (TA1) (7A2) (7A3)

As shown in scheme 7, 1,4-disubstituted-1,2,3-triazoles (7A3) can be prepared
using a microwave assisted three-component reaction from alkyl halide (7A1), sodium azide
and alkyne (7A2), see P. Appukkuttan et al Org. Lett. 2004, 6, 23, 4223-4225.
15  Scheme 8 - Method of Preparing 2,5-disubstituted-2H-tetrazoles

hAr2
¢
8A4
c TMSIiN, TBAF Nap (874) Ar Ntl\ll 2
ArCN —_— -— | <\ hA
Ar \N,NH base N’N\/

(BAT) (8A2) (8A3)

As shown in scheme 8, 2,5-disubstituted-2H-tetrazole (8A3) can be prepared from

the nitrile (8A1) by reacting with trimethylsilyl azide (TMSiN3) and tetrabutylammonium
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In order to identify new savory flavoring agents and enhancers, i ncluding
conpounds with savory agoni st and enhancer activities (dual activity), the
conpounds of 15 Formula (1) were screened in prinmary assays and secondary
assays i ncludi ng conpound dose response and enhancenent assay. In a prinmary
assay for potential ability to nodulate umam taste, conpounds of Formul a
(1) that bmnddaelmmémalmnwzr”zﬁrg.r(themég%té@,& RABAG2ZAIR), poowiding giet or fl avor
enhancer ar fi nd.scaores.of thei tiyjties e given as
per cent ageéf%‘?le E‘ﬁ“é’”‘r‘r‘g%@?er{gﬁ?*@é? ‘?‘ﬂ%ﬁ ‘F%tﬁ ﬂfenarﬁ%ﬁ?ﬁ@fﬁﬁ(ﬁg‘%@sﬁeeg ponse, an
EC50 is neRkwed! cuhat @gel;lolgrggfjﬁ@gﬁtmopotency of the conpound as a savory
agoni st or enhancer. An BEK293’cell line derivative (See e.g.

Chandr ashekar Theforegoing azemple(sgmawﬁ andoited PI@’BEU'I e providechfos thetguidassentes s es

Gal 5 nd th | /hTLR3 under,_a rm 03/ 76 A2) was
used To | n% e?y B%egu% FEEP %{ﬁl%cgy “‘%E“%ﬁPoggﬂdSé’ o%ug*p nds covered
in this disclosedtersir €hd paidrlaﬁlalrt)clésahep&teﬂs bﬁﬁﬁd tilextalipld scRghds\ard feretdd on t he
hT1R1/ hTl R3- HEK293- G¢r 15 cel ]l line. Activity was, determ ned using

aut omat ewwmwmrﬁfeéeqcm.%pwsyf 6wcrab1ps thepelexant syptasiic strrlegiss 6‘!‘1£t ric

| Nt ensi tyfdiftehtal FRANRL. T% st BN E G noPURMINALS it Gl od dfpatdnal ed FLIPR

assay). from one eS| gnated clone 1-17) were s dinto
384- wel | opd a&w&n@mskﬂ]pprﬁ&xartr@abjﬂyem&}tm@@ streegies apdor medifiyations of thredi um

cont ajni nq Dul co',s,nodi fie um nted with
R B o S B i BBt ot Lt
(I'nvitr Oﬁféthodgﬁﬁebﬁ'ﬁal(ﬂy m@ﬁﬁe sl halit HaSddndhem@stidsl inkludig codBfhatogial
Streptorrycm (InV|t }?% Car| sbad, CA), and 60 pM m fepristone (to induce

expr essi GREFY. nihepsigl fﬁ!ﬁaﬂ(S%@GW%WG@B?GUJWWPIWC&WF@e%’fye grown for
48 hour Sa@&/o&?&rﬁe&c P?%ggﬁilgﬁﬂ{@ﬁcﬁs%{%éﬂ ﬁ%&ﬂeﬂs‘e@ﬁiﬂﬁeﬁ%&'aﬂmr od saline

Fl uo- 3AM ( Mol ecul ar ., Eugene, in a phosphate bu
(D PBS) (isclosure.oGemskiledrartiden gjveCe lit¢ratureland thie dissloaure is wdthwmé tat ure.
Af t eﬁ | acenent

et 1o RP R AERpt e ks Bry urtipe FiafplsBHURL AR gpteg Hleiiilt T TR

suppl enegdeelofth¥Ekimpled &itd®8lows btafil imatdrialonee AbT @hdiBNEallahle, aﬁcpondl ng to
twice the desired final level. Receptor activity was quantified by

det er mi nfhsEpfemavermsmthesized, and the suribests of dheosiyrting piaterials is WevpBBe nm exci t at i on
and 535 Q’E@“ﬁmﬁa' on) after normalization to basal fluorescence intensity
measur ed before stimulation. For dose-responses analysis, stinmuli were

pr esent eMeiammmth'e(Bibbglcal Adlﬁ)nm' dffthee énmmﬁ)ndxnfdheﬂm&nhoms ranging from1.5

ronodbl um g1 GE e e BB R At Fi BRR R BT E R, " °0 ™

res ponsew@@@/@elmomsr Ntéﬁ@uﬁflcaﬁ@mm3109324G7Mﬁ&e51@8@lﬁﬁﬁ tovation of
receptor) were det er mi ned_ usi n? a non-linear regression algorithm where the
Hi || sl opatially screen a wide variety of classes of compounds for agonist or antagonist activity for

T1R1/T1R3 “savory” taste receptors, that had been expressed in appropriate cell lines.
Once initial “hits” were obtained for compounds screened with such cell lines, the same
25  assays and also certain cell and/or receptor-based assays were used as analytical tools to
measure the quantitative ability of the compounds of Formula (T) to enhance the savory taste
of MSG, and were used to provide empirical data to guide an iterative process of
synthesizing and testing structural variants of the initial compounds, in combination with
occasional human taste testing of high interest species compounds, so as to design, test, and
30 identify genuses of compounds and species therein having increased and optimized levels of
the desired biological activities.
Many embodiments of the inventions relate to the identification of specific

compounds and classes of the amide compounds of Formula (I) that modulate (increase or
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bottom asynptotes and top asynptotes were allow to vary. ldentical results
wer e obtai ned 15 when anal yzing the dose-response data using commercially
avai l abl e software for non- |inear regression analysis such as G aphPad

PRI SM (San Diego, CA). In order to determ ne the dependency of hTIR /hT1R3

for the cel e, WLt I [+

subj ected t S SPEAME Gy aftbe (IR RS R RELERPERAURPBES B0, 0 1o
recept or ex(messirereptor), blofiz beiprcombimaton witls gtz edmpsundrihatachivaed 20 1- 17
cells). The - ] ced 1-17 s_do noi show .functianal .response in the
FLI PR assaﬁﬁﬁf@ﬂ Sweﬁﬂlbﬁ&émwgaﬁfyow ergg%}’dwmﬁ Hhenyrgueys %Wc“@%_.
Conpounds WRfiRd hefefsPi cBRinbithdd Bf FAHHEAT) MABAb GRS 1R BfiviboAMRI/MmIIRSe times
t he maxi num sti nul ation Bsed in the dose-response anal ysis. Conpounds

covered $n (Huimengowmiesseptdy) invitrosindiar dawjvo. floasethensspect, dbpiomedionmdatesiioi ng

un-induced ymam cel in t FLI P ay. 25 1n _sone.aspect e present
i nventi on, gq{n@&ggs ﬁﬁm}@r(ﬁﬁhaéﬁlog@g%ﬁﬁi%% Qesrcep;fi%%s&vﬁvgu%?rﬁ bééﬁ'gemnds

t hat i nducealbhddr/if tRabinationvivitly aisikr compamdiofl Glaastat, SM @ MSGR G (1) one
Preferably a savor}/ agoni st_wi |l have EC50 val ues of |ess than, about 1 nV

and nore pPEReicQbp spmprundned Frrogde (Rynkld) MG weaddaddn agpwetido M 15 M 10
M SM 3 | Mgdddtibil gﬁﬁw}és ﬁ'tﬁMhe?éQEdég gwaraf.tﬂeqﬁse i€ BRARGRANR ?r;m%u,vgot y

assay experinents, also produce an rati 0" measurenment o
ef f ect i Vel ythahidisarwtebeary dorpblinstMBE te the mawifeadt dooestérlé eorspositives insadaty

flavorant (typically M | ready .in a test solution. A series of
rreasurerrentg%g Cef}'h%xesﬂf)&v?lé)g%/sia‘éory Y™ sol utions conprising MG al one,
then a secopdygRSETTIEERPIRS UnfarhillsROR Wepdr Wetivhiion Asgugbi nation with

predet erm ned anounts_of a_ candi date conpound o ormul a (1) _ at the sane
time. In this askyderitpidentifyingly sevny davertngiagaris ard enbarcsssl inehidgigut amat e
(ranging fr I;IO%F ] €Leat 8S,. 1| resence
or absence g(?%a 9%95%9;%ﬁ%§f5§ﬁ e%%ﬁ%? In%cﬁgmtebe tqu%lrtrlpbg@hgl? cgf{l}g? ca 0gorrpound
concent t&t i Bormulad) werewereenedin pimarkGisédys 2nd\iecdndely gsdys Mhcldlidg ddngpodnd. 03 M
The relative efficacy of conpounds of  Formula (1) at ephanpcing the. receptor
WS det or i HEEA YO R PR h SR gH AT sy b ApieRi D LG it
nonosodi um &hwhm&,%@bmwmﬂﬁulmmﬂﬁﬁém%%@@r s@vdrgifiafor i in their
corresponding to the EC50 of nonosodi um gl utamate, determned . in the absence

of the testoWDrighinsdiarer enbiancersed MG atgadqntifed and sepres b thelnartiyitiesarmgizen
determ ned | . . b4 ng ECS50R
27270 wer o Specy iiaRe §F R AR hum M i O M Ao SRR B0 O
conpar e t ocdiisatedtoaafledt tirtpetbnbpstile compdund ab okdvovy agpnibedi enbtmoens: ECS0

Ratio vs. MSG = EC OB B Gerviis (bed SO PO shekcar, et al, Cell (2000) 100:

703-711) which stably expresses Gal 5 and hT1R1/hT1R3 under an inducible promoter (See

WO 03/001876 A2) was used to identify compounds with savory tasting properties.
Compounds covered in this document were initially selected based on their activity

25  onthe hTIR1/hT1R3-HEK293-Gal5 cell line. Activity was determined using an
automated fluorometric imaging assay on a FLIPR instrument (Fluorometric Intensity Plate
Reader, Molecular Devices, Sunnyvale, CA) (designated FLIPR assay). Cells from one
clone (designated clone I-17) were seeded into 384-well plates (at approximately 48,000
cells per well) in a medium containing Dulbecco’s modified Eagle’s medium (DMEM)

30  supplemented with GlutaMAX (Invitrogen, Carlsbad, CA), 10% dialyzed fetal bovine
serum (Invitrogen, Carlsbad, CA), 100 Units/ml Penicillin G, 100 pg/ml Streptomycin
(Invitrogen, Carlsbad, CA), and 60 pM mifepristone (to induce expression of
hT1R1/hT1R3, (See WO 03/001876 A2). I-17 cells were grown for 48 hours at 37°C. I-17
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15 wherein "[conmpound] " refers to the concentration of the conpound of
Formula (1) wused to elicit (or enhance or potentiate) the MG dose
response. It should be noted that the EC50 rati o neasured can depend
somewhat on the concentration of the conmpound itself. Preferred savory
enhancers woul d have a high EC5o0 Ratio vs. MSG at a | ow concentration of

t he conposenislweteaben 184 e¥Figthy cdléiambdye Flucad A (Mblmalw P}dmggtmgelgb sure unam
enhancenent. are run_at a _concentration of a co Forrml a 1) bet ween
about 10 P8 aQB‘éﬁPbabeEffMedé?hnﬁr(ﬁf @’S&&Wl@@%r@ﬂﬁﬁa&r Ca).gfopd -5 haprsabso ratio
of great f | at es)
hT1R1/ hT‘iIjb ﬁlh&ﬂ? Vity' a %’&S‘S@S’F@%O nggrg gtﬂl\/lg{%t p% Zj%ﬂﬁ?ﬁm%lﬁ%g savory

t ast e enhddeBringtwmeotand st rrfonFtenmnﬂanrf( by thmaﬁdhﬂhmv&‘E@BD}PBStsupplvmbmte@ of at

| east 1 2 2 25 3.0,.4.0, 5.0, 8.0 r.10. 0, or, ev hi gher. I n one
aspect’, tHEh @’E%GHE q%‘fuhsag\‘iB?“g?h%%%‘F 8?rfeéh°rl5]fngatogg}cF 91& eﬁ‘rredcgﬁ"f‘ggﬂﬁfd i s assessed
based on Rdceptef dctiity Mas Mrfatified by adtér@finiag th_Elﬁ?a'b( ithdRBiorddcatick fkreabds (LSing
anticipated that simlar assays can be emgned usi ng ot her conpounds known

to acti vak430meexcitptiomad® 3 asepristion)Ifecparmelizaiop bubrsal Buetesgenser i ¢ cl asses
of conpoup ﬁSlt}hﬁéﬂSB‘%&Be &%{Eymﬁ%ghgodul ate 30 hT1RL/hTlIR3 based on their EC50

rati os eva accor eaboveforrmla are identified in the
det ai | ed descrEopﬂmsanespbnsebenalmlg Rtinol wetd@eexdph égplicateslatt dalifferantns. The

procedt uzsused for human_ taste testing of .1he umam /sayvory unds of

P s CPpocaiTal s SRR o AR ShoTheoaasiitzs M ees bty SHBRORE:  vi 1y of
the 69 C%B%H@ldﬁtlpéoﬁm Mehésolithin él%mﬁ%@&oﬂc@ﬁt@ﬂfoﬁ&ha@%ﬁs@ﬁﬁﬂﬁ%or sweet
taste perception in hunmans are al so reported herei nbel ow. EXAMPLES The

f ol | owm ngreesptamptspensar ECgyiseancensratipn aieompound thpheauaqss 04 activeatinsl ofr y
enbodi ”Elf}g§ept ta?) &éretd%nhﬂ&?ﬂ{d;é’gn & & lgpe%%IRh Qfggﬂ ¥ &l(gr&q_ﬁe iﬁlﬂ%}éﬂg{‘g in any

manner . ot pur pose 0 ocunen npou ndi
di scl osedottomtdsgmptbtet kodiopgis fuptotes esrelalld® tavaryc ddmgaiaemltngzeﬂéedﬂtaﬁedA and B

Con, 35 1L B RO R DA LS, BUIREL O IS SIS R ) o
conpound lﬁreﬁl(xégr@%ldﬁeiﬁ@%%‘sﬂc%td&ﬂﬂ)m@ PRISVYERA Déogh, AR).

triazol-3-ylthro)methyl')pyridine, and the results of experinental assays of
its biol ogi callnoker tﬁ\mﬁ@éhe damn@ncacm&i&lﬁl&afnwheaﬂl mepensé ty red to

h d
P st v GRR R R- Bepp SR A ybico ) L Bk bR TS GRTRTY

Exanpl e Jhalimot been induced for receptor expression with mifepristone (des1gnated as un—mduced
2-((5- 2-m%‘,th - 4- et hyl 1),-1H 1,2, 4-t - | t hi t hyl i di
(( 20( I-1 ce?léy The gne-in(%{lcgg F—? cglls do not S%IOW anrylfﬁ%c?ljonal rgsponseQLPl H% Frﬁ]’?{pyr Ldaine

assay to monosodium glutamate or other savory-tasting substances. Compounds were

:

presented to un-induced umami cells at 10 pM—or three times the maximum stimulation
used in the dose-response analysié. Compounds covered in this document do not show any
functional response when using un-induced umami cells in the FLIPR assay.

25 In some aspects of the present invention, an ECsy of lower than about 10 mM is
indicative of compounds that induce TIR1/T1R3 activity and is considered a savory
agonist. Preferably a savory agonist will have ECsp values of less than about 1 mM; and
more preferably will have ECsy values of less than about 20 uM, 15 uM, 10 uM, 5uM, 3
uM, 2 pM, 1 uM, 0.8 pM or 0.5 pM.

30 In umami taste enhancement activity assay experirents, also produce an “ECsg
ratio” measurement of how effectively the amide compounds of the invention enhance the
savory flavorant (typically MSG) already in a test solution. A series of measurements of the

dose response is run in solutions comprising MSG alone, then a second dose response is run
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NN 4<H N Ste. N, To a solution of

5- (2- net hoxy- 4- net hyl phenyl )-2H1, 2, 4-tri azol e-3(411)-thione (Exanple | a)
(110 ng, 0.5 mol) in 2 mM of EtOH was added 2-(brononet hyl) pyridi ne

hydr obrom de (152 ng, 0.6 nmol). The suspension was heated at 60C for 22 h.

The 20 reacty L)L ] . ] e, dried
over MgSOM4 %vlhﬁt@/ é%%gl éjdéllrl]bgﬁ az@%goé‘?@{ %Qtﬁgln%(?gﬁl\lé@%@gﬁa %mﬁﬁaﬁéﬁfgp V\éafg purified
on a prepar Boimoéa (T4 thd cate tioe. produce t he desired product (72%. 'H NWR

500 MHz, CDCl13). 2.40 (s, 3H), 3.99.(s, . 3H), 4.55 (s, 211), 6.84 (s,
(lH), 6.92-6. 93 %H‘,t’?lf ﬂis,aydl.(‘%%‘@‘f‘?fﬁnﬁe&gﬁt@ﬁ)",f mP.;DBSé’ﬂ*F.“S%lu% ,atel‘i%ﬁ‘?gmgﬁ%%-lé. 65
(m 1H), 8. kB B84 sl whtdpresdni28:-i8 dBficads khithe PYSehddidiabsthad of 2Bxelihe compound
had EC50 for activation of a hTIRLI'hT1IR3 umam receptor expressed in an

HEK293 c2l | cricergrasipn Of (g tast cammpupthe Rymead sempound cong@pirptians ested ecpre HapM,

ef fectivene i i t.h .an t | f le | a:
5-(2-net hox?éﬁﬂﬁém’ﬁ;ﬁghg?]f%ﬁq@ aild ﬁ@éﬁol gﬁ g?eiﬁvgteﬁ?cgﬁé?fscf% pogﬁ(dgo ution
of 2- mét hoxyoﬂtuﬂﬁaﬁlhatle?ﬁmgmgﬁléagé@tc(r%égHe’grm%eaﬁy pated13tirigrthOmagnitutie pya i di ne
was 70 aaaea_1531:1 (1.9g, 9.3 mp and t he suspension was stirred.at r.t.
for 1 h. Thgﬁﬂ%%ﬁ@&ﬁ%&a}%&?ﬂw %18@913%?“@“8%}%535 cddaaaia HCER)
reaction wagyadshddhih t@tth(fr]%&_@s{) ﬁfﬁ’i{)nos%&iuﬁl ghlf3iafll SditifindtBa t&va@ﬁak%ﬁfae tet

dryness and then dilute water. The white solid was then filtered,
washed W t hcampand giddedispbe &€ ¢frmapsodium ghitzmate, Ngtid@aBed idthe hreserge heat ed at

reflux for . The spensi, on s filter hot and.th eous sol ution
et % 001 eate i Sompatfia WRRIRLERe MR 5L RE Wl BRRaLBEBRERS SO
filtered and was$iadwitérhativeBi CECRRgticiras esnpAediioSE ivkdléidatpbbaded o thé%) .

Exanpl e 2 ; .. —

2- ((5- ( 2- mefollowinedefiBitions: phenvl ) - 1H 1, 2, 4-tri azol - 3-yl t hi o) net hyl | - 5- net hyl p
yridine OH N Ngc i ' h Ak ] nple 1 using

5- (2- met hoxy- 4- net%ﬁag?lgfnyl § %IC-ELGSQ@,S@/FF:SOZ(%%- g?glllll%t h )gne (exanpl e | a)
and 2- (&hl or omet whérpinS{eoptphynd]y refefs beth¢ eszneptrasion2d the ceimpbundiefformplakiyR (500

(s 17y, 6 90 ( souqgeich Qupnfadth i Joregihe e Mg dosg ibong? Ty (31 571110
(bs, 1H). It should be noted that the ECsy ratio measured can depend somewhat on the
concentration of the compound itself. Preferred savory enhancers would have a high ECs,
Ratio vs. MSG at a low concentration of the compound used. Preferably the ECs ratio
20  experiments to measure umami enhancement are run at a concentration of a compound of
Formula (I) between about 10 uM to about 0.1 pM, or preferably at 1.0 uM or 3.0 uM.

An ECs ratio of greater than 1 is indicative of a compound that modulates
(potentiates) hTIR1/hT1R3 activity and is a savory enhancer. More preferably, the savory
taste enhancer compounds of Formula (I) will have ECsg ratio values of at least 1.2, 1.5, 2.0,

25  3.0,4.0,5.0, 8.0, or 10.0, or even higher.

In one aspect, the extent of savory modulation of a particular compound is assessed
based on its effect on MSG activation of TIR1/T1R3 in vitro. It is anticipated that similar
assays can be designed using other compounds known to activate the TIR1/T1R3 receptor.

Specific compounds and generic classes of compounds that been shown to modulate

30 hT1R1/hT1R3 based on their ECs ratios evaluated according to the above formula are
identified in the detailed description of the invention, the examples, and the claims.

The procedures used for human taste testing of the umami/savory compounds of

Formula (I) are reported hereinbelow. Comparable ECs assays for activity of the
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15 MS(M+H, 327.1). The conpound had EC50 for activation of a hT1R1l/ hT1R3
umam receptor expressed in an HEK293 cell line of 0.49 M Exanpl e 2a:
2-(chl oronet hyl ) -5-net hyl pyridine: 2,5-Dinmethylpyridine (5.18 nl, 44.8
mmol) was m xed with DCM (100 nL) and cooled in an ice bath. MCPBA (15.5 g,
2 20 eq.) was then added in portions over 30 mn. The solution was stirred
at r.t. ovepoimghbt Fodmla @piot svoeet raceptor Axonim dnldén swees Itk peirdebtiaigin NaHCOS,
brine, dried and eva ora(Leq to (groduce an N-oxide that was used w t hout
further JHMARS ESASOFFPORCLRTGT LN 0f the N-oxide (2.22 g, 18 mol),
p-TsCL(5.15 g, 27 nunol) in DCM ( gxhhMpres heated at 40C under argon for 2
h. The solution was then added dropwise to a solution of triethylamne (3.8
m., 27 nlL) i nThefabomigiexamples axeigieentie divishigte atvareg ofi extmplay gobodimeatsor ange
sol ut Lon S .heat.ed_at 40C. f ditiaonal 3 h _Then the m xture was

cool eg, r?gﬁ}erl% elnEzl%Iban\?\iﬁatr%g(gd?tflg({eﬁg@lhgam{t?gd? anyalr?amg\rfapor ated under vacuum
The crude mat 8ot the pidsseti 3159 Hoe@mhent) tidomporddsithdividoallt disclosad irethei mat ed
product in 0.75_Msaqlution. The cryde solution of 2-(chloronethyl)-5-
met hy| py fplifvviee Faampleett]? and sosrepropding;Taplesity HG R cafn.,hetrﬁ%rr%m"%%m% ion. 71
Exanpl € 3y the number of the example. For exami)le, as shown immediately bellow, Example 1 .

2-((5-(2, 4-di net hvl phenvl )-1H 1, 2, 4-tri1azol -3-yl thi o)methyl)p%/)rldl ne HNN
N S~, Pr dpaloses a synthesis of 4 partiowiarcempownded«(hri2-enethoxyidmgethylphenyl)-1H-1,2,4-

di | ph 21 .2 .4- 5. triazple-3(4H) -t hi .e,3a) .and

> (bf oAl YiGe R hp b AR Rl bk et AR AR Bl cocia) . s
2.34 (s, eBtbtiverosh, ivtich codhoundtis3Ad Can beltdferred t&her€B,in didrthand fodh-a€. 08 (m 2H),
7.28-7.31. (m 1H), 7.41-7.43 gd, 1H), 7.74-7.77 (in, 2H), 8.63-8.64 (d,

1H) . M( Mppapozryw-; Sigpiladly.1the fs aempopkd illusirpist HuTHeAEes be reereddei vati on of a

hT1RL/ hTERSw ke Beren®S eRlPoudda eXxPr essed in an HEK293 cell line of 0.09 M
and when present at 0.01 M enhanced the effectiveness of nonosodi um

glutamate with an EC50 ratio of 4. Exammehl e 3a: 5-(2,4

di et byl phenyl )- ( -4 hi.ane: ) f

t hi oig ASURRE R AT heliastided 2, 4-
The reaction was heated at 150C

di met hyl benzoyl chloride (1.68 g, \10 nmol ).
for 10 min 15 using a m crowave synt hHsizer. The yell ow sol ution was
evaporated to dryness and th@ Nwith water. The white solid was then
col l ected and washed with water e id._was suspended in 20 nL of 1 M
ag. NaHCO3. The suspension was heated at Sl/S?Jp? r 1 h

To a solution of 5-(2-methoxy-4-methylphenyl)-2H-1,2,4-triazole-3(4H)-thione
(Example 12) (110 mg, 0.5 mmol) in 2 ml of EtOH was added 2-(bromomethyl)pyridine
“hydrobromide (152 mg, 0.6 mmol). The suspension was heated at 60°C for 22 h. The

20  reaction was diluted with EtOAc and washed with water, brine, dried over MgSO, filtered
and evaporated to produce an oil. The oil was purified on a preparative TLC plate to
produce the desired product (72%). "H NMR (500 MHz, CDCls): § 2.40 (s, 3H), 3.99 (s,
3H), 4.55 (s, 2H), 6.84 (s, 1H), 6.92-6.93 (d, 1H), 7.16-7.19 (dd, 1H), 7.53-7.55 (d, 1H),
7.62-7.65 (m, 1H), 8.15-8.17 (d,1H), 8.56-8.57 (d,1H). MS (M+H, 313).

25 The compound had ECs, for activation of a hT1R1/hT1R3 umami receptor
expressed in an HEK293 cell line of 0.08 pM, and when present at 0.03 pM enhanced the
effectiveness of monosodium glutamate with an ECso ratio of 5.9.

Example 1a: 5-(2-methoxy-4-methylphenyl)-2H-1,2,4-triazole-3(4H)-thione: To
a solution of 2-methoxy-4-methylbenzoic acid (1.81 g, 9.22 mmol) in 9 ml of pyridine was
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using a mcrowave synthesizer. Then the m xture was filtered hot and the

aqueous solution was cooled in ice and acidified to pH 3 with cone. HCL.

The solid was filtered and washed 20 with water and dried to give white

powder (43% . Exanple 4

2-((5-(4- & Jaéwﬂsuxg ¢ 9 3mfoflahd iAot WAL QRLEYPRYT ! fifn H NN -
Prepare ner to

5. (4 et hyl pmmngmi)oaﬂbhhde @DGH@Sanml@Ms Sc(d%iﬂlijld t}felrmﬁmﬁ exastjted o4a). fand

2- (br onmonet hy. ri dine hydrobro 71%  1H.NVR (500 , O: 5

1.18-1.22 (?1 h.3Hje mixtugg was B@Pe{ateg'é?@massgg ]ag%e& W?thsvbatér ?%%V"\’%%ﬁ SO%%B, 14.3

(bs, 1H). MVt fileddd, walifed With &5&@&%@@@ r#%ﬂ&jed'-:t@@ IﬁlqrM%at NM@CO?&&Be@

hTI RL/ hTl R3 unmam receéptor expressed an HEkK293 cell” line of 0.14 pM and

when pr esenteatetl abrefigx vl 2edalys n’Ehﬁ;isusmswewae Gitered hetsamd dfe agpp@scolution yeut amat e

wi th an EC50 t.1 o _of

5. (4- £t hy | preeisiy g fdned PO 8 i Fons HOY g selid waigralpndvago kil v | oy

manner to ewaemirﬂd&adwtsgmga%ﬁébwa)@m)gj chloride (y| eld 65% . Exanple 5

2-((5-(4,5-dinmethyl furan-2-vl)-1H1,2, 4-triazol -3-yl thio)nethyl)pyridine H

ONN NS NRDN1, Prepared in a mmlaFﬂMEér to exanmple 1 usmg

5- (4, 5 di Lngi @b iuiafea o ibhent ol iy A ARIERTRL © 52
and 2- (bronometnyr ) pyridi ne nydr opront de. 0

dMsO): S 1.98 (s, 3H), 2.28 (s, 313)\ 437(s 2H),676(s 1H),73

(m1H, 7.45 (d, 111), 7.75 (t, s, 1H. MS(M+H, 287). The conpound
had EC50 for activation of a h mam receptor expressed in an
HEK293 cell line of 0.58 pM and at_0.1 pMenhanced the 15

ef fectiveness of nonosodi um gl ut amate WI t h~an ratio of 4.4. Exanple 5a:
5-(4,5-dinmethyl furan-2-yl)-2H1, 2,4-triazol e- 3¢ -thione: Prepared in a
simlar nner to exanple |a using 4,5-dinmethyl furan-2-carboxylic acid
(yield 25%. Prepared in a similar manner to example 1 using 5-(2-methoxy-4-methylphenyl)-2H-

1,2,4-triazole-3(4H)-thione (example 1a) and 2-(chloromethyl)-5-methylpyridine (example
2a). Yield 14%. '"H NMR (500 MHz, CDCL): 62.29 (s, 3H), 2.41 (s, 3H), 4.00 (s, 3H), 4.51
(s, 2H), 6.75 (s, 1H), 6.90 (s, 1H), 7.40 (s, 1H), 8.1 (d, 1H), 8.4 (s, 1H), 11.5-11.7 (bs, 1H).
15 MSM-+H, 327.1).
The compound had ECs for activation of a hTIR1/hT1R3 umami receptor
expressed in an HEK293 cell line of 0.49 pM.
Example 2a: 2-(chloromethyl)-5-methylpyridine: 2,5-Dimethylpyridine (5.18 ml,
44.8 mmol) was mixed with DCM (100 mL) and cooled in an ice bath. MCPBA (15.5 g, 2
20  eq.) was then added in portions over 30 min. The solution was stirred at r.t. overnight. The
reaction mixture was then washed with aq. NaHCOs, brine, dried and evaporated to produce
an N-oxide that was used without further purification. A solution of the N-oxide (2.22 g, 18
mmol), p-TsCl1(5.15 g, 27 mmol) in DCM (3 mL) was heated at 40°C under argon for 2 h.
The solution was then added dropwise to a solution of triethylamine (3.8 mL, 27 mL) in
25 DCM (18 mL) while heating at 40°C under argon. The orange solution was heated at 40°C
for an additional 3 h. Then the mixture was cooled, neutralized with solid NaHCO3 (2 g)
and evaporated under vacuum. The crude material was dissolved in MeOH (24 mL) to give
an estimated product in 0.75 M solution. The crude solution of 2-(chloromethyl)-5-

methylpyridine was used in the next step without further purification.
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anple 6 20
((5-(4,5-dinethylfuran-2-vl)-1H1,2,4-triazol-3-ylthio)nethyl)pyridine H
NN N~ Prepared in a simlar manner to exanple 1 using
(benzofaran-2-yl)-2H1,2,4- triazol e-3(4H)-thi one (exanple 6a) and
- (brononet hyl ) pyri di ne hydrobrom de. Yield 59% 1H NWR (500 MHz, CDCl3): 6
4.37 (s, 213), 7.26-7.34 (m 5H), mg{_ﬂpléz (d, 1H) 7.55 25 7.57 (d, 1H),

5. (s, . 1H

Ex
2.
0
5
2

7.65-7.67 (d, 1H) H  309). The conpound
had EC50 for acid@xdc a3 > ‘ voymegylipgiidingssed in an
HEK293 cell line oT 2. 5 pM and eanr esent at 0 1 pM enhanced t he

ef fectiveness of nonosodi um gl uyamat eMwyt h an EC50 ratio of 2.88. 73 Exanple
6a: 5-(benzofuran-2-yl)-211-1] rivazol e-3(411)-thione: Prepared in a
simlar manner to exanple 3a using behzo SJ/répf carbonyl chloride (yield

739 . Exarrpl e 7 N |

2-((5-(2,5-di methyl furan-3-yl)-1H1,2,4-triazol-3-ylthio)methyl | pyridine H

ON N S5 NP eadna@mﬁlasmmm@noes&mp@mﬁﬁngzmldﬁnéthﬁpm@ DPH-1,2,4-
-(2,5-di rretzwi/qlfuran 3-yl)- -triazol e-3(411)-thione exarrpl e 7a) and

2- ( br SorBaNa-3 (Y- t@?%eml%%)@mi ae(bromﬂnaqﬂw Ipigne hyguppromidsn Yaglg coc:| 3) S
29
Ty, '3 R i Ehout PR kRt i8S A D ) (G e

conpound Xd7.e%060, Ay 7.2817i31 dtni, dH), 74 1a7 AT (R1IHW T717R37. ﬂ’r‘rém; 2H)e&é@{805r4 (dexpr essed
in an HEK293 i 2. 07 and when present at 0.1 M enhanced the
effectivgﬁ W%%@@ompun}% h]l[vlo te with an EC50 ratio of 2.1. Exanple 7a:
5- (2, 5- di et hyiht bérapousdhad B2k for Zetidatidn G2 TARI(HAHR3 ia@fi@ecepfdi epared in a

simlar rranner 0 ex | e 3a.using 2,5-dinethylfuran-3-carbonyl chloride 15
(yi ell§ 7zopresse t %293 cell line of 0%9 UM, and when);/)resent at 0.01 uM enhat){cedth

(2) l(\f (5 (e‘ﬂfeémféhéEEBPiﬁbﬁé’sroeﬁr@gMaha{e'%ﬁl @ Bckthiff@laB-yl thio)ethvl)pvridine H
Example 3a: 5-(2,4 dimethylphenyl)-2H-1,2,4-triazole-3(4H)-thione: A

suspension of thiosemicarbazide (800 mg, 8.78 mmol) in 9 mL of pyridine was added 2,4-
dimethylbenzoyl chloride (1.68 g, 10 mmol). The reaction was heated at 150°C for 10 min

15  using a microwave synthesizer. The yellow solution was evaporated to dryness and then
diluted with water. The white solid was then collected and washed with water. The solid
was suspended in 20 mL of 1 M aq. NaHCOs;. The suspension was heated at 180°C for 1 h
using a microwave synthesizer. Then the mixture was filtered hot and the aqueous solution
was cooled in ice and acidified to pH 3 with conc. HCL. The solid was filtered and washed

20  with water and dried to give white powder (43%).

Example 4
2-((5-(4-Ethylphenyl)-1H-1.2 4-triazol-3-ylthio)methvlpyridine

H
‘—< >—<\NJ\5/\N/:\j

Prepared in a similar manner to example 1 using 5-(4-ethylphenyl)-2H-1,2,4-

25  triazole-3(4H)-thione (example 4a) and 2-(bromomethyl)pyridine hydrobromide. Yield
71%. "H NMR (500 MHz, dMSO): § 1.18-1.22 (t, 3H), 2.64-2.66 (t, 2H), 4.52 (s, 2H), 7.30-
7.88 (m, 8H), 14.3 (bs, 1H). MS(M+H, 297).
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N S N Prepared in a simlar manner to exanple 1 using

5-(4,5-dinethyl furan-2-yl)-2H 20 1,2,4-triazole-3(4H)-thione (exanple 5a)
and 2-(2-bronoethyl)pyridiniumbronm de (exanple 8a). Yield 55% 'H NWR (500
MHz, CDC13): 3 1.96 (s, 311), 2. 24(s 3H), 3.28 (t,2H), 3.49 (t, 211),

6.77 (s, 1H), 7.13-7.23 (m_ 2H), (1, 110), 888 (s, 1. VS(Met  301).
The conpound haﬁlmoﬁmh@cﬁqsvﬁtfla@hvaﬁpnafﬁﬂ Wh’ﬁ”h&%ummmecﬁpéﬁeptor 25

d | h d
The Cor f ectiiaRa g BHO8s bobfindtr 1 Ao E DA T Bhn el M ENNANCE

Exanpl e 8aeffe2t1(/éhehxrofnmiohqdu)mgrutainatewnthlan@ﬁsmnoiﬁma sol ut| on of 2-(2-

acid e yel VBHTE AR BH-BASTHER Db Ty fhipies P ‘6‘ral 2 days.

The reagt i gniMBSarffer BVARA )ﬁtﬁ@sﬂgd{e&hﬁb@ﬁoﬂ%ﬁbﬁﬁb Eﬁel@%@%‘)‘ce a brown solid.
The solid was re-crystall from I sopropandl to produce a |light tan

solid (73%. 1HNI\/R(500I\/HZ dl\/BO).ﬁMés%(t 2H), 3.95-3.98 (t,

2H), 7.95 (t, Hé [Ei:'gszls ﬁolﬁ Exarrpl e 95
2-((5-(2,4-dine craeimens HEORERIANENE dine -OH
-ONN Il NN- Prepared in a s Iaeranner to exarrplelusmg

5-(2, 4-di net hoxybenzyl)-2H 1, 2, Ne 3(4H) -t hi one (exanple 9a) and

2- (bronmonet hyl ) pyri di ne hydrobro 34% 1H NWMR (500 MHz, CDC13):

3377(s 3H), 3.79 (s, 3H), 40(s s,2H), 10 6.35-6.45 (m

2H), 7.1 (d, 1H), 7.15 (t, 1H), 73(d li-i) 2I(t, 1H), 8.5 (s, 1H).
M5(MtH, 343). The conpound had EC50 for acti vatl on of a hT1R1/hTI R3 umam
receptor expr &¥geated i apmiiEmarogr tesxample dasing S1(49-dmethyifugienyléBsent  at

0.1 g'Vi ”hﬁgﬁecfi%of%%%fﬂﬁ%é (LRSS 59 arlRN@EAWHh A yhiRIR hF adblothidd) ECS0

ratio
5- (2, 424 ntelbXipb S HNMR. (36D MR, 4MI0)ak 01988 GBH)2.2(soHi), 457 dpakReb.76 6, a

simlar to a cetic acid. 1H NWR
(500 o, Db B s 18 S0 8, ba @I MR @2 Oy Y 1
(bs, IH), 9.8 ( b]ﬁhe cbidpourkPhad ECs, for activation of a hT1R1/hT1R3 umami receptor
expressed in an HEK293 cell line of 0.58 uM, and when present at 0.1 pM enhanced the
15 effectiveness of monosodium glutamate with an ECsp ratio of 4.4.
Example 5a: 5-(4,5-dimethylfuran-2-yl)-2H-1,2,4-triazole-3(4H)-thione:

Prepared in a similar manner to example 1a using 4,5-dimethylfuran-2-carboxylic acid

(yield 25%).
Example 6
20 2-((5-(4.5-dimethylfuran-2-y)-1H-1,2,4-triazol-3-ylthio)methyl)pyridine
\N /l]\

S =
0

Prepared in a similar manner to example 1 using 5-(benzofuran-2-yl)-2H-1,2,4-
triazole-3(4H)-thione (example 6a) and 2-(bromomethyl)pyridine hydrobromide. Yield
59%. "H NMR (500 MHz, CDCL): & 4.37 (s, 2H), 7.26-7.34 (m, 5H), 7.4-7.42 (d,1H), 7.55-

25 7.57 (4, 1K), 7.65-7.67 (4, 1H), 7.75 (t, 1H), 8.62 (s, 1H). MS(M+H, 309).

The compound had ECs, for activation of a hT1R1/hT1R3 umami receptor

expressed in an HEK293 cell line 0f 2.58 M, and when present at 0.1 uM enhanced the

effectiveness of monosodium glutamate with an ECsg ratio of 2.88.
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(bs, 1H). Exanple 10 20

2-((5-(4-Ethyl -2-methyl phenyl)-1H1, 2,4-triazol -3-yl thio)nethyl)pyridine H
N UNSAN | Prepared in a simlar nmanner to exanple | using

5- (4-et hyl - 2- et hyl phenyl )-2H 1, 2,4-triazol e-3(4H)-thi one (exanple 10a) and
2- (bronmonet hyl ) pyri di ne hydrobrom de Yield 39% 1H NWMR (300 MHz, dMSO: S
1.17-1.22 (t, E&hhxplezsaéie-(bsnzoﬂm)an-zzymﬂm,M-ttﬂdole-ztitml-ﬂlionze: FWerfased ih) ,

7

.14-7.18. (m_ 2 7.27- 1(m 1H),.7.47-7. 49 . , (bd, 1H),
7.72-17. 7?‘“&‘% mf?%ler t‘Be’SeéﬂPﬁe %al'gséllg b%ﬁ“%@(%@“’%ﬁ%ﬂ??‘}%e&pﬁd mpound had EC50
for activation of a hTIRI/hT1R3 umggganiR€gpt or expressed in an HEK293 cel |
line of O. 02 pM Exarrpl e 10a:
5- (4- Et hyl - 2- 2ef($:42.pidémothylipe A3 pared in a
simlar rranner to exanpl e 1 a usi ng /ﬁ-et hyl - 2- met hyl benzoi c acid (exanple 5
10b). Yield 59% Ms (MH, 220) anpl~g 10b: 4-Et hyl - 2- net hyl benzoi ¢ aci d:
Met hyl 4-et hyl - 2- met hyl benzoat ’m{; 10c) (2.37 g) was dissolved in aq.
NaOH (1M 40 nl) and the sol ut he&¥

¥ or e C overnight. The m xture was
washed wi th hexanes and the aqueous | ayer s gcidified with 6N HCI to pH
2. Thé title product was obtained as a whiteXNprecipitate, follow ng 10

filtration angdlinhags (i ndan SR bmarpanilic, forzn 31
4- et hyl - 2- met hy benzo%u51 S eoro 2- iret hyl bengzt:)lc acid an Y) 17. 6 nmol )

was suspéidettiazele: BUAERY thisfne K@z@ﬂpm Tah atgch?- (Qrﬁmemntbaﬁpyraii@hmqlnldfh e mxture

win e oA 7 RN o P R A Ao e e ATy o

4-chl oro&H) T28ve2dyd, heEnz038-2.36.6d, dH).01. 75 (tEHD) 8(65GOLE). IMSQV-EH( 28796 g, 92%
that was used_jn the next step. without further purification. The ester

(2.98Yg, 16 ?§°r&wndmgﬁﬁwvattwaﬂgﬂgﬂh’fgﬁ%élm%aecpwmme (100 ni)
and NVP e)%pregséd fm Hend3 éeﬁlhm@%?ﬁbb?@?taﬁﬂ%gnﬁﬂ ;&taigo 1 Qwenm&altme was added

giving a red solution. Then solution in ether) was added
dr opwi se elfenfieeness gbmonnsodinin glitagate Frith an BExragiotaiZded dark brown and t hen

vi ol et and 204t hen .ed f r i The,r i,pn was dil uted
w th ether angxalagﬁwﬁéas(%’go me{hﬁz “5%??56%{%{;?%&1%&?@@4 {00 ). The crude
product PREpardlid AsihARr Wahier &6 Hmplelheusip@Tbidfitdhfugan3-carbaydchlovde e washed

ith water an rine, dried over S and
With et et 379! ' ed over My

Example 8
2~(2~(5-(4,5-dimethylfuran-2-yl)-1H-1.2 4-triazol-3-ylthio)ethyl)pyridine

!

Prepared in a similar manner to example 1 using 5-(4,5-dimethylfuran-2-y1)-2H-

20 1,2,4-triazole-3(4H)-thione (example 5a) and 2-(2-bromoethyl)pyridinium bromide
(example 8a). Yield 55%. '"H NMR (500 MHz, CDCl,): & 1.96 (s, 3H), 2.24 (s, 3H), 3.28
(t,2H), 3.49 (t, 2H), 6.77 (s, 1H), 7.13-7.23 (m, 2H), 7.65 (t, 1H) 8.58 (s, 1H). MS(M+H,
301).

The compound had ECs for activation of a hT1R1/hT1R3 umami receptor

25  expressed in an HEK293 cell line of 1.87 nM, and when present at 0.1 uM enhanced the
effectiveness of monosodium glutamate with an ECsg ratio of 2.66.

Example 8a: 2-(2-bromoethy})pyridininm bromide: To a solution of 2-(2-
hydroxyethyl)pyridine (3;11, 26.6 mmol) was added 30 ml of 33% HBr in acetic acid. The
yellow solution was heated in the capped vial at 78°C for 2 days. The reaction was
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evaporated. The residue was purified on silica gel (30% Et OAc/ hexanes) to
give nethyl 4- ethyl-2-nethyl benzoate as an oil (2.37 g, 83 %9. (1H NWMR (500
MHz, CDC13): 5 1.26 (t, 25 3H), 2.63 (dd, 2H), 3.9 (s, 3H), 7.1 (b, 2H),
7.85 (d, 1H). Example 11

mxtur e of FBROEL piat pid ALl b AT BN e b N S lee el

1 nmol ), 1 Teett Esppoiparbl teprohdeeriphntan SARD(76%h). ﬁﬂmmowmmdms&;} §BR-ny, 1. 05

(2001 of 1Wbas 0eapernty e SERANS AP hao b PRRE e e Vi ol

was seal ed and the m xture was |rradE§,;Iﬁ e(9M crowave, Personnal Chem stry,
Bi otage from Tl psal a sweeden) at 125 m n. The m xture was t hen
diluted Wi th wat € 2h4tdimetoyirangy b 11p Dpynigiséed with | M
amoniumcitrate, 0.25 Mag. HCO-@&nd br| ne dr| ed over NgSO4 flltered and
evapor ated. The crude product was rified on silica gel (Eluent: 10% M:OH
in DCM to give 2-((4-p-Tolyl- ,3-triazol-1-yl)nmethyl)pyridine (88 ng,
3599. '"H NWR (300 MHz, dvBO): S 2: # 5.72 (s, 2H), 7.30- 7.45 (m
4H), 7.77-7.89 (in, 3H), 8.60 (80 1M~ (MrH, 251). 10 The conpound had
EC50 for activation of unam receptor e 8 Fo an HEK293 cell |ine of
4.66 gM Exanple 12 2-(2-(4-p-Tolyl-1H1, 2, 3- zol -1 -yl)ethyfpyridine
N--N _ NN 15 Prepared in a simlar manner tj&si:%‘ple 11 using

2- (2-bronoet hyl ) I Y] ,

dMBO © 6 2. 30 (F%W’H% 5@%%&%%&9%@%5%%5@4@%@0%% ,67%(31

7.21-7. 23 (tripzokHp(4H)-tHibnd (idmple9a) B)2-(borkdnathfdipytidine hytfobradaidé. Ymle) I\/B

[ an Aot SORE (U s K teatn o3 s S0 TU s 2 3R o0
3- (2, 4-1y meg By rbemny by, 6:1(@YTr s 4, YHIEIW! 1), 9YRy, E8ag s g 1EN-MSaMHE,
343).

The compound had ECs for activation of a hT1R1/hT1R3 umami receptor
expressed in an HEK293 cell line of 1.2 uM, and when present at 0.1 uM enhanced the
effectiveness of monosodium glutamate with an ECsq ratio of 2.66.

15 Example 9a: 5-(2,4-dimethoxybenzyl)-2H-1,2,4-triazole-3(4H)-thione: Prepared
in a similar manner to example 1a using 2,4-dimethoxyphenyl acetic acid. "H NMR (500
MHz, CDCl3): 6 3.80 (s, 3H), 3.90 (s, 3H), 6.4-6.5 (m, 2H), 7.1 (bs,1H), 9.8 (bs, 1H), 10.2

(bs, 1H).
Example 10
20 2-((5-(4-Ethyl-2-methylphenyl)-1H-1,2.4-triazol-3-ylthio)methvl)pyridine

Prepared in a similar manner to example 1 using 5-(4-ethyl-2-methylphenyl)-2H-
1,2,4-triazole-3(4H)-thione (example 10a) and 2;(bromomethyl)pyridine hydrobromide.
Yield 39%. 'H NMR (300 MHz, dMSO): & 1.17-1.22 (1, 3H), 2.46 (s, 3H), 2.60-2.64 (dd,
25 2H), 4.50 (s, 2H), 7.14-7.18 (m, 2H), 7.27-7.29 (m, 1H), 7.47-7.49 (d, 1H), 7.58 (bd, 1H),
7.72-7.77 (m, 1H), 8.50-8,51 (d, 1H). MS(M-+H, 311).

75



To a m xture of 2-(brononethyl)pyridine hydrobrom de (116 ng; 0.46 mmol ) and
25 6- (2, 4-di met hyl phenyl ) pyri dazi ne-3(2H) -t hi one (Exanple 13a) (100 ng, O0.46
mmol) in EtCH (3 nL) was added EtONa (20% in EtOH, 25 pl) and the reaction
was irradiated in a mcrowave at 140C for 4 mn. The crude m xture was
dried down and puffed on silica gel (Eluent: 5% MeOH in DCM to give
3-(2, 4- Di net hyhpb@ﬁydu)m@ladEscgoiidfmﬁathidfatﬁmknhﬂnkﬁmhiaﬂﬂzédaptof49 ng, 35% as
a white solidgolld HN %OIXHZ dvsQG S 77 Z.4°J (s, 311), 2.54 (S,
311), 4. GYPIESse MHEI%%B 1716(0 31M- " 6.45-6.52 (m 211), 6.75-6.78 (d,

1H), 6.84-6. BE:agﬂﬁg@éo]a% 5. B-Ey102- 9t Xﬁpheﬁ'ﬂ)ﬂl—f 1184 &lﬁgle(ﬁ"lﬂ?ﬂhloﬁ@ (MrH, - 308).

The conpound or activatio Umam receptor ex ssed in an
HEK293  de¢parddiime sipfilat nnivgr t6 exauanip | ausigzd-ethyl-2-methylbenzoic a01d (example

6- (2, 4- Di,net hyl VARN I—? khe-3(2H) -t hi one: 3-chloro-6-(2, 4-
di et hyl &@%@5 d@isdgfg ?ég le 13b) (1.36 g) was refI uxed with thiourea
(473 mg, 6.2 BExaRple 10b: Etmly(-?-axemylbénﬁmcsmm %etﬁyh‘ﬂ gm@nﬁ)\@por at ed,

and water (45 nL) was added to the resid foll owe 318 nmg, 3

mol ). THexampiells) a3 ee)wasidissolvadim aqwNaO Bl M09 &) syd fhelspklézpnbﬁated/\?és hed with
di et hyl ,

03 et iyt SHanofeehlt LBl ol wficitsitbrancs and the ggneous Jeyeppos sicifed,,

dVBO) : Swith 6NBHC$to [HHp, Th tBR ;(rsducﬂtvl)s oblail&} a8. aSﬂn(erpre(ﬁﬂﬂ)a,te TolRfwidg 31 (d, 1H),
7. 46- 111): MB (M+H, 217). Exanple 13b:

3- chi! § %é‘(ﬂt“é’n&nk%f‘%‘%&@rl&%g% yr| da2|) ne: 6( (2, 4- ) e

di met hyl pheny Igkpmpiedag: Me&(ﬁhi)etﬂﬂez (RIS e - MasroheRb G behidk RREL3 (5. 15

m, 55 15 nmol) at 85C for hours. Fol | ow nq cooling and treating with

crushed 28 H@mm@wlsuspe@mdanda@ﬂ@wmweth md of eq;lce@ragerdllézsp43§h@ of the
3-chl 6 2.29
(o. ary . e e telESct, By MBS RSl pSrajec R O A el Sy © 5

(dd, 2H) ,Et(()A(& Hried b89r. MER@filtered &et evaporated to give methyl 4-chloro-2-

6-(2 I d 3 2H) t f. 20 | id

o (ot LN DA L L 5O, B e S 2 o,
ol ) waswﬁlbmrﬁlﬁﬂhr? ﬁéﬂi@nf ’Pﬁe e%teh (z 96 REB Iﬁllﬂsn WaX luhder MES aeRRpIRge dOWN to room
tenperature and wa ded fol l oned by conc. ag. NHAOH (1 nl).

The i xdissedvehia Hﬂr‘sﬁ@ nw)tand E)MP (9|1@3Lﬂ msi h@ﬁ(ﬁf)u agetylestonate 63 lWamg.di¥ed
Yot Gy d BT b BB o RS ) PR > A1
to gi ve hﬂ&ddb@vﬂ%imﬂkﬂdgﬁﬁouﬁ&rﬁng\hihbempﬁﬂdﬁmf d Hark tgown atdhen vididuliri ( 300
7 212 gwsgh@pdvas #iirpgd g by 15 105 i (Tg g@fﬁbwn i @&lueq%gmgwger apﬂxﬁl}lﬁ%@iyplo?lex ampl oy
the addition of aq. HC1 (1M, 10 ml). The crude product was extracted with ether. The
combined organic layers were washed with water and brine, dried over MgSQO4 and
evaporated. The residue was purified on silica gel (30% EtOAc/hexanes) to give methyl 4~
ethyl-2-methylbenzoate as an oil (2.37 g, 83%). (‘"H NMR (500 MHz, CDCl;): 6 1.26 (t,
25 3H),2.63 (dd, 2H), 3.9 (s, 3H), 7.1 (b, 2H), 7.85 (d, 1H)).
Example 11
2-((4-p-Tolyl-1H-1,2,3-triazol-1-yl)methyDpyridine

30 A mixture of tBuOH (1.5 mL), water (1.5 mL), 2-(bromomethyl)pyridine (253 mg;
1 mmol), 1-ethynyl-4-methylbenzene (122 mg, 1.05 mmol) and NaNj3 (68 mg,1.05 mmol)
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3- (Benzyl t hi o) - 6- (2, 4-di et hyl phenygpvridazine N=N 30 78 Prepared in a
simlar manner to exanple 13 using benzyl brom de and 6-(2, 4-

di met hyl phenyl ) pyri dazi ne-3(2H) -t hi one (Exanple 13a). Yield 53.5 ngy (38%.
1H NVMR (300 MHz, dwvsO): 3 2.29 (s, 3H), 2.34 (s, 3H), 4.60 (s, 2H),

7.16-7. 17 ' 7.30-7. 7.47- , -7, 2H) ;
v i a0 dlup Anigeladdicl. Albopef siidy i it cildi o pibrind e 5 2
gx? r2 ez SeDid isglﬁﬁ?l)%&? 6ed6t62elhd sti!rn'de@eustzpénsi’fmﬂ ;rﬁlé in(ﬁm@egledemd the Sl\iétﬁre was .

- y &4- ne \ - 0- ridaln-Zz- ne oX r azl ne

3- Chl or o- 6-%@?%&%22—%%9%%9@313% iﬁé’t?(%@ﬁ/”ppas asyyeedey) ahbz,%c?ﬁﬁ%) was
di ssol ved infint PhURRBE #8s g&ieﬂ clli%xgé@lxlitﬁ %va’c’@r)and %%raﬁhﬁ&as(elmglct%)o EtBt:)A%D Kg ,ng

di et hyl phenyl boronic acid ( ny, nmmol ) was added, foll owed

y
(276 ng? 2 washel Witta bl antmeonim ciivate, 128 M egdEClend bsinpgiried guer Mgb@a filtered

Tetraki s(triphenyl phosphin ald adi um (.23 . 0, 1) er
argon and taﬂg eﬁ@)ﬁ?ﬁ?&['ﬁ[&g CW% %Foéif’lfa%yaéséj u%xég& ﬂ’ingF‘i‘ ge?hggﬂgxg | %/%M&%g ?%Dﬁgﬁov ed
under vacuusgi® Q-(@—pﬂf@ﬂﬂuﬂ-l,Zﬁﬁhiblmﬁﬁ)xﬁéfﬁcfﬂmﬁeﬁe‘(ﬂg Mg B 3}_1 anaR (300

successi vely washed with water and brine dried over S filtered and
evapor at ed. e 238t(R PRl 5 e pab i Ple d 48 s i) 85”\7/376&9 @EBERAM 986y  Et OAC
i n hexanes) i 4- Di met hyl phenyl ) - 6- (pyri di n- 2-yl met hoxy) pyri dazi ne
(169 ng, 581 Hgg(}gﬁv}\ﬁ?@?sol id. 1H NWR (300 Mz, dMBO): S 2.26 (s, 3H), 2.32
(s, 3H)I0 20 5. 62h¢sompdingd hdd EGsood &ctivatiordifumari 28eftor expressedid)an HEKZP37. 56

(d, 1H), 7.78-.7.84 Hy, 8.58-8.60 (d, 1H); M5 (M+H, 292). The conpound
had EC5f1 {8 hﬁ%ﬁ‘béﬂ‘%ﬁ of umam receptor expressed in an HEK293 <cell line

of 6.9 M Exanple 15a: 3-Chl oro- 6-(py.jxia%8 = Yyl met hoxy) pyri dazine: To a
solution of 25 NaH (1.44 g, 36 nmol, %Tn mneral oil) in THE (15 M)
was added pyridin-2- vyl Zf-tdapadiolyl 2 triagol-InyhethvhpyridiBe ni xt ure was

stirred for 30 mn at rt. Then 3, 6- dichlpropyridazine (1.79 g, 14 mol) was
added and the m xture was stirred at 5 urs. The reaction was
guenched with water and sat. ftded he product was then
extracted with Et OAc, dried ov SH filtered and evaporated. The residue
was 30 purified on silica gel (El"fent: 80% Et OAc in hexanes) to give
3- chl ong- 6- ( p3r ipglipAredin a similar manner to example 11 using 2-(2-bromoethyl)pyridine

hydrobromide. Yield 74 mg, 28%. "H NMR (300 MHz, dMSO): § 2.30 (s, 3H), 3.9 (s, 3H),

3.36-3.38 (m, 2H), 4.76-4.79 (m, 2H), 7.21-7.23 (m, 4H), 7.65-7.67 (m, 3H), 7.53-7.55 (d,

1H), 8.46 (s,1H); MS (M+H, 265).

The compound had ECsq for activation of umami receptor expressed in an HEK293
20  cell line of 16.35 uM.

Example 13
3-(2.4-Dimethylphenyl)-6-(pyridin-2-ylmethylthio)pyridazine

N=N C
—N S \ /

\_7

To a mixture of 2-(bromomethyl)pyridine hydrobromide (116 mg; 0.46 mmol) and
25 6-(2,4—dimethylphenyl)pyridazine—3 (2H)-thione (Example 13a) (100 mg, 0.46 mmol) in
EtOH (3 mL) was added EtONa (20% in EtOH, 25 pul) and the reaction was irradiated in a
__ microwave at 140°C for 4 min. The crude mixture was dried down and pufified on silica gel
( Eluent: 5% MeOH in DCM) to give 3~(2,4-Dimethylphenyl)-6-(pyridin-2-

ylmethylthio)pyridazine (49 mg, 35%) as a white solid solid. 'H NMR (300 MHz, dMSO: &
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| ret hoxy) pyddazi ne as a white solid (1.64 g, 62% . 'H NVR (300 MHz, dMSO):
57 79 (s, 21), (m 11i), "/.4s-/.54 (m 2H),7.82-7.88 (m 2H),

-8.59 (dd, 1H; M5 (M+H, 222). Exanple 16
, 4- Di net hyl phenyl ) - N- (pyridi n-2-yl met hyl )-1, 3, 4- oxadi azol -2-am ne N "\
NN To a solution of 5-(2,4-dinethyl phenyl)-1, 3, 4- oxadi azol - 2- am ne
( Exanpl e z68a¥, 3:{)94.55 (s3gt),a. U1 (saPdl)) 6.B2-63 7r(in, OH), dr45-a 62 (e dH); 6.176-6Wedadded

2- (br oror PV 37 (B 0L AaPo it BraPSity o MMy 39 e mi xture uas

stirred at 90@h@¥&ﬁd§61ﬁhthad E0§) 04 Mon ¥ tnlafTP8F ok BriREssdBiR Y ARIEh3t he 10
solid was dissolved in Et OAc, washed successively with ay. NaHCO3 and bri ne,

dried ovépll lingy®d45 M.t er ed and evaporated. The residue was purified on

sili c el to 2

5 et Byl pheny ERMBITAF {2 -PignethylphonyDpyridaping 3G hfons: chloro-6:34- 1 o704

?S avvi:ll) t d;m%l;dd};lﬁhny]bb&r“ﬁné w@deZlem%Q ‘wdS rath&éc; &gtil ﬂ;ﬂ))u;ea MBmg,6.8H, 5.1
s, 2 (m

8. 59- 8. 661el) mlEf%H %@n&é hrés“i emﬁ%urfrWés EHPB&ﬁﬁ‘dm}ﬁaﬁatEfcéé%w"éctu vation

of umam a&@éﬁ@@ﬁgreﬁ&ﬁ FARGA b?l\ﬁm(b'ﬁﬁg?hg, §?ﬂ1ﬁol§ 'ThE pPé(mp}QteStthoﬁi%ﬂ”pl e léa:

5-(2, 4- D net hyl phenyl )-134oxad|azo-2 am n To a sol ution of
2, 4- di rretV\hly chlémmWﬁlamlmwem¢wmh@1qm¢th¢@ﬂ dnnd do BIVdI6d)2i11ﬁe (12 nl) was

adde I f NaHCO3
(1. Ogo @yﬁﬁg@)pyﬁ azzbnev\é?fg)r&? (mg)% rlgw{ﬁ% r]{gg% stirred 2
hour s at 2r219 (s, BB, 2.8D () BHYI7.186B30 GOREDNT.2o7ad (8,0/H)/ 2460149@ 1), vésuum and
diluted with water The resulting solid was collected and dried on

vacuum t &-88i(¢é 151)(1’21%41\@%%I phenyl ) -1, 3, 4- oxadi azol -2- amine (1.88 g, 82%

whi t 2.52 (d, 3
7713 (d. 1H OE?QTBMH'W%@QQG@' “@?ﬁhéfﬁf’?ﬁd‘ﬁ? ﬁ)@‘igo) b5 Exa?pl e
16b: 2, 4duheteylpyanybpyrotagior ¥2iH Hene (Frarapls dBe)twasheaed weh ROICI(54L5 ml, 55
di | b i n. Mc 0 ni dded_anh
0 et | BERBPRENE Aoty o B et e BTl SERRISARNHCSS (o0 40
hours. Tobfainkdandrivid Mﬁcte&\/ﬁﬁglﬁélﬁﬂe gaﬁfﬂﬁ mﬂoxdra @294 SiRGhEHy 1 wwvrki@z@da ve
2, 4- dlneqh | benzohydrazi de as g 80
Scarpl o IFRMR (BRI 91829 & vacis @Haﬂmggw?.(@a%ﬁi}aas "

1H), 7.93-8.00 (dd, 2H); (M+H, 313).
Example 13¢: 6-(2,4-dimethylphenyl)pyridazin-3(2H)-one: A mixture of

y
S 5.
8.5
5- (
15

20  glyoxylic acid monohydrate (920 mg, 10 mmol) and 2’,4’-dimethylacetophenone (4.45 mL,
30 mmol) was stirred at 150°C for 2 hr. Then the mixture was cooled down to room
temperature and water (4 mL) was added followed by cone. ag. NH,OH (1 mL). The
mixture was washed with DCM. To the ammoniac solution was added hydrazine (314 uL,
10 mmol) and the solution was refluxed for 3 hours. After cooling to room temperature the

25  precipitate was collected by filtration to give the desired product as a white powder (1.1g,
55%), "H NMR (300 MHz, dMSO): 6 2.22 (s, 3H), 2.25 (s, 3H), 6.93-6.95 (d, 1H), 7.15 (m,
3H), 7.21-7.23 (4, 1H), 7.57-7.61 (d, 1H), 13.1 (bs, 1H); (M+H, 201).

Example 14
3-(Benzylthio)-6-(2,4-dimethylphenyl)pyridazine

S
N @_/\/__
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N=N N S Prepared in a simlar manner to exanple 13 using

3-(brononet hyl ) pyri dine 5 hydrobrom de

6- (2, 4- di net hyl phenyl ) pyri dazi ne-3(2H) -t hi one (Exanple 13a). Yield 39.5 ngy
(289% . 1H NAIR (300 MHz, dMSO: 3 2.29 (s, 3H), 2.34 (s, 3 4.62 (s, 2H),

H) ,
7.13-7.17 oH) . 7.31-7.37 211), 7.65-7.7 oH).. 7.89-7.90 (d,
114) 8.45-(8.m46( ?%épfﬁji,m%?‘gbﬂ-af T"T’}?’&Fr%%%"a?% ‘f&éng(l‘iﬁ&%nk’lbﬁ%ﬁd? a‘r‘ﬁg'(%é'npoﬁnd had

EC50 f tdindethi ] ¢ ; % i
B 15_%7&0 mErgithylPlger%gpﬁMneB@H@Pmﬁihe@Bﬁhﬁﬁ@ﬁﬂ)lY‘leWBﬂ'ﬁ'ﬁ%Q@/)lQ{WR i ne

2- ((5- (4-et KWQ%MMW);&?&%,)311)#-@%5;&%4-@%@4 2), Y1161 1) e 2B 33 734 ne  H

ONS)I NT lUg~i f i .

5- (4- et hyl gmar’rgltqu(wlpﬁggn@l’ §H§|_7|_614 é?%gr?’r%ng%Se%Jr(%l—z’l)oﬁ'hi one 15 (exanpl e 18a)
(100 ng, 50. 43 mmdhg compdindiad ECsifpr adiyatiehcefthni2nd( beceponetgryds¢doran dEIE293

hydr obr om de ﬁ?r.H%g ﬂ? ”\8@51 mol ). The suspensi on was heated at 60C for 22 h.
The reacti &Rl H%PLFEMXhs diluted with Et OAc and washed successively with
wat er and brine, dried over MgSHA, figkhgibRisand evaporated. The resi due was
purified on silica gel (Fluent: S%M:‘OT%—II:I\/) to give

2- ((5- (4- et hyl - 2- met haxARimethyvipheny6-¢oyridinadyimethogypiridazideret hyl ) pyri di ne
(95 ng) as a white powder (68% . 'H NWVR (300 dvsOQ: 5 1.19-1.22 (t,
3H), 2.63-2.69 (dd, 2H), 3.93 (s, 3H), H, 6.93-7.03 (m 2H),
7.25- 7.29 (m 1H), 7.49-7.5 (m , 1H), 7.93-7.95 (d, 1H),
8.50-8,51 (d, IH), 13.65 (bs, 11). H, ). The conpound had EC50
for activation of a hTIRL/ hTIR3 m receptor 25 expressed in an HEK293
cell Iine of 0.05 M Exanple 18a:

5- (4-et hyl - 2- met bogploenpytidlil yinethdkylpitiadameaERbdble-158) @DEmg Pmndlpwhdit i on
of 4-ethyl -2-nmet hoxybenzoic acid (exanple 18b%$(%k1§, 6.1 mol) in pyridine (6
81 nL) was m%emlueqqagmlé,ﬁtm higad waer L peasiisn 24as stirred at

r.t. for 2 hy i e i e he
Fenct on vad e HoRBRTAGE(II0SLTE it A aa o MR oA B RO BB 3
dryness and nithel) ant thetregiuw wis deghssed ustgrngdresteami d was col | ected and washed
ot AR RESHER AL el e LSRR G i b Sl
sol ut i onswasyixfederetiixddoReight AHeAbl bRs wer BifovedMrdBr $RBEm ahllh resitingl sol i d
was col l ected washed with water and dried to g@;{e

5- (4- et hyl - 2ok Wansafisntea With B1OAe, andsugaessivedy washed Mythiwaterad hgnegdried over
MgSO, filtered and evaporated. The crude material was purified on silica gel (Eluent:50%

O,

EtOAc in hexanes) to give 3-(2,4-Dimethylphenyl)-6-(pyridin-2-ylmethoxy)pyridazine
(169 mg, 58%) as a white solid. "H NMR (300 MHz, dMSO):  2.26 (s, 3H), 2.32 (s, 3H),
20 5.62 (s, 2H), 7.13-7.15 (m, 2H), 7.28-7.40 (m, 2H), 7.55-7.56 (d, 1H), 7.78-7.84 (m, 2H),
8.58-8.60 (d, 1H); MS (M+H, 292).
The compound had ECs, for activation of umami receptor expressed in an HEK293
cell line of 6.9 pM.
Example 15a: 3-Chloro-6-(pyridin-2-ylmethoxy)pyridazine: To a solution of
25  NaH (1.44 g, 36 mmol, 60% in mineral oil) in THF (15 mL) was added pyridin-2-
ylmethanol (1.16 ml, 12 mmol) and the mixture was stirred for 30 min at rt. Then 3,6-
dichloropyridazine (1.79 g, 14 mmol) was added and the mixture was stirred at 55°C for 4
hours. The reaction was quenched with water and sat. NaHCO; was added. The product was
then extracted with EtOAc, dried over MgSO; filtered and evaporated. The residue was
30  purified on silica gel(Eluent: 80% EtOAc in hexanes) to give 3-chloro-6-(pyridin-2-

ylmethoxy)pyridazine as a white solid (1.64 g, 62%). 'H NMR (300 MHz, dMSO): 6 5.57
79




white powder (55% . M5 (M+H, 236). Exanple 18b: 4-Et hyl - 2-nmet hoxybenzoic
acid: Methyl 4-ethyl-2 10 net hoxybenzoate (exanple 18c) (2.01g, 10.3 mmol)
was suspended in 1M ag. NaOH (40 nL) and the mixture was stirred at 60C
overnight. The reaction mxture was cooled to rt and washed w th hexanes.
The aqueous | ayer was then separated and acidified with 6N HCL to pH 2. A
whi te precipj,tabes . 3uEn,aol)) eed-ed4 Gas2i€xl 7,824 788 at, 2H) 28)517-8150 ¢dl, tLE);gvig e

4 et hyl ﬁg}z%)xybenzoi c acid (1.8 g, 97% as a white solid. '"H NWR (300

NB@)I 16 15 1.20 (t, 3H), 2.60-2.65 (dd, 211), 3.80 (s, 3H),

6 82- 6. 84 (d, 1H), 6.95 (s, 1H, 7eomried® (d, 1H). Exanple 18c: Met hyl

4- et hyl - 2- net hoxybenzoate To a sor'u |on of rret hyI 4-
chl or 0- 2- met hox3H Lo d:hi ‘ @diazpl-3-aminelHE (120 nl)

and NWP (12 rrL)was added under |nert at rmsphere Iron(l11) acetyl acetonate
(398 ng, 1.17 mmol) 20 gi vrn re cow EtMgBr (29 ml of 1M sol ution

in ether) was added dropw se un eva stirring. The m xture turned
dark brown and then violet a s stirred for 15 nore mn. The

reaction was diluted with et her and quenched upon the addition of aq. HCl
(1M 50 nmL). The crude product was extracted with ether and the conbi ned
organi ¢ | ayerFo a yehitionsdf Se@ sisdixethylphamip i, 3y-dxadisadlex-araind (Bxdnnde 164)i ed over

SO, fijlt d ted. 25 Th fi d i i |
(B vont - O3 EReEmo iRSTIR S wesiogite e $ii %, @O . S oo tlonsoat o
(2.01 g, thé%eﬁ%r?ﬁas%hed 2 @r%@ﬁgﬁ%m omﬁ‘re %122‘;% Jo. 5?1%&01) a%d)
2.65-2.7 (dd 21, m 1F) .

Exanpl e thsmlxm@tmlstme@hﬂ Qﬂr@ozelmghhahybdnmaataerenmvsdrgp@nya@mumﬁnm@hI or 0- 2-

rreth yb acrd ny A (1.5 m)
% ? ﬁ glsrs_)?/l &N ﬁ?m’l\)@ﬁgﬂ!\%\%}lgcev raﬁle%l' gﬁgcﬁagmgggmdt%ec\ﬁ%"sﬂext racted

]E oI Et OAgMgS(} fikered aaiswgpd)mtewaﬂrbadsmﬁet ﬁaf\@hrﬁled?mckﬂh:rai gebtohgﬁlrd B,pver MySH,

Iltered_an vapo at to lve t \ oro-2 nzoa e as a

whi t o SPREFpPIERy N-Gusgtin sy et T oaxedna 2 urEe (LOpBcHiS s

synt hesiggd. ﬂtﬂﬂvﬁ@()soemyr £8h 63 Igrfzi{s%ﬁﬁ%uft@&m%@@'ms(ﬁﬂ from

Maybridge, England, -) were eXperi ment estéd and ‘found to have a
r el at i velR), Ri2dH7.B (mi 2oy 7éﬂ=r?ei8t(rméHésB359a&6@fd At ME(MHEBR28Y). hT1IR1/ hT1R3

are Ehown 5. DOGHRR & o Heligpa G umapt Bospror s ms iR e R oo
rati o (vl lidg ofpo.3 Gdapound ECsa i MSG N
Example 16a: 5-(2,4-Dimethylphenyl)-1,3,4-oxadiazol-2-amine: To a solution of
2,4-dimethylbenzohydrazide (example 16b) ( 2g) in dry dioxane (12 mL) was added cyanic
bromide (1.28 g, 12.2 mmol) followed bya solution of NaHCOs (1.02 g, 12.2 mmol) in

20  water (12 mL). The resulting mixture was stirred 2 hours at rt. The solution was

concentrated to ¥ volume on vacuum and diluted with water (20 mL). The resulting solid
was collected and dried on vacuum to give 5-(2,4-Dimethylphenyl)-1,3,4-oxadiazol-2-
amine (1.88 g, 82%) as a white solid. 'H NMR (300 MHz, dMSO): 6 2.29 (s, 3H), 2.52 (d,
3H), 7.13 (d, 1H), 7.16 (s, 3H), 7.54-7.56 (d, 1H); MS (M+H, 190).

25 Example 16b: 2,4-dimethylbenzohydrazide: To a solution of methyl 2,4-
dimethylbenzoate (2 g, 12.2 mmol) in MeOH (10 mL) was added anhydrous hydrazine
(1.95 mL, 61 mmol) and the mixture was heated under reflux for 40 hours. Then the mixture
was evaporated and dried under vacuum to give 2,4-dimethylbenzohydrazide as a white
solid (2 g, 100%; MS (M+H, 165).
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lthiometh |I) yridine /o A3\ | 0.24 2.01 0.3 N
| phenyl)-2H 1,2,4-triazol-3- |thionmeth 1 yrid
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tio (vs. @ No. Compound E, CSS (ftm tM N A6 NI s\ / 0.52
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Prepared in a similar manner to example 13 using 3~(bromomethyl)pyridine
hydrobromide 6-(2,4-dimethylphenyl)pyridazine-3(2H)-thione (Example 13a). Yield 39.5
mg (28%). "H NMR (300 MHz, dMSO): § 2.29 (s, 3H), 2.34 (s, 3H), 4.62 (s, 2H), 7.13-7.17
(m, 2H), 7.31-7.37 (m, 2H), 7.65-7.71 (m, 2H), 7.89-7.90 (d, 1H), 8.45-8.46(m, 1H), 8.69-
8.70 (d, 1H); MS (M+H, 308).

The compound had ECs; for activation of urnami receptor expressed in an HEK293
cell line of 15.17-uM.

Example 18
2-((5-(4-ethyl-2-methoxyphenyl)-1H-1,2.4-triazol-3-ylthio)methyl)pyridine

/

0o

H

N’N
l/}‘% >—'\

s~ N

To a solution of 5-(4-ethyl-2-methoxyphenyl)-2H-1,2 4-triazole-3(4H)-thione
(example 18a) (100 mg, 0.43 mmol) in EtOH (2 mL) was added 2-(bromomethyl)pyridine
hydrobromide (129 mg, 0.51 mmol). The suspension was heated at 60°C for 22 h. The
reaction mixture was diluted with EtOAc and washed successively with water and brine,
dried over MgSOy, filtered and evaporated. The residue was purified on silica gel (Eluent:
5% MeOH in DCM) to give 2-((5-(4-ethyl-2-methoxyphenyl)-1H-1,2,4-tr1azol-3-
ylthio)methyl)pyridine (95 mg) as a white powder (68%). "H NMR (300 MHz, dMSO): &
1.19-1.22 (t, 3H), 2.63-2.69 (dd, 2H), 3.93 (s, 3H), 4.48 (s, 2H), 6.93-7.03 (m, 2H), 7.25-
7.29 (m, 1H), 7.49-7.5 (m, 1H), 7.71-7.75 (m, 1H), 7.93-7.95 (d, 1H), 8.50-8,51 (d, 1H),
13.65 (bs, 1H). MS (M+H, 327).

The compound had ECsp for activation of a hTIR1/hT1R3 umami receptor
expressed in an HEK293 cell line of 0.05 pM.

Example 18a: 5-(4-ethyl-2-methoxyphenyl)-2H-1,2 4-triazole-3(4H)-thione: To
a solution of 4-ethyl-2-methoxybenzoic acid (example 18b)(1 g, 6.1 mmol) in pyridine (6
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i met hoxyphenyl)-2H1,2,4 triazol-3-ylthio)nethyl)-5- neth |

n AlO ~--51.18 6.01 0.3 2-((5-(benzo[d][1, 3]di oon 5-yl)-2H
ri azol - 3- Ithio)rrethl yridine pl Al NI >s \ /

M thioserhmﬁsfbhzid’el@% s1g) 6 mIILOIBWaSthE’d @ndlthe ktaction was stirred at r.t. for 24 h.
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Ieynlrux Hé a'vas2 evapora{eﬁ%o dryness )Qlé H'xleg )dl %\'Ia’l v¥ rte':rdAn t'él sol\ld VAV%SS a\

collected and washed with water. The solid was suspended in aq. NaHCO; (1M, 20 mL) and
heated at reflux for 2 days. The suspension was filtered hot and the aqueous solution was
cooled in ice and acidified to pH 3 with conc. HCI. The solid was collected washed with
water and dried to give 5-(4-ethyl-2-methoxyphenyl)-2H-1,2,4-triazole-3(4H)-thione as a
white powder (55%). MS (M+H, 236).

~ Example 18b: 4-Ethyl-2-methoxybenzoic acid: Methyl 4-ethyl-2-
methoxybenzoate (example 18c) (2.01g, 10.3 mmol) was suspended in 1M aq. NaOH (40
mL) and the mixture was stirred at 60°C overnight. The reaction mixture was cooled to rt
and washed with hexanes. The aqueous layer was then separated and acidified with 6N HCl
to pﬁz. A white precipitate was collected washed with water and dried to give 4-ethyl-2-
methoxybenzoic acid (1.8 g, 97%) as a white solid. "H NMR (300 MHz, dMSO): 6 1.16-
1.20 (t, 3H), 2.60-2.65 (dd, 2H), 3.80 (s, 3H), 6.82-6.84 (d, 1H), 6.95 (s, 1H), 7.57-7.59 (d,
1H).

Example 18c: Methyl 4-ethyl-2-methoxybenzoate: To a solution of methyl 4-
chloro-2-methoxybenzoate (example 18d) (4.16 g, 20.8 mmol) in THF (120 mL) and NMP
(12 mI) was added under inert atmosphere Iron(IIl) acetylacetonate (398 mg, 1.17 mmol)
giving a red color. Then EtMgBr (29 ml of 1M solution in ether) was added dropwise under
vigorous stirring. The mixture turned dark brown and then violet and then was stirred for 15
more min. The reaction was diluted with ether and quenched upon the addition of ag. HC1
(1M, 50 mL). The crude product was extracted with ether and the combined organic layers
were successively washed with water and brine, dried over MgSO,, filtered and evaporated.
The residue was purified on silica gel (Eluent: 30% EtOAc in hexanes) to give methyl 4~
ethyl-2-methoxybenzoate (2.01 g, 50%) as an oil. "H NMR (300 MHz, dMSO): & 1.20- |
1.22(t, 3H), 2.65-2.7 (dd, 2H), 3.9 (s, 3H), 6.8 (s, 1H), 6.97 (m, 1H), 7.7 (m, 1H).

Example 18d: Methyl 4-chloro-2-methoxybenzoate: A suspension of 4-chloro-2-
methoxybenzoic acid (5 g, 27 mmol) in MeOH (18 mL) and conc. H,SO4 (1.5 mL) was
refluxed overnight. MeOH was evaporated and the residue was extracted to EtOAc and

successively washed with water and brine, dried over MgSOs, filtered and evaporated to

“give methyl 4-chloro-2-methoxybenzoate as a white solid (5.17 g, 96%).
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2- ((5-(2-net hoxyphenyl)-2H1,2,4- triazol-3-ylthio)neth I) yridine Al4 G}-s
2.48 2-((5-(2-chlorophenyl)-2H1,2,4-triazol- 3- Ithio nmethyl yridine N G\
~/ A5 \~s 2.54 2 0.1 2-((5-(3-chlorophenyl)-2H1,2,4-triazol
3-ylthio)meth 1) idine \o N_ Al6 2.58 3.16 0.3 2-((5-(

3,
5-di | h h = : »i L] = 3- | | Ldi \ N\ ~
2. 8|9rr§t 020)(;.yg enl\ﬁ(‘h%@mﬁ“éj%ﬂ%n%ﬁ;rhgﬁggs %f%—s %%%%a E@}LZQP %g{#%%h%%dl (fluﬁ)]z%yr I di ne
85 Tab :\/EG)A ﬂoxﬁnéisaﬂNmJ\ R{ﬁssﬁgm?gﬂ4m%mi§g§é&1%m§d,at)iv@ré weperi@eniily te@edpodind EC50
tL ~~ . . 0. .
5. ((5- (3. 4- Bablodises phanpep Ee el of Stectvabess sman 1ty SRRV TRAe | 1
Al9 's  N6. dfardi f@deptbrixpresséd {d 2 HEK 891\ QIMPIRE UL Yesdlik J6 tRat festing &€ Qhown
5 below in Table A.

Table A - Triazoles
Compound Umami | Ecsq ratio (vs. @
No. Compound ECs, (tM) MSG) (M)

N=e=x
N
Al AN /—@ 0.17 2.19 0.01
[

2-((5-p-tolyl-2H-1,2,4-triazol-3-
ylthio)methyl)pyridine

o}

°\ Ne=—

A2 N /—_@ 0.18 19 0.01
l \>—s
N\H

2-((5-(2,3-dimethoxyphenyl)-2H-1,2,4-
triazol-3-ylthioymethyl)pyridine

~°

A3 | \>.s/@ 0.24 2,01 0.3

N
~

2-((5-(4-methoxy-2-methylphenyl)-2H-
1,2 4-triazol-3-ylthio)methyl)pyridine
~° o

\ N—
N
\ /—@
A4 NI\H>-s 0.37 6.22 0.1

2-((5-(2,4-dimethoxyphenyl)-2H-1,2,4~
triazol-3-ylthio)methyl)pyridine

N
N,
AS | \>_s/_<\:> 0.42 15 0.03
N\N
H

2-((5-(4-isopropylphenyl)-2H-1,2,4-
triazol-3-ylthio)methyl)pyridine
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3- Ithioneth 1) idine - NN 1 A20 \ \ 7.37 4.84 0.3
2-(2-(5-(3,5-di et hoxyphenyl )-2H 1,2 4-tEiazol-3-ylthio)eth |) idine N N
A21 N 9.41 2-((5-(3-nmethylfuran-2-yl)-2H 1, 2,4- tdazol-3- |thio)nethyl
idine \ I / \ A22 7.38 2-(2-(5-(2-nethoxyphenyl)-2H1, 2, 4-
triazol-3-ylthio)ethyl yridine ci | \ i A23 ~ >5~ 12.95 / ryl N
3-benzyl - 5- (3, 4-di chl or obenzyl t hi o)pahle ACtitidzolst 1, 2, 4-triazole - 86 Table A
- Triazole d—umam EC5Q Tati 0 (VS. | mhii ﬁUW = (PM MSG A24
%ci ,--s|6. ,NI\~~3benu_p(5m624d|ch gcQlamzy| t pise) - 4 K%Ih

1-4H-1, 2,4-tri azolle N A25 T N( 13;]06 M

3-((4-ethyl|-5-mtolly 24tr|;z—o®
A6 \ /

2-((5-(4-methoxyphenyl)-2H-1,2,4-
triazol-3-ylthio)methyl)pyridine

N
N,
A7 | \>_/_O 0.74 2.33 0.03

2-((5-(4-ethoxyphenyl)-2H-1,2,4-triazol-
3-ylthio)methylpyridine

A8 N
B _s/—@ 0.94
N-\ﬁ

2-((5-m-tolyl-2H-1,2 4-triazol-3-
ylthio)methyl)pyridine

0.52

/o 0\ Ne—
A9 | N\>~s/—<\:>‘
"~y

2-((5~(2,4-dimethoxyphenyl)-2H-1,2,4-
triazol-3-ylthio)methyl)-5-
methylpyridine

AlO NI\ \>—s A 1.18 6.01 0.3
N

2-((5-(benzo[d][1,3]dioxol-5-y1)-2H-
1,2,4-triazol-3-ylthio)methyDpyridine

N

2-((5-(benzo{d]{1,3]dioxol-4-y1)-2H-
1,2,4~triazol-3-ylthio)methyl)pyridine

1.07
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"pyridazi ne" conpounds were purchased (Bl-2 from Asi nex of

Russia; B3 from | CN bi onedi cal

-3- |

na ht hal en- 2- ol

rese

| A27

arch of

have good eff
expressed in
bel ow i n Tabl
(M No. ECSI
i di n-2-yl nmeth
Ecso ratio (r
3-(3, 4-dinmeth
3-(2, 3-di hydr

\ ~s 7.92

l rvine,

N

-5-(pyridin-3-yl met hyl thio)-

CA; B4 fronlLife

Burl i ngt on, Canada) an@ableper Tmirmtled |y t ested and found to
abtps@ess as an 5 activator of | aUuhdmiRl)/BelkiR® (M @ ecept or
an ¥EK293 cel | | Cpmpouihe resul t SECofnMhat MB8EX | ng &M shown
e B. Tabl e Pyr| da2| nes Conppund Conpound Umajri EcS5Nlratio @
X AM (vs. 3 ( ——-d| hydr obenzo[ b] [ 1, 4] di oxi ntyl)- 6-
ylthio i da2| dazi nes| Conpound] Conpoupd Unmami
)a1t PM C 0 slVSG Nids | [ 8 B71.70 o1
oxyphen)l) 6- (pyP“l\ i n-2- yhneth I'thio) f dazing -N B3 - H / 8.4
obenzo[ b] [ (%]_cggogf(ﬂi]],2,4_trgzo?_3_ (pyridin-3 Imeth Ithio) azi ng

ylthio)methyl)pyridine
)
" \ 7/
Al [ ) 212 736 03
N
2-((5-(2-methoxyphenyl)-2H-1,2,4-
triazol-3-ylthio)methyl)pyridine
N
Al4 d §>~* \ / 248
N
2-((5-(2-chlorophenyl)-2H-1,2 4-triazol-
3-ylthio)methyl)pyridine
~)
cl N,
\ /
AlS | \>‘S 2.54 2 0.1
i
2-((5-(3-chlorophenyl)-2H-1,2 4-triazol-
3-ylthio)methyl)pyridine
A '
N—
Al6 ™o /~—<:::> 258 3.16 03
\
N\N
2-((5-(3,5-dimethoxyphenyl)-2H-1,2 4-
triazol-3-ylthio)methyl)pyridine
Ne—
N
”I\p;>~s 2.89 3.02 03
2-((5-phenyl-2H-1,2 4-triazol-3-
yithio)methyDpyridine _
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134 3.61 3-(2, 3-di hydrobenzo[b][1, 4]dioxin-6- yl)-6-(pyridin-3 Ineth Itbhio
yridazine Additionally a "tetrazol e" conpound purchased from Ryan Scientific
Pal ms, South Carolina, was experinentally tested and found to

of Isle of

have good effectiveness as
expressed in an HEK293 cel

i ne.

an activator of a hTIRL/hT1R3 umami
The 5 result of that testing is shown

recept or

i&&ébmmmm Umm Ecso ratio @

below in Table C. Table C - Tetraz
(M No. EG . qtlle'%ﬂ
2-((5- (4- (et g Lhil 0) pheny| kogldund et r azol -

“ Prpami | | Ecg ratip. (vs. .
Ecozkgthc°ra'(ﬁ% U@ﬁ%j/Savory
Fl avor ExperTments|USTIg Human Panerists: General [Panel st pelection: Basic
screeni ng ¢f sensofy-fas#@\testers. Potentjal panelists wefe testéd for
their abilities tojrank rate int ties of solutions represenfing the
five basic|tastes. |[Parell nke dsated intensity of five different
concentratiang of 10 each ofiL ive | 1 pwi ¢ conmpodndls: sucPdse (sweet),
sodium chl oride (salty), citrit acid (souf), caffleine (bitter), and
nonosodi um|gl ut amat e gsavory). In order to} be selected for |[participation in
testing, panelists {&4-dimstheryphenddladnk and rate sanples for iptensity,
W th a reasonablepundaolgeylipimsilioyidnepe ol | i naryl Taste Tebts:—The
panel i sts #elected in e above procedure were deened qual (fied for
perform ngPrelimnar te Testing=procedures. The prelimnary {taste
tests are wsed to eval Gat'e\ne cgnpggggé fpbr intensity of basic tastes and
of f-tastes.| At small gr@upJgfﬁ%aheli (n:5)6+ stle aBB{oxiTatggy P
concentratiions of {hel conpouiid (range 5 typically [pbetween 1{100°M |in
hal f-10g cycl es, e;g., 1, 3, 10, 30, and 1pO M in water and in a|solution
of 12 nM MBG to evalyate enhancegent., Pane|ists rate the fiye basi¢ tastes
(sweet, salfty, sour,gﬁﬁiﬁéﬁﬁﬁgﬁﬁgggﬂgry “as well ds off-tas(es (su¢h as
chem cal , atttc] —suffur) on a rabefed gnitude scate. panpies|are
served in 10 nL poftionsNat room tenperatpre. Thq purpose pf the fest is to
determ ne the highest concentration afZwhich
\
420 o \ 737 4.84 03
[~
2-(2-(5-(3,5-dimethoxyphenyl)-2H-
1,2,4-triazol-3-ylthio)ethyl)pyridine
/ I N=—
e} N
A21 N\ /F_§;:>
i\;%—s 9.41
2-((5~(3-methylfuran-2-y1)-2H-1,2,4-
triazol-3-ylthio)methyl)pyridine
7\
A22 N
N ¢ 7.38
—° Nl\n>-
2-(2-(5-(2-methoxyphenyl)-2H-1,2,4-
triazol-3-ylthio)ethyl)pyridine
Cl
= | ~ o
12.95
L)
3-benzyl-5-(3,4-dichlorobenzylthio)-4-
- methyl-4H-1,2,4-triazole
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10 there is no objectionable off-taste,
enhancenent of

taste or
t est ed.

off-tastes, i

t

and determne if obvious savory
savory taste exists at any of the concentrations
I f the conpound is effective and does not have objectionable

is tested with a trained (expert panel) in a |arger study.

Trai ned Panelist Selection: A traine r | was used to further
eval uate 15 eofpounds—that—had be&.dléagé)g T %m%; er P i ary—taste test.
Panel i sts for (ﬁ!’#;"f flel ned pan@ § sel ectedgid Mh cs‘]‘ém%s 9GNP of

. . . 50,
qual i fyi ng taste paretists: —Paner TSt artner [rai neu on—savo taste
by ranking and rating experinengs and | MP| conbi natijons. Panelists
conpleted a se}p‘ies of @«Vﬁﬁyﬂati s Pi fferentce fromreference tests
with savory slol"uti ong. ra expefinents, 20 panelists
eval uat ed easly MSG canc tratrﬂ (0, 6, 18,36 M) and nore gifficult VEG
concentrations (3, 6, ikenzﬂ*é(wl Wﬂﬂqﬁfh‘ﬂ'er. Conpojind testing with Trained
Panel : Conpounds—test s45 WW"%QM' were—eValuatedin—di-fference
fromreference experijnent ansjl sts V\B_I’@ given a reference |sanple|(12 nM
MSG + 100 M I|WP) and (as e sangl es\on a scalg of -5 tp +5 in|25
terms of diffle¥8nce ijn savoryyra te/fr e|refsggence (scorej -5 = much
| ess savory tjaste than the refe ence; 0 = sanme savofy taste as the
ref erence; +5 = nuch rm(z;ee@ﬁygrtmyﬂmatza-guaarg- the reference). Test sanples
were solutions with varyi nguasedaipydae MSG || MP, and|the conpound.
Typical ly, each sessijon gonpares the reference sanple to numefous tesgt
sanpl es. Test|s typically | uded vari ous sarrpl es with varying
concentrations of MSG and s wel] as|one blipd sanple|of the
reference itsed®, to|eval tx ZI_a.%g?acy Regsll t5 of thel|taste tests
are describe |in table 3 and at npounds of {he invenfion have been
found to provj de savqry t ast e 'or/ enhancenent |of the savory taste at 1 uM +
MSG when conpared td M‘beﬂ’wl Pwﬂmmemﬂﬁwb unds were tested against |the
reference in %%esi&%—ﬁﬁ%@mph@m‘zﬁ M MVSG— ALl —sanplés—were-
presented in {10 m vd r 00 ture Two| sessi ons |were conpl et ed
for each conpoyad testm el neproduclbility. Taste Test in
Product Protatype: cqul |m larly as dé$&ri bed above| Table¢ D.
Savor Taste Test ResUl t 3(4Golipbenadthioemstoab- Name Taste Data No. Exanpl e |
2-((5-(2-neth Z(Mﬁ%@hnethll)ﬂmléﬁmaiola stronglas

nmet hyl phenyl )-1H 1, 2, 4-tri azol -

yridi ne

3- 12nmM MSG + 100 pMII\/P yl t hi o) met hyl

Additional “pyridazine” compounds were purchased (B1-2 from Asinex of Moscow,
Russia; B3 from ICN biomedical research of Irvine, CA; B4 fromLife Chemicals of
Burlington, Canada) and experimentally tested and found to have good effectiveness as an

activator of a hT1R1/hT1R3 umami receptor expressed in an HEK293 cell line. The results

of that testing are shown below in Table B.

Table B - Pyridazines

Compound Compound Umami Ecs ratio @ (pM)
No. ECs (M) | (vs. MSG)
(\ A N
N§
° " 4
B1 / 0.6
3-(2,3-dihydrobenzo[b][ 1,4]dioxin-yl)-
6-(pyridin-2-ylmethylthio)pyridazine
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Example 1 2-((5-(
nmet hyl phenyl ) -1
Exanpl e

i di ne
strong as

2
H 1,
32
1,2,4-t

me
2,
((
i a

ri

t
4-triazol - 3-
5-(

zol

X
r
2

hoxy-4- 1 gMcpd 1 (in the absence of M5G as

strong as 12mM MSG vyl thi o) net hyl) pyri di ne

, 4- di et hyl phenyl )-1H 12 nM MG + 0.3 pM cpd as

-3- 12nM MSG+ 100 pM I MP ylthio nethyl yridine

Exampl e 4 2-((5-(4-Ethyl phenyl)-1H1,2,4- 12 MM MSG + 1 p. M cpd as strong as
triazol - 3- yIth| o net hyl)pyr| di nqaﬁ@rﬁ\dpﬁﬁﬁnﬂego M | MP Exanpl e 4

2- ((5-(4- Etrhy,; =11, p. vrcpd as
triazol - 3- 314%};5)@@ hyl ) pyr ﬁi’lﬁlnoeﬁgtrong as U v G@fﬁg@}:rp e5 §9%S)up
Preparati on Using an E-Ranol Stock Sol ufTo A conpound of the invenption is
di | ut ed usiing 200 p'oof sethanal, tol 0 0x\the desireld concentration|in soup.
The corrpourﬁd can be| son G r ted to acheive conplete solubility
in ethanol . Thezsoup is addl ng 6 g| of 1vegetabl e bou|llon base in 500
nL 10 of hot water {n a glass or stoneware bow . The water |s heated to 80C.
The concentiration pof @Vimbthoxighenyisgsatived bouillon is 2.2 g'L and{no | MP
added. After the bouil | ognbégaiosrdathessol ved, the let hanol stock solution is
added to the soup b \For 500 nL of , 0.5 nly of the [000x ethanol
stock is added for ration of 0.1 % |f the ethanol
interfereswith the gher concentrati pn of ethanol
stock sol ut/i onBtan d tR4 conmpound is|sol ubl e. Exanple
20 Chip Preparatio e carrijer conpos|tion cenprising
a conpound |of Fornu ihg the clonmpound of Fornula (i)
with asalﬂﬂf‘.‘ixture —2 +Horehtoertde—an

nonosodi um|gl ut amat e salt mi xture added w w|to chips
woul d resulit in the of MSG and the copmpound of Fornul a
90 (1). Fon 1 Bpmf n| chigs, [7 ng of the conpound is

m xed wth|10 g of m xture if{s ground Lsing ajnortar
and pestlefuntil m e brokenf into uniform small pieces
by usi ng a btender— For PaCT o g of cThips, IT-4 g of the salt—m xture is

wei ghed out.

seconds or
al um num
are then

The chip pieces are first heated in a mcrowave for 50 5

untAdditiearlby a Tietazole compaurel mypchasd foorth Ryan Scikwtifipeofjsleof of
Sy RASRE LS % 1

an activator of a hT1R1/hT1R3 umami receptor expressed in an HEK293 cell line. The

Jﬁfp‘&% S ety %(tp%nger'n

over th

C
have good effec

trllve%ess a-ghe chi ps

5 result of that testing is shown below in Table C.
Table C - Tetrazole
Compound Compound Umami Ecs, ratio @ (uM)
No. ' ECs (uM) | (vs. MSG)
S N§N
~ T
ct N ) 591
N
2-((5-(4-(methylthio)phenyl)-2H-
tetrazol-2-ylymethyl)pyridine
Umami/Savory Flavor Experiments Using Human Panelists:

General Panelist Selection: Basic screening of sensory taste testers. Potential
panelists were tested for their abilities to rank and rate intensities of solutions representing
the five basic tastes. Panelists ranked and rated intensity of five different concentrations of

10 each of the five following compounds: sucrose (sweet), sodium chloride (salty), citric acid

(sour), caffeine (bitter), and monosodium glutamate (savory). In order to be selected for

participation in testing; panelists needed to correctly rank and rate samples forintensity,

with a reasonable number of errors.
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maki ng sure that all the salt is place in the bag as well. The salt m xture
and chips are then shaken to ensure that the salt is spread evenly over the
chi ps. Exanple 21 10 Juice Preparation A conpound of Fornmula (1) is diluted
usi ng 200 proof ethanol to 1000 tines the desired concentration in a

vegetabl e | ui ce. pFfnAhAPTRte TN TIRRDaRlislEIELIRONEghdve photeilieiverd! ended

with natural and/or artificial flavors (including MSG to nake a "key". The
flavor key deemasl quatiBer! for performpes Riebiningfy TastpeTesingpioaedueesc dhe erelimanasy t o

assure hono | ' he | uUic i LLut ed
W eh vater e e g b8 4 B EAERAY Bl Rk SRS B e L)
aspartane, Gmalgeuglofpmelista =@ tasiexspprokimaslg Skbadeeations th thefcbmpourdeamgeund

tion iis add final d bl ended.. Exanpl i cy Tomat o, Jui
b Bl oody N Be25m At SF e En & Ty 5 O abded 198 PO PAPEREd: ent
to a spice bhgsduliditds 1783M NISG! Y S MR nh N EhX bR QHahe Hve BRIcGSstdYl end i's

di spersed into a portion of the tomato paste, blended, and that blended
paste is furlswest sty selucbiiters and daronyparaiivell aspiftastes (sudthes qhgmiical, metalihien

diluted wit r, na r S at _high 1. er . I short
o O "t L S8 g ebbio A BAeh, RS S8 ol ke d ETDSIE pUHiBed @odtn
nodi fi cat i onanperstuiea Thapinpose of ke tedtlis foeleteateitie Kifiespéodsaitiatiom memlition

wi t hout departing fromthe scope or spirit of the invention. O her
enbodi méﬁt 5 e e chisgenebls:p irante a9 dgispaing b oObVIOUs RYSEY @GR OF ERhapFFIaREOL ¢

from consi desaly Rre@kiskheasAsiGhd ddndbialonesy, acti ce of the invention
di sclosed herein. It Is intended that the specification and exanpl es be

consi dered as ex&ith¢ eamypound is effective andidpesenot bevsrdjestidnablg off-tasiss, ibisiestagf t he

enbodi nent s t I,npvent.i i indi cated by the 30 followng clainms. 91

VE CLAI M 1&%%%@?@%@3?@%@%&@&% e{%v‘gy'corrposi tion conprising: a) at |east

one conesti bl e pTeaiued PamelisoBeediontoX gaipedeipes pasel e nsdfto fintidr byahwte | east a
| east one coppound having the

fS gy%?/aflga\é%{)lpgggﬁlﬁ ﬁ{%iﬂﬁa%‘baeg%%g&aﬁ&r t RREPERH 255 158 i s a nonocyclic or
bi cyclic aryl or pheigk @i trkiaH Skl $QEREEGE Bom the larger group of qualifying taste
panelists. Panelists were further trained on savory taste by ranking and rating experiments
using MSG and IMP combinations. Panelists completed a series of ranking, rating, and
difference from reference tests with savory solutions. In ranking and rating experiments,
20  panelists evaluated easy MSG concentrations (0, 6, 18, 36 mM) and more difficult MSG
concentrations (3, 6, 12, 18 mM MSG) in water.
| Compound testing with Trained Panel: Compounds tested by the trained panel were
evaluated in difference from reference experiments. Panelists were given a reference
sample (12 mM MSG + 100 uM IMP) and asked to rate samples on a scale of -5 to +5 in
25  terms of difference in savory taste from the reference (score: —5 = much less savory taste
than the reference; 0 = same savory taste as the reference; +5 = much more savory taste than
the reference). Test samples were solutions with varying amounts of MSG, IMP, and the
compound. Typically, each session compares the reference sample to numerous test
samples. Tests typically included various samples with varying concentrations of MSG and
30 IMP, as well as one blind sample of the reference itself, to evaluate panel accuracy. Results
of the taste tests are describe in table 3 and shows that compounds of the invention have

been found to provide savory taste or enfrancement of the savory taste at 1 uM + MSG when

compared to 100 pM IMP + MSG. Compounds were tested against the reference in
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one or two aromatic rings independently selected from benzene rings and
five or six nenbered heteroaryl rings, each aromatic ring optionally

havi ng-one, two, or three; R20 substituent radicals bound thereto, wherein
each e radical is independently selected from hydroxyl, NH2, NO2, SH SQO3H,
P(O (OH) 2, halogen, or a Cl1-CA organic radical; ii) hAr | is a five or

Si x- e nbempiem‘ettb amhw;thout LA MG aAllfsamphg wereqrestntetl g 10 mévelnmas as

|ndependentl /or ereln any
Formy i ng R BREERD e SRECRE YEEompltted bor R Plaer AR o URES) oot ot
fromfrom@?&prd\duciﬂﬁﬁy |||) X is 0, S, S(O) 502 CR8BR9, or NR10O; iv) n the
I nt eger zero, one and R? are |ndependently

sel ect ed fronFWﬂT%%éhPTOQWSE‘HOtYP?\W‘FI&WIdonwﬂa@las dearrihsdRbov: a O - 4
organi ¢ radical, and R7 ang,,RY ﬁQ&ff%?&P&f%Hl}’s sel ected from hydr ogen
hydr oxyl Coth Ocﬁnh,i CA—organrc radr cat, and Ro TS Nydrogerr,—ttatogermn, o
Cl-4 organi\?: ddi cal ; C\‘he)mmlrl‘iamts a five or six- nﬁhkermdaheteroaryl r| ng
havi ng @ e Ae—Cad u.. ateomand—at—teast FH Lr"""“. at om
and wher & ﬁlﬁé %%{%Fﬁq%ﬁ% Srs of the %’P’Mmfirﬁl\ﬁ 8 StEaRg féndent |y
sel ected from CRIBEtphy a@l' SahetenH Magi ]:@dl ndepende tly
sel ect edlf rom hydrdioymet e, NH?_ NCP. SH SCBRH_ P(O) (OH) 2
hal ogen,| Esampledt] - @(H@mﬂ)@xrédl cal, and phsM gl GIEtheﬁB@pé%G@'iS@as slel ect ed
from hydr ogen, or| metigipl@aydrigahRd- -triaztilGal | stopgaes 12mMOMSE: i bl y acceptabl e
salt thereof. 2. |Hithiometbglpiridineconpositipn of claim 1l wherein the cdnpound
has an EGwémplen are-(5h,RiihdhyigheanyhriiH-r ecei oM MSG €93 [iMapd absitting3® (M 3.
The comgsti bl e cqnpmsiddzen3-of clai m 1 whef sipiMiMSGGoN@OLVIdMPas a nol gcul ar
wei ght from 175 t|G1thfdfmethl e ol e. 4. The conesti bl e conpositi on of

clai m 1 'Wigheen t@e«ﬁgﬁny&%ﬁ THELIREN 107 ANVAMSEZ TNPOpd & Bitg oo~ |The
pogestl bl e conpogiilQ 3_ ﬂp})m%el n ﬁmﬁ’%@G fbﬁﬁ@lﬂ,ﬁdl cal's are

I ndepen t et H; I

al koxyl ?}%Ha] 18?(1y- Vzl (;25: ) xﬁjag‘%ﬁzz?hal ﬂg[ﬁbd %ﬁ’é@%‘m@@"s@

CO2R21 NHR2L din as 1

5 Example 19

Soup Preparation Using an Ethanol Stock Solution

A compound of the invention is diluted using 200 proof ethanol to1000x the desired
concentration in soup. The compound can be sonicated and/or heated to acheive complete
solubility in ethanol. The soup is made by adding 6 g of vegetable bouillon base in 500 mL

10  of hot water in a glass or stoneware bowl. The water is heated to 80°C. The concentration
of MSG in the dissolved bouillon is 2.2 g/L. and no IMP added. Afier the bouillon base is
dissolved, the ethanol stock solution is added to the soup base. For 500 mL of soup, 0.5 mL
of the 1000x ethanol stock is added for a final ethanol concentration 0of 0.1 %. If the ethanol
interferes with the taste of the soup, a higher concentration of ethanol stock solution can be

15  prepared provided the compound is soluble.

Example 20
Chip Preparation

A comestibly acceptable carrier composition comprising a compound of Formula (I)
is made by mixing the compound of Formula (i) with a salt mixture (typically a mixture of
20  sodium chloride and monosodium glutamate) so that a 1.4% of the salt mixture added w/w

to chips would result in the desired concentration of MSG and the compound of Formula

90



NR21R21', SR21, S(O R21, and SO2R21wherein R2' is an alkyl. 6. The
conesti bl e conposition of claiml1l wherein the R0 and R30 radicals are

i ndependent |y sel ected from hydrogen, hydroxy, fluoro, chloro, NH2, NHCH3,
N(CH3) 2, CO2CH3, SEt, SCH3, nmethyl, ethyl, isopropyl, trifluoronethyl,

Compost 1 on W 14 LR BegiRe e orEiPuld sl 2T R eUR p iped YR 6T 71 ©

conesti bl e eflnpE%irNISG. The gildumis grofhel &iny 4 hortR20d padieaatibmatee welldgpendent | y
sel ected from hydroxy, .SH, NH2, a hal ogen or a_ an_ al kyl, al koxyl

al koxy- al kychips grgdrken intr niformmpdl nigaes by nsingmblander o eack9%-6 &fships. IMHR21
NR21R21'" S hﬁér : : 1 | -E!ggsjar 24 @MLend tly

sel ected al E%&he%éﬁ) e eclggnglsg?%?% \ggﬁ%}g{é?h on g (t: al #}ﬁg@@ﬁ@gﬁ%gas t he
structuré&: sé@0ds @GmaDwar. dFhe/piemes ReRp@ad R®nRdarige plReOof Bp@®am forl. dhe R20

wherein the 0.and.R20' radicals are.in epndently sel ected from hydrogen,
v oxy, 11 60FGXCBR IR AR Ry s by st ches P eep e S othyi
et hyl, i sopm@Ritlg.sufelthdtlal OResaR MM hoe iTBAIURE Vs wRlINTKY salf HAIS BAKShipsi€lthen
trifluoromethoxy groups. 10. The conestible conposition of claim1l wherein
Ar has the §kakgetagnsure tiys thrzelt RApreadiseendy pver ke RIG- and R20 radicals are ,
I ndependently sel ected from hydrogen, 1Y fluoro, chloro, NH2, NHCH3,
N(CH3) 2, CO2CH3, SEt, SCH3, nethyl, epﬁéﬁﬂ—rs, opropyl, trifluoromnethyl,

met hoxy,l0et hoxy, isopropoxy, and trJiditePrepaeitivmxy groups. 11. The

conesti bl e conposgition o ai wherein Ar s the struct ’ or (/
T2 The comest | b EBRBBL BB Sirdn et B rooketipn 1 00€tmestl Loy
pyrazinyl, desifet dedeRithtiodlin BYEdMbIE k. The WeohdBsolkide of fiERDipdluf 16 diRRsi ti on
of claim 12 wherein the R20 substitutent radicals are |ndef)endent|y

K

sel ect ed f r Sienegravidypaiurahgndfetificial flevars (ineipding MIEAo makersicey” NIty vor
CO2CH3,  CN, kaEfs’ble‘ﬁ%%v(i}H?&)P%qon o?b%ka%é Q@Bg?;gx%lslgraté td dss O HOMBEMNy. THBT hoxy,

et hoxy, isopropoxy, a uor o
15  remainder of the juice concentrate is diluted with water and mixed. Sweeteners, such as

HFCS (High Fructose Corn Syrup), aspartame, or sucralose, can be mixed in and blended.
The flavor/compound portion is added as a final step, and blended.

Example 22
Spicy Tomato Juice or Bloody Mary Mix

20 A compound of Formula (I) is added as a dry ingredient to a spice blend that may
include MSG, and mixed thoroughly. Spice blend is dispersed into a portion of the tomato
paste, blended, and that blended paste is further blended into the remaining paste. The paste
is then diluted with water. It may be processed at high temperature for a short time.

It will be apparent to those skilled in the art that various modifications and variations

25  can be made in the present invention without departing from the scope or spirit of the
invention. Other embodiments of the invention will be apparent to those skilled in the art
from consideration of the specification and practice of the invention disclosed herein. It is
intended that the specification and examples be considered as exemplary only, with a true
scope and spirit of some of the embodiments of the invention being indicated by the

30 following claims.
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14. The conestible conmposition of claim1 wherein Ar conprises a furanyl,

thi ofnranyl, pyrrolyl, pyrazolyl, oxazolyl, or isoxazolyl ring. 15. The
conesti bl e conposition of claim 14 wherein the R20 substitutent radicals are
i ndependent |y sel ected from hydrogen, hydroxy, fluoro, chloro, NH2, NHCH3,
N(CH3) 2, CO2CH3, SEt, SCH3, nmethyl, ethyl, isopropyl, trifluoronethyl,

met hoxy, WEBt(HoAIM: isopropoxy and trifluoronethoxy groups. 16. The

conesti ble co |t ein Ar .conprises a benzofuranyl,
benzothléfuragy?a 8ﬁ§ﬁngvﬁbp] p&@ﬁﬁ&ncgypn$ﬁg conesti bl e conposition of
claim 16 whergjn tMeﬁeo@rbdrrB&Q)léﬁddﬁ@|c&oﬂé@rmbﬂﬂﬁ@&iﬂmﬁllaﬂéoﬁﬁh&ﬂ ed from

hydr ogen, quoro chloro, nethyl, ethyl, isopropy trifluoronethyl,
net hoxy, ethoR, i %ﬁsb@wyry %Y&WP#‘#IPWWh 3 Qjﬁtcﬂjlﬁé‘rommund'm@méonest i bl e

conposi tion of cl aj &nﬂﬁgreln hAr' conprises a pyridyl, pyrazinyl,
pyri dazi ne or yrlmélny ring having the structure: or RN-// R R

INNNR 94 or R6 NN1R6 R6 " (N-I\%Ml n the R6 and R6, radicals are
i ndependent|ly present or absepthmhd ar icidependent | y sel ected from fl uoro,
chloro, nmethyl, ethyl, isopropyl, trif{Uoro ‘hmhﬁ met hoxy, et hoxy,

| sopr opoxy, and trifluoronethoxy groups.. 19."The conestible conposition of
claiml whereiype®YN' 1S a pyridyl, pyrazi nyI pyr| dazi nyl, or

pyrimdiinylradi cal having the structure: N or N-/ 20. The
conesti bl e conposi Vi on AFis@mgoeeycl hﬁﬁébl@ywcrwhorﬂita@rqaﬁér%@?%é@fﬁwmg R6 R6 R6

["\oror\ O1 HS R, R alnafil rlflgs mh'ép\ené%ntl%elgﬁedqﬁ‘oﬁ"benzene rings

and five or six membered heteroaryl rings, each aromatic ring
optionally having-ene, two, or three R substituent radicals bound
thereto, wherein each R? radical is independently selected from
hydroxyl, NH,, NO,, SH, SOsH, P(O)(OH),, halogen, or a C;-C4
organic radical;

ii) hAr! is a five or six-membered heteroaryl ring radical having from 1
to 4 heteroatoms independently selected from oxygen, sulfur and/or
nitrogén, wherein any remaining members of the heteroaromatic ring
are independently selected from from CRS, N, NR';

i) XisO,S,S(0), SO, CR®R® or NR';

1v) n the integer zero, one, two, or three;

V) R®, R4, R®and R® are independently selected from hydrogen, oxygen,
hydroxyl, NH,, SH, halogen, or a C,-C4 organic radical, and R’ and
R!? are independently selected from hydrogen, hydroxyl, or a C1-Cy
organic radical, and R® is hydrogen, halogen, or a C;-Cy4 organic
radical;

vi) hAY? is a five or six-membered heteroaryl ring having at least one
ring carbon atom and at least one ring nitrogen atom, and wherein the
remaining members of the heteroaryl ring are independently selected
from CR¥, N, NR31, O, and S, wherein each R¥is independently
selected from hydrogen, hydroxyl, NH,, NO,, SH, SOsH, P(O)(OH),,
a halogen, or a C;-C, organic radical, and each R*’ is independently

selected from hydrogen, or a C1-C4 organic radical;
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OS5 N or or R R R R6 or or wherein R6 is hydrogen or a Cl-C4 al kyl or
al koxyl radical, and R7 is hydrogen or a d-C4 alkyl radical. 21. The
conmesti bl e conposition of claim?20 wherein R6 and R7 are hydrogen. 22. The
conesti bl e conposition of claiml wherein hArl has the structure: NNNN

R7 or or N " NN glj/ ~ R1. 77 g{lb Rﬁ]lggqor N Ror or N 95 F~N~ or\N*~Y N=N
N=N wherein R i %W?g@ﬁ ageP J&f-. t°gani ¢ radical . 23. The conestible
conposi tion2of ciTB: fardedtividRbRpEsIIN dfTlddrWERen thompbenCIBEHAY oran
conposition of claiml wherein hAr' has the structure NN N~ 17 wherein

R7 is hydrogen ohThRTIC/f{!T@B PR TopeREAT Ofless thgn atigyé 3@ lbst i bl e conposi tion of
N NS or SN s Nag gl CREp et | ki i R e o o o
N 26. The coneswelgheframrift s $00cgmams paxlnzolen 1 wherein hAr' has the structure:

4. The comestible composition of claim 1 wherein the compound has between 10 and
22 carbon atoms.

5. The comestible composition of claim 1 wherein the R?® and R* radicals are
independently selected from hydroxy, SH, NH,, a halogen or a an alkyl, alkoxyl,
alkoxy-alkyl, hydroxyalkyl, haloalkyl, CN, CO.;H, CHO, COR*, CO,R¥, NHR?,
NRPR?', SR%, S(O)R?, and SO,R* wherein R?! is an alkyl.

6. The comestible composition of claim 1 wherein the R* and R* radicals are
independently selected from hydrogen, hydroxy, fluoro, chloro, NH,, NHCHs,

N(CHs),, CO,CHjs, SEt, SCH3, methyl, ethyl, isopropyl, trifluoromethyl, methoxy,
ethoxy, isopropoxy, and trifluoromethoxy groups.

7. The comestible composition of claim 1 wherein Ar comprises a benzene ring.

8. The comestible composition of claim 7 wherein the R* radicals are independently
selected from hydroxy, SH, NH,, a halogen or a an alkyl, alkoxyl, alkoxy-alkyl,
hydroxyalkyl, haloalkyl, CN, CO,H, CHO, COR*, CO,R*!, NHR?, NR*'R*"

SR*!, S(O)R21, and SO,R*'wherein R?! and R?" are independently selected alkyls.

9. The comestible composition of claim 1 wherein Ar has the structure:
R20
RZO RZO
> > h

R20° R20'

RZO
R20 R20"  R20 R20
or or \@ or
" > > R

wherein the R?’ and R?® radicals are independently selected from hydrogen,
hydroxy, fluoro, chloro, NH,, NHCHj3, N(CHs;),, CO,CH3, CN, SEt, SCH3, methyl,
ethyl, isopropyl, trifluoromethyl, methoxy, ethoxy, isopropoxy, and
trifluoromethoxy groups.

10.  The comestible composition of claim 1 wherein Ar has the structure:
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NI/ r "N~/ or -NNor 1, " ao R 27. The conestible conposition of
claim1 wherein hAr' has the structure: N=N N==N NNl or -N N 28. The
conmesti bl e conposition of claiml wherein n is one or two. 29. The
conesti bl e conposition of claiml wherein n is one. 30. The conestible
conposition of claim1l wherein Xis S NH _or 0. 31. The conestible
conposition of claim1 wherein X R€ 32R?*The conestible conposi tion of
claiml1l wherein R3 and R4 are hydro 33. The conesti bl e conposition of
claiml wherein R and R10 are hydroges . The conesti bl e conposition of
claiml1l wherein R6, Rs, and R9 are hydrog&n. 96 35. The conestible
conposi ti on ofyhelef the R2WAATEY RadRihls £ indBfendBitly RcteRPromRli-&ka, ar e

hydrogen. 36. The conesti bl e conposition of claim1l wherein hArz conprises a

pyridyl, pyrakydgxy, flugro, pilpionNEhYHCHs. Y CIB], COPuety SFbIGHH, metyhgdylt i on of
cl ai m1 wher ej 2 h t o N~ . : ' h S oan
i nteger sel ec!sggllgﬁdo%}g{%m%e l?,ﬁ’ %%ﬁw gﬁax%%ﬁlﬁﬁi%d%gﬁ%}g% ly selected

from the grouproapssi sting of a hydroxy, fluoro, chloro, NH2, NHCH3,

N( CH3) 2, , CN, SFt, SCH3, t hyl thyl, jsopropyl, trifluoronethyl,
met hoxy, li??ﬁiffﬁ? cmgﬁal?gﬁewy?ﬂ%%gﬁlﬁ%r L oPerin Aol eHbioRiE conest | b 6
conposition of claim1l V\herei/n-@he pyridineg-adical is a 2-pyridine radical
havi ng the structure: ATN,-,0-JRX0) n" whergi n" is an integer selected
fromO, 1, 2, or 3 and each i ndepern ly selected fromthe group
consi sting of a hydroxy, fl u?igih\l 196, WHCH3,  N(CH3) 2, CO2CH3, CN,
SEt, SCH3, nethyl, ethyl, isopropyls trifluoromethyl, nethoxy, ethoxy,

i sopropoxg, and trifluoromethoxy. 39. The conestible conpgsjtion of claim 38
wher ei n A% j s The comgstiblpicampesiaait ofiglaimdlowhrseingrGAMBFSes| 2y PIRER%L n n" i s
1. pyridazinyl or pyrimidinyl ring.

13.  The comestible composition of claim 12 wherein the R?® substitutent radicals are
independently selected from hydrogen, hydroxy, fluoro, chloro, NH,, NHCHj3,
N(CHs;),, CO,CHj3, CN, SEt, SCH3, methyl, ethyl, isopropyl, trifluoromethyl,
methoxy, ethoxy, isopropoxy, and trifluoromethoxy groups.

14.  The comestible composition of claim 1 wherein Ar comprises a furanyl, thiofuranyl,
pyrrolyl, pyrazolyl, oxazolyl, or isoxazolyl ring.

15.  The comestible composition of claim 14 wherein the R*® substitutent radicals are
independently selected from hydrogen, hydroxy, fluoro, chloro, NH,, NHCHj3,
N(CHj3)2, CO,CHs, SEt, SCH3, methyl, ethyl, isopropyl, trifluoromethyl, methoxy,
ethoxy, isopropoxy, and trifluoromethoxy groups.

16.  The comestible composition of claim 1 wherein Ar comprises a benzofuranyl,
benzothiofuranyl, or benzopyrrolyl ring.

17.  The comestible composition of claim 16 wherein the R?® and R* radicals are
independently selected from hydrogen, fluoro, chloro, methyl, ethyl, isopropyl,
trifluoromethyl, methoxy, ethoxy, isopropoxy, and trifluoromethoxy groups.

18.  The comestible composition of claim 1 wherein hAr' comprises a pyridyl,
pyrazinyl, pyridazine or pyrimidinyl ring having the structure:

/;

U L
RS N—7 Nre RE \N—N'\RS'
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41. The conestible conposition of claim|l wherein further conprising at
| east a savory flavor nodul ati ng anount of nonosodi um gl utamate. 42. The
conesti bl e conposition of each of clains 1-41 wherein the | 0gl3 of the
partition coefficient of the conpound bet ween n-octanol and water is |ess

than 5.5. 43. The conestible c n of a@h_ clalns 1-41 that is a
food for animal consunption. ones 03|t|on of each of
claims 1-41 that is a food for coﬁ%u (Jon 45 The conestible
conposi tion of each of clains Ridl a% is 8l edﬁfron1the group

consisting confeghignend Rsandli@(%rd}’caﬁra%jiﬂﬁép%ndén@lg g?ers&ﬁ%‘f abslfll do¥ aRY OdUCt S,

sweet or savory snacks, snack bars repl acenent products, ready neals
soups, past as, m@lepmdditlesﬁlectam&enh flvwod shlota, owéyl, feﬂudtsisopdwliyédﬂﬂwdmﬁthyhl Il ed
foods, oils and f_% bﬁ?é foodsk Hﬁgt @read% 46. The conestible

conposi tion of eREHOEY: oAy iRoPIoPLXYRE TUNEKPIRQXY HauRS: pre neat s,

poultry, fish, VegLiRsESle clhpdsitfon OF cldifn wgeremlArTHaea ﬁﬁaﬂs%yﬂ@hﬁylcormom tion
of each of claims 1-41 that is a frozen food, an uncooked food, or a fully
or partially cooR&ilarayeor pyrmidmykradisaleiaring|tee $AWEBI ti on of each of clains
1-41 that is a soup, a dehydrated or conCﬁé;rated soup, or a dry soup. 49.
The conesti bl e conposition of h ¢ ?blai 4134540 that is a snack food.
50. The conesti bl e conposition y clarms {-41/that is a cooking aid
product, a meal solution producty meal enhaeegnent product, a seasoning,
or a seasoning blend. 51. Thesc ble co sitikon of each of clains 1-41
that is a beverage, a beveragei<ﬁr-,/ a bewerage-toncentrate. 52. The
conesti bl e conposition of each cy'lnson-41 thay is a soda, or juice. 53.
The conesti bl e conposition of ean f clains at (s an al coholic

bever age. 54 The conestible conposition of each of clains 1-41 wherein the
conpound i s2fr esEpg comestipls sormperitian; pf daipy brhereindyArahas Sa SRS on fr om about
0.01 ppmto about 30 ppm 55. 'Hae comestibke conpositign of each of clains

1-41, wherein the conpound |f%grese Le[ﬁggpéoqgeggzggign from about 0.05
ppn1to about 15 ppm 56. i_ siti ch of clains 1-41
wherein the conpound is present "in a co rati on frorh about 0.1 ppmto

about 3 ppm 57. The conestgble conp05|t|on of each of clainms 1-41 wherein a

wat er sol ution conpr|S|nq/3fé§i\lo p f the co / d has a savory taste

judged by th / \
as judged by the A y ‘% ¥
RE R6 R® 7
NNTTE oy NSy Y
RS RG 7 RG

ks i\ 3 org/@\; or‘:/\&;

wherein R® is hydrogen or a C;-C4 alkyl or alkoxyl radical, and R’ is hydrogen or a
C,-C4 alkyl radical.

21.  The comestible composition of claim 20 wherein R® and R” are hydrogen.

22, The comestible composition of claim 1 wherein hAr' has the structure:

N-NT R oy /E‘ﬁ\
e A

R7\N—N or Ny or NrR? or R7\N\
A A A A
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majority of a panel of at |east eight human taste testers. 58. The

conesti bl e conposition of each of clains 1-4t wherein a water solution
conpri sing about 10 ppm of the conmpound and 12 : mM nonosodi um gl ut anat e has
an increased savory taste as conpared to a control water solution conprising
12 MM nonosodi um gl ut amate, as det erm ned by the majority of a panel of at

| east eight hunman taste tes\er(/s\ . The~c ng}s};glbl e conposition of each of
clainms 1-41 wherein a water ‘sokution cmonpr about 10 ppm of the
conpound and 12 mM nonosodi um g¥ut amat e has ﬁn i ncreased savory taste as

conpared to a vaeii R isWtiRgeS & 1C{-ONogaiPtiddang 12 nM 98 nonosodi um
glutamate and 100 M i nosi ne nonophosphate, as c}eterm ned by the nmjority of

a panel @ at ﬂhéa@me%ib@monm%ﬁn phalaim Pexhespig R Gi)h}’(ﬁ'?&enconestl bl e
corrp05|t n of c savory agoni st
for an h Rl/h ?@Qg&%lgpp@ip@ﬁnéﬁ%ﬁ%&%ﬁ#@é g%%gﬂh on of each of
clains 1-41 wherein the conpound has nN EC50 for an hT1R1/ hT1R3 receptor
expressed in an HEK293- Gal5 cell |i“|,_‘1 fe t han about 10 M 62. The
conesti bl e conposition of each of ¢ algs 41 wherein the conpound has an
EC50 for the hTIRI/hT1R3 receptor expressed in an HEK293-Gal 5 cell 1ine of

| ess than abowhieren Ri is@i¥drogtreorcoBr€s alhylafacﬂ:toatpom tion of each of clains 1-41
wherein the c ound,

[:ss0 7,80 ution conprising about |
uM of the>co ﬁ%mﬁslt‘b}gno‘}om?Pﬂ lin O{fé B%re OB%SéL 50 of monosodi um

glutamate for an hT hTI R3 or expr@sted |n an NHEK293- Gals cell 1ine
by at |east 50% #CO e& Wlal ms 1-41 that
has an increased avd\+y tas ab‘ c rrpar to t he colesti bl€ conposition
prepared w t hout th,g1 orrpound judged/z;( /g@ MBj OF i tyy;&\a panel of at

| east ei ght human t e testers dhe cpnmgsti ble on of each of
clainms 1-41 wher N ;éorrp”aun(m FESEN yséacce ablﬂe 66. The

conesti bl e conposi tlr\prg of each %f Ial m; 1-41 wherein the conpound, when
conbined with rat c andof ed &P( SOYT BR,r at a concentration
of about 100 m | ki granBsEKi | o‘qr/ghé;d f S causes no
adverse toxic effects on the rats. met hod for nodul ating the savory
taste of a conesti blhé" roduct cdslﬁﬂrl SI n Nprov&r a%\least one
conestible pr OdUC‘EL/(O(S orLLCL Jgec Je:,here N/ )

26.  The comestible composition of claim 1 wherein hAr' has the structure:

E/«N/)\éé ;,?L/A\ )\; or % E_/ é"

27.  The comestible composition of claim 1 wherein hAr" has the structure:
/El:l\! N==N
TN TPy
28.  The comestible composition of claim 1 wherein n is one or two.
29.  The comestible composition of claim 1 wherein n is one.
30.  The comestible composition of claim 1 wherein X is S, NH, or O.
31.  The comestible composition of claim 1 wherein X is S.
32.  The comestible composition of claim 1 wherein R? and R* are hydrogen.

33.  The comestible composition of claim 1 wherein R and R' are hydrogen.

34.  The comestible composition of claim 1 wherein R®, R®, and R® are hydrogen.
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and b) conbi ning the conestible product or one or nore precursors thereof
with at |east one conpound of Forrmula (l1A), or a conestibly acceptable salt
thereof, so as to forma nodified conestible product conprising at | east
about 0.01 ppmof one or nore of the compounds of Fornul a (IA) wherein the
conmpound of Jgor | A). A 044 hAr2 n'
(IA) and Wneslr:el nm*:hgcémegltlgg}érrn%%gé{g?@ﬁIvgfg%fﬂl{%%éﬁ 352 éac’h R%&gﬁ%re
|ndependently selhediogeh. from t he group consisting of hydroxy, SH, NH2, a

hal ogen, CI - r C rad cal i iS. ze one, or thr
and each RaGCis ih éﬁl@ﬁ%@%wwg% I%Ibf’fe%amhwh?rﬁwéwg! m@&%gpgﬁwwmy
hydr ox:y, SH, NH%dzgmﬁ or a C-C4 organic radical, iii) Xis NH O,
S, S(O, S02,

, Ar is a phenyl ridyl, _ pyrazi nyI pyri m di nyl,
furanyl , t hi3dF ur aTrhyIcomeqﬁtjvlercengpbsmmnfz@mmTawi}/‘trelnliénzmshh@sthmaﬁvl or
benzopyrrolyl ring v) hArl has the strumturﬁ X3 X1 X1-x3 x2 X3 pr or or X
(1) XI is NH, O, or S,/ \ /\ (2) X2§is( wherein R6 is hydrogen, a
hal ogen, or a G -Ca organic radical, €3) X3 is Nor CR6 wherein R6 is
hydrogen, a halogen, or a C-Cy organic radical, and vi) hAr2 is a a

pyridyl, pyrazi nydhered n’Pi¥fah MtekienyedledtédBom 61, 2] b3, BE bayh Fob 1§Zih@épﬁm&ﬁtly\her ein
the R20 and R30 radicals are independently sel ected fromh drox SH, NH2,
a hal ogen, al ky!| selggtrdsrgm thesgrpp gangisiig of 4hsgrqxyy Hrgrgy chlorg M oN. OC2H,

CHO, COR32, C2 i nfgéé, jand R32'
are i ndependent |y s}%\y_{ct e@}gﬁsﬁﬁg& ggﬂ’l’ﬁgﬁﬁeaﬂ Rt rogygl m gﬂ) rein the R2
and R30 radi cal s natlexyndlependeprdpoxys micbtuﬂedomethoxy

38.  The comestible composition of claim 1 wherein the pyridine radical is a 2-pyridine

radical having the structure:
L l N [Rao)
Y

wherein n” is an integer selected from 0, 1, 2, or 3 and each R is independently
selected from the group consisting of a hydroxy, fluoro, chloro, NH,, NHCH3,
N(CHj3),, CO,CHs, CN, SEt, SCH;, methyl, ethyl, isopropyl, trifluoromethyl,
methoxy, ethoxy, isopropoxy, and trifluoromethoxy.

39.  The comestible composition of claim 38 whereinn’’ is 0.

40.  The comestible composition of claim 38 wherein n”’ is 1.

41.  The comestible composition of claim 1 wherein further comprising at least a savory
flavor modulating amount of monosodium glutamate.

42.  The comestible composition of each of claims 1-41 wherein the log'? of the partition
coefficient of the compound between n-octanol and water is less than 5.5.

43.  The comestible composition of each of claims 1-41 that is a food for animal
consumption.

44.  The comestible composition of each of claims 1-41 that is a food for human
consumpﬁon.

45.  The comestible composition of each of claims 1-41 that is selected from the group
consisting confectioneries, bakery products, ice creams, dairy products, sweet or

savory snacks, snack bars, meal replacement products, ready meals, soups, pastas,
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fromthe group consisting of a hydroxy, fluoro, chloro, NH2, NHCH3, N(CH3) 2,
CO2CH3, SEt, SCH3, nethyl, ethyl, isopropyl, trifluoronethyl, nethoxy,

et hoxy, isopropoxy, and trifluorornethoxy group. 70. The nethod of claim 67
wherein Ar is a phenyl ring, n" is one or two, and each R20 is

I ndependently selected fromthe group consisting of nethyl, ethyl,

| sopr opyl , trh%ddlw%@sﬁé Hbs, %E?%Mds,ﬁ#ié&fok!@{,gﬂﬁte@?&&i\ﬁ?, ARInE ROy 100 /1.

The met hod of clai ni erein Ar is a furanyl’ ring, I's one or two, and
each R20 is i fiddpendemeidds. sel ected fromthe group consisting of methyl,

et hyl, isqprop tri.fluoronethyl t ho rifl uoronet hox and et hoxy.

79 The. nabhodtts corbisibiedSmRREIEY R self oF elag -4t habPompRd Gidor 805 ' of

cl ai m 67 wher ejnatXi poulry, fish, véfetatiet famhs ofr fedigl m 67 wherein Xis 0. 75. The
met hod of claim67 wherein X, is NH 76. The nethod of claim 67 wherein X2

is N 7747TheTheetarstible comppsitiarofipely of dpins 114 thpis 2 frgzenifaed, 88t hod of cl ai m
67 wherein X3. hﬁcg%%%rg%lo}]'g%@%ﬂ)%ﬂgfg%hrﬂé(?d? wherein X3 is CH 80. The

met hod of cl aim The met hod of cl aim 67
wherei n X48i s Tht candtii2 camgoskBonasfeadti of cBZms Thid thatihosbupf a délgidratdlorwher ei n
hArz has the structure; 3 83. The method of claim82 wherein each Rao is

i ndependent |y %%Céﬁaé?ﬁol%rﬂrlaﬁ@’ﬁ}uaup consi sting of a hydroxy, fluoro,

chloro, NgB, Nididmd¥itkERodpodtiddtRachHclaim®EAd, 1-MPibYk a s8I Yboed.| SOPT OPYI

trifluoronethyl, methoxy, ethoxy, isopropoxy, and trifluoronethoxy. 84. The
met hod of 581 ai Wheqomgstbleicomperitign/any @if pleimatiAt that ise eeoRing pid riddnst, eauéad al

havi ng the st ture: JR30 " 85 . T t of claim 84 eregin n" is
0:"86° The. mot FIRANFRAERTEEN cibapesfior Si0fucTH Mg8hnfte, 6t iRt MBI Mo
wherei n R30, i sSThetaadstble tompodition @ffeachpofotdint $141thatad a bideragBH, beMetage CH3, CF3,
CH2CH3, OCH3,— OCF3, NHCH3, and N%CHB)Z. 88. The nethod of each of clains
67-87 wherei n e OhBAPYEaES CEBIFEEE Dl e product is a food for human

consunpti @M.  The comestible composition of each of claims 1-41 that is a soda, or juice.

53.  The comestible composition of each of claims 1-that is an alcoholic beverage.

54.  The comestible composition of each of claims 1-41 wherein the compound is present
in the comestible product at a concentration from zbout 0.01 ppm to about 30 ppm.

55.  The comestible composition of each of claims 1-41 wherein the compound is present
in a concentration from about 0.05 ppm to about 15 ppm.

56.  The comestible composition of each of claims 1-41 wherein the compound is present
in a concentration from about 0.1 ppm to about 3 ppm.

57.  The comestible composition of each of claims 1-41 wherein a water solution
comprising about 10 ppm of the compound has a savory taste as judged by the
majority of a panel of at least eight human taste testers.

58.  The comestible composition of each of claims 1-4] wherein a water solution
comprising about 10 ppm of the compound and 12 mM monosodium glutamate has
an increased savory taste as compared to a control water solution comprising 12 mM
monosodium glutamate, as determined by the majority of a panel of at least eight
human taste testers.

59.  The comestible composition of each of claims 1-41 wherein a water solution
comprising about 10 ppm of the compound and 12 mM monosodium glutamate has

an increased savory taste as compared to a control water solution comprising 12 mM
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89. The nethod of each of clains 67-87 wherein the nodified conestible
product is selected fromthe group consisting confectioneries, bakery
products, ice creans, dairy products, sweet or savory snacks, snack bars,
meal replacenent products, 101 rea(ly meals, soups, pastas, noodles, canned
foods, frozen fo ' . . foods,
and spreads. Osogﬁlh%'c]itfa&?ééesdg%E%M@ﬂ%ﬁlﬁﬁg&pﬁéﬂ\%e?%?iﬁt%h%dIB i ed
conestible pr odumajontmasfmrpaael&fafﬂeasbBighbhﬂﬁnamewtcstestpﬂuI t ry, fish, vegetabl es,

grai ns, uit 91. The net hod of. e c wherelnthe

nodi fi ed co%stli}i‘% eStRIE coROS lonforfS%“g‘rPr}Fg*UB 25%@6‘6 GOPBBTAIS? A fully
or partially coomgryfdggﬁstf@,?anﬂ']hmlmmlmgqeggpt&ach of clainms 67-88 wherein the
modi fi ed conmestible product is a soup, a dehydrated or concentrated soup,

or a dry sofb. 9§he cpmeestitde h@ép@ftw@avélﬁia@wf@laanwb%W@@lmﬁérﬁ@mnomﬁ‘élam| fied

o1 ed comesti B8 st RITES ARGt paeR Mg Sk A el IpORR T 2

neal enhancenentthg,ﬁggbm:qo ®[. Seasoning, or a seasoning bl end. 95 The rret hod
of each of clains 67-88 erein the nodified conestible product is a

beverage, aSheveFharomesible é‘?mﬁpsﬁiﬂl&f&g@ Q,f@}aéreﬁiﬂét@ere%them@pmdﬁﬁa apf each
of clains 67-87 54 orrestl r i

juice. 97. The ne W(g(g}ltg?hgg% 0 j Cep e 67— %gﬁ#%%-e'@%&tﬁﬁg%oﬂ%s
conesti bl e produibn hisoud® Ml cohol i C bever age. 98. The nethod each of clains

67-88 wherein the conmpound of Formula 1 is present in  the nodified
comesti bl e Pt-oduthe ‘%ﬁ’ﬂnezitﬂ?:lﬁﬁ%féPﬂsitH’Plotfﬁa‘f}Wfﬁia&Bi)wlOwbefelﬁéli‘ﬁ QO@PQB%Q:W}@B ppm

99. The net hod 0&ss‘§%ﬁu?£m&e?k cfil ﬁ&nﬁ*fﬁg%ﬁéﬁﬁ of BIERY tlonﬂf'_lQ 1is

present in the 1 fied corre concentr rom about
0.1 ppmto aboutd®reapq3nhel<ﬂ$ew&'mECprafatWSqdnmghlmmemyfwhnhﬁt]th"EL‘Rbf each of

clains 67-87 . 101. A savory fl difi conest.i bl roduct conpri sing:
a) at |east one @8Wé%rteixBTe§seB¥‘bﬂhﬂﬁ%%¥EHﬂg g‘?ll%l?%atd?aéﬁgqgors t her eof , and
b) at |east 6@bourhe0c094esm€b&£p&,ﬁﬁm<eﬁ eHEN 6T claith @7.9h €hf ARPALINEBY 5ABry he

Formula (TB): (R3% R
taste as compared to the comestible composition prepared without the compound, as

judged by a majority of a panel of at least eight human taste testers.

65.  The comestible composition of each of claims 1-41 wherein the compound is
comestibly acceptable.

66.  The comestible composition of each of claims 1-41 wherein the compound, when
combined with rat chow and fed to Crl:CD(SD)IGS BR rats at a concentration of
about 100 milligrams/Kilogram Body weight/day for 90 days causes no adverse
toxic effects on the rats.

67. A method for modulating the savory taste of a comestible product comprising:

a) providing at least one comestible product, or one or more precursors thereof,
and
b) combining the comestible product or one or more precursors thereof with at

least one compound of Formula (IA), or a comestibly acceptable salt thereof,
so as to form a modified comestible product comprising at least about 0.01
ppm of one or more of the compounds of Formula (IA);

wherein the compound of Formula (IA) has the formula:
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NNNH N~ | n" HN-N N=~/I n° R2ol ArN or R20)-Ar~-Nn'" (IB) 102 or a
conesti bly acceptable salt thereof, whereini) n'" is zero, one, two, or
three, and each R20 is independently selected from hydroxy, SH, NH2,

hal ogen, and a C-C4 radical selected from an al kyl, al koxyl,

al | coxy-al kyl, hydroxyal kyl, hal oal kyl, CN, CO2H, CHO COR21, CO2R2’
NHR21, NR2i R21', or SR21 radical, wherein R21§ﬁ%d R21' are independently
selected alkyls, ii) n" iGRZ ro, opg, twy,—gh2three, and each R30 is

i ndependently sel ected fYyomy df%&VTXSH, NH2, a hal ogen, and a Cl1-C4

radi cal selected from an al kyl, al koxyl, al koxy-al kyl, hydroxyal kyl,
hal oal kyl , CN, CO2H, CHO COR32, CO02R32 NHR32, NR32R32', , or SR32 radical,
wherein R32 and R82'wharegn i ndependently selected alkyls, iii) Xis NH, 0, S,

S(O, S@2, or CH2,.iv) Ar is a phenyl, ridyl yrazinyl rim dj nyl,
furanyl, thiofurayl, IS Zﬁ%%&ﬁ‘l"o’ﬂrﬁ@%&f@g?“ﬂ% WH%@%%%“@%F@%?‘?AOI e
product of claim 101 whgpeie bhdi A%8!0% hGRURS W NIS, 2 BEIESENbr 4 €,-Lhe

modi fi ed comesti bl e product agﬁ(_ﬁlg Ccorllce%tor agi on f ro%}gzb?)ut %e%lr pplm 4t o0 about
40 ppm 103. A conpoundrgraitiradicalhe for nul a:

(5-(2-met hoxy- 4~ net hyl.phenyl ) -1H 1,2 4-1ri azohso3- ' | ). Ryridi ne;
(5- (2, 4- di met hyPphe yH? -Z%"#’)f’, ‘i”,°49’it§'fe§z%“d: e |t‘ﬁ?/‘43%‘!r’qreé“?%’§/{5§%§/ér°‘?egi ne;
(5-(4-Et hyl phenyl ) - Trobh the rofipiconsistiplg-o8 hydrbky, SERIHLY & hilygendoneC,-Cy
(5-(4,5-dinmethyl furan-2-yl)-1H 1, 2,4-triazol - 3-yl t hi o) met hyl ) pyri di ne;

(5- (4- Et hyl - 2- et hy Op58IVRYic3 1, 2, 4-tri azol - 3-yI t hi o) met hyl ) pyri di ne;
(5-(4-ethyl-2- hoxyRhand )s & 80, 4rlcd,azol - 3-yl t hi o) met hyl ) pyri di ne;
or a conestibly ag}g}ept abﬁe s’ﬁ’t ’tgg)}eoé?’. rloﬁf.’ A nethod for nodulating the
savory taste of aivonedyiibt phepybduidylcmmprndi pyyimidinyl fenydi thipfmanyleast one
conesti bl e product, or _on nor.e precursprs thereof ., —an conbi ni ng the
conesti bl e product or gﬁg&gg%ﬁ%zrognﬁlm’cf%% gﬁ?'ﬁné'?’e%?’e%o%ﬂglym?%ast a savory
fl avor nodul ati ng WnoumiArofasaie dh@atate: one conpound of

2- (
2-(
2- (
2- (
2- (
2-(

Xa=X1 INEN or Xp—X3
N (A
g NG o
(D) X;1sNH, O, 0r S,

(2) X, is N or CR® wherein RCis hydrogen, a halogen, or a C;-Cy
organic radical,
(3) X; is N or CR® wherein R®is hydrogen, a halogen, or 2 C,-C4
organic radical, and
vi)  hAris a a pyridyl, pyrazinyl, or pyrimidinyl ring.

68.  The method of claim 67 wherein the R*® and R* radicals are independently selected
from hydroxy, SH, NH>, a halogen, alkyl, alkoxyl, alkoxy-alkyl, hydroxyalkyl,
haloalkyl, CN, CO;H, CHO, COR?, CO,R*, NHR*, NR*R*”, or SR* radical,
wherein R* and R* are independently selected alkyls.

69.  The method of claim 67 wherein the R** and R*® radicals are independently selected
from the group consisting of a hydroxy, fluoro, chloro, NH;, NHCH3, N(CHa),,
CO,CHs, SEt, SCH;, methyl, ethyl, isopropyl, trifluoromethyl, methoxy, ethoxy,
isopropoxy, and trifluoromethoxy group.

70. The method of claim 67 wherein Ar is a phenyl ring, n’ is one or two, and each Ryp
is independently selected from the group consisting of methyl, ethyl, isopropyl,
trifluoromethyl, methoxy, trifluoromethoxy, and ethoxy.
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Formula (1C), or a conestibly acceptable salt thereof, so as to forma

nodi fi ed conesti bl e product; wherein the conpound of Formula (1C) has the
formula: 103, ~ R3/ , NNHN-n HNN N=~R30 n° (R20) Ar-Y_4N~X or (R20
Ar-YAN X/ (1C and wherein i) n'" is zero, one, two, or three, and each

R20 is |ndepen entI sel ecte fro t he p.consi sting of oxyI SH
NH2, a hal'ogen eget d@f clogn 6% fﬁ@ﬁ’] Tingy nps Opeorz@rooanﬂé?

three and eagdy the/ %@ Nemor nS| stl ng of
H SH N, 2 nﬁﬁ%é‘%eﬁlﬂygg%ge@ﬂeﬁ th gr % ﬁtfifg%?gg {)ﬁ(‘: IgQEh&ll I@tlh &H%ﬁ% A

S(O, S, or ’fmﬂmnﬂhwemﬂmxmﬂﬁmom ex s and nﬂje&endent ly sel ect ed from

hydr ogen, oxy n h r a d-C4 organic radical, iv)
Y is NH, % EIBI}]}O%§%2%HBPI>I&%§ X\}\%a%%ﬁh I'-@ and RO are independently
sel ect ed mrommm&gﬂ@fcgﬂgemhefmﬁxwyl NH2, a halogen, or a d-C4

organic radical, v) Ar is a Ehenyl pyr| dyI pyrazinyl, pyrimdinyl,
furanyl, #ni ofrﬁPFH]W}OdOfélalrb)‘? wétesan Xithg:  105. A nodified comestibl e product

produced Ry t%eﬁf‘eﬁfb‘&%f@fal '6%&1?6&%( é%ﬂ A nmet hod for nodul ating the savory

taste of a conestib uct conp 5] ng: a) providing at |east one
conest i bl78. pr d‘diamethodrofola!an(ﬁi'?mmemmsd‘{lr sors thereof, and b) conbining the

correstibl pr uct _or. ange. or r ors thereof vm'th at | east one
corrpound g[glﬁﬂ}egm(ilo%)’ﬁ%lmg‘%@f?ﬁ Hstﬁ}?f acceptabl e salt thereof, so as to
forma rm;@r fi q@emtdfgjagnm%xpgml sing at |east about 0.01 ppm of
one or nore of the conpounds of Fornula ID) wherein the conmpound of

Formul a (7°D) Hhe methodfodclaim 47 wheRinXs is , hArLXi CHZ hAr2' ™ |/
80.  The method of claim 67 wherein X3 and X3 are N.

81.  The method of claim 67 wherein X; is NH, and X; and X; are N.
82. The method of claim 67 wherein hAr® has the structure:

Ny, {Rag "
!

83. The method of claim 82 wherein each Ry is independently selected from the group
consisting of a hydroxy, fluoro, chloro, NH,, NHCH;, N(CH3),, CO,CHs, SEt,
SCH;, methyl, ethyl, isopropyl, trifluoromethyl, methoxy, ethoxy, isopropoxy, and

trifluoromethoxy.

84.  The method of claim 67 wherein the pyridine radical is a 2-pyridine radical having

the structure:
& !N\\ Reo) .,
/

85.  The method of claim 84 wherein n’’ is 0.

86.  The method of claim 84 wherein n’” is 1.

g7. The method of claim 86 wherein Rsg is selected from the group consisting of OH,
SH, NH,, CHs, CF3, CH,CH3, OCHjs, OCF3, NHCH3, and N(CH,),.

88.  The method of each of claims 67-87 wherein the modified comestible product is a
food for human consumption.

89.  The method of each of claims 67-87 wherein the modified comestible product is
selected from the group consisting confectioneries, bakery products, ice creams,

dairy products, sweet or savory snacks, snack bars, meal replacement products,
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( 'nAr (ID) and wherein 104 1) n' is zero, one, two, or three, and each R20
I s i ndependently selected fromthe group consisting of hydroxy, SH NH2, a
hal ogen, or a C-C4 organic radical, ii) n" is zero, one, two, or three,
and each R3 is independently selected fromthe group consisting of hydroxy,
SH, NH2, a halogen, or a d-C4 organic radical, iii) Xis NH, 0, S, SO,

502, or CHZ, i¥chaMmehs, Bupd)Pais, ndddles Bshnedbb@zZ o¥en fobds, HddHobYd, chilled any! ,
thi ofuranyl, pyrrolyl, benzofuranyl, benzothiofuranyl, or benzopyrrolyl
ring v) hAr' h&odsledlsend fts beky foodspand specas.- J9%6 R NN R or R6 N-J%' R6

N- - - Re' rei \ [: nt |- r Logen, a

el ogen, | of & &SR oFfaen ¥ SHASBPeE M s R RO Ao BBINRURATT, %y
or pyrim dihnél ?dﬂmg;ezoxli&&.m&bmhqafspphmmy, }ﬁ@l@,dﬁégﬁﬁl;l&)sygfahﬁ, mﬁuﬁltsss of dcl ai m 106.
108. A netho or npdul ating_.the sgvory taste of .a conestible product

conpri si ng?- a) The Bthad At each of gagps %ngg ‘é’B?FE’é‘tth%Fl@‘_h%Fga‘?}E?S,tlbgrpr t52 nore
precursors. thegeal fop Rl uhlokaIRIRl 43 hil¢ o RRESl BbEdogduct or one or more

precursors thereof with at east a savory vor nodul ating amount of at
| east one 9%2onp@hemhetivd oFeacnolf alajmy §7-&F whereinrteempdifiyd ecuepibletiredushista t her eof

so as to forma nodified, conestiple product: wherein the conpound of
Formula (1) hagouph%derhé/%daqr congeniatpd E%C“F?adry's%’ip'\ Mo X hAr2 M
93.  The method of each of claims 67-88 wherein the modified comestible is a snack
food.

94.  The method any of claims 67-88 wherein the modified comestible is a cooking aid

product, a meal solution product, a meal enhancement product, a seasoning, or a
seasoning blend.

95.  The method of each of claims 67-88 wherein the modified comestible product is a
beverage, a beverage mix, or a beverage concentrate.

96.  The method of each of claims 67-87 wherein the modified comestible product is a
soda, or juice.

97.  The method of each of claims 67-88 wherein the modified comestible product is an
alcoholic beverage.

98.  The method each of claims 67-88 wherein the compound of Formula 1 is present in
the modified comestible product at a concentration from about 0.01 ppm to about 30
ppm.

99.  The method of each of claims 67-88 wherein the compound of Formula 1 is present
in the modified comestible product in a concentration from about 0.1 ppm to about 3
ppm.

100.  The product produced by the process of each of claims 67-87 .

101. A savory flavor modified comestible product comprising:

a) at least one comestible product, or one or more precursors thereof, and
b) at least about 0.01 ppm of one or more triazole compound having the
Formula (IB):
RSO) R30)
— N=\ " N=
N-—NH n HN-N =\ "
). -
20 \_/ \
(1B)
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(I') whereini) Ar is a nmonocyclic or bicyclic aryl or heteroaryl radical
conprising one or two aromatic rings independently selected from benzene
rings 105 and five or six nmenbered heteroaryl rings, each aromatic ring
optionally having one, two, or three R20 substituent radicals bound

t hereto, wherein each R20 radical .i.s i ndependently selected from hydroxyl,
NH2, SH, hal ogen, pPraCQﬂ“@%EPYoﬁca%ﬂ%?bie%aﬁdh‘g%qrgwﬂ?f?%v is 0, S S(O, 802
CRIR2, or NR5; iii)y mig {sherol BAESERS, of BEQ, Bd QRER™M %h&%{%r{deﬁt@ Rlektede or

si x-nmenbered heteroaryl ring radical conprising at |east two ri nd? car bon
atoms and one to three rimom hydrayostl.dNE:2, aihalbgpendé atdiyCigadiead sdected Gomo, N,

or S, wherein any renmainin s.of the hetero i i
i ndependent |y sel ect ed f%%?(yﬁ%ﬁqﬁ%@?oxﬁf ’yd%-/%xy%ﬁ(gffg,alo@,&ls?% éb%éﬂ CR$R9
or NRIQ, vi) n the integ® GORD, COMRE , NMR> (R RY' g 61 SRY'Irdidal, whesin R3, R4,

R$ and R9 are independently sel,ected from hydrogen, oxygen, hydroxyl, NH2,
SH, hal ogen, or a Cl-C4 8 @dif pedndependenty selpgied @eylend R10 are

i ndependent |y sel ectgd fo r \ 5 LGed adi cal ,
and R6 is hydrogen, tllZal ogen%,%ég’ oglg’?:%-obﬂm%fg’)g%ﬁie%c r aﬁ?%%ﬁ?pgé?%ﬁggﬂArez is a
five or six-nenbered het &omdrydioxtyi $ig, ¥y iarhglogen, lagd e C, dheadicdl ngeded ion at om

and at | east one ring nitrage to nd rein t I ni ers of
the heteroaryl ring are %%gﬁgﬁggﬂﬂ@ﬁwrﬁgﬁﬁdrﬁy%]@@gakﬁ {:i&i%g&%’ and S,
wherein each R30 is indepgrsiein®y C@ﬁk%mﬁ@z,mﬁy%pﬁﬁm@canamé%ﬁh or a

Cl-C4 organic radical and, eacqz,F@l I's independently sel ected from hydrogen,
or a Cl-C4 organic radi RalandRid awHiadependentli sel ws,of Fornmula (1) has an

EC5D for an hT1R1/ hT.3R3 i A 0§~ Of s than about 30 M 109. The
product produced by};g)he %(@%g’ggﬁ)&?%’%gﬁ’llo. A nmet hod for nodul ating

the savory taste of i¥y) comessd pHeaylppaityltpyeaingt, ipstimiding) fupanyl; ildofaganat, | east
one conesti bl e product, 8rrpy(%po yl%rngrmr e precursors thereof,

102. The modified comestible product of claim 101 wherein the triazole compound is
present in the modified comestible product at a concentration from about 0.01 ppm
to about 40 ppm.

103. A compound having the formula:
2-((5-(2-methoxy-4-methylphenyl)-1H-1,2,4-triazol-3-ylthio)methyl)pyridine;
2-((5-(2,4-dimethylphenyl)-1H-1,2,4-triazol-3-ylthio)methyl)pyridine;
2-((5-(4-Ethylphenyl)-1H-1,2,4-triazol-3-ylthio)methyl)pyridine;
2-((5-(4,5-dimethylfuran-2-yl)-1H-1,2 4-triazol-3-ylthio)methyl)pyridine;
2-((5-(4-Ethyl-2-methylphenyl)-1H-1,2,4-triazol-3-ylthio)methyl)pyridine;
2-((5-(4-ethyl-2-methoxyphenyl)-1H-1,2,4-triazol-3-ylthio)methyl)pyridine; -
or a comestibly acceptable salt thereof.

104. A method for modulating the savory taste of a comestible product comprising:

a) providing at least one comestible product, or one or more precursors thereof,
and
b) combining the comestible product or one or more precursors thereof with at

least a savory flavor modulating amount of at least one compound of
Formula (IC), or a comestibly acceptable salt thereof, so as to form a
modified comestible product;

wherein the compound of Formula (IC) has the formula:
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and b) conbi ning the conestible product or one or nore precursors thereof
wth at |east a savory flavor nodul ati ng anount of at |east one conpound of
106 Formula (1), or a conestibly acceptable salt thereof, so as to forma
nodi fied conestible product; wherein the conpound of Fornula (1) has the
formula: Ar hArl ~ RCR4 ~Yy X n hAr2 M (l) wherein i) Ar is a nonocyclic

or bicyclic aryl or heteroaryl radi conprising one or two 3‘gj)mati Cc rings
i ndependent |y sel ect :E/g:m—m ben é‘ fags and fiyg- lqr si x Nwgper gd
heteroaryl ring éﬂcg i c\r ngOr op @j IIy wo, or three

R20 substi t uent f'a§| cal s" bound thereto (t ar érn’ eaﬁ 0 radical is

i ndependent |y selected from hydroxyl® NH2, SH, hal ogen, or a Cl-C4 organic
radical; 1i) Yamdwlerems S(O, SR, CRIR2, or NR5; iii) inis the integer
zero or one; iv) hArl 1s a five or six-nmenbered he roaryl ring radical
conprising at |east) t wonf 1srzgrocam6t;@ma?r6m antieash& fl@ imdepenslentingelastader oat ons
i ndependently sel ected fr, I | n ne rs of
the heteroaromatic ri ng t?‘%é@b‘@n%ﬁ??% g@(dé%’fyg’(rpﬁ aﬁ% TR62 N, NR ;
v) Xis 0, S, S(O, 5@, CROMOniceadidR’ - Vi) n the |ntegers zero, one, two,
or three; vii) Rl, R2, R3, R4, Rs and R9 are |ndepegdently selected from
hydrogen, oxygen, Eydr oRyIis zapyoneswo, pidhrsgeand eagh B a3 indepegdepiliiselestadi cal |
and R5, R7 and R1D are oxyI or
a Cl-C4 organic radical, ﬁﬂﬂﬁﬂggﬂﬁgkﬁﬁl gngEﬁsﬁgggkhyﬂﬂ&%ﬁ%Faﬁ%dﬁor ani c
radical; viii) hAr2 is ao;:gamrcyhdwal,ng optionally substituted with 0, 1, 2, or

3 R30 radlcals |nde end e d.from go 8 en, or aCI-C4
organi ¢ radi cal , andt ﬁh%es g{(?) 2, orC%\’( ere1nﬁ ana(flgg

)

independently selected from hydrogen, oxygen, hydroxyl, NH,, a
halogen, or a C;-C;4 organic radical,

iv)  YisNH, O, S, S(0), SO,, or CR®*R®, wherein R® and R? are
independently selected from hydrogen, oxygen, hydroxyl, NH,, a
halogen, or a C;-C4 organic radical,

V) Ar is a phenyl, pyridyl, pyrazinyl, pyrimidinyl, furanyl, thiofuranyl,
or pyrrolyl ring.

105. A modified comestible product produced by the method of claim 104.

106. A method for modulating the savory taste of a comestible product comprising:

a) providing at least one comestible product, or one or more precursors thereof,
and
b) combining the comestible product or one or more precursors thereof with at

least one compound of Formula (ID), or a comestibly acceptable salt thereof,
so as to form a modified comestible product comprising at least about 0.01
ppm of one or more of the compounds of Formula (ID);

wherein the compound of Formula (ID) has the formula:

RSO .
(Rm)w Ar,hAﬂ\\x/,CHz——hA@( )"

(ID})

and wherein
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wherein the conpound of Forrmula (I) has an EC50 for an hT1R1/hT1R3 umam
| ess than about 30 M 107

receptor of

107.
108.

1) n’ 1S Zero, one, two, or three, and each R* is independently selected
from the group consisting of hydroxy, SH, NH,, a halogen, or a C;-C4
organic radical,

ii) n’’ is zero, one, two, or three, and each R* is independently selected
from the group consisting of hydroxy, SH, NH,, a halogen, or a C;-Cq4
organic radical,

iif) XisNH, O, S, S(0), SO,, or CHy,

iv)  Aris a phenyl, pyridyl, pyrazinyl, pyrimidinyl, furanyl, thiofuranyl,
pyrrolyl, benzofuranyl, benzothiofuranyl, or benzopyrrolyl ring

V) hAr! has the structure:

R® \N——//\R‘5 " R® /\\N——N/\Rﬁ'
N sf\ =
& p  or \ 2
R® N-——//\R6 R® N"—//\F\’6
wherein R® and R® are independently selected from hydrogen, a
halogen, or a C;-C, organic radical, and

vi) hAfisaa pyridyl, pyrazinyl, or pyrimidinyl ring.

The product produced by the process of claim 106.

A method for modulating the savory taste of a comestible product comprising:

a) | providing at least one comestible product, or one or more precursors thereof,
and

b) combining the comestible product or one or more precursors thereof with at

least a savory flavor modulating amount of at least one compound of

Formula (1), or a comestibly acceptable salt thereof, so as to form a modified

comestible product;

wherein the compound of Formula (I) has the formula:

wherein

R R*
Ar hAr! @cg\
\
X 2
(1)

Ar is a monocyclic or bicyclic aryl or heteroaryl radical comprising

one or two aromatic rings independently selected from benzene rings
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109.
110.

iif)

iv)

viii)

and five or six membered heteroaryl rings, each aromatic ring
optionally having one, two, or three R*® substituent radicals bound
thereto, wherein each R radical is independently selected from
hydroxyl, NH, SH, hélogen, or a C;-C4 organic radical,

Yis O, S, S(0), SO,, CR'R? or NR’;

m is the integer zero or one;

hAr! is a five or six-membered heteroaryl ring radical comprising at
least two ring carbon atoms and one to three ring heteroatoms
independently selected from O, N, or S, wherein any remaining
members of the heteroaromatic ring are independently selected from
from CR®, N, NR';

X is O, S, $(0), SO, CR*R? or NR'?,

n the integers zero, one, two, or three;

RY, R% R, R? R® and R? are independently selected from hydrogen,
oxygen, hydroxyl, NH,, SH, halogen, or a C;-C, organic radical, and
R’, R” and R" are independently selected from hydrogen, hydroxyl,
or a C;-C, organic radical, and R® is hydrogen, halogen, or a C;-Cy
organic radical;

hAr? is a five or six-membered heteroaryl ring having at least one
ring carbon atom and at least one ring nitrogen atom, and wherein the

remaining members of the heteroaryl ring are independently selected

“from CR*, N, NR?!, O, and S, wherein each R* is independently

selected from hydrogen, a halogen, or a C;-C4 organic radical and
each R’! is independently selected from hydrogen, or a C;-Cy organic

radical, and

wherein the compound of Formula (I) has an ECsp for an hT1R1/hT1R3 umami

receptor of less than about 30 pM.

The product produced by the process of claim 108.

A method for modulating the savory taste of a comestible product comprising:

a) providing at least one comestible product, or one or more precursors thereof,
and
b) combining the comestible product or one or more precursors thereof with at-

least a savory flavor modulating amount of at least one compound of
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Formula (1), or a comestibly acceptable salt thereof, so as to form a modified
comestible product;

wherein the compound of Formula (I) has the formula:

RS R4
Ar hAr! @Cg\
\ 2
\(ij X ~har
()

i) Ar is a monocyclic or bicyclic aryl or heteroaryl radical comprising

wherein

one or two aromatic rings independently selected from benzene rings
and five or six membered heteroaryl rings, each aromatic ring
optionally having one, two, or three R?® substituent radicals bound
thereto, wherein each R radical is independently selected from
hydroxyl, NH,, SH, halogen, or a C;-C4 organic radical;

ii)  YisO,S,S(0), SO, CR'R? or NR?;

iii)  mis the integer zero or one;

iv) hAr! is a five or six-membered heteroaryl ring radical comprising at
least two ring carbon atoms and one to three ring heteroatoms
independently selected from O, N, or S, wherein any remaining
members of the heteroaromatic ring are independently selected from
from CR®, N, NR’;

v)  XisO,S8,S(0), 80, CR®R® or NR';

vi) n the integers zero, one, two, or three;

vii) R',R%, R} R* R® and R’ are independently selected from hydrogen,
oxygen, hydroxyl, NH,, SH, halogen, or a C;-C4 organic radical, and
R® R’ and R' are independently selected from hydrogen, hydroxyl,
or a C;-C, organic radical, and R® is hydrogen, halogen, or a C;-Cy
organic radical;

Viii) hAr? is a phenyl ring optionally substituted with 0, 1, 2, or 3 R
radicals independently selected from hydrogen, a halogen, or a C;-Cy4
organic radical, and

wherein the compound of Formula (I) has an ECs for an hT1R1/hT1R3 umami
receptor of less than about 30 uM.
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