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WD 2006/ 084186 PCT/ US2006/ 003956 COMPOUNDS COVPRI SI NG
LI NKED HETERQARYL MJ ETI ES AND THEI R USE AS NOVEL
wobi0sHBAVOR MODI FI ERS, TASTANTS AND TASTE EMEHNSHBS003956
FOR COMVESTI BLE COVPOSI TI ONS 5 RELATED APPLI CATI ONS
CONROEPIS CQVMBRISING I NIHD JIETE NLMOIETIES AND THEIR

pUBEi &S N@VEpdﬂMgﬁMﬁEm‘@R.MﬁHM S, TASHANTS AND TASTE
60/ 650, 02BNHANCERS FOR COMEITIBDBIOVROSHEIONS
di scl osure of which is hereby incorporated herein by

this reference, for_al lﬁﬂﬂ@ﬁﬁﬁ@ﬁ@#é OF THE
I NVENTI ON 10 The prlgye‘ﬁ ' es to the
di S?ﬂﬁ%ﬁ%hc%fno cRYE th% ntoﬁ Irf@di&lf iShal PAER agﬁhé’a’uon serial

flavori avorln nts and flavor or t
nurﬁb\éiai@tfélogﬂwrfﬂecbom EeltmmlylélaﬂoQ/S,, tlsasntiry dis¢losura ot Whidhds hereby

. hodifiers, ry | avorin ents and savory flavor
incerpREedsherein (5frt 11566%5‘3“‘36 E%RFEIr%lgB%S and ot her conestible
conposi ti ons. BACKgRgGHPTHEENVEENDEON 15 For

centuries, various natural and unnatural conpositions
andThe presend dnwedEomzalages ugehmdla@nmy ofofl4vop a5 tastganedifigfessuch as a

i (Bt bR b SO PR Rode ot Rl savory

(“ubdaB1i®) tadte nalfera sheovy lﬂ@%lﬁqg ARt | aﬁaﬂ satcr§ flasor enhsneed, for foods,
sour,” bitter, salt and "umai ni "/savory), the

bevisrages ging aithes AAMBSHUN TR BaS| s of taste perception

was poorly und g&%:h ¥W DRYi ng or
taste nodifyi ngﬁ agen Mave een discover ed | argel y

by Fbﬂ’ﬂ'ﬂnﬁlﬂeﬁ,l arioafn daterat edd mmnﬁa;]sctemlpoﬁmmnemaﬂpﬂ @mponeds have
known basi ¢ tastes .i

beanyee to fopdy 9P Ghees GAMFFHYP Tl f‘eosﬁzélpv ¥ éﬂf 10 {fgprgye their
tasﬂes Aﬂfh‘ngﬁ’ R0 loheaslds ﬁn&v@n Hﬁ’f‘bhef'é)e&‘g oﬁl’ifda felEBRIcAYSes of “tastes”

ositions to desirably inprove théir "savor
(smtele‘avmrr meGsaEy Iandvﬁmnmm”/chmd/m,dbe hivlegicd anébiochemisal brasis of

tasseraBod 1ot Aopray Vet oafpBEiEaF Bio e it Py agents

haveBR¥R disbeterdd faﬁg&may Sinild YaPSediérkdriocddBdser i al s can
i ncrease or enhance the effectiveness of MG as a

savBeyexamploona gf tydive kngwn basig fastesds thoSeosy nele grpmi” flavor of

el S AL B U R oo
bevéRpRRBAHPREIELAS ol ddEralily irghi@Re Hiehe savaryd ﬁlémﬁp DaS @ i KdHn to

are known to have a synergistic and/or nultip gl er
prodpgerdverss TeartonninssamsTRFOPIRSPY VETY NPT ¢S R Bptiggade in

1de%%&n?€ﬂ?1 al ﬂb@n&k{ s'hEMiste. ap e 1&?6%1%% VLrelOndn Gl b it

rom natural sources, or synthesize, and hence
mateaials dahindreabe pr anltancatheafifobticarssor MG amrsyvcnrgrﬂwonngagent, s0

thaffrt MRSHISCHESR0T B RGP RS TELieR el o S GOPIEaRe RRggally
ocduta%?é ﬁucléﬁ’tld'g‘éb&beﬁﬂdstlﬂﬁlﬁ ﬁl@ﬂﬁﬁh‘é@ﬁ}ﬁ@es(fmﬂ’) dpyudeGinet hat

present so as to replace the need for 'the addition
moﬂbpthPhaic (GMP) avdliawrete heveh dyrtssgistiomdousrigghiasgiect on the

sav%ry {agtgz (%%gégoﬁl%vertheless 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
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of very high value, especially if the conmpounds coul d
be used at extrenely | ow concentrations, so as to
WOR06B4686 COSt S and any possible heal t h ri sks. PCTUS2006/003956
recent years substantial progress_has been made in
of ‘Eﬂrbh@bhﬁbleog%‘@emﬁll)g tribe eempopmds cond B usedh at gxiaemelydadi ng
corlcB&: aLH?)gg ANN '3[‘(9 18119@%0%@' anf3d gbéﬁ%@ﬂéﬁfﬁl rigRfenonena  of
Taets ‘perce or exanp¥ , taste receptor
pr olredebént faue sﬁthmbpmgtebglhasdEﬂm irfae éh bintevhmotaggin general, and

in Bfls” AT EIEME P RP B EPloR et pottmibRacrdna dhiaste
perg%ﬁgﬁv Egv )Pabnggﬁe RO f&&&%&@%&%&é@ﬁ» ld&?tfﬁedqﬁ%axnmals

I dent | son,
whah.are Beblved 200Gkt pbﬂ:@pt%c)n 3@1’51@9&*1}', Adb étfferemt fallml;escoé IG protein

coupBIgRIePIcT DoBRrea 14 D¢ ML anfeste g rcsption, 7RGt ZTRs, have been

0l AdREad al. SCEIT (2000
1deﬁ€t§&p)(Sgé§;l’ ggg»tilgcggez&ﬁ Cee;zt(m)n%) r}g@(eag?,mg{@ aAd Nataureé (2000)

0N €9 aniiaSk . 4( &) HAOA0D 100763 i bistsunam, f al, Number

B Bt e B U R ok
ModtrSaycRatenl, Muhld Nalrosilerds (2003405 3R20D8AU)S. Phtwdt 6,462,148; and
entire disclosures of the articles

PC ublictionsNE0 VA5 SOV BTSS! B @ S8 toAhbyrad B9 03/001876,
anc?g Q %Fféhg%&ﬁ ggtk?%ﬁ Ulg %?Pﬁ’ gﬁ?ﬁéﬁﬁ’ AP, e%!n reb(Mscrngu%s%}Qﬁfe articles,

thel’r ‘di scl osures
patetenpplitations,and issaed patents eﬁedﬁnrﬂ'é&ﬁdehrmbo% " hmblyamca{pprated

taste recept roteins.a net hods for artjfi.ciall
hergaistrg e 12l PRERss BB e freloaes b ey diiged
stricBbs &f TERCAld TIRJI8; imfr&haﬁ' £REBEDEbr PRAERIS URE Bneflfods for artificially
potential "savory" flavoring agents. Wereas the T2R
exﬂramﬂgychowcrbmwS m ¢ahlintey and uging theassuéngeclh lines for sreening
itter.taste perception, the TiRs only
comfRgRELpofpE ‘FhbE W ARSI RD and TiRs. |(See LT,
et  §hereaBRIRCT2RErhily ANeBflles SEimily S o209 nes that are involved in
99: 4962-4966.) Recently it was disclose
blti@ma@@m@ppmm/tm TiRs ody oeleles thlﬁ@me@&efSaTﬂthﬁlm and TIR3. (See
S
?5;‘ IYIQ‘ cég t%&?lgfi %&%2%?9 e Cetll 1’{ %Irass §8tibsed in
W(E’@Ql%@@ﬁ lagrdyori WO 08601876 l’ﬂlﬁhttch@:hn dthenpmbas; whlemcfo HipRdssed in
and T1R3 i.n a syitable host celaﬁfesults in
suitaifcnraaliare R imesrasserhls g frm fapiional faa?trscqpé‘tré pFgticularly it
wal ﬁﬁﬁldr’c%ﬁ RY! %Qﬁrersﬁoﬁ gy T[Rl taﬁ‘&; ’T?R3 "fﬁ b gﬁ&dble Iﬁd%%élprlegﬂts ina
nonosodi um gf ut amat e. , (lId
functbe ANBALT IR Moab(ﬁumamail)s@t@rescptolstédt las;myls tcam'bm taste

o O 5SS G 1 S I Rl i oo

alsb QRCRESSARER Hl/dr MeH BF Eghput GErBR iREEmeaddreVEIR1/T1R3 or
recently, certain S. and international patent

T1RBAIRGatsapiey Astividy b Brotoniesir ijagingimdhepresonse of tredateet
co |i,cants that disclosed the use of certain am de
B ﬁ‘B’g inds as umam and/or sweet tastants, and/or

SYNE¥ef} 2bérilye bEERE €S, Mt ifhteatibid fhtent @@ﬂlEatﬂfns M&@ been filed by
and/or the sweet taste of a variety of natural and

sorae of the cpEpntARdicants that disglosed e uas in qide comppyinds as umami

o SR TSR B PR B S, e

swe@te &f SSvarfetyouvf witgakdnd artificial sweeteners. See, for example, U.S.
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Patent Application Serial No. 60/552,064 filed March
9, 2004, U.S. Uility Patent Application Serial No.
wa 41803, filed August 6, 2004 and publ i sheRCEES100&8003956

rrou i sateioppa R pe B S S TASIRT ARG, QP Y Provisional
Patdgt AFITabSOE28 NS 60islse Do Aigsasiviafh 920084, ang. Wbty e
as P Publ i cati on WO 2005/ 041684 on My 12, 2005,
ApgheptipgBerghNo.cldY9 163 0A0 g0 ays53. 28904 pod pilisked anU.S. Patent
. 17, T ire di . of
PR St ivo RO 200 TR B A o hBE| 255085, il A Epacen

ApbEtioy SeAgONpICT/RIS0BL581 file Alpust 6,004 and published ad PCT
ses i ncluding their disclosures o

ur p f the
PublissHion 1 @ 200504 LoTARA B4 2 H003 andel CE Rplitien Q20084915158
puﬂlghéc? by B 7EBh6 R l’lﬁg %ﬁﬁl%rdsf%clc%ﬁre?@ﬁﬁ{e éfalté?l\f Qf)ﬁlﬂ}%’cions cited
agents or en anéers. verthe ess, ther IS a
immedibtelyuabioge ascttbréyr ino@yowated Hergin by s tefaterces fidraaticpurgoses,
inc oM igFIce oD B s ] BB R R GO iyt oan
ser?ée %@cﬁeﬁﬁﬁaﬁ YsalvBfy8r @wlaaeﬂalvgﬁ R dnkBbr RN %ev%gggg%é there is a

ewlinked hetéroary " an conmpounds that no
conttingingoteied iferynewf anfiliRbt deR3asts enhangihg campeundscept or s,

t hen, 15 enb ed, on | ong, conpl nd jterative .
or o S VRH 68 S ensibias SR an br Bz o et §ffeening methods
to ia&ﬁifszﬁﬂﬂ & &bryShiod Gluktbet opiﬁttianb&ﬁ%wﬂs aVery2@wl Ithk@H hedfoaryl
.« at the various inventions described below SUWMVARY OF
leadjrcomperny thrf mpdulpisubnedtivity 943 TRAMIRSS savary’, tagte|reesptors, then
' Lat e rtak - r al. . 20. 0C [N s
em BB oh 3 R AN Bl AR N SRS sy rvision
andhehemitdi gtrgemet optimBation tso ae tosdreivie afab Ouvidud ifresntidh@described
I), and nethods for the synthesis of those conpounds,
belgWd the use of those conpounds and commesti bly
accept abl e sal tSSi‘J‘B@I‘B&R?W‘ﬁiE iﬁ@ngﬁﬁqeof as
savory flavoring agents for conestible conpositions or
oneTbe inventeorofas wiyrasputs eli g ehichorjatneregain inonamhyrally
enbodi nents, the i.nvepti gﬁ)@{el ates taq ne hﬁ s for 25 .
OCCHEH SRy HRREn S ipkedihetexgary] TagicHes WRICR hgY o g generic
StrRAFR EhSINBeloR)in FoAMAIE (N JarRl métB&S P RR SAIRSE bPIHese compounds,
roduct, or one or noreé precursors thereof, and b)
andcibersoiifosernomponrads dusl conprnestiblyt acoeptalnie salts amdfos compositions
r rsQrs-thereof with at Least a savory flavor .
theRofE S hindrdBi Pt It PhsstiERumER gk oe B5glore of ther
preb@tdRbodnpohgnts.Oln @atPEBBbdilelts a6 eRtcalberaatbd totthehe® for
so as to forma nodified_conestible product; wherein

mofHaliRg s SaYRTY Gsterfianameestible DRedict prMpIEYRgIl a1 3 WO
>2<0 O/ 084&%&'&’@ 4#Y525P0%L Q032A61e bduict, B0t or B3 freéurdors thereof,

n "hAr 2
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:
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0) wherein i) Ar is an aryl or heteroaryl radical

optionally having at | east one substituent radical
whownds4iBereto; 5ii) Yis 0, S, S(O, S22, CRIGRUSING003956

NRS; iii) inis the integer zero,or one; iv) hArl is

an optionally substituted hetero rfy{ Rtnhg radical; v)

Xis 0, S, SO, ; nthe

i ntegers zero, one, t or thre>é Li)h 2 is an

optionally substituted h@teroa] I ri ng radical. In

rel ated enbodi nents of the con{?(y)unds of Formula (1),

hAr#h&am be an optionally substituted aryI radi cal ,

such as pheny| radi_cal Addltl e iments

Che | nveRt | ond? ISR YT HEter RIS %@m&gu f' @a&%ﬁ@%ﬁ gme
provide for npgiéhed SABRYoLRY heRi@duUCt s or

conposi tions conprising one or nnre of the 15
corrpoundls) of ¥as ubaS(@)) SOr, GR'R’ vanRys subgeneric or
speci es npound aor, conesti bly acceptable salts

t her eof , “ r tWésﬁwdﬂﬂﬁg‘f?eﬁ?g ed by the processes
recited ghovepagis a{%b;?%nau{f'@ﬁbsqﬁmﬁerb&yi HAE Refical;

rel ated enbodi nents he i nver18t| ons d1| scl osed herein

relate t0 t askds OnBoS(QedOndRE | BINR Conposi ti ons
conprl SIY)?eCaI)l hemteg‘%gtler%ngnec%ggsfglt L& Pr oduct, or one

nor e ur ors ereof at | east a
s avor y fiigvor hﬂﬁdybmbptﬁglaﬂﬁ@mtmﬁéd ladteroedd ting natical.

co und having the fornmnu Ar- hAr CR4 X hAr2 .
%@P&qdﬁnﬂt)w}iﬁﬂ}t% O%thﬁsﬁ@@%fﬂwf gpnwle;%; ]P%f%&a{) pe gp optionally
Subgﬁ{l%%%hdlgadé&ﬁlas Q?H%{e}g?%cg%lr 25 one or two aronmatic

ri ngs independently om benzene rings and
f i vadditiosahembedinmedoftbe arveatiods relatego tleammpmuodsned Kormula (1)
ring opti.anally hayi ng.one, two r three .R2
progidg dpn hndied %P%%Yespr%fiwﬁa br Gl astiions GREPHF RS Q4 A gre of the
con'i ha@b{ F&luld §ﬁ‘€§e\?htrioﬁ §\@d§%ﬁ$ﬁc¢oﬁ ép@élbﬁcdf%ounds or comestibly
006/ 084186 P / US2006/ 003956 hydr oxyl, N NO2, SH,
accguae sﬂ(@é@ﬁ 2y theatredyests, produced &y- thmpromgaweéﬂ%@qow or below.

F orseﬁcér_nﬁsr il é'JP rﬁ%]fngt ! Sl o%ﬂn?f nﬁu%trllg%elﬁtloa ﬁ ggll%sé)c{ erem rilatte 10 taste
modiﬁ*é@b@ﬂa@ﬁlbwsomm&iw@ @Sﬁh‘phymge| ected from

a) at least one comestible product, or one or more precursors thereof, and
b) at least a savory flavor modulating amount of at least one compound having
the formula:
Ar—hAf @C@\
Tx ~har?
wherein
1) Aris a monocyeclic or bicyclic aryl or heteroaryl radical comprising

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



5 oxygen, sulfur and/or nitrogen, wherein any
remai ni ng nenbers of the heteroaromatic ring are
WO p@eperisent | y seI ect ed fromCR6, N, NR7; iiiBpCHUBR08003956

e\t b, o biks brresyl 183912%'\'821%? 'S ROk S eef B 3 iy

i ndependent | yogg%ﬂgq&ﬁgaﬁ rom hydrogen, oxygen, 10
hydr oxyl , hal ogen, or a Cl-C4 organic

radi cal nhn d RErdndn optinally substitiedfivket $1y-1@%111@®¢de]@¢temal‘yl ring

L B o B eBh Al Sl S o

P(O (OH) 2, habﬁ%ﬁi suPfur &@érr@ﬂ*o@érg e fei @6}9 &ﬂimmi{%)nembers of

hAr2 is an optionally substituted five or six-ne ed 7.
heteroaryl ri fhg heteBodremptinying atedpdaperdratlyisplgoted figanCR ', N, NR';

atom and ng & Bt om and wherein

the remal ng%ﬁepogr (@fggﬁ:e&]%?g&g\gr{yf ri ng are

i ndependﬁx)t | yn $i6d iaeigetzels, m@%@orﬁdred\ll?sl 0, and S,

wher ei n each R30, |§ | nd@pendent sel ected from

hydr ogenV) hydRm&/ PR gppndepegdenidagle @s?@mq)dgogeg, oxygen,

hal ogen, or ay 7 and
is i ndependentﬂr @??B%Hﬁ%%%hyﬁjrao%ggg ?@nﬁ%@w%%dR an
organi ¢ radi Bl are urdepemlenté;smhtdtgd froméptiaiges, Inalroxyl, or a Ci-Cy
thereof. I n sone su b t he i.nve

relate to sub(’r@@ﬁlﬁﬁ‘g %ﬂf“’%ﬂ% IF?‘H%’@& ﬁ]é( gﬁ\;{? No,, SH, SO:H,

conpounds of )t(@t_ﬁz hhibedndr gl dipRsc tdaidmet hods for
nodul atin the savory 2% taste of conestible

conposi t Vidns. bigris ex apiignally ewestisuipd fun assisfmemkered hetergaryl ring

het er oaryl coppoun s th e S

ret oY) s RSP i A MR B ing v
G -2-hAr (I Axtonpagd &hsrein the rerhSininganémbager thedieteroaryl ring are
one, two, or three, and each R20 i $3,30 |nge5§ndentl

sel ected fromndgeengentlipsclestesi ‘?mrg}{o{ R andgpy wherein each
NH2, hal
Do/ osaane. o DusBeErhty RueaR ?01[‘%} ok, o ‘w‘nyl NEL, NO»,

two, or threeSHaf0;KBAR(ID)RM), shalogap Bnd@“%wrgmhemdwﬂ and
fromthe group LStIn
{1@)%}:}8 Ent%& e&é(?)f/l frqnil ?Wgrlkg?% oggy C1gf-+ organic

hal ogen, or ae
S, S(O, s, ré?ﬁcag'lz

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

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

Rao) )
< sza'\Ar’h Al X/CHz—hArZ n
(1A)
wherein
1) n’ is the integer zero, one, two, or three, and each R% is

independently selected from the group consisting of hydroxy, SH,

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

5



10

15

20

25

30

5iv) Ar is a phenyl, pyridyl, pyrazinyl, pyrimdinyl,
furanyl, thiofuranyl, pyrrolyl, benzofuranyl,

whewsos4180f ur anyl , or benzopyrrolyl ring v) hAPCT/I&=06/003956

the structure: 3 X1 or 1 X or. X2 5@ X 1) X1

is NH OD or B ISE§IqoNeHF0; & R a@?"éﬁer]@i lﬂdfﬁ%n%egléy selected
hydrogen, a halageNerofh cantetmSbt hod@RN SH, M-, GHalogded) or a C-Cy
X3 is Nor CR6 V\,her%rionf)RG i's ydrg%en, a hal ogen, gor a 1
Cl-C4 organi ogradiahéal, and vi) hAr2is a pyridyl,

pyrazinyl. or_py{d i I wpg; or a conestibly

accept abi®® sa ywpgéf&%gpﬁ’eorr%’at ed sub-genus of

the |inkgg hehpfsoasnehsl, pirida) pthAngl1pyritiribiy] fudgnyl, thiofuranyl,
savory flavoring agents, are triazol e conpounds

havi ng the stpywrealyls Bengnéwanylbansetatarapylppr pazapyrolgying
N-NN N Rn" Fi Ng NN 2\ .( RO nArN~' X or (R20~-;
Ar~N 1\ (I%ﬁ‘yh\i%glreesl)ﬂﬂg%e'i) n' is zero, one, two,

or three, and eagf-&20 is ind €§isntl selxcKed from
hydroxy, SH, NH2/ g o§en; ;ﬁg 1-(%47;3@

sel ected from an@)kll, al koxyl? drlgkoxy aIIEyI,f

hydr oxyal kyl , ,.hal a , , CO2H, CHO COR21,
CO02R21, NHR21§1)%§2i§J§@6’ O(SSI’\'SRzl radical, wherein R21
is an al kyl, @25 ik Néor CR® wheein Riie hydngen,arhaldgengor a Ci-Cy
and each R30 is independently selected from hydroxy,
SH, NH2, a hal ogegrnigrdical.c1- c4 radical selected from

an al kyl, al kesw . ; 6 @hédln RN GK@e%ah kMlalogen, or a Cy-C
hal oal | ¢yl | c@%ﬁ%@%&% BREsn Qlalopen, ora CrCy
NR32R32', , or 9Rghic¢eadiceBlandwherein R32 is an al kyl,

30 iii) X.is NH,.0, S, O, .SC2, or. CH, - .6 WO

2006/ 084186 Pg_‘?ﬂ! H@W&YM%“Y%%PW@@%%%M ,

pyridyl, pyE&aatdmsly ad¥sthible dhib¥ereobur anyl , thiof uranyl,

or pyrrof)yl ring; ‘or a conestibly acceptable salt

t heAaofher 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;

5 Sy O

N—NH n
< Rzo%nT Ar/q N/)\ {’U or ( Rzo)?_ Ar/Q\N»\ X/_U

(1B)

wherein
1) n’ is zero, one, two, or three, and each Ry is independently selected
from hydroxy, SH, NH,, a halogen, and a C;-C4 radical selected from
an alkyl, alkoxyl, alkoxy-alkyl, hydroxyalkyl, haloalkyl, CN, COH,
CHO, COR?, CO,R*', NHR?, NR*'R?", or SR* radical, wherein
R* is an alkyl,
ii) n’’ is zero, one, two, or three, and each Rjp is independently selected

from hydroxy, SH, NH,, a halogen, and a C,-C, 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,
i) XisNH, O, S, S(0), SO, or CHo,
6



Yet another related sub-genus of the |inked
heteroaryls of Fornmula (1) are triazole 5 conpounds

whaooegtiBhie structure shovvn in Formula (1 C) beP@GIUBI006/003956

whi ch bot h the X and Y. ker groups are present; .
R301 R3A N AT i%d ph@nmhpw yIRperapioyy g dipge fuspnys thigfuranyl,

n (1C V\,hereb 1 rigsSs Zero, one, two, or three, and
each R20 is |n{ilpy|c§%eonglel?1t%sy selected 10 fromthe group

conS| sti ngaocﬁmé*spbboao;tbpta&bi,salt\mxeoﬁ hal ogen, or a Ci-

8 PR o Skl oLl Mo 5281010 9081 ¥ e sl

5 corfgi’&uﬂﬁ QNS AR ShEb tuROsHbv G Foftth1aNE) belo & QURA boB th8 X and Y
S(O,
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organic radical, 15 iii) i's NH, 0, S,

linlgogroups aGR8RENEWherein R8 and R4 are independently

sel ected from hydrogen, gen, hydroxyl, NH2, a
o adical, i V)HN¥N| s NH, No°

hal ogen, or NaNg,l CA
wh
%ﬁfgﬁ%')ﬁﬂ“‘ﬁtlyl se>fecte /fro?%]rﬁ;/ %@ﬁr%xy o w

hydroxyl, NH2, a 20 hal og&n, or a Ci1-C4 or ganl c
radl aI v) Ar is a phenyl, pyridyl, pyrazinyl,
pyr| I?’1y| furanyl, thi ofuranyl or pyrrolyl ring;

or a compsti bhyisaes Bh@bﬁf@ Gahiee] :bﬁlfﬁelﬁ szﬁtm@peﬁdmﬂy selected
rel ated sub-genus_of the |inked heteroaryl s of For mul a
(1) are 25 cofgBuhagraaaongsting of hydraph a’?iwﬂ:a lgggmior 2 Ci-

are six-menbege heteroaryls as shown in
Fornula (1D): gf%g‘)rrg%‘??l R20)' “hAr-t X --.CH hAr

(1D) whéje nn’7 wﬁra,omg wm&nmwsmaw@mﬂsﬁendm}ﬂy selected

n' is zero, QE} %‘6 D con51st1ng ota&gl §, IQHiza halGgen, or a C1-Cy

|ndependently
organic radical,

iy XisNH, O, S, S(0), SO,, or CR®R®, wherein R® and R’ are
independently selected from hydrogen, oxygen, hydroxyl, NH;, a

R3O

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, NH;, a
halogen, or a C1-C,4 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 (I) are

compounds having hArl heteroaryl rings that are six-membered nitrogen heteroaryls as

shown in Formula (ID):

/(RE!O) )
—hAr? n

1 CH
( Rgo)n'\ Ar’hAr\X/ 2
(D)

wherein
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fromthe group consisting of hydroxy, SH NH2, a
hal ogen, or a C1-C4 organic radical, ii) n" is zero,
won@e/084186 or three, and each R30 is i ndependePt1/¥S2006/003956

sel ected 5 fromthe group consisting, ofyhydrox ,

NH2, a Hhl ogdR is &0, pne1tWey or W@aﬁﬁl‘@%g}r c}ﬂy 1’nd<me¥1$1er§§|fi sglected

NH, 0, S, S ol ' ¥e) Y halogen, or a C;-C
Qom %o c .tlng;é,f hﬁfroﬂqﬁ 4, g 1-Ca

pyridyl, pyrazinyl,”pyrimdin uranyl, thiofuranyl,
pyrrolyl, berogini¢ smdydal, benzot hi of uranyl, or

benzopyrrolyl ring 10 v) hArl has the BUGT:

R6CSNRG' IDR6N-INRS EE1% PRRAE™Re Qé}“’i%mdﬁéﬁﬁ Re isPeenly selected

and R6' are |ﬁ1%g|@%14£§ﬁlg EdnsB®ing OF BHdrbk GBI @ealogen, or a C1-Cs
0

hal ogen, or a rgani c radical, and 15 vi) hAr2
is a pyridyl,orggmarddmal,, or pyrimidinyl ring. The

| i nked het er ogr. o] s.af F las (1), (1A,

(1B), (I1§§, %ﬁ%&r’%&ﬁ@’ §§é’cqrgg}gzlcjonpo_fjnzjs (A _
ChcomaSRF, AP np e oudodl pmmti Ly i)
in-vitro, at meroyylubegpbesd WHPWOﬁ@éﬂﬂe%be&g?@ﬁ?lglang

t he order, of ﬂlgrhggr&le%&u%é ower. The |inked

het er oar compounds are al so believed to interact

in the sane or a r};=|=a { nner & awory flavor
receptors of anitgks or/vﬁﬁnansé?w Vi ?ﬁas has been
confirmed by act ual,‘/\\h% taste t¥sts Qf selected
conpounds of For nBf a\ Rhat amé Nepdr REBd bel ow.
Accordingly, many of t ubgenuseg_and; speci es of the
l'inked heteroaryl5To GF%?M s of §_r;ua.QdZ% 1) further
described herein betow gan, & ungxpegtedly |ow 25
concentrations be rdSgd‘4srsavor yref' a*ériaﬁg agents, or

savory enhancers t substit.ute f I

syner gi sti cal V‘é}er@ nwﬁhgmsl&g%)regg%ﬂg\%%/c%fl fqghydrogen, a
Addi tional ophiiggd, of b U, G tdrisc PAidel)anéheni cal and

physi cal charactéristics of the heterocyclic

.

compoundsi)of EArHuk ayidyl, ByazinHept P UBEIIN B8t

radjcal.s rou ] 1 | ed I d
! he TheBr A9 RedliviembSor ARRRIGTEN (25, @8, (KL EnO(D), an

spebiek RbMpdthds@hBdthgestdd theritecdnasind symidiesictieate he TR MEHR3
known in the prior art, for various %yr oses

WO
“sag006/(081a8E) PEFTESPIIEIYEDSI6V Pt Y wa%%ﬁa& of
cor%cglgttrétﬂ%g %h%es?(ﬂéigr 88 cRBhoIREENoRER VTIRUISINEA hR R ZRehpounds are

such™ 1 n heteroaryl conpounds can be utilized
als@ Belienea ty irftérastdn ilegamgemtasimdar rsanner Withazsvary dlakamveespsors of

axﬁ('\{}ba;se%?/kg%}aglg g%viﬁé,raté Ih es E?eetélec{?g\%}éﬁéd lgy g&%%%ﬂ%% tgsfte {:eg{s ' k&ected

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

Additional optional limitations 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

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

8
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conmpounds that have not been previously synthesized at
all, and possess the unexpected 5 property of being

wa@awe/ng418@st e fl avori ng agents or taste enhancReBHUSINE003956
i nvention also relates to flavor nndifigd conmesti bl e

bubtp&%@cgylegg&qf the mfvslbtarsd];]]aas Nt RRSPIERB Még@ggi}ed that such linked

hefefatd “cbh@guﬁcﬂecgﬁ %%ﬂﬁﬂéiﬁas‘%ﬁv&g}%aivﬂﬂﬁ% hils W §aﬁ/o%tra]1§/te enhancers.

comesti bl'e products or precufsors thefeof. |
Maradnsd inraaptod thedieteroeychio cempéurtds of Forindd (Delisstosed hi¢rein are novel

cQo of Forrmula 10 (I ur.t her, i.dentified
co GRSRRI B bR et P Py O PR ol B8 csp Rt wmenpected
Propefi9 PEBELE s&Ar tastcfvefhg a Herasts e6hanBerdl Xt Uures or
I'n conbination with other known savory conpounds such
as Beinvgstiemelee yelatpsipdtavenmaddiedsomesitaprduptsesucb oglfood and
.and C itions f . ank.mal .
a5 BN SRRPRE 1l GPlifln o UE R Rlinf Vi smesibls wroducts o
prdctigotsi thigedlf. het er oaryl conpounds of Formula (1) and its
15 various subgenuses are T1R1/ T1R3 receptor agonists

and IhE@BY gmhgiineatseonseor e df thy lydked hgtereard qompounds of Formula

O SRR S T, QPR CEALLR Mo
thetdo), @ndkarsed insmixarenasinsohbératisn svithf othatkewoenysalorg compounds
when, used toget her wit. | one,

o RS G VA BT s Foreie il v Bareispuppsitions for

hu&ﬁbﬁarﬁﬁfa?@dﬂsﬁﬁﬁti&ﬂ o?%l’fé%‘}?reéﬁrso%b{!r prisingly I ow _
concentrations. 20 I n sone enbodi ments, the invention

r el & weny emhodigientsothsdinred hettloanyd comgoayisef Formile g) @nd its

enhancers, fla iLf yi ng _conpound and/ or .
vl SE R S PR AT o SRR G o Einglauy ety to be
capabld dftisducaid AFUBhSWRIEANEES R BeRBREdFin HueHRSO UNTiSY of the

sonme enbodi nents, the invention relates to conestible
hetgrochglifi onmaundoRFsm comsandderiitsatsrieus Sibghusanobheterocyclic
oo B FRUMERLS O Q1A SEE RS, HOERSEle SRR
vitrop ambtavbtyytaste petpiidreindmhiant hesvedsinglh to 061R@0irmibns.

di scussi on ely summari zes certain aspects of the,

" v BRI, Bf-n"leﬁftl%‘h’@iﬁé?s RaovelGmreupds, flavoring agents,

’ ik . . . _ -

TR R TR S R8s i o
cothpouads pbRomana Hg anddervetiowdsubgeraiseeadi dpgciby corep@amenc e

to the follow.n 30 detal.led, descripti of various -

e B LD UERE R BRSO IAE b RemepPEa st apposition
suitaBRY 8t Rudilot itBEcIB@IbER, of pRWIREE tBAEoT 8 i8i%iRAM least one

their previous and followi ng description. Before the

comppasidf Fegnplehder, a eamgstBindceeniablapall tereebt hods ar e

di s . : [ It 1S 10 . under.st ood .t hat. .

o ShERS ol RSER Rty bbb RSSO 4 ons an
not201e6d 33 AdiB&hobIdTit bIS2EH36164) 30 Bithitind theliBventibe in AMEREy.0N

is not limted to specific foods or food preparation

net hods, sPEFAIED IYRGRIBIION Q¥ THE INVENTION
for ' : ' .
o T B0 Syl PR ISR s o o olloning
detaibatedssériptmnprfodricisseniyodirente st theamgentinh endl é@ Hxampdesdhcluded
ne of ordinary skill in

adm nj strat.on, ecause
thegey %Rﬁatﬁttﬁ%ﬂi@lpé c@%wmg%\w&f ie}b?%wsl their RERYiQuigng following

des€RpHcIE 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
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5 vary. It is also to be understood that the
term nol ogy used herein is for the purpose of
waleme0841861g particul ar enbodi nents only and i SPEDUS2006/003956

i ntended to be |jmting. FL.NI TI nmesti bly
cuagBsdht mspatcas rebed Biapeta todsior top Qe gy soecific
coRRSHbIET ARG QF foraRIARDE {drad phrfigdlal S10HSLS HhAnRL fﬁﬁ?ﬁh@ cB8mpounds of
desired di spersed dosage form of the inventive
th%l@ﬁmmndntm camestifde prasiugigor apmpesitiatseniendeshfor vl administration,

oo RBP Bt et PRILRERL i 4D VAl BhpUach Bt i otgouse

varaXt mazs%do veanestiobd Yhat ﬂfeoc@ﬂ%nakl.sallog>{1 Geddrticedis id 6 kiédRSpose of
many conmon food ingredients ch as water at

deff?éhbmga?artwuf}@mb@dlr@@ntm@wn% K, nott ingerdeg to he datiting. e
juices, vinegar, narinadggpy ong¥ ne, natural
water/fat emul sions such &s m or condensed m | Kk,
edi i @onidstblgndceplbild emiiags, extipidny” aaisdid ibﬁhquﬁd nidd@inn and/or
al kyl, esters, | ow nol ecul ar wei ght ol igoners
CO]ES‘PB%?% fhat igusedio pra?ay%éﬁyqlreéﬁwssed gesagg dorn a%ﬁhu FveRive
coﬁgéﬁﬁf 3 QA8; BradBikisRE ﬁfé‘cin nt1§é:I E&Pﬁéﬁgquméqm %rsecg{dlluted form, so
bst ances | n aqueous s such aé’
that ﬂlednohgxcahdf@tlvéﬂeemoﬁthe aodexm‘rﬁt ensoohd asmetindndal. ,Comestibly

sol i edi.ble .djluents such s ve mder r
acepighlesSRis Gihices gy P Ere et e ruttiss wpter & heutral,
acigits BERSICOFH, AelBor V?elgé’faﬁfe%uﬁﬁé 'viﬁ% o @9 altiRaddsSBde@ e, natural

agents thlckenlng or enul sifying agents,

20
wasrdateanyaisipyeesich so ik dsicaudansed milkr ¢dzblatodls andishomeningkdatty acids
amf‘th ; aﬁyﬁ estﬂgefo%} lglogeﬁg Jré izvtefg tl?%? S ﬁF ]F ogglnen%lé/{:&s glg/u?ryl esters

of %ﬂytamdskmidtcﬁipermmr errﬁﬂlsiomtd’f@ﬁ& h}Hi?@p}ﬁibbj fbbtai®y i eqious
human or an “"flavoring agent" herein refers

medg, aal@@ﬁf}bmdwm ahlsrléwg;he@hﬂqnys,a?@b@sts&@rﬂé agefhnol zglid edible
]
s e
suspenpauads;corfb¢codotige agirty, ivtasphgants tideltdning dremaddiftibaigents,
nodul. at es, . .i nc(i udi enhanﬁl neg or potentiating, and

Preseiy Y Sgolidhandess t1 icapfy/enf thediket | of a natural or
Sy niAveidver T HeAUR 4 BE 18U BeréddtiBhR o ARLITBINIRL sfiell lﬁf@@ubj &, which

“flavor enhancer"” herein refers to a conpound
inchids| sgeic sdurysadtycleitien tatr@rrsaarld Blgers. hEhesfbj¢dh atayénmdnnm or an
nd/or multiplies the tastes or snell of a natural or
thetic flavoring agent, or a conestible

Co n”pxo‘ﬁlafvbﬂﬂg SEHPT heérbinGefcherofal ¥ Poukdl Bfﬂﬂ BRllo g1ca'ﬁ§\é@56f)table salt
flavor” herein refers to the savoré ‘umam " taste
.

theggpitiead indpcesrfiewd obiasigEt an @ristd o5 8dPIMRgl ut amate) in

e U oEB Bt ol e g S Boloeicaty agcspiapte s

thecemﬂﬂmn ndbdutates, Baluding e&ﬁ@@@%g)ﬁr ;&ﬁénﬁl‘aﬁhg,f@ﬁdlﬁm e tgsltes and/or
in refers to a conpound or biologjcally acceptable
Smglipf 2 pifurad oF symthpticdlaverng agent HeaneR¥p) @ sy | avor

in a %@ble&ﬁan&r’@hereﬁﬁ@fe(r%[r‘él) Wuﬂﬁ‘og 'bﬂ)tl(?g[@atlﬁf)ac%pt@ole salt

conpound at activates a rece
thevdof thot eﬂhwamdénhnui‘aplmzsdhatahhesmnsmcll afia aaturahbr symtlAtic flavoring

"savo or nodi.fier" herein refers to a conpound
ageg?, Oﬁia&%@ﬁﬁ @ﬁ? FWB?:%%?R CQypREIsing t?xe flavor enhancer. P
“Savory flavor” herein refers to the savory “umami” taste typically induced by MSG

(mono sodium glutamate) in an animal or a2 human.
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salt thereof that nodul ates, including enhancing or
potentiating, inducing, and blocking, the savory
wo a®besaBe a natural or synthetic savory flavorPe@mus2006/003956

agents, e.g., monosodi um gl utamate (MSG) in an ani nal
or SSavarsfavoring aei y SEYOLY 69MRRHAn é’ér SaVH@P‘@P‘?Pt?Te@F’é‘V%“ng
£ u
corbuPsPRRBAR £ BhPAE 3 b SR A s Qusbot gt s
detedftatide Bdiody Abvotin 8 yulijae] ¢.g., B/Eﬂb(mor_ld $czaiwmn |g_l1garage)1dnsa compound

e.g., nhonosodi | utamat e ( N _an an | or .
thapsies ARG TR0 (B SEbAE TR TG ef ) qpimal.
ref grgadddy fab ﬁ@%ﬁgr”tﬂg?ém ¥ by QE%p&Ehdgquﬁi%loglcally acceptable

receptor, such as a TIRL/ TIR3 receptor
saltrtherepf fhet mrodibtes, iimgudingpohandinglos peientiatisfge irslupimgaand blocking, the

s SPEBRE 3 G of SR 1 AL A P e DRSS gt
(Mggzﬁpﬁﬁgmgmﬂqm her ein refers to a conpound that
ances or potentiates the effect of a natural or
sy nt\Hetvary firwer enhencspt reinsefetsdpiarrgmpesnpoubiglogicaljy acceptable

iu | ut anmat e v f
sall BB 0t Phhath BB Rab AR e shord BERY of SHBRI or syntictic savory
flaecRitpQigBiits, M ¢., AOndwoaiiut glutakiaté MBS GI) $n swirfiinal end hiiroan.
alter (eit her incr ease or decrease) savory{qtast e in

comdat HRIeB SICCPOE A VIENS GOTBRRRIG DETibFRIRS IQ 7 GRmPynd hat
t percei ved by a
act %gﬁflé%{)ajnggg E@E sué}&'&ia‘ri‘%ﬁd}”ﬂ%{g rgcégfo the inventi o%,
at Aedsmanat mﬁepi@r ﬁﬁ)ﬁulappgnompmkml”ﬂleteém cf§rs itd @ comppoyiibat

woul d need to present. in order. for nost human
modyygfes £3cdivelss: %’%9‘3?/ g ]gl ﬁlﬁsé &P 47280 TEEP1%e savory fl avor

of /6B rRleftof SARRR IS BMpdinEOREREh $668 th RRompound that
het erocycl 1 ¢ conpound. broad range of concentration
enltanes mot@tlawyme@ﬁeb@omml @\sadiheric pmgay rqcgptor activating
econ cal | OVId a de | e degree of savory
COIRyp nﬁ&%‘f’gq “Bﬂ ﬁn%tgm about 0.001 ppmto 100
p pmA ‘@.ﬁvcﬁy HRv &b ange; fnhamrahasin fels toppMmcmabatonPound of
pm Alternative ranges of savory flavor nodul ating

Foramﬁ@: (B hag dgrpubEcient derpliefeititer anayaasp ﬁﬁﬂ%féeaéﬁbwogotaﬁs iy 2
coxg%s?mea&%édlgng%r c? of 90 ?[oorlra],lg 2981'&181 é OLABP Yhs af% elnﬂy to be

mto about pm ~of ppm t'o
perBemaITby Ahusiay Qﬁbjeétl &vm’anp ebodintegtseofabnintettame anleast about 0.001

refersto an_anmount of a co d that .is _sufficient
oD Of B EECHE CORBOWILY oA RS fodte TSFSSgy i i for most himen

su‘t{;{éd@% Qr e?& V%gﬁﬂhéul orfof thggw AP orgldhREmi1e c&&@@méﬂ]

Stl | e or nedi ci nal pro uct or COITpOSItI on,
corpp:msmg ﬂl@dletwyocafnllq gorgma@do6Y b®ad wgle@‘pwmu@mo@gmould

b d.
ook S e SR RhALBGuRe BeRMR s yor fovor
moBRAoR barfbdB6hACHIENOE] pR o a6PphmOorla pFovw AngbGdin ddut 0.1
ppm Alternative ranges of savory flavor enhancin

pprart@ abew 18ap1b eAh‘t@mmwengeswf 8aVOs) Y'Y TREBUIIRAmRIHS can be from

abou
b SRR b o Do DB B T3 BOAE Sdmiboge 01
pprAREEbANR 5Py foRLEROD. 1mpﬂutoadbong3 apmunt " herein
refers to an amount of a compound
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
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that is sufficient to nodul ate (activate, enhance or
bl ock) an umam taste receptor protein. |n many

werioeds4ment s of the invention, an umam receptPCT/US2006/003956
nodul ati ng anpun

i | bout 1.
aninggiguie iR JoproRt TS OF  SH0RY D0 R Ry 8o b B3 about
o.o@ﬁ@%% {30 $om 15 23Rl 1nde Mm abotiiTh RbphRIbORAORDEL. Alternative

ating or activating anount" is an anpunt

f

ranges b samody fledr enbancife dneoumts canderfrm phew O RRve ?q/@%t 30 ppm,
T1R1/ T1 t Th t

g3 S S A 5 BB B TR Gt pRl o BB At o

0.1 pHBRbERSYYer * 1S a taste receptor that can be
rbdul at ed by a savory conpound. P,refgrabl an umapi d
r echptenansregerpred et SO d herEBEstSY © PRt 6 2 gegupoun

referab th [AY e i .
s SR T R o BBl s o
In thASAREKYdIAAds Pf 8k énwitiyn aneimagantepte oédulding BORULTHERE least
receptor. An agoni st of this_receﬁﬁ] hastth efftﬁg (e
abop 1 gl oy at o ADGME Rl 1723 TR | e L RAGREY At JAGRM G-
aboﬁgg ‘Z gil\g)ﬁ hi st ?ﬁgﬂ'lﬁg 1Ed bR indfuldthe of ABRRMRE 2BRduhTEs an amount of

al so produces”a perceived savory flavor in a
contipsing thiat &4 suffi¢ientso desintasboractivite adfIR1ET 1 RYrecppipr. sThgge amounts

i nven 'Vﬁ correﬁou‘gds ser.ve ats are I.acerr%‘rlrtﬁsor enhancer
areﬁ’&?'fe%g'@.t SuPATRhaS the Hami geheptor Blodiiarag B S Sie i n, for
exapR kgmaf® %%ﬁﬂo?* i8 aRERE R ESor that @@dietrhedulatedibg a savory

agoni st effect also is responsible for the synergistic
consporody Prefebly asfuneani reodpterts a eproteimpaipled 1aFRICH ARS BOTe

he .i nvention i s canpbi ' er savory
pre%qrgt%ﬁfen@naéﬁlerﬁ?ep&féﬁaggﬁﬁlggxﬁ%géb%gl eotides, |MP or
Gr\{PCOﬁipsuﬁdaﬁ\fetm ihoa?iohh}xé%@ﬂﬂaa mﬁ am2mi lns@@ptor land Fﬁe&ns‘f»l&we
t he savor avor o so that relativ €S, . .
aganssthelie TIRY/T 1R3ageapEort Hen J?Wt 8 Kbb%s?;?ﬁt%ﬁl% fﬁl%ef%ecygp activating
S B4l a i i Shasd sbdind on th
o TR L3 RalE, 2, CHRL BRO0 Ryl 1 o o
rec@ptor dles poduedsis dekainad sagoradnbr siLectastasesBlbis desirable, therefore,

advant ageously elim nates the need to add e Ve, . o -
thah SRePEBYATEES SOBRRIRAASCTNBS @ SRPIaperen, o enaneE KIS Gyt is not
weﬁ?&gﬁfgdt@)%% ig?@?@kﬁgplg,rco%{ésﬁble%éd&tst he amount of a
np 30 such

savory c oun as MSG needed to provide the
sarrn sdittory tHis agmrstieffecionspeis respansile forthg syusEgstic savory taste

und G al ) " i sti w’
eff%:cgrr\gﬁgﬂ 8&%{%8’ o 288121591)@ %‘\f&%c? %grgﬁtzoﬂc% rcls_gfnfrl])g}%l %{hg%rﬁhfe? savory
flaP@WRY eRIONBR YONE G TheaikMideq MMV at GNP, eenpauedpalinadded to

conparison to the sumof the taste 12 2006/ 0841386
MG 182008/ the F956 e €M arsorthalslal g s R 1 needed o

el {8gL s, assqal | L it : R8¢ is [dBsirable that
PIQVH tgggaén%?a%%?g@%%%éﬁgﬁ%%pn(It:%grltpsc% %}(@ LJ gﬁéslsner 0i Stic o ne
coabfu@gt coppdubes ef the divieumesith ahothBGaverbavoringiagent etch as MSG

for a conpound of Fornmnul a él ) havi rﬁg an[.dgcso Iréath\g a flavor
adyanissepesly Hlapuaies it val topddetpengye REFIEOtASS, PR pLMb: 3P

1 i i 11h2 tHe HHoWRIE a sBvotiedmpound

enlfrof TP Sapciiohy ocRlinfFl Qimblouhg e AoBRicE svotficomp
suchhas’MB Gaendet 9, provide thetseme setepilleveningbmpaasonch ithepgavory

centers can i ndependently be in the Ror S
comppdRIMPOAMNer a  mixture of the two. The chiral

gegt ‘r‘s‘ézn&%{kti@ e rbP LD Gles B $ARINREd 88voly Aavdd ofl cBmbirmation of
savo’ry ’cor’npounds or receptor activating compounds, in comparison to the sum of the taste
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or d,lI, D/ L. Correspondingly, the conpounds of the
invention, if they can be present in optically active
wo eooaios41s6 be present in the formof a racem cPOI/KE20€003956

of enantioners, or_in 10 the, form of. eit of th
eHEQS OF Hevor @ssontat s itests;assasipled %{Hfl e%ﬁ?a 193 Vé‘{l\’i L% . In the case of
sa\wﬁ{’ ki a@8er @uPouRds, a%?né’i‘gl%é(éfféc% oﬁ@t@éffe%w&eewfmse may be

rel ative propo rtlons of he enantioners. Where so

indigptédclat e gompoundchef Mrmuim(ﬂ‘ﬂavmgﬁn E€5%1r2é1|0|(g¢fmed herein below) of 2.0

or PR 6By st PG oY B8Rt of T Bbeisty 1 o

ei t WekenhBe béhpSindg ibieded hére dsdi®e oy fnedraBhiYalidentess, the
present in an enantiomeric excess of at |east abouf

stem%lermstrﬁpf p@@gﬂurab@mergm1n@¢peadent]éfda§tm deoRior 3z0pfigyration, or a
miflufbr hERT. FROULr P R caf elpxgvl&%} d@s?%ng&ed R oS ofR,S or dD, 1L

ord QES]]) JAu @orf@ﬁ@f&ngl?, the e&ﬁp@mb oS the-igveatipn dF tHe @bk BE present in
hin a | arger chem cal conpound whi ch contains only

OPTé%nbf@ﬁﬁ%@nﬁyW snbipsthe fore of A aeerais BB HITe 65 prgEomers, or in

thed B¥m %E igﬂér%?ﬂ{é Lo DatcdnAMRIh& s n?éJb gﬂﬁ%ﬂ Q3L 6 Sluified form, or
branched, sat urg o? or “unsat ur at many

as @ nhoraenisitpeanyydiateapioportioas bfithesnantnodrs.| Wiieteest i@icated in
di. mensi onal..si.ze, and nol ecul.ar wei ght, and may ;

e Reis if § S gl ARem I e e Potely sphb il vebempeycic

corhpbithdd Aise RIBPR &51%'85 for]elﬂlgr HAIE A B adf R9%ons ipr%ﬁra%ly it is present
car bon at ons, o 6 carbon atons, or' 1 to car bon

in 21t eneptiompnc wmsm%at feswst abost 3056, ont deasiabout 9096 corzas least about
t.ed

oS e e SRy O QuPBefintt R Pobniiitk S o ad 0 s

N, Rsueéd hé?r@mhﬂi}@ﬂ&ﬁﬁb&ﬁe:ﬁﬂlhéﬂ’%f&@to &dHeRidaD Sub- Efo@ﬁ'loﬁ ?adlcal
and iodine), or one or nore substituent grou

witBisn kg sherhisal memonsm onlpparbemand hydregertaoms. The
el A8 PSSR, PR
sattu@siddu easarayited! 30 ntaﬁpteﬁlbndlnwsbthe )hbfdl@bﬁbbﬁ resiiticf are of limited
R e SAES 0% L e Bl RSB, 111

carB¥HLBRR! PR @aﬁ“bgryg?néol £51°SRBb bR M to & 9295&95“0&3 1to6

group of residue refers to a neutral, cationic,
carbon alois, onhmébedrb@uusmst uents on the or gani c mol ecul es

di sclo or, cl ai t.hat have 0 .

ot 0TS Brp Ol Gt el Bttt BB HSD b i B epbstiuted
with@he b aloedmdkp &ﬂbﬁﬂl‘}esdl’&ﬁé&%t&o atbARIsBcH 420, HNefrebaflethalogens

i ncl ude one or nore atoms i ndependently sel’ectéd from

(I Wegﬁwylelbrwm@méﬂ%m)%r @wmsz@@ww@mssroups containing

het%@%%@t@gﬁ Br Oazl’ l%ggﬁi{héidetgl?? H OV%PFJ% I ong . e%iag% aélg hydrogen

atofifs oif iy WdKKitQerntaeidal. Subsithitedhydisshrbaneesidiies ndii dlRohthin
H, Na+, Ca++ and K+, hal ogens whi ch include fluorine,
carpefIyb BTHRS, BRIBMSHRIPs dieirolBraps enfl thsilike semmqntagpheteroatoms
% Nca?f N_@F I|ke 5 As used
msgerlg%optg? htéac{ﬂép??n alﬂgéli1 aﬂ?(gldregﬁ We. ‘and "al kynyl "
i ncAs dee@harang‘hhergmmd” ghxupm;c hmﬂuehafers taracheaital, tationic, or anionic

al.ent substituents .t tivel
radica| ghb3 fitugnts opdacergrae &p! Wu?fﬁ discldsed or clawdedhsrpinghay baye from one
to ﬁ@ﬁoﬂﬂ@ ok HB ﬁb?’i’ﬂcl\ﬂﬂé @%I@Bn lRRa cOnSint dthd HetdPSisns b ﬁAH‘t?ﬂF genodlc

refers to hydr ocarbon ‘group that can be conceptua
tabfedhatgﬁeﬂerabiu mplude one or more atoms independently selected from the group
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al kane by renoving hydrogen fromthe structure of a

non-cyclic hydrocarbon conpound 10 having straight or
whre@aokass car bon chai ns, and repl aci ng t he hydP@gE&2006/003956

atomvvlth anot her atom qr . organi c_ol. a

ORYHTEIL B Shi,  BUH0" TATCISIRECHr 5 AIAL HLAIGH afipine carth metal ions

ExhRYRE Bﬁ%ﬂrgah%aﬁﬁhﬁXﬁcl%@ BRSareh6t hr(;lte& 8 @GNQL bl MGy,
,_ethy

as” met propyl, isopropyl, n-
hahogcnsbvmyh inclsle dliouing,| chldrimet briomiyd, anémdme @ht&fbr&@ﬁ SO3,

XY - | iLke. nbodi nents of the invention
Pohgn%bf’ 2186 Hbezt%@ ﬁh@%l&&r oups (al ternatively terned
" | owgused ethin, BleQbtRs Yalkfat afi@niinGhy d@lk?ﬁillhyﬂolucﬁtsﬁﬁig-ht- and

propyl, iso- propyl n-butyl, iso-butyl, sec-butyl, and
brapchystgfiaimamsi gyslic nsmn@alemt subsitysmes el isBpesiiksly atp ssiipatods

un%alr?\g ]aﬂgggsg te{t Z&F{] arie C blel eoeon8r @Dnlél%alﬁﬁ{:[&fl\? A{ﬁ‘cf)f%st Qug fn(p&s ,bond.
or 5Aﬂ@l’11%f&§lfd3@1‘iycﬁb§di‘59n @bﬁp tiex ﬁﬁm id k@ieyptuallpformed from an

structurally anal ogous to an alk group. or residue

alkppepy Te@%ﬂ‘fﬁ?% yaigogan ﬁr@aél@e PstUERP @aortayoé@ﬂlyéwmb@n compound
haxl;lﬁé] g%m%llﬂk 1 n cﬁé@ gﬁaznsé %&mpiﬁkm% &R%H? %&1' eﬂ&‘ﬁl vrlﬁ‘Fanother
atom budrgmic pr ﬁommmbstltﬁtepEgbeplyIn scﬁhq)tanb(&hmlents of the mventlon, the

alkgi Ergﬁt e@% “C2 %chgg)%ﬁgﬁgﬂsuch as Wg@yg ﬁg]yf' pggyryz g:ﬁgpyl n-butyl, iso-butyl,
se&bdl?]p Ee@tnlydt%rl @m@? Qérﬁﬁﬁﬁlyl h@)'?ylvéﬁh kheagiedi MQI%S erfBsliinEh€ € She

of strai branched chai ns. | n other
1nVGnmu¢qmnss “Ca ltk Em 911@1”agfreupsu (riteraetivedy tewned Glofvenalkyl” groups) that

h
incle 0t A, o s op Bt v Sl SrPRUE e P By grovs.
Sof@ fobﬁié—yﬁ&%ﬁ@@ alkid plog f@@f\tﬂe iRegfied ha tBlckyvn Yﬂor@éa&b@ﬁ? atoms
are " to C7 al kyny such as ethynyl, 5

preﬁerglgjly@ﬁy 116 cgtb@@rﬁqmg, 4 to 34 sarbo aigms, pr 6 Bk on atoms

b RNy O R 3 L0 i

corspii seis ghleasa nde chxbanchddndbable dond cinbngergneliyaes,. alkldngl groups
terns “substi u al kyl bstitute

o SRR ¢ BlFeRYS s Vﬂ;ﬂre Xegiplitied gy e ot E%re%srlk%é%yl

2- ﬁéﬁﬁﬁ&leﬂpgﬁ‘ttenﬁh@ g@h{%}ﬂd 28leK&RY 3. h&en?f lﬁWlan}grSDHQ)t%n?f 2-heptenyl,

radicals as ~ descri bed herei’n,” wherein one "or
3-hepidnylgéheptenyts 5 Hieptehye f- Impitwnsalp ekl ys dishet artdunezmbsby“ straight and

o and bly one or,.t dent
bre g el o i Bl ST alieB S alter Ry At agion atoms
r adirgédesm b a@amen@gdma@o an HIRy pgcgp ohya@[damm @Uﬂl s at least
SH, a Cl to 7 14 WD 2006/ 084185 / US2006/ 00395

ongxgarestycarbyn ipkokgnda Begferred alsynyiereepsare £y fafad algynyl” such as

eth?%ﬁgﬁgéé{rﬂl%l,ﬁ{%%% %g}%ﬂgﬁg tcﬁekg&?/ﬁ)gf‘g% 3 }’wxynyl, 4-hexynyl,

2-beptyayl, 8-dieptynyhdt Bemgnysd) ﬁheptpmdaz el as dllndﬂl tilynes of straight and
éggrolldlnyl .Cl to C7 acyl, d to Q acyloxy, nitro,
brapched shgins giglyding ge-yresy boxani de, N- ( Cl to C6
al kyl,d cahboxa i »
al kyh% c glﬁl 0X aﬂng‘%d Aﬂ{fhh sk t“&&? ony Isg?ﬁtlr%ed alﬁ?’no){ L
“subbtittited @lkyddniely detmte thow tlﬁzallt}(b, z(ﬂdenyaldrytllgmbfl‘ goyps @Tradnpsls as

desgp hgq,filijegé}l,la\% trg%r(g)ltegl{ !;%:8'9 g}gﬁ‘@gerb to%%hgggg%ﬁl qtoﬁg‘%:ﬁ gzaﬁqgstltuted by
oneocﬁr Wb Narfdl SrERERIN oﬁ@&%o HEHeAderty BRBYA RERRIS R M eAnic

of the invention, a preferréd group of substituent
subgtiepisréwrs o radibals,dhaticah inciildeyl lagen) oty dminey SH, a Ci to C;

fluoro, chloro, NH2, NHCH3, N(CH3)2, CO2CH3, SEt,

SCH3, 14
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10 nmet hyl, ethyl, isopropyl, vinyl, trifluoronethyl,
nmet hoxy, ethoxy, isopropoxy, and trifluoronethoxy
W@r@aps4184 N many enbodlnents of the |nvent|on PEEUS2006/003956

conprl th bove bst roups, an
ﬁ’g‘?oéy e&3§‘? bﬁy ‘Pa g?>oups
(mbﬁ’&éuH ﬁ?cuteﬁ)éﬁﬁﬁd( B(dlséﬁtltutmm&%ﬁﬁﬂﬁmo eﬁéﬂéfbcyc'les 996 Pvkd
trifluronethyl, nmethoxy, ethoxy, and  trifluoromethoxy

hetgrasygls, 11rm6azl§ioémpﬂ@l§’1 @tyrrphénabéfveo S bestli CLtoddy @I}’Wb’, nitro,

mgr oups i ncl % e btp?%rpf@[ ?]]sr(co E:(hﬁé) P]é&{g{;%wxamﬁe WIN dl(él to Cs

alldy[)b:ﬁrbb'i’e&ﬁﬁ@td%ho st 1o ¥orsAdihe, thiol, C; to c4 alkylthlo or C; to Cy
tetrahydropyranyl oxynethyl, trityl oxgmst yl
allgyhssfpaharompndtiayrbstissehalit srphps menboesbyhitadnce or more, and

XL RANY LB Ly 2l ) tﬁéyfgear?la AL ROy

oot ik gt ot 1
alki’lsdﬁ?lB%%W%Ya ok cBlogR YA ﬁﬂﬁ%—h)zhy‘pzc , SBY SCHL,
e by A0 b o
trifroctrhethoypy gybs. B-madiyt @nlmmlmplyth of thebnvwmmipn dpy komprise the above
B N MR T

hy@8k -\ &t hSYdIH3,|}héQE{JIZ&Y1%/l' ?slt\)l-ﬁbeg}p %ﬁﬁ'ﬁﬁjomethyl methoxy, etzhé)xy, and

N- acet yi - 2- am noef hy hZoyl - | - am’noet hyl”,
triffgosemetipxy grbphioet hyl and t he Ilke Exanpl es of

Su bﬁf& feg gf ﬁlelﬁggri*ye Sfu% 58 @Pe?halﬂgrﬁ lglrjcg\%tsa Ny eg}%llé: 2-oxo-prop-1-yl,

propen
3- cﬁmﬂﬁ&—heﬂycyfaﬁ@meﬁhyg anomé%hﬂh&ﬂWo’rMﬁ nthlu}vSfomethyl hydroxymethyl,
and the |ike. The geonetri cal

but en- 3-
tetﬁaéﬂﬁggﬂggﬂlggmﬁﬁyleFrityliOé&methah arenipngesmsthylcaninonsHst.s
g B S R OO DR,
ethpkamsthglc ebg!ﬂoeym&thyl acetdxyrhethyil elﬁemnmnb!yl trifyibraamsthyine
6B L TS B s eriep gyl P g @ chlorocthyl, 1-
brofRIclis PoabRY: r@h leﬂu&BQcH bfm%r f%Bh@éﬂ%q Widddethyl,

hal ogen atom (fluori ne, 084186
1- Ch@WﬂM%ﬂb@Bﬁﬁ@pylﬁm Cdﬁﬁmepropyb ﬂnhnenopmg v, adlrme))propyl

Pr ferr an_have n tofo
RS s e MR s T
amindethyt &-bérby MDaaiBs i, N%et@?—Bla@ﬁhé’&ﬁﬁeNtBano;Qlek&ﬁﬁmethyl
Hal oal | coxy %:oups are al koxy groups or residues

N-argf-dramigadhpranddheliky dr ogens 5 from the R group of
t he
chi SR SR Al ) P B oV Aoty 11
3-chilooupsteadnylhamestioong-propéreuyl, c:ﬁplhmnybaﬁtaﬁﬁerylEl(&grmioesutexﬁ-B-yl and
g{kgf gr ed hal. o‘%l koxy. groups include trifl uoropethyox
the ’S" fEITUEFPdiesEysaeh stiticphand el geomgbicalisgisdona given
subg%%rﬂo%t)fé"ﬁoﬁ@@%?ge ffRnideg. additional carbon atoms

substituted wth an oxygen atom doubly bonded to the
car Byamgleoof subbigntedplifyoy hgrogpsainciide pbémiweteti-tall, or
1-ph&1 WS opyn-1-y1 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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" Al koxy" or "al koxyl" refers to an -OR radical or
group, wherein Ris an alkyl radical. In sone
W(em:ﬂe/dsn&mts t he al koxy groups can be Cl to CBPCHIS2006003956

on QB RIS SN PRy hal i e R Dl Bsgpy toms.
Exgrlngre@ RO ¥fert IR Yroups RthRetrifiholdte afd Pedtifi@roethyl

oxy groups. The term "substituted 15 al koxy" neans
grQupat the R group is a substituted al kyl group or

res I es._0 titut | k
i nc ;I-ﬂqoe ‘11% Hps are %lgo%gr% d%or)%(%lrlei‘ S \%Féfel yg% gnglé’f%wdmgens
frolfry thie QR ¥0 U @Y‘che a@l@y@rdﬁ@?@téhkﬁlog@ﬁ @Mﬁﬁ(fﬁi@ﬁhe ahlorine, bromine, and

met hoxyms nmet hoxyet hyl , poI%/l)oxoet | ene,
1odyas)y B33 ﬁreb%leaﬂéoxwreu@ GeIhaye pRogeur © cmtylaﬁ k{jxamples of

pré?i&ﬁ'&f h?al&fﬂﬁ gr iRe1u@d o%métﬂ%%zlng Ilaﬁt'ﬁo%) groups

are a groups sone’ e
al kd}hy aerlﬂy‘foxg’r’ demsescadcartiomn Edmtbond@ed toama addltmhhlefarbon atoms
ts can be C y enbodi nent bot h

suRBB ] Fh 47 S ESPc daplkly%gn%?ﬁ;tﬁnﬁ%@araoww@ fypreby forming a

ke@hg%yoalgnggigggxy i sopropoxy, n-butoxy, t-butoxy and
i ke al koxy groups. Exanples of al koxyallcyl groups

i ncl‘ Aﬂ@xy’r’r&t FedlequyEt tofdrs toearh &8 edinal pr gneup,cmlymemﬁyis an alkyl

0 B R S0, BT SRS 37 G AR e o

caitVECoR dwéucm@r Moups WREEIMARIY loweH Bk, ke aahk¥bxy, ethoxy,

substituted cycl oal kyl, substituted aryl or
N-PEQINEY) ISQPIORORG Mebuexy, t-byioat gne fike aléfngfagrqmerﬁhmtetmé‘s@stltuted

alk]e?gl &@éns%ﬁﬁ%é ﬁe% r}gﬂg a 58b ﬁe{t‘ég ﬂ(é/l gr%%gl g efsf)cfﬁr Ca pqes of
sut&ndltailﬂhox:}cgt‘oﬁps/mblade &Hﬂ@r@methem ﬂi}?ﬂt(ﬁ(blﬁﬂtﬁ?f]l hydroxyethyl,

hy‘iﬂg%wr% owaﬁg‘t@%{)éﬁ‘ry g{og%guoﬁég e yr yl ,Omethoxyethyl
polS@%e@iﬁ%’ﬂe%%éﬁ%ﬁorgﬁE ‘erl K s1hplapg1t2ﬁlgr.enb0dfl ments the R

roups are use ein, "acyl
enc tiﬁtkarxsdkylf refecketdi |an |—1Rl—6FR’ gbupbksadicahvkerem R aaldkR/rayt alkyl

and rel.ated for whi ch are oup ed
o 1 Sope SR ERPS P et BogRe s G sl B ber
emb&difRh @n EIQRE O, aﬂi 1?1@1'1%/ &hb&[lﬁféﬁts I?Jtﬁ fReaﬁqug’ RE€Yower alkyl, such

groups are "C to C7 acy such as 6 WO 2006/ 084186
as PUEHISZ.0BEH00 B%Gpoxwmsﬁmopom etiutoxyp Hoptoamy’lhd lilsgy a&myy groups.

e BB DE Mo s RSy o B0 Py 0o,

meﬂﬁm&wylanﬁfmnﬂ@rrgfbu@bstltut ed acyl" denotes an acyl
roup wherein the Raroup substituted by one or nore,

gnd ey Asfeys o R Op-vister gegupguliere Ryig s rlkyl, sxeloalkyl, aryl,
hetgxlgg 1, suﬁéfﬁléi;eglr% O,:su?sél Su@tc?éi{)al%@ln}%%mu@e&)ﬁgla&r ﬂJIbﬁ’%t,uted heteraryl

titute am no
grolploe raaidoat iwiherem theg{ raglidabtoriyprised oh@to&feoay o1 dr to ifeng, carbon atoms.

I m dazol rroljdi Clto C( al koxy
Tn PRS0 %ﬂy ggts n’%is LR Tadigpl. meﬂgwb 3e7L03¥ mdeﬁais atfekérgplified by
k
frfh SO Hop B R SRUORED UGB oy ogpovions
hemamyﬂl)((y@mdlﬂm lﬂ& Ialolﬂ;dr)smbpﬂmm ttle R grpmprogre Ci- C4 alkyls

T B R S B B A e o s

relﬂé@h@&o%ﬁnbﬁhﬁﬂh%é bé@@o%%ﬁdﬁ%n%@m@f&@ﬂue through a carbonyl
preferably once or twice, with the sane or with

grogp t9 Wk@mdmg@tgoup Preferred acyl groups are “Cj to C; acyl” such as
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Exanples of Cl to C7 substituted acyl groups include
4- phenyl butyroyl, 3-phenyl butyroyl, 3
W(pb@nwsqasa)panoyl 2- cycl ohexanyl acet yl , PCT/US2006/003956

oh | 2-f | 3
o esBAgH IOy PERlaE PRy PpEehbepiarodyhsgpey and
theAlll&. Méﬂé%@f@ﬁka Yeyl %kaip@qret&e?y ghd BerPBPOCYCl i C or

bi c% cli c "hydrocarbon ¢onpounds wherei h one or nore
hydr by éﬁmnafsuhslthfaé apid e denrasen ancsl gl\mlp Whereinthgdh goup substituted

o BRPD RS DR e S R bR BB ) S5k o
naphk, mmqu&%m&ﬁm@mmw (diarﬂ@ﬂmtai)mﬁlo Sfanf@A& heterocyclic
4 to 6 ring carbon atonmns. npl es of such

nns&%&%[ﬂ%%ﬂ&t@s@%h@ nnaclnuré?@dywnfé@yb pylrrohch@ylc Getobralkexy,
% aﬁ&@r? It & Jl) 'Cg ?2 df%, ﬁ%fylé ﬁﬁl%o EX lltjos (eig Xl%gfe%?etry+arboxy,

alkomadadajnlyamaﬂaaﬁmh caﬁbodaﬁﬁllej N- (glﬁ mlﬁ§ alkpl)batboxahmde N,N-di(C; to Cs
rbor nyl, or adarran{j & E\]@g the lik
&7 B dB Y PR IRSFRY gwl&ypf i gl i Gagllggihio or C: to C
1KG% S I
a Cyg f%%g%&;/ups gg}g sg%g%&ll QCB)j ga%#)oﬁle 836% sﬁ?élﬂfﬁ%tgd once or more, and
pregirably mnby or twhee, iatnthe €me or *@'Ih dﬁ&rct;tcshbﬂinquﬂts i ncl udes

cyclope c Iohe S.
Sugs T {?%( 880&}/04:65‘1%56{1"1‘6 8“%3 Mﬁ% PE@?YIPW&@VLas
3 Iﬂ%}l’lﬁﬁgﬁg@ B/Shen§HRSEanbyit QdcﬁYohlaxaﬂﬂacfe I oycRhexanecarbonyl,
f&@g erab one or two substituents in ependently
@éltaélé 3r¢1m1wlmmewr>yl hydroxy, Cl to C4 al kyI thio,

Sl L el R oSk
blcaélmmdad)mﬂEm;ﬁﬁnﬁQwﬁdreﬁﬂhﬁtdere ﬂy@dogyd Siohds B8y been3Bplaced
1 to C4 alkyl, Cl to C4 al kox C6 substituted
wit | 3R PR8N OF 1801@@n1§|spgg§g§ug1t R{Aup- g(')bg cycloalkyls of the current inventions
{
co t}?ﬁ?éf%%ﬁ ggrégtt rr3e t#%oei’j) e 9&@& g% tthLH S?'tﬁlmtnurh?% S S JIorF ’preferably
4 tphenyg icatbon atquire rE/)tasmplémof sdeh cymﬁhaiklyll rsmﬂtﬁe(s nlydludeamchiprop}ﬂl,

CYCEM% ¢ %gln gc{ygléq%ﬁ@u bsi%)ﬁpgdf |C gslg,to ngi %@@%ﬁrated bicyclic or
fusePPEILORAiL 3G IBHTkAMBZANPLOBRIRO oroips, %olﬁ"ycﬁlc ﬁ&g%'yl b‘xezmamantly

groups independently sel ected f rom hydr oxy, fI uor
grom, ondtheNH®Z, NHCH3, N CHS) 2, CRCH3, SEt,

o AL e -

cyc@itﬂt&ﬂﬁcyclﬂ}ﬁnty@,rd?bloﬁml@abwblﬁﬁ%ﬂ RanSindl&We teakly 1'C;s to C7

as_defined above, where the 5 cycloalkyl radical is

CyCHBHER gl udpw%wylml%ﬁﬂ@éwﬁlg YVYENEr t wo
S epay, Ak frupdtd L 1ca A3 (&%r %Ué)éyclo%'l ﬁ)l L6 ¥s ?éfgﬂ%f(l ;aﬁse\?’]@é substituted by 1

"substituted-cyc ene s a-cyc
to folwg pepicliablypok oatvkg/ bubstithena Imdeﬁexhﬂmdg delagted Wom a halogen,

by Waa SR ERe £ Bt AR oA EoE Th ok AP BHaF 1 10 Cs
sub%%'aqmm’io C}h@ @%ﬁl‘i@tmﬁ&%lﬁg sﬁl%‘}}ﬂi ¢4l I(E%&@ﬁltlﬁ[ed aIkXI(S;ulfonyl

pr ef er abl cyclo enteny Fing, a
G @rCmalkxlcCotteQeaiybxy, iChdo 6 sebsti@eBalkylp €1 5o Cy alkokeplkgh ko

poR st lre (A il st e o b ety

sub@ﬁtﬁtebﬁfgﬂlbﬁ}lzleﬁﬁenylﬂ% Cﬁlﬁn@t&h}foﬁﬁe SHedylb@ALEH1, Qz'nJﬁMJ) In many
hal ogen, dr oxy to C7 al koxy alkoxy
embodimeénts of substltuted cycloalkyl groups, the substltuted cycloalkyl group will have 1,
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trifluoronethyl, carboxy, al koxycarbonyl oxo, (nono
substituted) am no, (disubstituted)am no, phenyl,
wae wsis418¢ ed phenyl, anmi no, or protected anm noPCLBESINE003956

.. term"cycl oal kenyl ene” js.a cl pal kenyl ring, as

2, der i B TR RAPPEREn Y elFeiad Remy Iy Ceth dapro, ghloro, NEL,
t i $H+10 tl : :

R i e e

metisaxtys ethoxy, ésbprgpoixyanddrifiienaicthoaagsowscycl oal kenyl ene

further substituted,preferab by h e hydr ox

cr ngRtmiioRsoplivlsie oty S gt e B ebobiv e they
cy@bXwl bty bendel dt ﬁv@?osﬁﬂﬂ@ﬁtdohﬁgc@iﬁg addextlel Bk @ sepadatd dditional

C4 substituted al kyl sul foxide, Cl to 20 C4 substituted
greupry Snildrbynhe, teigl “subsi@igted| dygloalkgiene omemsed kisloplkytmetwghere the
ey RgRISTHD Bt Fosin 8 e RtiR B le b st aaditonal
gréupk hhd A REbSIng at Castumedditibkapsybaithany| , phenyl ,

substituted phenyl, phenylthio, phenylsulfoxide, )

pheryie sam¥ ‘sigloalkgnyln ddientesqupfstrablyt &d» ahd-wrclopdisyl mag a 1,2,3

or S5 ILARHENB0Y G £ 2300 055 PGl Fribe eI AROREES substituted
cytlaakeag’odenotes th®alveaytloalkeiyd migs sutsd tttativith agubstitgent,

t | so_conpri to in et er oat ons,.. suc S
pr%h%r@a@ef Y 3G Pl a&ﬁﬁ/ %f#%ﬁne gﬁ%@%ﬁ%i‘ﬂ% Co alkasy %kwéﬂk?lng.
trifliR 88 ethYE CEHBSLY, Al yErBGiSy1 ©2B, RfondaivitiRi&Namino,

unsaturated or ‘partially ‘unsaturated, but are
(dipebstigrteémpinos phamyh tseloktitiPedpleanyb dmins & prejeasetl amino.

het erocycl.i c rings .ingl.ude fur.anyl .. thi of uranyl

oot TS e lopORy IR i R RI ink sletp oy, where the
cy&1841kE) frid 8 is BHHIBE bi tRloYlositidRS corireetidOtoether 19y Rmbitetadditional

rings. Preferred saturated heterocyclic rings include

grqsippe pineilarly, Hejteing [‘wpptitutedigyeloplipmylpne”ghenss afyelpplkenylene further

r.Ql n . .
o EHETGFarAT BRRacRst Stk ROy aliinie Gidp G gliggitonice,
to GetikyBalealye, Coto Csubstitifedhikglthdt € ac¢e bubstitutddgilkytadfside, C; to
the . abcgve-descri bed heterocyclic ring is substituted
Cabstitutedpllghzaliond, Cond-salorete GrdkoxygCngy Sobrstatedsdlyl, Ci
2 . - QNe: 3 t.l:
o ECTY 70891005 lbpol R0 Bl SRS L SRS R,
carppxy, eilaislyyarbanyl jgehgl egstitutdipireoxly pheryiltbio, ahdnpldubionide,
cyan itro, d to.C4 alkyl, Cl to &4 alkoxy, O to
phgshfipatl epition osPESH e RER B MPry |, C1 to o4 Acyl, CL
to Phe agil ‘Wedero&RID QX Yheterdk W ReANbs optionally substituted 3 to 8-
car boxymet hyl , hydroxynet hyl, al Koxy-al kyl am no, 5 .
memhstssigsiheving ona et more ¢aiberuaiomss corragjedrih aaing that also comprise 1
rboxam de, N-(Cl to C6 kyl ).car boxam.de N .
to KPR BER: e St aih R PR R bed Ry the s These
hetdkdc/€lic rinps@an 8k kytinsad, hiogyiriRaonpartially unsaturated, but are preferably
N- (phenyl sul f on or substituted with a

| Yam no groups, 0O (
sat Préfeged %#ra@d betgsasyelicgnes include Ayansadbinfirenyls pyrrolyl,

PyROUBATRIV BFGaRSLIRRELE BhRey A GHATE M BEE,

hetgroatpsaticrrigpe Pefatrtd/satehied hewdrdoyohic tiygh inxlyde pipendd, aziridinyl,

PIRGELRY! PRI PEUBHERYRR oYL S B BRObiopRgh 1. rines
et B9 YormO LB Yuted ROBFRPAYYor Btttk hURERIBE B’ means the

groups. An "aryl™ group’refers to a nonocy
abdyieadestriteddieteioryetic bing yecdubstitniedivetll, forexagipdey pne or more, and

conprising at |east one six nenbered aronatic

"benzene" ring. Aryl groups 1ig
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preferably conprise between 6 and 12 ring carbon
atons, and are exenplified by phenyl, 15 bi phenyl,
woa@avssBe i ndanyl, and tetrahydronapt hyl groupST/U$2096/003956

roups can be o tlonall substi t ut ed th v rlou
redergaiN; omo 9 & SUPHIN LT RICh A15IPF ARG At i Grubgitents
pretfé}ﬁbly%%lﬁ Bt h&l%@rﬂ h§5136|xy,9thﬁ)u El Rhi%oé‘;pdnﬁ aﬁl’tr@ nCWcot o, eﬁkifl Cito Cy

ts Substi tuents conpri se ween
alkpxye,f(é rtal§},ysubstidmted momtaditoxafaallt»dnCatOdﬁma,cyPCa fte |Cr4 @.dyloxy, carboxy,

Rt B ot R o T
moﬁi}éﬂfb@ﬁiﬁﬁiedgérﬂﬁb %ﬁb&tﬁﬁ@d{aﬂﬁ% cﬁ@oﬂlﬂ@ﬁ@ N%Cgmgaﬂifl)carboxamlde

methyl, ethyl, isopro

N, REH o Gmlkriyteyexamidrofnosemiyl, N dbptofioRiyDatEmyDamino,
N- @él%l&&l%@?/on&ﬁgﬁq{&yﬁrgr Oll,JI Vsﬁbl{,@te\‘}h%l(@]a %1%%& ggb%ﬁlch aggé}{]zc»nng In

ma@ 9 Bindbisncutd df\sabstRiiee hedrdaekclid mﬁm‘ﬂw@dstﬁmﬂ wgeloglityl group will

and aromatic ring system havi from
haygek, & 3e@rshb ﬁ%@%@ﬁwﬂn@ﬁ@@d@gvé@eﬁ% ﬁﬁoak%ﬂéﬁxy dlyorqy ehloro,
NERNMHRY r t u and
(:26n u%f gﬁéﬁg)eer ocycl’ S??rgl(%’ t’er %gly{éélgﬁogglabﬁ@l
tnﬂumdmel(hyl mattmypéthcxm ﬁo@r@mxp,rm]ﬂltnﬂudmonieﬁnbxlylgrqijsu Cc

het gr qar ic or fused bic cI' h ter aro
ot Se 3E Bonf sples e ey Ve ET R et hiswfic radical or

grop rcbﬁipgﬂsfﬂ% at leﬁﬂ%n@éf)@tﬁbﬂ%red aﬂﬂﬂe{t{éa%bﬁéhe ﬂﬁé r M}‘/llg’roups
furan hi of uranyl, oxazol oyl, isoxazolyl

pre&mbialcpmpuse bettmeazé laycli 12 riggicadbh mipis, pabafgienenphiied by phenyl,
b1p!hﬁréy§ﬁaph§§rﬁ W Ha%y@g%gwﬁﬂﬁq%\é%cw gxi(c())ggse 9ant be optlonally

substitdddRh an@md)rgeﬁm aRbdoiyahie saBdtiBLT Gotips) ISereithe
monocyclic, |inked bicyclic, or fused bicyclic

subyl S/gromp Hycoyhinagianamite Al Hasubshientsieapmeise betstepe § and 18, or
pret?{gl‘r %rg?ﬁi' 1%"[ %1 J:aﬂb(]ir?gtgﬁat Ofl’re%ﬁg& (rﬁ}ﬁ T e%&)lg nt*atk% gggups inchude 1, 2,

hout the rin emiIs
3, atef subsmﬂuemt grc?ﬁmnn@dpleiydentlw%llaeﬂeélﬁ@m bydabx g fluong ch}psds Nfii,

9 2006 084186 PCT/USZOO 3956
Nﬁ%@k@gbnﬁ%‘ﬁﬁ ﬁjﬁt aél&f:.% 1] e$t8Y o KOBIRY] YH] Eﬁqorrgﬁthyl
meﬁr%&?cétﬁ st OB A tﬁﬂﬁ&gﬂl%ﬁroxy%i:@.lpﬁgl fur atoms. The

term"su d ‘het er oar yl
abolbe damlc ﬁlﬁwmﬁrﬂémwoaa hbterasycladost darivatde whidh, préferably
xampl.e or nor. e d ef erabl.y qne or,. two .
confgifie p Ay DR Crx-e e ionbipatedand Grap o icphhaving
fromub®td hét@r%hﬁ)nﬂrlﬁ&éifeﬁ@énﬂyfsél%cﬂ@& fioah OGRIen, AVELE @XFor nitrogen,
prot ected hydroxy, thio, al kKI thio, cyano, nitro, Cl

insergeddptonthr yinsatwated gndrorjupaed hejerogyelicayng. Materogryteroups include

mofﬂ)é&@ﬂ he&?oa‘fc%&&{ Oﬁt{gg& 151% c{ I%?ﬁ:?elréa(}@ﬁa 1@5#@?&% e @ ¢ hefehoaromatic

momgk ORyamglas bf)h@xeroalyl(samgmaé b;mi%dhyl pﬂﬁ:hizmyymmmy;byrazmyl
roxymst am no nonosubst]tute m
pyr((é@wwyrrp&ie@;w reofisantoRas gy, wwﬁﬁ phipginpigl, thiazolyl,

il SUBRIAR. Sigidh el fishiy SRR Aoy EHRAIAT LA,
pyridy( phreryyrodyd Infng raydl )maunsahgamd pad comupsed hanvachinetirigsf Any
OB Sl KO0 GG EGF Floch By oRe heterogey] B sy Sagrk hesbe
chagéfc@éﬁkﬁcé Qﬂ%ﬁﬁﬁ&hﬁe&% @fcetlé%@rofl rd%ﬁ\ﬁ%‘%ﬁﬁbu&ﬁ&ﬁ%@nng system is

| oro,
mc}md@dhyi thisedefitioni s’bpmaﬁyj the heue;da;omatnq‘mmgm@msmdntaln 3-12 ring
nmet hoxy,
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15 et hoxy, isopropoxy, and trifluoromethoxy groups.
Simlarly, "arylalkyl" and "heteroarylal kyl" refer to
W(arz«mms“% and heteroaromatic systens whi ch areCT/USPOE3956

0 _anot her residue thr ai n, _including
carfin SR o or AR E Mp LRl SFlgte tom oxyeen, hirogen,
andlBig Bk Ufahed, carbon chains, typically of 1-6C These

carbon chains may al so include a car bonyl group, thus
mak iThg tarme fsubdtiteted betprogwil dmesnsibe abM$cmdmtqmraWI

B L Ll B B G L e

aregh®©kdie Sﬂkﬁﬂﬁe&lﬂtvﬁﬁ;h%ﬁb'dutueﬁhﬁi RERMLYY cf beﬂ&ﬂl’&%ﬁht h‘}"fcﬁgxy, protected
heteroaryl. Preferred dgroups also include benzy

hydroxhehips alkpiinio, cyappaniye.-Garte ;S%malkyzir%mfer@ﬂ suhstifufed |a1ky1 Ci to Cy
ucg_%’,fztﬁpé'c I{l%ﬁu[?%{t%% ﬁﬁp@%ﬂ%&y 1%"" @lq oile \cd t5%‘|7 TRst¥lied acyl,

C1 teGhadyildyt, eatbaky/ Iaﬂdokycbarb@i@maiaﬁﬁ)xgmeﬂfyy |}@lii@k|yn@ﬂ@lll,rammo
on the alk 25 portion with one or nore,

bstit ut
(m‘glgfﬁabslrt’é‘l#@%ﬁmlv &ﬁéubﬁm&twamga%%éomfi@ Mkt tekbsen
alki ) hoaliagaq N gg/(@rl 6 a?léq @)&Qx&de g—sﬂgﬁ]r%naethyl, N-((C1 to C6

monosubst it ut ed) ani no, Ituteé

alkgl)aﬂfomy})amndm%(pimyy]lsuldfonyl)agnms giogps. t intreghy embodiments of
Clto

AR5l 1B ey bR Pagee 1.2, o

subStiehi drofdin ddéaaéhﬂy%ué@eén fﬁalnkwdro%l qu%rcC%hﬁffa/ INESNHOH,,
C7 substitute Cl to C7 acyloxy,
N(eHp)pdx9);CHR, @@%Mﬂ@mﬂ eéla)rlbampyl mybm@mr@methbdl (1@thoxy,

k N N(CL to C6
ety g AR RIAS oo (o oo
al k§insitdrfyp hatblbaiﬂml’hﬂld ‘ﬂi&te@éaryl@lkyl Orefed t@ bioyilatibiafd h&%rda@omatlc
4 al kyl sul fonf/ gr ou%é’r and/ or the hencé group
SYSt?élSs‘ﬁlﬁglﬁ PEeLRo8 ‘WQ revidvegheough aeaphoaf a@bml@m smbstltuted

or ﬁn‘é@bstﬁd’cpé LhheRd Sr urﬁﬁt‘glragécﬁ %la%ﬁﬁ Igﬁgig%l k% ?ém}hcﬁl 128N These carbon

hydroxy, ’protected X yano,

" chamstmay; alﬁﬂlﬂﬁﬁdﬁ&@ﬁfﬂbﬁﬁﬂ@ﬁuﬂﬂﬂﬁﬁﬂﬂﬁ@ﬂ%ﬁ%é to @ovtdé sWbstituents as

TR T TR
posﬁﬁiﬁ' by dalar}P %@Zp Ssﬁpﬁftht%&'taﬁ/# Iﬁ:@éfbarggr sIuBftﬁ:Zteﬁ?ﬁé eP3R¥yl. Preferred

car boxy koXycar bonyl ,” "car box

grohwlm‘ﬁﬁ@tdh@bnzsérﬂ n@nytﬂﬂm&pwvmp@ﬂﬂaphmm-n-butyl 3-phenyl-

o S SR RO R el e By Epvioand e b

t Th redd3t t
ri Thetern M ted\!trffl(afl}%d &&ngﬁs?h (32&1 916@}‘@{1‘?( kR on the alkyl

N- ( phenyl sul f onyl ) am no, | ene or a
portipie Hith oge enpiore 3hd praferally ope or te reuristauefertbly drosen from

hal(%%ﬁull;)?dr 6%5(8 h:ﬁl'ﬁyll) (%[eo B.bbsTput?edﬁﬁigﬁlt : {4}% %gtlt% elayamlpg guanidino,

ups may one
hetaockchic efgr aibbytutuﬂ(-hefﬁfodydﬁc nﬁg b(slt fotCredtkyd, @hioaty sidktitaged alkyl, C;

C& di fferent npl es of the term
to Criiflud Cutects SHopH BlomAlcony ek aBE Ry b Gpdo Saamlgg to Crsubstiuted
acyl%flC? g@ gi)/ gi )Ll?/ e %&ﬁ% a%kc‘;ﬁc%fy%?ﬁfé’a?@ﬁﬁyﬁ,) &t amide, N-(C; to

roxy phen
Co dkyIathoaxamddeaydl, ho¢Giph é]a)dhalkyl)qadmxyimde cyano, N-(C; to Cg

alkyééélénﬁ]é?rhﬁ%ﬁﬁé}ﬁgfnyé) glgo Q,}phtol{.g%ﬂglgulf%ny gr%%lt))se rgl )o’r the
phe 1( oxﬂj"i‘nﬁ BB LMHRREWt ong’ of & g}en %@Sfe@é&hﬁlz%n@%?%&& 'substituents

- 0X0- n- pent - 1-yl
prefer ly chosen from halogen, hydroxy, protected hydroxy, thio, alkylthio, cyano, nitro,

20



10

15

20

25

30

The term "aryl al kyl ene” specifies an arylal kyl, as
defi ned above, where the arylal kyl radical is bonded
W@Roobine41poOsi t i ons connecting together two SepaPGﬂ“/HSZOO6/003956

Cy ?qﬂgé %ﬂﬁ?ﬂ&ll 569 &? ;E@HWIQdS\arnﬁﬁie B @ ajﬂ 815 ﬁg/i;u%gt wgqsc’l a?lzoxy,
alk§k‘ykl§fk§[t1 l@ﬂt@@% afil, Eh‘tao @%@Xﬁtufe’d@g 1 @F tcp€7 éoy’}’oxyl cé”rb@iy,

term "substituted aryl ene
alkexydaeticoyl, emdbozagmelibyl, hedrosjpootbyl, Iammq, fmbmaubﬁrtuted)ammo

bstit t d f bl I d ted
(Rl ereiol stesdag PPIF/0S CRIER P SrRie aF pBuG B e
ch%cér@oMmd@'tﬁﬂh@ﬂéhfeﬁﬁ&"N (€ tb@fﬁﬂkil%iifoh ydrBiho,
al kyl t hi o, C4 substituted al kyl sul foxide, Cl to

N—(@hemémb@mwt)amm, ayatigl Guuip Comikylener e phesey] group, substitugesl or
unsg;]]bﬁt%% 83%; glresug%%?m? érlogg i Eu?.g%gigu;tﬁf %lfyl or p%znyl groups may

be fubisttibsd Withl bl daumioR) and priefdratdy enebhiyto, suistiaRntzoxich can be the
al kox carbonyl phenyl , substituted phenyl,
San?m‘éfrﬂl ferenb, phenyl sul f oxi de, phenyl sul fonyl am no,

e - ' t he
ol oAt SR TP bakReTanklfyP ahide EbRR SRnd0, {00
2 phembﬂelngllﬂoglemyp %Mbmbthbmyyﬁﬂny%)ﬁhylom—@ 6rdilnpirexy pireatyl)-n-hexyl,
referably one or two, |e efera sen from
2-(b e SO0 ows 3rér6§%@% mﬁlmﬂasbﬁmpps ot ect ed
: I R . to C6
RS P B i ST ek 2 7
5-(4lakongmetizglphenydy? 3s(@bsmqm¢1hﬁﬁnaienm¢~pla¢rww yoxgltkpént-leyl and the
lkt o C7 acyl, Cl to C7 substituted acyl, Cl1 to C7
%cyloxy carboxy al koxycar bonyl , carboxynethyl
hy dTRX jerRt ‘ayylalkeh&0spetiffies O Iah@@dlk}tluzls&ﬂ:}'@% H6bve, where the arylalkyl

(di substituted)am no, carboxamde, N-(Cl1L to Ch
radgqakw@ogge%@)@/mm@tlonp ccmngq:t(r@ togefhegwo separate additional groups. The

de% %k%ﬁ@ﬁ?%@%gﬁrp 6260 1508 g‘%}g%&” Mol g oottt

Sulﬁtlltu?tidn)s st ltheopheny i gican 8- pHiehyt 54/ The yérl)lﬂfﬁhbﬂittwéd arylalkylene”
phenyl , wherein the heny is substJtu

is %@B@I%@ééeﬁ oy et iseigith f‘é)@&'ﬂ%ﬁl“éteé areéfr‘rgﬁéwhallogem
52l Stectbh %T%@émgﬁ@oogbl 1 @Qﬁﬁé&rfsﬂﬁsﬁdg ey G

grods t he |tute 'Kyl gro have
alkgl,su]?{on}d;CAtos(EukmlbsﬁtuEdtalkyyhm,l f's to Qg s,dasnum«i dlgylsefeade € to C,

b&fg‘g@ r o ¥dn§§£§ giélaﬁgy Oéletp @%qxgwp%l\ls(u%%ép aﬁcyl Cito

Cy hIkbf;* HRORD h@fﬁonoﬁ@&sﬁﬁﬁéfd)mﬁlﬂbo wsubsﬂlﬁwa@m& }’tnﬂ%ﬁﬂ)methyl
trifluoromet hoxy groups. The terns "hal 0"

carborey, etkenycarledrat, phenyll snbsiatutasinbeny, plmndﬁbl%pharwbwlfamdns

Preferr I e 0
bRy kB e S PoBlee R sPRRTR Db B iy R bt R ik growp.
havThgtdhal ‘@gestinatdpBends’ spebisics & YRS gfu@ shbgh!ht}éd with one or more,
effective in binding to the 10 relevant Unam taste

and efoprhdy ene ey, i Ey’éﬂ?&f@ébb(r“élﬁf’ﬁnc B HhOZAHRS comsistipg of
halggégﬁhg%% ?@ g‘ﬁp tﬂl% 8l RHI CQ}Ia\&}g,' iolis éff&%f&mﬁsq to Cg

anr na erefo
subbtimtadaalk @dys,; *&Impaikmr;(}i toC,; Ellﬂﬂtmﬂmbaihm% alh‘oxﬁaﬂm]gl (?:11 to C7 acyl,

.. f .a hal ogepn atom (including.a flu ch| or o,
Ci ﬁ%wb%w W&as@ 407 PYIPY Y CRIBOXY aéIma%fg%rB caréoxymethyl
hy@4Bahéthl 8Rino, g)?(lon(%hf)flftﬁ‘t@& a&ﬁn@@@lsﬂfsﬁﬁﬁécg%gu%g S?Igoﬁ&mmde, N-(Ci

substltufents pressly contenplated

to Q&alkyipachiaamivie, haNodiéd; orywaisyl)cht®xamide, trifluoromethyl, N-((C; to Cg
"(monosubstituted)am no" refers to an am no (NHR)
group wherein the R 21

oy
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group i s chosen fromthe group consisting of phenyl,
C6- C10 substituted phenyl, ClL to C6 alkyl, Cl to C6
wa nwsis4ieé ed al kyl, Cl to Q acyl, C1 to C7 SudeTT/USIOGd003956

udSbpionghtie, ﬁy@hléégglll@%%@ﬁﬁs%%%? Rl Phesp fasubstituted
or fdedibdButeiedtich A Vbr eﬁ?nﬂlé’ a@l&leﬁyp&%ﬁﬁsu tig %eﬁ’ll'}‘recﬂﬂoﬂ hts of

and heterocyclic ri n% (rmonosubstit ut ed) am no can
subgitiited phreal] grohpsy theesu @ttﬁﬂﬁ:dcmloﬂéﬂ gragp wilbbaveak 2, 3, or 4 substituent

gro?t g‘i)n aSS F%?%‘?ﬁt% rit)llglr dﬁcﬁ(&o{lg?rl% c%loro NHz, NHCHj3;, N(CHs),,

cozomg,s»smsscmtzﬁs&@nbfmgl idoptays, iyl ot flabtongetigy1 OMBHORIR hoxy,
with two substituents i ndéependently chosen fromt

isograpepy,coA $ieerameBoXp BEWPF., C6- C10 substituted 25

h [14 J f .
Do Bhb i o R gep Aot Rl Sl B s or o
Prdféﬁed)li@digdna hieydhlorandd Ghoto0 Alillﬂ)ugh iy toff tlesctompounds of the
The two substituents . can _be. the sane or

[ Kyl
invgp %?@%mgy hafegenyalorps asyubstitipnty archighly sfieeiiveambidinge the
relm%f BlAn{R tdste RBe &ts' Qﬂﬁ:hg])rég &féltgbﬁfu gf)xgi]) rfq flll(n jome cases

1- C4organi c gr up pre y an-a cl oa
ha\eerlgddesm’oldmkmphxgml popgrtiesi phes a«hh1n1§€reé$o amarh;dat m 1Gvo.

TR P aR PRSP A5 P PR ok Pigsen atom

(int1RdingatfMRforo, SRR HroMBSoMbEs o) ks listed®sl PRSSsBMddbYtitutent, an
substituted C1-C7 or Ci- Cdorgani c group, preferably an

a tea*pqa(tyv[e angd pe¢ioapd gioup af Wbsﬁbyter@gemsgb@@p@:pj@gd hereby would NOT

inch Gy y%%ggg&ggﬁp% het erocyclic group, such as

BNyl thlo n- propyl t hi o, isopropylthio,

n-b (Ihy telrhi Qmondisubstituieﬂ)’ﬂnﬁnd Nedfdrk kLarDaOBYNSIROréSp wherein the R
nmet hyl sul f oxi de, ethyl sul foxi de, n-propyl sul foxide,
groug éfb?l‘t?ﬁ?} Somrths g@@p cRoggng ofmberwi GeCro substituted phenyl, Ci to Cs

DL o SR ARRCEId EPace) Gio LiSub ikt aoyt, Cote G alkenyl
Cy emContistmd ikers1, Siho O tiltyagl, 01{@@7 svmbs(iﬂu{éaﬁlalbyrg&,rﬂlﬁto Ch

. | de, f h
ot oo pibsutiich et BIGT Bt e icne e
(mbrﬁi%ﬁﬁs@@%la@'d}nflmdn aditidubiYy ﬁé’Ue;aﬁi%lno-pYotE’éﬂn\gl g4 Hcompassed

and the li'ke. The terns
byﬂwﬁetmyimgtefctﬁrﬂlu(m@pbs@at@tufqdmybé’ul fonyl" specify a

oot B R AR o Sl iR e R bR R R ML S

sub@ﬁfhlaiﬁs tiiePendentlyoBdseh lﬁ‘oﬂﬂth@ hesuy conkisa Qtﬁ?]henW] @6—C10 substltuted

"substituted phenyl sul fonyl" neans that
phenph g t@ﬁo@B@ Larfole S‘ébﬁb‘é‘ﬂ@"—i tkild Cado HeawliGetg C‘aw&i@yl .ﬁ?z to Cy
a]k&%}lko ﬁéﬁgﬂéansbeg (E’]g%ﬁ%umte&- P ér?arllgi’l 5w? subastltuents
cami&rthe)ﬁathegﬂ’dllﬂﬂerent(l . a car boxyl ic acid ester,

ar.o

: inR |s preferably an al kyl up,
pr e?é‘? tepmy alky tﬁ@” taleysgo a$lﬁ)gro@§ a‘ﬁﬁren‘r s p@ pmlonally substituted C1-
Crof b @W%%*’%S%T PR BTN GPBRES B IR oA o suen

as methglnlhmi ¢thylthao, 1apropgl$lmo; iseplopythie, n-butytthioat-batylthio and like
g@%ﬂPStitUtEd al kyl .

The term “alkylsulfoxide” indicates —SO,R groups wherein R is an optionally

substituted C;-C; or C;-Csorganic group, preferably an alkyl, cycloalkyl, aryl, or
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The term "phenyl ene” neans a phenyl group where the
phenyl radical is bonded at two positions connecting
WO o@ekdss t wo separ at e addi ti onal groups Exanp@Hﬁsnmme%%
20 "phenyl ene" i ncl ud | ene l.ene
nof e YRy By PR AL Ui PRSP RS RY HPRpPES Fbutyitio
t-biBARTo MY 1Blekrburlr, Qieh avhestgidtexalekythylkadbaad, nlsropylsulfoxide,

bonded at two positions connecting together two

isopeqrail s foxdaon-briglsalfogidesse-batvdsulfoxidsend thedds ng an
ZFEI’J{h cgnal “ﬁi]kéf%%fowﬁ’r}}ldmﬁx &N F%chﬁﬁ régupfgﬁf)e%lhtﬁjl; aldx optionally

am nore
sulistli?ut@d bylc, 020638110@}11 dus;twhith include for example groups such as
ﬁecetan1do 2- et hyl, 25 2- (acetanldo) 2-et
meghy| sl foas ethy] suhfon)élt wropsd ulforyk fepropylsalk wsé,ptybutyta%f’owl
~ ounds of the invention, may be present
¢ bﬂgﬁ&lﬁhﬁe{h&fﬁ@ﬁ?er m "salt" enconpasses those salts
t hatThederms\Wiphénylthiv, ¢ Gsheayiphidtddah mehphenglsaifoné” specify a

i t.ro in for wi th the organic
sulfpria ﬁgﬁﬂé&ﬁe%ﬁl@ﬂe? ﬁﬁ‘ﬁﬁ?rswst eIk isd RhERYhgHoup. The terms
“sifBGR RS SRESIthib he‘sﬁlﬁﬁfﬁté&‘ﬁ%éﬁ?ﬁﬁlﬁﬁhé 8 ahdadubbetud enylsulfony

standard aci d-base reactions wth basic 30 groups .
meagyithat te phenyl ofj grese groups caney dubstenitzdyas deseribed abovean relation to

“ ]&rgfjug?sij)ep and ,organi c or inorganic acids. Such acids
ochloric, hydrofluoric, trifluoroacetic,
sul fI%%'t@rm MMMB&bbl@yl” NRERS ALalIfoXGC ighhup, atebAdd 16 2 carbonyl group,
lactic, maleic, fumaric, palmtic, cholic, panoic

(z eracREboxpligidid aFHT: - C(@@Wh@@@/%merably an alkyl group, preferably a
[13 t

13 ar%@ (9.&{ 2131%%%1%1 @bg@@%ﬁ%ﬁﬁ*ycga&ﬁ; h&lot&rb !ﬁ%g‘&tﬁted alkoxy

bomdl'ta nieset eyl grouppwhich Al iyl e, substithied as ﬂe@hbed above in
zoic, cinnamc, and like acids. The term "organic

rd@?”?%de%ﬁW@déﬁylon refers to positively charged

COURt.eL »

oo Egl)%( ;erér?‘@ﬁeﬁﬁéne }lﬁgarng g ﬁhgﬁ(% g‘?&.ﬁ)l \\?H%rg ﬂleﬁgheﬁzl dradlcal is bonded at
twe paositiens- aomnsctﬁg itogsithed éwb Lqepaaate adititional grd@d Emampbs of

“p alkll,,an a I|ne eart al s, s |Lithium
AENRG N RIS A Y S P i R
Ot hehe @érﬁﬁksﬁmtlt@@&i a]tlc"}/leYl@’l’ ﬁl@ﬁnsr%.t aﬁiéi'l' g?o%h&@ Sthegéﬂfi radieal is
barium al um num and’t he e, anmoni um ( NH4)

bowrdad; a o paxiensi conperting rﬁegqthm* ltwiol sepagateradditiomad atcmpﬁ ond further

derlve fro nen ar...al k of ,.pri ry ,
e RS bl R R E A
am@ﬁtﬁilémﬁ&yd at(hmﬁao)aruieﬂal_s}e zq&ﬁqu Z-3thiyD) HS(acetummOa& QJ-@thyl
di benzyl anmoni um
2- (Qcﬁﬁ%}dé @tﬂb}’la%ﬁﬁﬂﬁoéfml l'ﬁihé’{ 2 @W@X&%@F@HY} -anunoni um
phe
i bg)rgze)?) 2{%’({19 ?ene 8%#58% thealrr]lgerrtloﬁléma be gresent sasa The term
“sabtk anpdxmpassé?hhdssmabyﬂllat:ﬁﬁm%lt}t the carbBeylge, anedins&ind ,amlne mtrogens
SCI 66:1-19, which is i.ncorporated
ﬁog?(le? Wb dhe orgppig and argnic AR Celanyisqied below.
F“%mu. or Q‘éﬁﬁhﬁf‘”“"% O B B SR BRE AR, i basic
grofups (mwbhs hisiogen eonttnnmgmewsocaiubh oasmingl gtoup‘ﬁf) and organic or inorganic

rngthine S he ci.n sin
acif. ot A i R i G e at S g BafeGnma arieihosphoric,
acetidShRbini ARG YR, Mald® duhMid pﬁﬁmh@wlbhg Rgidic, amda@m) glutamic,
amno group is referréd to by his term For exanpl e,
a cation for a carboxylate anion will exist when Rz
or R3 is substituted wwth a (quaternary
amoni unm) met hyl group. A prefherred cation for the
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20 carboxylate anion is the sodiumcation. The
conpounds of the invention can also exist as sol vates
warashgdsat es. Thus, these conpounds may crysl’@Ir/Uiswe6/003956

th, for exa wat er s of, hydr at
D-chmRbric.utans. POy RLELs Hirieniras SORvHGh stgrineRgfonic,

ben&@@es{ﬁ% Ersoltid lfa‘?d’rlcs BERY cinhRBicS Shy Bk&si@nd hydrates

such “conpounds” are i ncl uded within the scope of
t h| Ehe tevreribiganic o2 BndFaanic estian™ asfersdo gositively sbingaeé gomﬁ@mons for

nat r al occur.rin
she BRRoR als ST AL SRR 2Py Pk el 0t igns
incR@b B8t ark Rofkiditéd RMhe bﬂkﬁh tbfd Blkali@d @0 ek, (sﬂ&lﬁ@s lithium, sodium,
i ncl udes other non-naturally occurring amno acids

potaﬁ@mlm@gloam, IDAgNeFinGL, elgoiand othgr divslest and Wélepbwstalhc cations such

UI Va ux&hrljnaat nd %elllgégé}é% q :non(f&rﬁl{f\]ﬁ4g% gglllé1 %%ng%a?ons include

am-no

amﬂlbﬁiﬁﬁi &tlo%@ Eétlestbdlfftﬁfn émﬂlltﬁ:aﬁﬁnenlﬂ OiE éﬂaiylafi)en Bﬁpxﬁmhi\ya, segorldary, or
or D- naphthal anine, ornithjne ("Qn" onoar gi ni ne
tert(&ﬁb ARG Sudhes tHmslndeming) qyclohgtriamine; prd %‘éﬁ(%‘gc ¢ations, such as

# i E;ep?ll 1gﬁ§gy&?}%g§@ﬁgﬂ Qt an"??’gmgﬁfrg%?nsnggr 'enCI pl es

b1s@phy@wﬁhﬁhhmmm%whﬁyhthyﬂbénzﬂﬁﬁmml 1993, and

dlb%ggf len daéxg(rggrﬁ%pe pﬁzcgjéﬂc d@zl%a%e,%%g I(?ggfpfg nI‘I;harmaéeuhcal Salts,”
BGIP CTét Qﬁz@ O PRA38281 9D 66 K99 kxiff%ﬂ is 1|nb®rp31%% heéih byQbference.

which are i ncor por at ed ereln reference. Am no

Othge cafwns gnebraprssrd tacthel 2bowel togs 1 etibe pigtatatesdgrm of procaine,

o TS B A A, e AP O 1 o
glytias) duirhiat, }ﬁstiﬂhﬁ’fpﬁ@iylgp@ﬁb @$sin@sndtggthinie) Rufhermore, any

specification and concl udiqg% clains, 5 refers to a
zwidferiorip deram of tha st compoundidpmisd tohaeabex iR @Ciled apiamgno group

is erePrg Ihl ffnC ﬁgﬂﬁggaee %Q:%ﬁbr? Sor'd a?oc&gn I'téo %Hbﬁ(vﬂl ex1|st when R?

eac ene or s duent or nu em Ca
or Pt is dubsttl,tuteal adtandhessmafy advebhiam)tiethys troupt Uy preferred cation for the

fragnent. or. noie is.actually obtained fromthe
car ﬁ%t%amog @Fé%élgﬁ“tﬁ&gonan et hyl ene gl ycol residue in
a pehy @ﬁﬁ?&unﬁ?gﬁhé it nABE o 28R EB st asGtalekiafl hp&lﬁ%@t Thus, these

units in the polyester, regardl ess of whether ethylene
conghopnds mmiay cw@d{hzeomﬂl,cfom)@pml% wities pﬁhxxégfu@r, or qsn@ atranrper of, or

s SRR e P e FAU SRSy sy s o

such @8fpo@it® £elHeRided@ailin BegasheoMBiS igheagiosan cont al n
one or nore heteroatons, or be bonded to anot her

ol Eeatesmt’ hmugw% ingludesoamyome af itk enigrasg R ccurring amino
acnﬁy "R Enforr?l g mluﬁ g‘fﬁﬁg 'ﬁg{) Pacﬂy—&rcuhﬂf‘g A{%\hﬁ Iam@é agpécﬁﬁty@{, the term

ﬁ
-

or gani ¢ reS| ut “are not mte
“angifio acnlds tlsb uﬁcﬂﬁﬂea lokhyek son-abtaoad iy @cﬁmrglﬂnﬁho neitletesides the D-amino

| koxyl s, hydroxyal kyl s and al koxyal k cl oal ky,
acidy, Wittt @w@an%favwaiem the ALl P i o acids. Such
norg— ;11%' g%nﬁgﬁﬁln%aé& EM¥Re, BELEH gﬁé’ GlofRudhd (“Nle”) norvaline

terocycles, aryls and substituteed
(“I\hray)l k- or Benephb}aalgmse a)mdt}snrbéi()m Ot bambagaimsa(hpino Argioand others

wollkpin SR e ATk B0 SRRy e S T o
Peptid WheRsief 1908@I 9% ra@s&i edf YRR r—%ﬂ YN YOS NWIED’4 and

include but are not [imted to (CH3) 2, CCPCHB,
1998Eend Stewart and Young, “Solid Phase Peptlde Synthesm ? 2nd ed., Pierce Chemical
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SCH3, nethyl, ethyl, isopropyl, vinyl,
trifluoromethyl, nethoxy, ethoxy, isopropoxy,
W0 2ioblogasO et hoxy phenyl phenoxyl and pyri dpCT/gRIIO@B03956
resi dues gani c e81 ues _can

Copgiskiact 157 192 Bot it ppiicSirs meomorsigd DI trioheoAmine acids
and aﬁlﬁlola%lcpﬁ{ah%@ c@ﬁ Bé‘ﬁurcﬁasea Qo iReN( S@érﬁ%heﬂﬁcai— CBO A‘Hvanced

car bon atons. the term?” fectlve anmount " of
Ch@@#ﬁhhﬂdﬂaﬁwszgwudeﬂnﬁ@mdshnmwnne&nnﬂa suff|C|ent

anmoynt nd.to i.de the .desire
oot il b CEATBAPELY abhidtoh o' SEeRER i gonctuding claims,
refers 6 8 Seuétisal BhghentNof di6ictPihat Rihd ReSulting idedh@trbeﬁe éhemical
particul ar type of taste perception. AsS w
SpeSisS AR @ pagistlapedastion sdheme o5 sebsagtsnh fom@bﬁmn@a cmmucalxm@uct
endl n n.t eci
regfggcg%@s Jf ;@]Wéqr%gllter tgltg%gﬁ%%aﬁ %Iggm?ﬁ ot 1e c? actuarﬂgyc? a%ec? fom the
chéndiesitsptgies OTlanmgarf @thﬂehcagllyedil r@éldﬁém LURRSter Béfers to one or more —

ition, etg It is not possible to specify
O TGR:ctpoatnmisdh polipsisniresarioseatartethar cHppmaniont 1 used to
prephie@hid FM?e@é{:ount can be determ ned by one of ordinary
Skill Tn"the art using only routine experinentation.
25 WDB ROMG00SvhicBEsiRaT7 WIS2E0610A8R5E deﬁhemsﬁrbh&omﬂ)ﬁmﬁhg residue
as used t he s CI fi cat on _and . appended
el SRpHEnE Fﬁféaﬁit e FA3BiR alogt - Ofni i os B SOmAR: apgor more
hetEﬂokifo@lls bEDEHSRHACS td M oTRS ntlctlé‘cu@@ﬂ‘ﬁ'&igh LhRAbhd i@ oxyeen,
ot herwi se. Thus, for exanpl e, reference to "an
nitrgeervsnifer, phespbome; or the likel dxamipies of ergasfc residuesdnélode but are not

a are _.expre erei,n_a
ST RRYT 0 copRiegle Sl ANARSHs3, SRR T AR S SRRy and
alkexpillbyds, cpeloblkglorasubitahiee cyMbERyS USRIcAIKeANDG substituted
xpressed, another enbodi nent includes fromthe one
Cycg%ﬂﬂf)reélmSahetvawréewé/sabsttt@te@ heteracheles. gayls prdisubstitptged aryls,
£
het@oﬂjé%%ﬁu?%ﬁr}gﬁd g\éf%kéﬁ?yc‘ls arﬁ?‘rh &gcﬁ?é@% ut%? aml%o a{mde groups, CN,
com; CHiG: CQRAJEORY sw twheteit R& ispar dlkylphmy the aka&b{aﬁ{pm of species
anot.her enbodi nent be further. 10 understoo

of qrgaic graups ﬂaﬁ&daﬁ%lna#deﬁ”eharsmt Fraitpd gE CheN(CH:)a, W0,CH, SE,
SCHg gﬁéthylc Y1 den?fbp‘y[‘ Vi)l Qh!ﬂ‘ﬁﬂrohfét% ggfmue; @?&pﬁbﬂ%poxy,

d i ndépen of t'he other e
mﬂu@m@h@i}{, pherrréaﬂnsn@h&tandhle'méubgeumﬁeombydms and thedike. Organic

e 8 e A B BBl L S 157 o,

to Sdarledi AUME} NGO 0%EbnSatésl | Nnst ances where it does
not. For exanple, the phrase 15 waftl onal |y
subBY thafesd “¢ © aiueynt” ofegABIPPHE ag e videdbereil igyneant a

sufgéigﬁ’tpaiﬁ%t of thg%%{mggﬁn % 5\%95‘ [HD S(*é&l?% Iaegﬁjl] 1|3V£}c;)f etl E?(sglrled function,

escri ption 1 ncludes unsu

such Iasi gbrm/\ﬁapr@blby,l Iﬂrotewhﬁmetldilh @F ehel ifdifotio oif b phitlRNlar TR of taste
roaryl Conpounds of The Invention \Wile not

per%pglﬁp-n ést"@ﬁ (76 PeBYEHOw PelaTe 619%/‘3"3‘9?1"@‘1‘]’% kestningd el gy dirom subject
to sHBERO Hélgﬁdl%g oHake ;}ég{-;etg,e%%t génd%gff][cgnﬁﬁbﬁ ?f" & shifje a?tasépemﬁc identity

agoni st's and/ or a lers of urmam
andrfemlfdamn i the edmsstibAccomtisitipny etci ﬂ.“hus 1rlea190pmdsib®e tbmpemfy an

ve that the. linked heteroar ounds h v
exagly PEEETva TR P HEYr 2R SO GHEH SHATE e deférmined by
one(&rdﬁdlﬂﬁry%ﬂﬂﬁﬁ tRe MALi8e only routine experimentation.
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and despite sone possible variability in each of the
i ndi vidual structural elenents or their peripheral
W(srmsmimm ents, have a size, shape, and/or pO|HET/U$2006/003956

hat. al | ows for. significant and 25 specific a tive
| nt BB GRSt FHCTue SPASERTOR Gah PP RS, e
sing@lat RifnstRe <L nkRO thé‘ﬁh@lﬁ]@é‘ﬁhﬁkal GORRANNFTess A (HREk:E ¥]Iear1y dictates
I nprove, and/ or enhance the umam taste of comestib
Ot};@r\w@;cif bus, foremdegle; mferantatal”am Adhoticlcampaurt riselngi¢si roixtures of

n the |inked heteroaryl conmpounds, while
ar%ngglﬁc% %H\)(q in some respects, neverthel ess share

c er {GHeR, raﬁgésUeﬁ& e ptbssb@Ablfes fidiatabdu® G lar@ATu¥l &8/ to
. u%rees pronot e desirable agonistic or 30 allosteric
absuhcanedhar pedicaler velne. When suelea tavanis axasisecd; é@@b@rcﬂmbOdlment

1n<§l][ﬁg %Joﬂrc'the Aﬁg g%ﬁjﬁc %fal{lé Ql?d/g%ﬁéj&ﬂgr poartlflﬁar Yol r§1rnola1rly, when

conpri se WO al o

* valibetre rertfeysied ag apprﬁﬁlnhaﬁohs &i?dlsbéf the aﬁt’bde@nt Fdbodt, aktyillve

heteré ring ou three of which aromatic

ungersigod that the pasieu Fuf@’mﬂ qnyﬂ@a pabedimnenty 1byilh be Aither v
un@érstgﬁ ﬂﬁp&l &hdpdafts \é@e O@tﬁ@éﬁ%@s & gg E@%Q&ﬁf %?ﬁlgéﬁmon to the

substl tutents.” Moreover

othgr cmipmrﬁ,rmdlmdﬁpedddrﬂgeifhlmothgr dmdpoigt ng or |inking
gr oups ed.bel ow,

Y, and/ or CR3R4 er
Oy ulBrianar e DPBSi ety i HSG bR AP
cir@imdtihcs My GTaS|EnAREEANA Maths ﬁé‘stcnpﬁ@{ ﬁlcﬁﬂ‘é@hfs’caﬁ@ésl Where said
the conpounds of the invention (the

eV@ii)épé?lml}qtame apouhaRyd instaness avI@efnm goesf nocto Hpmmtgalg the phrase
%‘n&f&{ gﬁ?ﬁﬁlt%lelﬁg)’er a]ﬁf l”irtl[%glg )}}at ﬁjﬁrlg)v%gt s&gﬁ%mﬁy owy)uot be

substiten®i andtthe: thi@désotiptic duRdeCboth hasibefitubRidowanslk@rand lower alkyls
selected in _alternate and various ways, as shown in

wheredhesg aqwibytilgHiorne | nventi on section above, or bel ow.
The 11§PAIPHE{£P§%VFEJLB§§%Q,L&% Q?rghg pk&gagt eroaryl conpounds

FOT 1T ronocycl i c or bicyclic
ar y Wiile rtoe tvéshirsy tpl bertating al; tisonpthslingddresroyl dongpounds |

ar. tic rin n ependently sel ect ed . from benzene
dewﬁ%@he&ﬁa arg é’ej@ t-‘ff todheagen H@P%?%mhfwrm@lm%ﬁste
recBtBBrotdng. '%@&oﬂfﬁﬁél? NRkd ¥ag SHQ%IE ‘P(Qbélﬂ:% At HMQidR2H I}]leteﬁ)fgll

substituent radica boun eret wherel n eac
commnda havesa ¢arel eﬁhﬂo@rﬂtﬂuynm Ielzamm Whmhwsﬂlpd congidereddi2s whole,

ancggelisglte gingﬁ %ége oaag% y ub?acﬁlﬁgﬁle 1p111|vaddulaﬁ§{u§t1{rﬁl)eelements or their

peripheRY libsAalt et B Q; sﬁeV $hap& dndicx p@laﬁn‘tﬁv’ fhaPhllows for significant and
si x- menber ed heteroaryf ring radical conprising a

specdigsattraciye intergciéensyoth tie amaminestoreeentor privieds, 6¢ gt the linked
het@t%gl%}i Q%B%ds 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
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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20 independently selected fromO, N, or S, wherein any
remai ning nenbers of the heteroaromatic ring are
wo paeperigent |y sel ected from from CR6, N, NR7PCTYS206/803956
te

oo e R ooy e o ol i
or BENRrhE Xi, Y REBAERLR YasSBHRG REnEd BELRY PhRYEHy be present in
oxygen, hydroxyl, NH2, SH, hal ogen, or a Cl-C4 organic

defingdl kyd varizbieinurRBers,RT in pem Rt Geapptianally pesedb nivloye specifically, the

sel ect ed..f r.om hydroge. droxyl. or a.Cl-CA4 organi.c
coRBaiis oY tiriareabon SRS Bpstiteiv b diporBos T o &8 Sompounds
whidtoshatela ¢orélbLahict@) fhtutes sheW id Borghulld UFbelbw: _

si x-menbered heteroaryl ring having at least two ring

carbon atons and at |east one riRy Rt{rogen atom and
wherein the 27 06/ 084186 06/ 003956

remai ni ng menbers ofYfhe heter® ronat/j,c hArhg are

i ndependently selecte® from,CR30, N, NR31, 0, and S,
wherein each R30 is independently selected from

hy ddgesin the vAAb@EBupDEande@bfifdd, ah@ansdlectédih A@matdwhd various
each R31 is independently selected from hydrogen, or a

C1- V8Y5As shqyanindthe Symeaay obthednveatien s3q5iop aheve ot helpw.
| 10 i .
iR fbodil B WP e h B R ATRRGL BN o Edbb i

hAr2 isi)an aAyis amogocyclic érbicgcla anprwdytkéoarylandical comprising one
bi cyclic aryl or heteroaryl. radi cal copprisin 10 one
or two ar omedh ORIl HesJedersntrylvss eé??flef{ff’ngpﬁ%ene rings and

benzene ri ngfve &Gy hiehfbeRid ItkefodFIRESCChdRel&hAR tihg optionally
rings, each aromatic ring opt i onal | y” havi ng one or two

R20 subst i t ueaving eri @wdive R0 suhstituent radisals bated Hicreteadierein each

R20 radi cal 4 _i hdependent | el ected.from.hyd I

NH2, SH, hal %g dpdicgps Bl%éﬁqnéﬁntf% aei%ﬁ%&%%g&re?y&% pHyhalogen,
is 0, S, S(Q)r,a§p@4o£é3ﬂ;82mdi@51; NR5; iii) inis the

i nt eger_zero _Qr one; |v% hArl i,s a five or

si x- men®er edY hePep | SPpAR RaditdR s conpri si ng at

| east tayQ ri I d one to three ring

het er oat Ons Iﬂ?%%%ﬁgﬁg%lﬁ%epy 'Stiected from 0, N, or S,

wher ei niviny hAres nfing oR8xmesiiesred dterohs/] gl eadied eomptising at
ring are independently %el ected from fromCRG, N,

NR7: v) X i Sle@p’t t\go TiBg Rt og@m@a&g@l’e tQ) Fhrgmgg 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,S,S(0), SOz, CR®R’ or NR?;

vi) n is the integer zero, one, two, or three;

vi) R, R%R? R4, 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;-C4 organic radical, and RSis hydrogen, halogen, or a C;-Cy4
organic radical;

viii) 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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Vi) nis the integer zero, one, two, or three; vii)
R, R, R3, R4, R8 and RO are independently sel ected

WO ca@aiokuiss ogen, 25 oxygen, hydroxyl, NH2, SH, P¢EUSIE6003956

or a CI-C4 organic radical, and R5 R7 and R10 are

i ndependent | 5 e PEHOE RS RFIETg RIS ANg,aye i eloerndﬁnﬂy

Cl - or gani &Iéo?e@'ﬁ?&hcﬁﬁ‘i\l %R‘lsohé&ﬂfs)gﬁ[brerﬁ%

a CI C4 organic radical; Viii) "hAr2 i's a pheny rlng
optionally spBependentbseldcted fmm hydl’zgerora 18109280, @& C;-C4 organic

hal ogen, or AErt a4 cafp Barierendealy “reie EpinSicrenep. ora Cr-
accept abl e s@] érghiier@Béal; 28 V\D 2006/ 084186

PCT/ US2006/ 003956 O her rel ated enbodi nents of the
i nvent pemestibbiacdentalde selhheeeofodi f i ed corresti bl e

ORI €5 O AR i s

whbrehhlarkrzdgamaylﬂﬁg‘rprrse the "Y" groups of the

con‘poundg}eof Formula | and therefore have the faornmula:
Ar - hAr CR4AE 158 KOReGYslic gRieRslie a,ry ghejegoggyl radical comprising

monocyclic or al eMGli Lokl 1 ;%s 19&%%5@&&1# gefe@ggcf?dtnir 9enzene rings

conprising one or two aronmatic ri'ngs I ndependen
selected fr ormri:deﬁrzcemesix nregberedridtdroarel mgsseachmmfoﬂcicﬂﬁhg

het er oar yl r|n ach aromatic rifp al |

havi ng one, ﬁy frmagg 0?&9’(%{% P%%’ﬁ‘f 2 E\atﬁlin‘?,aéﬁ lgound thereto,
bound t her et theﬂéﬁﬁ‘éa%h 'R_Z@?a@llbaﬂ%(}nde%gh&&kllz'sélected from hydroxyl

i ndependently selected from hydroxyl SH,

SGBH, P(O)( O—Nﬁ;,mltﬁé%@n o2 @-C1 ognicondianl ¢ r adi cal :

ii) hArl..{s a e -0 [ ed heteroaryl ring
r adi cal hjavr ngl%b ﬁig(é)lgof’o 2e?1 at ons

i ndependgit | ymsetiechegdef zepprooaegen, sul fur and/ or
ni trogen, wherein any remai ni ng nmenbers of the o
het er oar Bat | %Ar mh@ five pesixrfaepsebhetpspasd ragradics! cemprising at

fromCR6, N, Hng cAriof a@omssand% Q)to t@%n{rgﬁg‘r@da

NR1O; iv) n t e I nteger zero,

v) R3, R4, RS8indesknBenthyr Eléctﬁﬂlﬁb@ﬁ@m loy Ss eheireghyf reamining
hydr ogen, ox hydr ox NH2 H, hal qgen,

C)1/ C4g or gani Z]%F Rl é1¥ dhf‘al?%er ReFomatic §1F-‘@@I eglﬂéependenﬂy selected from

i ndependent | yﬁ&gl(g@q e\{jl\ﬁ(?om hydrogen, hydroxyl, or a
Cl-C4 organic radi¢a and R6 |s hydrogen hal ogen,

or a Cl-O4 or¥anOgS, S(0), SOz, CR®R? or NR ',

vi) n is the integer 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
R3, R” and R are independently selected from hydrogen, hydroxyl,
or a Cy-C,4 organic radical, and RS s 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;-Cy
organic radical;

or a comestibly acceptable salt thereof.
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radical; 25 vi) hAr2 is a five or six-nmenbered
heteroaryl ring having at |east one ring carbon atom

waneeas4Beast one ring nitrogen atom and V\herBt'ETYUSM6/003956

remai nin manbers of the heteroaryl ring a

i ndepend&Hpey elé‘Eqdee@%bé’f}lm?qft% feRgyyentipn Nl‘?ﬁlﬁe fBr taglf gnadified
wheging ichs| Bﬂh

hydr ogeﬁﬁﬁﬁgbdrﬁc%} , sk ﬁﬁﬁ@ %f‘ltelas?f a Ss%ﬁéﬁ? P?QS ﬁqB@tﬂhtln%amomt of
a hat lsgeone opmpo@id c{fﬁ Omlghlril thatrdadiot abmpasecthe éi?s’ﬁ gRADs of the

i ndependen sel eq r a Cl-c4

or ggﬁlin O?rég:ﬁl%gf’ (g f‘gmew ﬁ%ctgiﬂf‘ e salt

thereof. 29 WO 2006/ 084186 PCi/JUS2p06/ 003956 to

ot her rel ated enbo%ﬂemr\%m%q?%o nds of Formula |

i ncl ude conmpounds havi ng a bel ow t hat

conprise hArl radicals that are fiveanenbered

het vyl radicals: "\R30/ n" ( R2/n , ArhAr-
Cﬁﬂjgﬁﬁz/ (IA) 5 whereini) n'" is zero, one, two,

or threej) and Aea's:ﬁlnﬁﬂﬁcj@lciohﬂﬁ;pelﬁtdﬁm d)xyhewbagt edicafl ¢@Mprising
the group consi sting of hédrox , a hal ogen

or a Cl-C4 oPBaft ENOr yamats rings md?penﬂgntkyae&ﬁcteérf@mbwene rings

or three, and g(ﬁﬂ%@g t

fromthe gr ousﬁ(gggglg%%% of ro %nge@a?&naﬂ@nng

hal ogen, or aofie@lly hevipgmie, twadmcihte;e R* sl)bs}itueet tadical®,bound
pyrazi nyl , pyP}eﬁ? B ‘ﬁ'g,%felnfea?lbﬁyp%llf:ﬂ- IBfWéWeXﬂy selected from
pyrrolyl, benaodidkANNiH, N@QZSH 8O WY(bH)Q rhalogen or a C;-C,

benzopyrrolyl ring 15 v) ‘has the structure
jj3-X~ or A , ergrgicgpgicald ) X2 (1) X1 is NH O or S,

o a G Br ophinra NEef elrishRel AR it pRRing from 1

wherein R6 i stdyHetegatomsintdeleadanly selecd Gonidxygen, sulfur and/or

nitrogen, wherein any remaining members of the heteroaromatic ring
are independently selected from from CRG, N, NR7;

iii) XisO,S8,S(0), SOz, CR®*R? or NR';

v) 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;-C, organic radical, and R” and
R are independently selected from hydrogen, hydroxyl, or a C;-C4
organic radical, and R® is hydro gen, halogen, or a C;-C4 organic
radical;

vi) 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, hydroxyl, NH,, NO,, SH, SO;H, P(O)(OH),,
a halogen, or a C;-Cy organic radical, and each R*' is independently
selected from hydrogen, or a C,-C4 organic radical,

or a comestibly acceptable salt thereof.
29



10

15

20

25

30

organic radical, and vi) hAr2 is a a pyridyl,

pyrazinyl, or pyrimdinyl ring; or a conestibly
waecweps8€ks e salt thereor. The genera and subgePeT/asmne/003956

i nked heteroaryl conpounds defi ned_.abov onprjse 25

mang? BPEVieGUS] S eRAERSH: Bt pyRRows ofFormila Liniide compoinds
hawifg FefmsiR erA)ahowh beRRPRENEprad A r kRicalORRY dré $ive YEnbered

conmpounds that may have been previously reported in

heterparylradiealsirt in  connection with other uses.
Nevert hel ess, to the know edge and bel'g& of the
Applicants, the, pryor art,k has t hzed that the
compounds shown Qg@ ,@ﬁﬂA%ﬁaka@%rﬁgus genara and
subgenera are useful for nodifying, inproving, and/or
enhancing the umani flavor ofA 30 conestible

whegRiposi tions at the unexpectedly | ow concentrations
di scl osed herein. 30 WO 2006/ 084186 PCT/ US2006/ 003956
The Ar Ridi cah’ #mgrd, ose,Swosor thiseemtdseath 8 Ais indepindentlpkelected
t he conpounds rmul a

f [.)..and. it '
subgenuses ¢ a#%ﬁbt%‘% &ﬁo@pﬁ(’s‘ﬁ%ﬁﬁ%n?/f I@&%‘?%’?SHSE@{Z: a halogen, or a C1-C4

monocyclic or ofiagkGhiarryl or heteroaryl radicals (as
defined el sewhere herein) conprising one, or two
aromat i cil) i ng8”’iipeEperiie e, \pr dube enddadrRmisindependely selected

rings and fiv i r roar ings, W th
one o, or " PRRLER elolRIRRLEE ABEER] ¥y NEbSE ppgbldl ora ciC

may be attacherfkadic radigalpf the positions of the aryl or

heteroary| ri % radi cal other than the position which
provi desihe KRRNHEP1Hhe©).010m2 €Headi cal . | n many

embodi meptys ofa the g W dej :
subgener a,) Ar Airs 2P %%gﬂ’ gglrgrl g{’ng c |C}:lﬂ§alf ﬁra@l’ thiofuranyl,
radi cal that ppmplyl,deszafmenyl béreattioforsayh)enbemepyirolgl ring
When Ar 10 is, a,nonocyclic aryl, exenplary Ar

r adi cal sVEoul BAFr}HSE]&%XtY‘WEH‘F'oI | owi ng structures: R20

R20 R2o / or or yry/ s' R0 XRaQ R20' R0 R20 R20

R20 or or or 0 /I°’n {some oentyo Jrehts off t hel/’c ounds

of Formul a | adllxzs ubgenera, has t X3
exerpl ary Ar KGNS nol ude the Fol | owi ngs
structures: R@ﬁ X, is N or CR® wherein R® is hydrogen, a halogen, or a C;-Cy
organic radical,
(3) X3 is N or CR® wherein R® is hydrogen, a halogen, or a C;-C4
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
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

comestible compositions at the unexpectedly low concentrations disclosed herein.
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R2o or or ~" or | ~ R20 20, / / 31 WD 2006/084186
PCT/ US2006/ 003956 QO -OO0-\ or O or or RO/ , or

wo2we®2086 / or or R20 or R20 R20 R2o0 I n ot hePCT/US2006/003956
enbodi nents of the co ounds of Formula (1) and its
Th andjts Substitutents i ona| |y substitut ed

&{ a1 oibth§¥ ?Guﬂ?l@'b?FQﬁﬁME () 38l B3k S ERGH nlages can be
0 ne or

wo aromatic rings independently selected from
an dytioaaldy smsoxtummmo@dclhecorén@etﬂly laryl ion heteroany) madigals (as defined

els%g{e?  beari cm%x&q%ﬂe\g@tt\%%cﬁi}}%} c mb%,srmge%enﬁ'ien%g sfeb4d%rom
5 benEé(r{é xﬁlg‘g'aﬁa ivE bP S mé’i‘ﬁlbéi&ﬂ hét@ﬂohh@@ rigpd, vitheorRQtwd, Iomﬁr%ﬂopnonal

ow ng exenplary structures: RO a~' -
ORﬁbSUtutemts Whioh may bs sttackied afRpy of iy positipe of fegrder hetqrcrqryl ring

|
el P e s bR e,
SUbB{ thirdit @fbddinamy bf tHeltogipatiadyyd . Fopynladl anld, 1ts By]ngmeﬁayl&r isa

oxazol yl', or_isoxazolyl ring, which 15 include but
monpaychopr bieysliceyradicghat ORI RIS FFLANF DERFeIETige Vhen A

10 isa mgnocyéhc%g)l R)%&nﬁagizgr raical’coftld 1n9u§e the following structures:

e O @ ¢
- e A

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

15  formula:
RZO'

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

w
f %zof ) f )
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R20' R20' R20' R20" 32 WD 2006/ 084186
PCT/ US2006/ 003956 20 HR N R0 \ R20 0 R0 or or HN
woRddblos4220" 20' R20' 20' Bicyclic heteroaryl PET/USI096/003956
radi cal s can include _qgtionally suq§ tuted rings such
as benzofuranyl, b hi of ur anyl , enzopyrrol yl

radi cal s, or other Te garyl radj such as the
following: H Og ~ or dr In vari ous
enbodi nents of the conpf and its
vari ous subgenera descrl bed her ei the Ar radig

R20 s
i ndepeng
hal ogen,~gf s rgc
subcl asses of’ the Cl C4 rganic radl cal s include

al kyl , al koxyl al koxy-al kyl, hydroxyal kgk9' hal oal kyl
CN, C@H CHO COR21 C02R21 NH [(R21R21', SR2i

S(O RN 02R2 di calsg, ] !
are e t bry alokyII%
&0t hé corrpounds of Ia (1), th Rz6\and/ or

R20' radi cal s are H?aependently sel ected frem hﬁ??oxy

f | ugy cheﬂ-ﬁnle ﬁ?lok‘lkﬂ?escggﬁoggﬁ? M%%u@%ﬁ%f) g& eta, Aris an

5 0ph®taﬂig>sybstemthd>mno¢3&hp o pyylic nerobnyi faddicat mrﬂpﬂimprg one or two

ddi.ti o odi ment s nd/or
arcpls Bhigs b dend ettt R e Pt Bemberef ot
Mdﬁ%bf?&ié)dletéiﬁé}yﬁkf‘ﬁh%ﬁﬁ/ﬁh' H%tx Ih&nﬁaf@& rigpARdh §n§lﬁ1y M%@ututed
conpounds of ~ For , I's desirable at t

PYIZ@leII’}ﬁmeﬁld prpsirinhidingy ang$, mmwnplaldg butofre ovtalnmitbd 3¢ the following
I ar weight. Accordingly, in sone
exeqﬁn@olgoh%g res the Ar radical conprises from4 to 16
car bon atorrs, or from5 to 12 carp¥®¥n atons, or from®6

to 10 carbon ato MeR20l N_frany enbodl nts of the R20'
con‘poM‘pd‘e of Forrrul I3 hAr| optlonalm X
i3 s

d fi%e or X-= eC?red heteroargt r Ing

. het eroar r adi cRﬁ?)rl

| east two ring carbon atons that fo mbonds t hat I|nk
the heteroaryl ring of the hArl C?I cal to the other

radi c of the c of For (1). The I R20'
heter@gry |cals hls corg}rl e to |Ihr e r ng
h I

eter ;J’ ndepend ect :r‘p O R% ;,JJ

10

Monocyclic heteroaryl Ar rings with a five membered rings include optionally
substituted furanyl, thiofuranyl, pyrrolyl, pyrazolyl, oxazolyl, or isoxazolyl ring, which

15 include but are not limited to the following exemplary structures:
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and any remai ni ng nenbers of the heteroaromatic ring

are independently selected from 33 WD 2006/ 084186
W(PQBBB/O@G@@G/ 003956 CR, N, and NR, wherein theCRUSBENE003956
I‘ﬁdl cals are further described bel ow. Accordingl y,
| Badicgls | d ve as tqetw asozero and aos

ee d r d| cal s.
ood that al\l ssi bl e subst i t ti pat tner ns
e carbon, nitrgﬂ%n, and sul fur Nof the

feteroaryl rings and tR®ir opti ona<12° substltuents that R20

are hem cal | st abl st i bl
o ELORTR Byl e e o e BREo i shBrER =0 nﬁ%%such as
beddifkrafiadbé2bthid Bran ¥, br Be’ifibﬁy?ljrolglf ratifdgls COTBIR M Eer &yl radicals such
For mul a (I) and its various su genuses s an
as Bystipdemingy substitut ed nonocyclic or bicyclic
heteroaryl radical, (as defined el sgwhere hereim)
conprising gfe_or two fi
rings,
subst i chor
posi ti\ens of the hArl G 5
than those used to bond hAr' to the Ar and/or Y
rad| cals and also to the X radical. In sone

ment.s of th conpouynds of For a (]) and its
Sub e R A S mbetneRs e apwapatiat Koppi il anfyts vaious
sub%@ﬂ&b qbsr®ed ﬁbﬁélﬂ@@&f ﬁglcg%aﬁr&%p?ﬁbnilgﬁéu%%m%ﬁ%ﬂ@&le two, or
hArl is a 15 pyrazi nyl, “pyri

thr?ﬁle rﬁl’dt’ftﬁwnt vffaéq:adéa iwhigei eaghtRie ratical itindep end@tly/ seleoted R®m

S 0 e R Rl e 1
orgaAid rb@cﬂ@fﬂcﬂﬁﬂ: adigy] ddlﬁ&dy@%ﬂ@x‘?ﬂill@yy h}tdi*oxﬂﬁﬁ&’ haloalkyl, CN, CO.H,
enbodi rent s _of the21 Rg nds of Forpul a é ),.,the
a

C% fcf% GSpRaziNIYR 73Ryl S(QOR, 2wl QzRZ&r@nq@}q wherein R*!
anc% g?' %% érr?deﬁéﬁdeﬂﬁg lé?l%ét%& Hﬁ{?ﬂ h?%m??%bg as : ﬁ %nds of

Foﬂmaila)ﬂ) the R O(JzIndP‘d)rl‘RZO Thﬂleals are 1hﬂd)zﬂ5ﬁ@erﬁl@%elef;ﬂed aﬂohyhydrb)ey, fluoro,

cifif NI wf@i%fﬁtgﬂzhﬁétéﬁ%‘g%%, iR Bpropyl
triffukd R Bcgcﬁ&xl%zsﬁsﬁgfotp%?%nd%ﬂl\f@ogxg%%ng&u%% I xst

PCT/ US2 6/ 003 a,-, or or
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 (1), it is desirable that the Ar
ring radical have a limited range 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
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

33



N or Nor or-~~ In sonme related enbodi nents of the
compounds of Fornula (I) and its subgenera, the hArl
WO 2084186 ar e an optionally substituted five nmeobesmde/003956

N (e

the Bﬁrltrgﬁgélglkélﬂg‘gage a@féﬁz@'z@f )(;arnﬁ;a@ ;Ha@ $hr§RR6 R6d Rbradicaty: Itisto
or

be dﬁﬁeﬁbod thatatl goss:ble|szbstmﬁlone>are¢mszef thgrcaghon, Elimgerzh @nR$ ﬁ‘ﬁgﬂ
atorB%ofat ﬁgptggct@%y %%}%g 3181(&&1 %%ogﬁ%lvlﬁstrr&éﬂ i e[ré'géw : a% Y@Emically

organi c ra

5 stab?tf‘%fd e %@ﬁﬁeé’tfbﬂ' H&e %b@dar@fvgﬁiﬁl the ke odlie ihnaitiode
, koxyl’ al koxy-al kyl, hydroxyal kyl,
D&kg@a CN, CO2H, CHQ, COR>21 CO2R21, NHR21

W%Rﬁ%})g% of %e@gﬁgbé%lé}l@%gﬂ](gaglg'tl%?agoﬁ’/‘ﬁ?ggﬂd%es is an

optRAAEy SIbBERtdIEAb:SocyElie dishibwetic heerpanyl radiGil(@deflneg lelsgwhere
al koxyl radical. In sone enbodi he R6 radlc%N
herankcqmw@w@mﬂn | tyrodBIecE SEINFPRSHE g‘ rﬂgw iffrone; two, or three

chl !
1 t ﬂﬂ@} B3 anSELtheHd3 the hAr
0 W?ﬁ%%% ) h%bf |sopropy , 8%?lfluoronetgg/th nefmSOf ©

het@bmmng te&ﬁxraﬂ ofiex han dlmste tisdfib bond it hexthe 4 sugier Y|radlcals and
{ g n‘g ments, R6 is hydrogen. In the hArl
ascsEOr e &uirdsat i sted above, R7 can be hydrogen or a 20

oflkethbd@dbmabs t}@r&@lmwuxmrbf Forhedi(Iyent sts sﬁi?gdn&ra the hAr'
hy rogen. In many enbodi nents of the conpound

radiealsrux an th)onaﬂx&subat@techsm pranghesad Beteragpyktadicat %’d‘ﬁ ashAr' isa
zol e. or t zoI radi.c . 35
15 yr‘/'i?ﬁl 8&5%5‘6‘8%‘&2 g%cg&ﬂl_h%l@%_g E]ISJ %ﬁlﬁgr or

R7 ~ or 7 R7 R7 5_‘5?\ /“&l eb(\ {7?’

RO N——/\R6 Fﬁ/k——J\RS
% R <\ R
RG N__// RG' _// RG

wherein the optional R® and R® substituent radicals can be defined as disclosed below. In
many embodiments of the compounds of Formula (D), the pyridyl, pyrazinyl, pyridazinyl, or
20  pyrimidinyl radicals are unsubstituted, but may be bonded to the neighboring groups in any

geometry, as illustrated below:

/__\/1% 5

VAT A

SN s A=A

AR

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

25  but are not limited to the following exemplary structures:
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or or Ror NANI or -\N~ NNNN wherein R7 is as
i s defined above. In many such enbodi nents, R7 is

why@sogdass or a 5 CL-C4 al kyl, or nore preferabtmus2006/003956

hydrogen. In certain_preferred enbodi nents of the

con‘poulrjgz\f For mul @~y XhArl is aMunsubstREut

triazol'g havingg,the st luct ur e: or NN or I—ngJ@NiN

NN H 772I ;d e und¥ t o) = 3
t t

condi ttons of" tenperature, pH, and othe 10

vari abl es, many of the heteroaryl cggfpounds recited
herein that conpri sg;r‘ar omati ¢ NH or | OH groups,

i ncl udi NG e triazdl eyEonNounds sychps those IN-S¥ed
above c#in ahd dertaut ofer ixe s®ras|ito_kqui I¢r§rﬂ<e‘t\/\hv§
t hr ee%St rNCt Upts shown aBoveys arfd 't ¥ these\=
enbodi nents of the conpounds of Fornmula (I) a real

sanph éorp¢ relgted ewhpdmettsed theaoennotindnol Foeatlac@hand igssubgenera,

the 105" ?%cﬁéalfsr Ste %%1 g%ﬁﬁrgﬁ%ﬁéﬁﬁt%? LV@%’(I:G%{bdﬁiir nc?flé rloi%r%I %ﬁ#&;ucb asa

one ut oner I'S Sspeci

furhg, thifendeld ofp@irsis] ratlical Rbidhdnbiede baters hodinidibto thé®llowing

other tautoners are within the scope of such a claim

CXPIHPIEDSIUEHSS: ¢l ear |y indicated to the contrary. In

ot her enbodi ments ofzst he conpounds of Fornulg | and

its subgenera, t hAr | of adi can e/a&tgt\razol e
radi cal havi uct : N= ~J Oor
NN~ 20 In séme Enbbdi mekt s bf fhe conpotnds’ of

Formula (1) and its subgenera, , hAr' is an
unsubstituted roaryl i cal havi n@s one of the
structures illugtrted el oy \O O OON N-JO §r '3' or or
NS SNSS W ooorsor-3y 2006K0844867

PCT/ US2006/ 003956 S-N N-O OfN or or or NN NN ON
N-O or or or @' N_NH Ng or NN NRg or

EI;\*‘ "’ E/@f ’ ED;

R R6 7 RS
E/&g‘ > g/&; " :/&;

In the hAr! structures listed above, the R radicals can be a halo gen, or a C;-Cy

organic radical. Suitable subclasses of the C;-C, 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
selected alkyls. In some embodiments, R® is hydrogen or a C,-C; alkyl or alkoxyl radical.
In some embodiments, the R® radicals are independently selected from hydroxy, fluoro,
chloro, NH;, NHCH3, N(CH3),, CO,CHj;, SEt, SCH;, 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

C,-C; 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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H The hAr2 Radical 5 In many enbodi nents of the
conpounds of Fornmula (1), hAr2 is an optionally
wa wsis418¢ ed phenyl radical or and optional |y PCT/US2006/003956

substituted five or six-menmbered heteroaryl ring

radi cal that N-ay TS nked vifehe X and/ or ghe or nore

CR3R4 grou?%s{to g}e radival  odescgid owe. In
f anal

sone enbodknent s gsN) he corrpou pgs of

Formul a 1, hAr2|saphe 10 r|ng tlonally

substi tRited, with 0, ,_ or 3 R3 cals R\

I ndepend y se:rect fromorh /né- aohal ogg@g a
Cl-c4 ‘;‘rad‘ga sone nts ok;

conmpounds of Formul a I the hAr2 rad| cal is a

het er oaryl radiycal Jaé{tr term| Isevvhere
herein, and th Met er oaryl r d| )g?a‘s* at | east
one ring carbon at gg hat i s “bonded Eﬁ he X and
optional CR3R4 groups, and at | east addi ti onal

ri nghemitbRNisak gdefvd abovd. dasianyBuehembbdighets! ROBEHdrogen or a
atom The remaining ring nenbers of the five or six

menbeedhar srgs pgﬂferﬁbla@lyéme@em m@pemﬁemeﬂwmbodlments of the

o) ST O 00l o 1 A0 0B B B
selected in a ambﬁnatl orj:/g‘a resul ts i ,\} he

formation of aj/fuylly conjug ar arat i ¢ jan
del ocal i zed Nr)o\ g 4n NYE'\

el ectrons, a selectlon and/or condition tibt can be
readily ascertalned by those of 20 ordinary skill in
the art of organic chem stry. In such enbodi nents
of hBrsRould e Iun&eaoc@mabenddﬁ depeostalitibns cratBpdratird, ﬁ)ﬂnhnd other
r‘glégﬁogen Iogen or a Cl1-C4 organic radical nd

va etemaé semaetrdsyeaiisddiereir that ﬁmwonr@gemﬁ NH or

O}%ro%cg}cggdﬁ gl Ca oy nc?ssbgkh%?ky s? Hg&%{i( %?((}?/\Fe’scagfana h§

tautpinienizy s@ bkipl equiiipdate theahteg|strudtates ahdoyh abdah, ardIRk, in@se

e A T s SO e
doek @Qﬁ@ﬁﬁ@@l@ tnhi¥tuSbBGLR thiRd itk SAC!)&d m&ﬁg ghgﬁﬂfo?ner is shown

each R30 is independently sel ected rogen or
in tigs sperif¢atiph apd/onthearpénded dlapas, it slmukﬂmamhtmhdrthamhe other

dcal e|ndeedentl sIeIed

G A Vit P SronstGpgTe kBT UG B s Sl nalcatesipBsontary.

SEtIn cH#i3mbwainisits ofehd ybmgd,m@ oPPYHmulh | bhd 1O mag%ﬁé}xl the hAr’

met hoxy, ethoxy, 37 WD 2006/ 084186 PCT/ US2006/ 003956
rad]i‘;%lcfﬁfl&’ﬁ@)(t?trazé’kdfa@ﬁﬁll hayingriee BEXUIGr oups. I n sone

enbodi nents, each HQQJ“S group is hydrQgeq. In the

hAr2 structures |i above, R31 can be"hwdr ogen or a

Cl-C4 al kyl rad Aa_n nBhy N R30 is

hydrogen. In so en{)\bdl nts of the nveNmo hAr 2

is a five nmenbered heteroaryl radical 5 haV|ng one of

t hensR@gprEhoginents ef the eempeiids obEpanla (1) R8D itRST &n@80, hAr is

an Undfbsfituted heteroaryl radical having one of the structures illustrated below:
/S 0 O-N N-O
'?,L/(r\l/)\f‘ or ‘ez/k\l\l_&\; or E/&)\ég or E/k)\@s
N-S S—N S S
/ o / P N \
E/(N/)\\;( or ;L/QN)\‘J; or E/Q)\e_; or 1&/4;\]—)\5
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0o or or or R30' R30' R30" R30" H30 NRINR 1 \\ p

R30 N R30 ~Ir or or or NH N NH R30" R30'" R30" R30" In
worenvg/opr1eé er r ed enbodi nents of the invention, PET/BS1086/603956

si x menber ed_heteroary r adi cal such as a pyrbd&{l

pyrazi nyl , /or pyrdrm di yR’ radbpal ) erei th

opt i ona%iL i cal tI y

from hydroxy, SH NH2, a hal ogen an al al koxyl

al koxy al kN hydroxyarkrk I, hal oaIch gﬁ l)\
V?A?é?éi n 20 %n\ %ﬁ%@ﬁﬁzﬁﬁgﬁdeﬁ‘t@sel 2& eg] “’;

al kyl's. Exenpl ary qﬂtructur s for the pyridyl,

pyrazi nyl, or/Ngzy-r m di ny I N:als are shown bel ow 39
3Q /N 1R3/ Igﬁnrl or{ nrﬁ\,lr/@r)n\
15 In certai pr'%fe red e%oﬂm 2 N's

2-pyridyl, 2-pyrazinyl, or 2-pyrim d| nyl radl cal, as
Thsﬂmmm&thR3/n,or|/N13nor|NR3/n
sone enbodi nents, each R30 and/or R30Q' radical, of
theﬂhmaﬁy 22 enrssof theeramravadn of Soraailad), éversr? isc¥ optionally

su‘tmigfté&(%heng #48{cq1 or“zﬁxg%ﬂon b&!ﬁlg_e@ 'ﬁv@%%)&em%glﬁ@&maryl ring

r adnqail fHapiisrlorked hryi the Xedridéocyne et hm)xr;/ CRFR‘ggjoop@Doythe AAd radical
d rbf or omet hoxy groups. In many enbodi nents, each R30
escg 4/%? en (i. n" is zero). In many preferred

enbagicmaEbodNeAsc? sl Stdhpds 8f PHAY L hAL is a phenyl
_radical, as oshovvrﬁ bgl O%@%ﬂ g&ﬁr\/\% 2006/ 084186 1S a pheny

rinpentiasiyesbgivaes &ith0, rheZ,Ier?rkBr @meﬂpsncxpendendm delbcted from
hycfrb%ﬂg Hg‘g) ﬁéltﬁg(}rl%’fblk &4t amE {%dé?a 5\1 so&fﬁ%r[ %@ ol mgpts |o[f ﬁ% ci%npounds
of @crmmﬂk«sl Xae NAIZaﬂad{c@hs @B@Bﬁoa@ﬁl aflichl J3aMat banf Mrdefiged elsewhere
descr ﬂ and hArl erou ps can be optionall }g/
herpitn b s Betsrony] B! B et ommnsa@aémrmw@rtb@rps onded to
thebh@ld QétidﬁgféRpﬁ“ ?ﬂﬁg) cLat l-cqé? ?H&}a% BRS¢ LAlbbY atom, and at least
S of an e

consi one
one ring nitrogen atom. The remaining ring members of the five or six membered

heteroaryl ring can be independently selected from CR*, N, NR3! 0, and S, so long as the
valences of the CR*, N, NR*!, O, and S radicals are selected in a combination that results in
the formation of a fully conjngated aromatic and delocalized heteroaryl ring having 4n+2
“” electrons, a selection and/or condition that can be readily ascertained by those of
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;-Cy organic radical and each R*! can be independently selected
from hydrogen, or a Ci-C, organic radical. Suitable subclasses of the C;-C,4 organic radicals
include alkyl, alkoxyl, alkoxy-alkyl, hydroxyalkyl, haloalkyl, CN, CO,H, CHO, COR*,
COR*, NHR¥, NR*R?"", SR?!, S(O)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, NH,, NHCH3;, N(CHa),,
CO,CHj, SEt, SCH3, methyl, ethyl, isopropyl, trifluoromethyl, methoxy, ethoxy,
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Ar ring and another bond to the hArl radical, and
optionally other substituent groups, and can have
wWoravg/08418aict ur es that include but are not IirriP(erYUSm00003956
S S%O), SO2, CRIR2, or NR so as to m conpaQunds |
1SoB oL S oA A grOREOICHY s 1B Do oL merts GrauR A Brov s
hy @O 88 fistedShove) R°!Mbah Be Rydro
YL ] M}Wéﬁm RCR A\ hAr1~ \C 10 P fradh, dlaléﬂradlcal
an@rbmnnshm@odlmentssR&ns hydspgenR~CR Ar m hArl~ R-CR R R2 X

e ghforaheeafninl o By BuenloFAT LA FG e B poergbyadical
hatifi@bné Bﬁthé’eﬂérﬁpﬂﬁrgl Sriehs&thodfideloRe Ar and hArl rings

are directl d/linked to each other as shown
jbel . ALR A.r;;7

CR4 %0 hAr 2 5 nsUnl ig® the "

uha2 _
typi cal | senfin t
1), and is bon d othérhArl\
t forms a bond or a to the

group, %9 l e
CR3R4 and/or hAP2 heteroaryl ring group A& n, rete X
gener al I;/ conprises of a divalent atomor gr oup

ne-®8nd hAr ksring a d an@.her Fk?@nd ot R0
eteroaryl \m;\/g?o ps,
t uent® groups, \ S to°‘f orm
/or hAr2
mary

link o Jorldge, tween hArl and CR3RF a
heteroalRy [ grou ps. The X group canzhati/e
str Hbmamégref sorhadiments ot thy ﬂl@feﬁ%wn IhAH ik gnegabersd heteroaryl

P SR TS5y 9 0 AGOESHAGR B i

areAnddpAndleﬁth/séleEteAﬁohﬁhj/droxyR\Sﬂ?NIhYa hﬁlogelhﬂt Qlkw alk‘dxylSalkoxy—

I DR AR RR. 0K, R (PR OB oAk S MR o

SR32 radical, wherein R* and R32’ are independently selected alkyls. Exemplary structures

g the "X

for the pyridyl, pyrazinyl, or pyrimidinyl radicals are shown below:
3 N 3 Ny (R
g_—EN\\/(R ()n,, or g—“/. \\|/<R (>n" or g_:{_ j/( (>nn
”\/ K&N l\N/

In certain preferred embodiments, hAr? is a 2-pyridyl, 2-pyrazinyl, or 2-pyrimidinyl

radical, as shown below:

N 3
fji“;/(R"‘? o “eﬁﬁ/@‘) " or ”RTN;]AR%-

In some embodiments, each R* and/or R*® radical of the hAr? radical is
independently selected from hydroxy, fluoro, chloro, NH,, NHCH3, N(CH3),, CO,CHj, SEt,
SCHs, methyl, ethyl, isopropyl, trifluoromethyl, methoxy, ethoxy, isopropoxy, and
trifluoromethoxy groups. In many embodiments, each R* is hydro gen (i.e. n” is zero).

In many preferred embodiments, hAr” is an unsubstituted 2-pyridyl radical, as

shown below:
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MpmGC "O3 434 RACR RACRAr hAr Ar hArl ~Y~
Q hAr2 Y~ NhAr2 8~ RO n or mR1O In sone
weondods4ments, is X is S, NH or 0, and i n manyPCT/US2006/003956

referred enbodl nment S“‘R is S. 5 Lastly, the CR3R4
L n can be zero, one,

t hr eg)stdpsd S@vBOhe BASURAAAAALR ed 'belhla@d% %&U@
and bond or link it to the hArzn%hé!e?%@oalr]yl 1r| ng. 8

brifging|ge linkine gsnwe &, Yh and/onCRsR. kil npw be fotteerrdesaribed. The Ar

o AU B S T BE GBS e B9 S TR v

thalRBriggdastr dndtheat sTeaw gia@up g@ﬁﬁ@l@%ﬁﬁfstbbf ENOBBIWHROn&BEHH to the
CR3R4 group present. sonme enbodi ments, n is two,

Arzimg apd apgfherpanddaithe hAvr dafipelurpisoninriiyothresubstituenii gigups, and
cﬁﬁi%%%{;ﬁguct@es%at%&udwdt are noct: lﬁﬁe% to d§3 SQOJ:{@OZ,I dC}RlR2 or NR®,

many e i ment's 'S one
so sutogferu sombourtis of Hogmauin B h@ffmgﬁ(wmlllbﬁzlr(g strudfirésng t he
structure: 4 3 RA~ Y~ hAr~~X R---- hAr2 M15 In

ny enbodl ment , R} nRt zero and n |s one, so eR3tR
"oduce a he h/‘}?r&;mu -
hawn@the strd& ure: R--, XXRWAr2 fp~hard

t he foregoing di scu33| on certal n R1- R10 substltuent

groups have bee ed in connection with o

fAFat ur es_lfrit he I| K d] het er oarArk_conponaitls of I a
(I)aI\S{ZO ng eac torkr2 subst H((I?lt gro can hAr2
sel ecHed | ndependent I y Mfrom t % o ogr oups. Moreg' "
speC| fically R1, R4, R8 and can be

dependent y s IRT from i nor gani c radl cal
rogep d%fygen/h%fnexyl
SH, @? haI ogén ,q)rlfﬁ’é ' Ghl orile, bronire
|od| ne or a Cl- C4 organi ¢ radi calR’ R7 and R1

| ndﬁ%ﬂﬁﬁ%l&ﬁn%ﬁlﬁ%ﬁﬁ%dﬁﬁ&fﬁ Bﬁ’t(ﬂé leglgour{@é%ﬂﬁylhverﬁfonam=0 $0

Cl-C4 organic radical
that the Y group is absent and the Ar and hAr rmgs are directly bonded/linked to each other

R R
Ar——hAr1\ ch\
X A hAr2

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

as shown below:

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
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,, CR8R9, or NR', s0 as to

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

hAr! @iofg\ Ar hAr! @3 ﬁg\
r r C
\ 2 \
S 2
Yﬁ/ ~ha? Yﬁm/ "~ har
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25 hydrogen, hal ogen, or a Cl1-C4 organic radical.
Suitable CL-C4 organic radicals include but 40 WO
wQo@6/0884d.86 PCT/ US2006/ 003956 are not | i m t ePiCT/0S2006/003956
certain subgenuses of organic radicals such as an
al kyI al koxyl , (&% al kyl , hydr oxyal kyl R*

SR1<\Q€ %ww ei(%%%«&?m RSQ%% al ky/’ig&rims

enbodi nfénts, tke Cl-C4 organi c rad| clls ar 5(9 ecte

from NHCH3, N( %32 CH3, SEt, met hyl h
i gopropyl 5 t i fRUdR IIhoxy gl\hoxy R
[ sﬁpg y‘\ hox Ar2
enbo {gﬁts rFne @r afm o RlorRlO ydroge o I'N

certain preferreg enbodi nents of the nked h teroaryl

c onfhosoms embodiments) 18 X {519, NHnor () agd lmmahﬁgre‘fergfrdoamﬂaddﬂnents, X
bsent), n =1 and the R3 and R4 groups are hydrogen

o as to forma single nethylene group that Iinks the

X andsihAiige CRTGSro@RGrdbptidMAl (. caR darld 1B Zer@rcﬁleggvd 'of"clﬁ@éj bridging

to certain preferred arormtl c ring systenmns,
grqupe fhat predondéiortbe Xagrotp atkielmbndmﬂmkotahoyhe héﬁpi@tmdaryl nng Itisto

be P@ﬁ%ﬁ?g%ﬁ gle%(tflﬁ %s %(af C\Rﬂﬁ?ré(l 1ﬂd1$:¥3 oﬁj.) n, t]ge %glrtrbs {'f there is

mo2&than lone CRER* gllam B€n a gnfén@ﬁqébuﬁa @hd B’ hiitiRPamEeMtdnys can be
selected 15 fromthe.group consisting of hydrox SH,

indepgndently; athfglaa for caph GRAR” guoup pregenti dn pezap embodimentsyn 1 tayo, and
G iRR0 1's
Woi%lﬁfd%f)uelﬁ tnfpy seq{avigcfﬁgﬁlg)&q{lge grhg%p consi sting of
hydroxy, SH, NH2, a hal ogen orRa -C4 or gani c

hAr?

radical, 20 iiiAXis NE,Z{r S, ) S or CH2,
iv) Ar is a pheng% vy T i dyl pﬂz. é”é‘ﬁ mi di nyl
furanyl, thiofuranyl, m pyrrol yl, zaﬁ:w anyl ,

benzot hi of ur anyl, or benzopyrrol yI ring v) hArl has
t he Ismany embedingentsya isneaso astg papducp axgbgenys of thgjcopgounds of

Fo&ﬁlg@ha&n%‘ﬁles@ﬁ%ﬁ%ge’ (2) X2 is Nor CR6 wherein R6

n, or a C1-C4 organic radical,
(3) X3 is Nor CR6 wherein R6 is rYYAiogen, a hal ogen,

or a C1-C4 orgam.c radi p;,@h athArz is a
pyridyl, pyrazinyl,{e pyr| yl ring-har?
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

Ar
hAr?

In the foregoing discussion, certain R1~Rl° substituent groups have been defined in
connection with other features of the linked heteroaryl compounds of Formula (I). In
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;-C,4 organic radical. R7 and R' can be
independently selected from hydrogen, hydroxyl, or a Ci-Cy organic radical, and R® can be

hydrogen, halogen, or a C;-C4 organic radical. Suitable C;-C,4 organic radicals include but
40
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41 WD 2006/ 084186 PCT/ US2006/ 003956 As is apparent
fromthe disclosure of the conpounds of Formula (1A)
wab@ses4ishe hArl ring radical a subgenus of PCT/US2006/003956

e B i SRy b el S, toest, oy
alk;?%&%&gamﬂf hALAYPS CN, T8, B EORF @@R"X S Caﬁﬁgﬁ@s SR"

in other nar r ower subgentses,
S(QRGrnd SRR evixgein R isan alkidp dndeme eybhdiorentHthel Gy -€ ponganic

TR T R U GR  p—

trlfﬁibrérhéﬂhyl hfbtﬁcﬁ@uéthbm isopA¥pox ¥ die thﬁu&ohfetf@&?'g?od&s N many
radi cal havin fructure 'shown bel ow. ofr N or
emRpq GMS\WQ-P“\?hefr%rR! iage glregenbe recogni zed t hat

: Zggr%@f Qeﬁﬁ%{l l??f{éboggﬁﬁ?h gf{’tﬂg ﬁlnﬁ%ﬁ?eté\r%lrg Bélgﬁ&nd} gf Formula

(D),trhe: C@ptherid grond isasent),a £ I Ahd theRtartd Rﬂwgcbhps are ny&@gen o as to
enbadi rrents of the coTrH;)ounds of Forgula (IA),

forpy a-s1agla prefhdens@ayp thak Luplcs the K anddei\c Bnes. g Ao and bAF are
r
45 e Bl € A e BByt
hetédoAlyl chip@uidshaying: Fapymuiad(LAY ks stmdhinctzdlovavi ng t he
structure: N1 JR30) n" 15 wherein n S, preferably 1
or 0. In many e ments of th %Aﬂ g of Fornul a
(1A), the R20 alr'zo hAr}\aQi/c@' e mdependently
sel ected from hydroxy, SH, NH2, a hal ogen, alkyl,
al koxyl, al koxy-al kyl, hydr®¥yal kyl, hal oal kyl, CN,
CRhe ., COR", COZR', NHR', NR'R'', or 20 SR
radi cal, wherein R' is an alkyl, or even nore
preferabi)y, theisRefd, and/iwo, di23breepatidaatls Ray i€ independently selected
i ndependent |y sel ct ed fromthe graoup consi stl n of a
hydr oxy, fl uofertgﬁlgEﬂ“BCORFEtmg‘Nﬁ@p@Xy oggpg or a C-Cy
SEt, SCH3, mephvhic r£dibyM! . 1 sopropyl, trlfluoromst hyl ,
nethoxy, et hoxy, isoprbpoxy, and trifluoronethoxy
group. Anpt hen” ps efreranedivenylogdmes and e4dheR ¢ enipdeprademiy selected
Forrmula (1) are e triazol.e
(T5) shown’ bel g e stcisoriing SHS R SH Miond RLGESE, gra Cr-C,

n n, A /] " orgni®r@dicd®20 Ar " N'X 1 n (IB) wherein
42
1)  XisNH, O, S, S(0), SO, or CH,,
iv) Ar is a phenyl, pyridyl, pyrazinyl, pyrimidinyl, furanyl, thiofuranyl,

pyrrolyl, benzofuranyl, benzothiofuranyl, or benzopyrrolyl ring
V) hAr" has the structure

X3 X4 X173 or Xo~X3
S O 2R

(1) X;isNH, O, or S,

(2) X is N or CR® wherein RCis hydrogen, a halogen, or a C;-Cy
organic radical,

(3) X5 is N or CR® wherein R® is hydrogen, a halogen, or a C;-Cy
organic radical, and

vi)  hAris a pyridyl, pyrazinyl, or pyrimidinyl ring.
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WO 2006/ 084186 PCT/ US2006/ 003956 1) n' is zero, one,
two, or three, and each R20 is independently sel ected
wo c@aiobuiss oxy, SH, NH2, a hal ogen, and a Cl- CAPCHUSA6/003956

Py iP5 AL ] BRI Sme! e sommro Bk G (1A) above, the
hA@ﬁlE?ﬂ&de‘B&i’o e HEL- ﬁém@ére@ﬁetéﬁ@fﬂ@'as d!‘f‘l%’dedﬁhe

and R21, is an alkyl, ii) n" iszero, one, or
self:ﬁ;o@édexﬁﬁm obthe CIREG, dnd Xraterpsmatkioals,or gedupst Bdcerfanromrrower

o805 B RSO BBt R L e

indeypetidenyaNkt GHLhad Mﬂlé@ﬁlefen@msu%hbes KhHeha Om34y. CO2R32
, or SR32 radical, wherein R32 and R32'is an 10 al kyl,

iiifm 9@ hegprrfgrred sulsgengges) Xi SO, and ormd Xagre N, sp hag the resulting
hAP i tHXzJ[oléthg raf&YJa?ﬁ%xH%@ the %%&t{ﬂe%h%x)n bei l%v anyl

t hi ur an conest

acceptabl e salt j eof . 18, In yet ot her en od| ment s,

the invention pe tes bo a enusorof onpounds

of Fornulafr(wﬂgwlﬁfeln Wﬂldﬁ\gx’trla‘zﬂg By, but

both the X and Y |linker groups are presentH
Illuwﬁ{ﬁ@st% Q&) DJTR QAR Bt

bel octcfl £ el bR M Shortl ot log) QI?%?%“WB?MOHS

or f(e=Reld 1I) a m-lmlre\(;f the thiee ifig)le grompe irethe co@Poin)dsrsf Fosmula (TA).
zerq, or t e, and _each R20.is

R I bt b BSien B e opmsupes Sripram gaprar i
prelfita19x)phenyBldr fiallyl radiball SERRe XOgrodp fs1S, N#, &'@, "Hi“n‘fore preferably S

radical, ii) n" is zero, one, two, or three, each

or Radn pane pEpEsderhadimens efthe gomppenstof é?ognda;ﬂIA) hAr is a 2-

hal Cl-C4 25
py&‘ﬁﬂgl:ﬁ?‘%kgrla %néﬂié ‘gjéit“r% i s ﬁlH aooggn s?[)) : S, or

CR8R9 wherein R8 and Rgf%/r\,@ﬁf nqependently sel ect ed
I

from hydrogen, oxygen, hy ro NH2, a hal ogen, or a
ClC40rganic radi cal, iv) is NH 0, S S(O, S,

selse;cﬁ%;%1 r#gfegar genngossgzge ﬁSdngsﬁenﬁlﬁEt | g

In many embod1ments 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
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, NH,,
NHCH;, N(CH3),;, CO,CHs, SEt, SCH;, methyl, ethyl, isopropyl, trifluoromethyl, methoxy,
ethoxy, isopropoxy, and trifluoromethoxy group.

Another preferred subgenus of the compounds of Formula (I) are the triazole
compounds of Formula (IB) shown below:

‘ ~NH N=y RSO) " N— N=\ RSO
( R2°>\A ! /)\x/_U orn ( Rzo)\A /(\ )\x/_d
(1B)

wherein
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hal ogen, or a Cl1-C4 organic radical, 43 WO 2006/ 084186
PCT/ US2006/ 003956 v) Ar is a phenyl, pyridyl,

w@gooans41gé , pyrim di nyl, furanyl, thiofuranyl, PCDUS2006/003956

pyrrolyl ring,, 6 or a conestibly accept 8 sal t
Pt oot U n" SBRvzein SRSt T G B R 5 dpapgpdently selocted

relates to a sbpeAHSxRISH, MNe1CaMRREAH Mk c@ﬁ%&f&i Rlected from
(1) wherein hArl i's a’six rrenzbered het er oary
conpri si ng onen alkyl,wikoxyl, ebkgai-alled.drydroxaslkiyl, hakntkyt, €N, CO,H,

by the conpou ar 2 | shQwaibel ow, 21 (,.R.3 .
0JI n (R _%;?E x@g‘- , R (1?%) OS8R rhaiGi1 Wherein
wherein i) n' RPsanger®)is@hQlkyl,wo, or three, and each

R20 is independently selected 10 fromthg group
consi sti HYy of Dhy#ERyoneshyo,Igrphreg, and e, ivindgpepdely selected

organi c radic I ol ro; .95 Lhr

and each R30 ;ﬁlgrr}w&fé%&ﬁgl‘ggﬁ’gg?@g%%(ﬁm\?rcd%%%gwglregg{fﬁted from
consi st i ngdof a:{ﬂykk&h)&mox)ﬁljalk!&k?ﬁg@l;g@ﬂgg@L(k(}%}ﬂm%(af%&,@ﬁlﬁ, CO,H,
organic radical, 15 ili) X i.s s . , Ol 4.
CH2, iv) Ar i§H}9,r§@]ﬁ;‘p C % a9 SR piadieal,herein R™ and R*is an
pyrim di nyl, g%gﬁmyl , thiofuranyl, pyrrolyl, _

benzof ur anyl , nzot hi of uranyl, or benzopyrrolyl ring

v) hArl has t KesNH,U2,t3)15€0),H0,, 86CHy,R6 R6 NN R6, or

20 R6NR6. RGN, R6, wherein and. R6' are.. .

i ndepend&t | yAS4 ée@i‘"’é’éﬁﬁ’?’ﬁ‘ﬂﬁﬁ?ﬁ‘ia@&ﬁ pylamlc}}gﬂo&gﬁ}yl,&ploglranyl,
Cl- G4 organi Cof gt singnd vi) hAr2 is a a pyridyl,
pyrazinyl, or pyrimdinyl ring. In sonme enbodi nents of

t heotoapoestibly Foentala sglf thereodr is a phenyl ring, n' is
oneInr% %{%f oftfer Eﬁﬁgodiﬁ{égtsg Iceﬁrdxlf_\)ez 10#3(;1?3? &P ag%]@%grtnllsy oﬁl% go%tlpeoqmds of

fro e group consi

Foiinsdp (9 pitereit KAF |isi10 tamldwihg, biEbAR A X bhd i ke BRIBO ¥, present,
],%gd et hox%.B In other enbodi nents of the conpounds
as ? )C

traiedby thpcomppunds of Koranlp (1¢) fgvademw:si ng an

al kyl ene di oxy ring 30
N—NH N:\/(R )n" N=y

HN-N
(Rz"%n,‘Ar—Y/QN/)\Xf_U or (RzO#Ar—Y/(\N»\X/_U

(ic)

R30)
n"

wherein

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,

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,

iii) 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, NH,, a

halogen, or a C;-C; organic radical,
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fused thereto, such as Ar groups having the structure:
44 WO 2006/ 084186 PCT/ US2006/ 003956 p-O 00 or In

waeus/oesBodi ment s of the conmpounds Formula (1 DpCT/B82006/003956

a furanyl ring, n' is .one or two, and each R20 is _.

i ndepend&ht | y%sIéT %B{“‘é}?(l’fpry‘&ﬂy{a H@faé}néfﬁw@aﬁ ik fyrgngs thiofuranyl,
nmet hyl , et hy'orpiiﬁélm /I, trifluoronethyl, methoxy,
trifluoromethoxy, and ethoxy. 5 In sone enbodi nents of

t he ot s epwesithdy Fseptablg salt eredfAr1 is an unsubstitut ed

v AgbOaeofy ity s B hebaorige sompgunds of

Fofnla (T) @hekdin HRNE]s Q¥BOGNEABBHE heferddiq &%S%i@hh & @f two nitrogen
su

Fornula(l@Da hAr2 is an optional |l stituted
baihorrapREd ! Formuia @ kshony REDY n

wherein each R30, if present, is indep%%)jently

selected fromth roup consisting pf . Rydr oxy,

fluoro, chloro, @lﬁ?g)n\mHePﬁKN 2,%COQCHS, SEt ,

SCH3, nethyl, ethyl, isopropyl, trifluoronethyl,

nmet hoxy, et hoxy, isopropoxy,“éhd trifluoronethoxy. 15

Pr ehgd akMin the pyridinyl radical is a 2-pyridinyl

radi cal having the structure: N- (R30) Ny 2 wherein n"

is 0 or 1 and’ iswer, pnafteoaty thrae) ardscagh R nisriedependently selected

enbodi nents of. t he conpounds..of Eonnul a nd, its
Subgenuses. (1 AP e B ORSSE o AR SH AefioibEen, ora C1-C

above, the |i okgdichediesiparyl conpounds are preferably
20 formulated as "smal|l nolecul es” as conpared to many
bi ol ogi cH) MOPEAYEES; onenbVe o thies@nd caghak| a1 jndgendently selected

limtations o LI L sigal , 8l

nol ecul ar wei gﬁwgﬁrﬁ%’ﬁ@%@é‘?@b char%&?gﬁf isﬁﬁt%;ﬁélégen’ ora Cr-Cy
t hat they canolpanamtradiesist sonewhat sol ubl e in aqueous

medi a, and are .0 p riate size to effectively

bi nd to t'He rgqlé&gﬁ%?’ré%zﬁgmqt%?ﬁ'éHMRﬂ T1R3 taste
recept or &) 450 200640841 b OHAA2 Rirarlyl, thiofir
neretore, )i n many lglnbgdi%ﬁén?‘éggg i ﬁ%gggnpoﬁﬁds op sy e ranyl,
Formul a (1) angtdyl, behmfwanylpbenzstiieferanstor betwmepyrrolyl ring

nol ecul ar, wei ght; ,of .t he conpounds of Formula (1)

shoul d b¥ | es t}f?éﬁheaﬁﬂﬁ?u?goo grams per nole, or in

further related enbodin s | esssthan on equal to
}Pﬂﬁ%‘% SR,

} ’\ or ? {
R® N—7 RS R® \?\I—-l\f\Rs'
SR
6 \N___// RS‘ RB \N_// RG'

wherein R® and R® are independently selected from hydrogen, a
halogen, or a C;-C, 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

or two, and each Ry is independently selected from the group consisting of methyl, ethyl,
1sopropyl, trifluoromethyl, methoxy, trifluoromethoxy, and ethoxy. In other embodiments
of the compounds Formula (ID), Ar is a phenyl ring comprising an alkylene dioxy ring

fused thereto, such as Ar groups having the structure:
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about 700 grams per nole, 600 granms per nole, 500
grans per nole, 450 grans per nole, 5 400 grans per
woreioe/ 084380 granms per nole, or 300 grans per nNOPET/US2006/003956
Simlarly, the co thds of Fornuu. ) can have
preferred ranges oB D\ ecul ar wei g guch as for
exanpl e from about ™3 yfans per nol e,
from about 200 to ab 50 @F ang er nole, from
per Toates$rom about 250
to about 350 granms per nDIe 10 The nol'ecul ar wei ght

andigonky hiBdtinkhts of N REIRINGS FdrhR1LADPOUP S ﬁ@aly@hﬁg n’ is

be nodified by placing |imts on the nunber of carbon

OnGRIGHY, Pirrl eaeh Pamrsp@@ﬁrmg witlytshlsctedl dpanithie groupeomsistigiegf methyl,

o R P A SPURRRRh CUl)) "°

bet Weaimelenbatimahts o8 Hewondoands Fdvki 5,,hArf id & unsubstituted
desi rabl.e that the compounds of Fornu ) and its

p trdg, pyitlazing], %EEIII@sled\redl%lfhﬁY]@gé]ﬂﬁ SUAISEURES t
and/ or pol ar funct ponal g oups s hat hey are at
| east sonewhat s 1ey;%%?vaque i cal fluids,

such as saliva. A wn ok Ndi ator of such water
solubility is the | oy of the pa +tmon coefficient

of a given conpou bet n n- tano nd water, a
par anet er whi ch c |Iy y esti mat ed
by conputer- based atlmﬂs f%gﬂléhe structure of
t he conpound by manyn ern chem of tware 20

packages, so that "designing" compounds with
suf Fi maembosimants e theeompovadsHfiformyladB2) hAat is anptionally

U|re actual synthesis of
10 sub%ﬂ{u%d%%gin%gma l‘éﬁftlhe %e ®mental confirmation of

15

20

the water solubility of theN 0 :%unds is desirable

once prom sing candid %ﬂﬁigp have been

synt hesi zed. Accordlngly, enbodi nents of the

i nveption e 10 of 1t efficient of

t he" Sfﬁﬂbtfﬁftﬁz fg’g?%%t? 1HH%P€?‘§‘?% Y Sﬁﬁﬂt o teggrpieonsisting of a
t haRydoRy, fRIORS, ShRRS Nﬁﬁ%ﬁi@ﬁ?'}g@}ﬂ)z, e0,tEs SSE‘J‘@@H? Rethyl, ethyl,

For the Vvarious enbodi nents and/ or subgenuses’ of
conseprietyl, Bfluosemethl, prefhoxiyt ethoxy, tﬁ@pwsvxw@dutﬂﬂumomthoxy

co of;.su nu Ci
conpoamiaae byBlind aRh S SIRPIBER BEF M BB TR B
in their specified formgr jas gonestlbly accept abl e
salt, be conbined in an gﬁiﬁg#?v nanpunt with a
conestlble product or pre or thereof by 30 the

5&%&15 ,a{;gﬁ ]”%1 fﬁl%rgs des esréb 'yggd | sewhere herein,

any” su ul d be apparent

t o Inhasey @hbatidemns by ttfel@otdpoumwf&t@@humqtmaa&tslubg@u%s (IA),
ned|C|na&Q§roducts 1grecursor thereof, to forma

(1B} 4lfor §nd (IRY disclosefl 4h0ér|» & haked hterogyberepoungs aze preferably

fonﬁté%%fe%%% 8%—8?%%%3%%{%” 46c0 \éﬁu%?cpé)/ )&9 y’@gl&glca&qolecule& and can have a

VanStr?I (tjﬁufﬁ;agoaﬁbn tlmmdémalfaimehﬂte %ﬂ}elcf@bﬁm m(fleal(mﬁ)v&ﬁ@lyt &fd physical
the Jinked heteroaryl conpounds g a () orits
chalpEriics ShIREMSY S b6 Bgn SSBEY b pIP LGN Agnesth ngdia, and are of
appRiptiate GEONSRTFecid) bfnla% tl?e%‘é*eklaﬁtgég erdIRRHC 3G RY) gf’:lf?jrtaste

basi c groups can be neutralized by correspon
receptoreest i bl y acceptabl e acids or bases to form
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5 conestibly acceptable salts, and the conpounds of
Formula (1) can be administered in the formof the
wa@omes84186 y acceptabl e salts, many of whi ch harReT/Dem06/003956

A ST Terd dEAEGEDr Ok B CHEPOTES o pAgyIE ) abdori's
Vaﬁdilﬁrsaﬁ%&ﬁlsés: 2l nhol8duldrtiPei SIRBEHH dnfHouh e ROR 'u%@j ibuld be less

whi ch the conpounds of Fornmula (1) are fornu
thapiabgutrfs)) gremppersaele, ortio furthes sglated wmbedingmtsf lessathiny omaqmal to

I.bly acceptahl e salts. .The . .compounds of  Formnmul a
abi 7B blaiolne? HEGTE DO iR v S O HBT B R0 s Ber mote,
40€ gra@pel 1ol 850 grantd pdr ni@E)dr 660 gRB ped 8ablé. abimilarly, the

physi ol ogi cal pH) to be present in solution in the
comppypds pf Berngte €0 car boveynraiersd ranges of maleetlay weight, Isughras for

i ckate tibl

e b R i B RS RE LBl RP AR B 450 grams
peholehframebm@as th abdutel9e gedmopedinmde,yir@K abduti2s0 16 abdi 350 grams

art. Such conestibly acceptable cations include al kal i
PELBlSi cations (lithium sodium and potassium

cat irgg . . . .

cal cromoieclNANR B0 RydiRlc QRGP HAGRHER con alco be
mogdifted hyqddding Bmits b thet muntzemoebcarbon atatrisan shesnontpoands of the
. - NH3) + cati.ons. The .c ounds of Fornul ) . havjn
i, ASRERhH e icopP ST e TR DR A Le ety O have
betvete I @eNE22 Earbbi §OnfEOsPAlictalidel) bt N 28H8 M8 catMohn!atoms.

tend (at near neut ral 20 physi ol ogi cal pH, or at the

aci Mogeqyer, doifdstirable thahijic toopeynds of Bernawa (falahg itp selsgentses and

[ ' [ [ t.l oni c_anmonj u roup
ey BRI OB S A OETAL SRS GBI 8
sonsgnt saltield it aqEsis blojoget Epidabdeh ankdiva. MWyl @howhitdicator of
knol\;\ﬂgyhg, thosg,of ordinary skill in the art. Such

such QA P BPY S d b tet] 61 BAPBIHEN gpoieisnt i Bden parapound betvveen -
octaiy1 A %afe?,relc;%a%m@tef’ @bl cBlodn BE ré':aﬁflg Ay hﬁigkl?geisﬁlélatgfi bé/gomputer-

(acet at es, trates, tartrates, anioni
bastd tlyulamirsSrone tle. iruchiad biths coappaed o) tayny modeinddsméval software
%hl orio(TJltﬁs wq Nitrages, hosevh tes, .sul fates and t he.
Packpges, Sorfar [deRRIgST EQ1BP YL T Fi stimated mraffr gojupility does not
in tBR@nddefn Y& tyPk @(?ﬁfé istdre %m}glhd

prefer abIg}r b}gﬁ%(l)lzgs i b@%&%@%&&@#ﬁ@ﬁgsﬁg
expsijinentsl eorffismatiom efifigtvater solubility o@thercothponikdsfis degitahke once

I tok of qivi.ng unnmodifigd.c stible. .
proffii R Gl Cmptagar e sl e s 4o spge
embakihents anNtheidvdnBion Othe ﬂl%l%d}ﬂlﬁé phr€ieinh kyeftieihtCohe 6QHPSMA
unpl easant. or undesirabl e pharmacol ogi cal or
betyesn n-aptapglear waterdg tess than 419, araferablydessiaaren0, ertlesstikan 4.5.

Vi . h | .

VKGR Yk R O A0S AR S BT BB e o 0. i

is heeb P 661 BNy 86nte@pl AUSPHREIYATIOBzentiles ahytPt sgdciedrifdOpounds of
of d nstrating that a flavorant, conpound is )

Forgy n&%?’gl/b oY am@ﬂﬁ%r ip Sheipecifivd feghpiotridcaneastibly acceptable

salt B M RUBIUR B Ve Aokt R a (Pcﬂﬂé:sltib%fpéé{{ﬁg rE}e @r\églgrs?l‘gtﬂg'eof by

Extract Manufacturers Association an
the procesSenardadr metRedodpstdltenl el whSed leteify, BRAS).sudihether processes as

F GRAS eval uat j.on.process for flavorant conpoynds
wollg S oy 85 TihE oL SRR SN Tt B rrREs SR bl R anes Rl products
or prétutsde tHeRR, BrIOAN & kair§ BTG hOMfidd ESmedDld Sroduct, or a precursor
thereof.
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discussed by Smth, et al. in an article entitled
"GRAS Fl avoring Substances 21," Food Technol ogy,
W(57((05/))84lp(gs 46-59, May 2003, the entire contenkGT/v52006/003956
b )

q her |n eference
aestible Gemmpositions

tﬁfﬁf tﬁ@ﬁﬂ@dﬁﬁtéﬁaryll&rﬁ}%ﬁhﬁ%f E"or}rﬁﬂ;at 8}101f el ¥£‘§M enumerated

adverse toxic effects on | aboratory rats when
Subgf@hsqsazpmpﬁm acadic or basi¢ growpstwidothd agssltahatahose a01d1c or basic groups

ne n at |least 100- f or, 10

caf BORRDHERM B0 e isepPifine ASmonairty RietBRhls iy traremda orm
coftleb iR Bt RpGBRGANE, all i cdipdubgs GM%MWI) Ehnfbe adm1mstered in the

particul ar category of food products being considered
formp et the siamvsa1bly mseplaklgriplte manyef whickshavageot rachgnized as GRAS

F a (1) maght involve conbining the

(g&%@%&%&w QE 15 E:hZ)W agd feeding it to | abgr atory

r at Skdiluuiinaﬂﬁ, cﬁpéncﬁfﬁﬁ S eGRidBRor Besk, chatacter ¢ HJ? R FrRtdo@ibstible

of .about 100 m I ligrans/Kkil ogram bod day for
coggoitgns n Arpch the somRerndsiof iFrgmuladD a@émah%rdg thepygnay be present

| 4

as %&rﬂ{gz&néh gf? gf’et?%ﬂi rz]ﬁée\?vé'd ﬁbiy]a%%tmgééagﬁ q o {Eﬂnagurfdasl o{ F)ormula 1))

haviag seidicrsubsitvent geoupe)@uch af éabmsylmracidh,ewﬂhiteﬁd (afmear neutral
conmpounds..of . For nul a ot, at_.least in nost

phTERERRERDIo bE G ierein polush i i ormmo Fa e SR RN AR and

the@é't@feﬁﬁﬁleiﬁtp!ré?c@tlrecpémjgbdlhﬁﬁ’ts%'ve A¢hdsyéihied bofmebtifly and/or
treatment of diseases in animals or hunans, or

pharmasewtisally acsptahlértiatipemaanstolovhishnatednednds those of ordlnary skill in

t | i nked..h t
SRR SR, YRl R g A DL RERER oo,
andp@hssivie ¢adnb ) laBSSine BarBORBtae sRAE (Eﬁ@ér&smhf—‘ chIiﬂﬁh %ﬂd the like), or

marketed as flavorants to nodify o |rrprovethetast§
amgiongp (NHp " oy pregnisplly awmﬁlﬁﬁ@cbwm@mwn eatiopssuch as (R-NHs)" cations.

"nu n
ConaBREGHRAERL oo FOMARLD Uy UE BBl B, ALY R
gresipe br kettrodyalie nings toeprsinpaittdsn afonish e/ilp tepgebi near neutral

i nventi.on. woul d often __be fornul ated in_conbi natjon

PhyfieInSiRE@ED 0T 8t the ACIRRI FommonAR magy dprsish tsbe aqiuadlyqassent in
solli@on BNHERRR 6%%151%\4 %ﬁhéﬂlﬁﬁ%’i‘ (J.Q; ﬁfdctﬁeﬂéfdf% ﬁ‘l“;?ffe%?lled
I'S ove

conpositions. |In view of tussion a
emhodimghisdauy albmnmdtedccomstddy acceptbleadnéon, nBMyaif suhdoheare #inown to

ne o re of t e ds of rmula (1) or
ol rQEE T (e U FOMETIIGY SPPBIo R Sbpopelide the
aniB@is fOMasNBeAis: dj/ 6?&ar9c5x3}1’ﬂc%bﬁl§ I(SRtat@C bitrvtek Yiaftfiest ﬁ}ﬁonlc salts of
treat ment of diseases,” then in connection with clains

fattygicidst 4ie Béﬁabﬁeﬁfﬁﬁ?epgﬂﬂlﬁglmhée%@t\ahﬂqudeﬁ)astt@tftsf phosphates, sulfates,
‘ﬁ@‘ sgl bl e conmpositions that enconpass the use of such
nown conpounds, and in 48 WO 2006/ 084186

PCTThISEARA/HIE3ODG] corppuiads bD}"berﬂzh(I‘;btﬁl i’t@vérfbus subgenuses, and

conest j bl nposi tions derived fromth
theliali FRHT ngﬁablmweasestﬂau areePERi, & @rﬁ@@meﬁéw%ﬂ%for consumption

i B4 A0S 8 GRRER DL S EBARIG QL ARG n
imprbedd dridéor mﬁamgsamrgi taste) apd siouldorg be Isgntﬁninﬂy: taiidlomnaases
ound of .the I nvention_as

| \V/S}
iSRS PR R RIS ORI PT R4 gk Ga1S P MO h S uman
at 1R tybRIal iy bdnceARatidsShasPhrk CHPIRIROHRbritBicents for the comestible

compositions.
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genuses and species, as described above are intended
to be savory flavorant conpounds or flavor nodifiers
wo eoocoetmest i bl e products. As is apparent from PEIEUS2006/003956
teachi ngs and Exanpl es herein, ny conpounds of )
For i Sea) mesmp ] K Opsraiine 5t P iR dmpousg b pamestibly
acdePfaBRIi9fo havd thd cd dAstGOHARRM K Auh 3B Dy ah QHg)aﬂQQ;f Me Flavor
or less. Accordingly many of the am de °~conpounds of
and-Bxireat Manufachaens Assedigfinnf andaletlagahesity bé f‘Gemerally Recognized As

kR t,Of enc r absence.of MSG and . .
Sole LR ALD" Lt TN GRAS S aln nRSRR ARE ocky GpyyPoinas i
corhp@¥ GLEWEES kAbwh tahese oftstbmasasks] ilNay e5dd1abess F)réptaraiti%n arts, as is

.preferable to use as |ittle of such artificia
dispyssebbunrathaef ajds gngriicle entisled SGRAS BlawpiingiSulestanoei21,” Food

n [ I . si d ffects.of
R R b s e S O R A
inchipghatedbhareinttyatfepghckevel s. Accordingly, it is

desjrable to test  the conpounds of Fornmula (1) for

t heVYheBfbeing vobieddn the KEMALGRASppesss-agisw Sewrant compound is
typli)éeé‘g? hestedOBE B AdklsR o€ gﬁ%}ﬁi ceng Paﬁgfaé(?rg rhd %tehff%% %)LEEL rats for at

and nost” effective aryl ~co
leagifabPalr ¥dagys @t § condsntwamndit dmbtok®efolhhigiier)3¢ DDSB6], oahither
U q_BtPat nt 20 Publicati.on U 208%232407. Al . hereby i
ORISR HHALMHRRCEP Ay oSl fonaenisalio pf fpompound in a

parfiGiler claglopyof 1oBR QruetsbeR{ReRBHERS BIOWpEal t Fdi¥xample, such
measuri ng the agoni st activities of conpounds for an

testing ¢ the Farrsounsla w6 Formile €g pright inBuvé combisingshre pempound with rat

; j I neasure an-'l g t he .
eI RAORE R ok AR B EETRENGs B At concetation o
abaat 1 0¥ aiiligrnafkildghen bedewaizht/dSCRBYOdays andPiRh8héHding and
a;lre_ | i nked heteroaryl conmpounds of Fornmula (1) that
evaliaiing MReoralp, ARBNIRS Variows knews medical st cediires taghow that the

/ f t Mor e
corchd of F il £ RRAE Gt AP RURRM R, &
hT1Ri¢ éorifainde o£Pérarulofl) beswmt,tad saasthendst elbdliindnid cidrently
di. rents, .t he conpounds

M 1.M 0.5 M I nb L
o e S e ST e SOOUS

dis@REARGRIrSal i | 86 ddni SRNRR |
ISgI ut anat ea1 ?g];hgﬁm% %ﬁ]}ﬁ&@%ﬁg}({n&g{%r. rgeylkn elagw IS

phagmseauiibdly antivasgays pilbe ddkedhdiapaybeanpdiads BECBOrmula (I) and its

ratiqs, 1.e. .for di.ssolving a c ound of Formyl a (I
varloffh b uophoed iR e B ol e B R ORRIE S, o Pt et eidd as
flavtfdrthtot Hedignbienpeeraas Rdtd @@@ﬁﬁnttg%smgiﬂﬁnﬁcemr’ or

required to activate 50% of the 49 WO 2006/ 084186

“nuperyuticsl) Gempos b, suphdisvipmin enricheReemhastind: eampasitions, such as
: ab) f Formul a4{1). when ..
sofs SLEEty AT SRR B b el By gyt e

be fofmtlatedlih né@Binagbe with MG BHRY 8t orymastanti@shmasds, iR 8rder to
observed ECEO of nonosodi um gl utamate for an
enhgreeri? pAVORS R e Of Sish neairaceutical $oppOosiHoPEK293- Gals cel |

[i %1, o | 5

oy ‘Tt P RS s aL s 3 1% A ORURG lboyerc S ey
discpvexed Thet onb owmoicdefithe Eorapowasls af Bommda (3 ef alphimaceutical

i denti fying..t he nost tent of the conpounds of .
congRgpHigR & <§’f 1 0%%1/%35 ARSI P QP IOGHATAAALY for the
treafh @R OF HisBSses, aRch hBnhi&sidh twith claims to methods of modifying the savory

taste of comestible compositions that encompass the use of such known compounds, and in

48



10

15

20

25

30

of such assays are believed to correlate well with

actual savory taste perception in animals and hunmans,
whoedoscos4i86rat el y the results of the assays can PET/US2006/003956

confirned, at least for the npst 10.pqtent of the .
CoMIT AL CHRES FRImPlocomBy HaRs et Berfogmenined
mdMUMmBNadd@iiral £RB8diRSnts DX B&h MBASE GRBnRELEYIE tbmpositions in

quantified and controlled by tasting the candidate
coitpepowith thecursemt bryestigptantingdnds, a resitaipmpthatettie tapthods and

nt.r. ol uequs sol ution, or al atively by tasting
cofifeRifihs AL vty el BR B act ual 100
The WHAPbiin d3NVT-th&Gntibn @b Bavéry PiséEEnhfndesient i fy the
more potent of the savory taste nodifrers or 15
agerts linkediaterparyd cempends efpermila ) and iy vajous|camppund sub-
b . - LUl . ot
e L OGP 3L LD 10 J DB R B0k bounc o
flagdrauddifib@\fer conseavibleyprodirst ALS appraeedrday tHdteadhigdrahd ¥xamples
of a panel of at | east eight hupan taste testers.

hereg masy SREP ALY, ofiFRriBrladh arvagomestt ofran R HR Wk R powesre” receptor,

at RhstbPSorReP¥nt 8F Eﬁ)u? F‘b@ﬂl@ﬁ&rsle s2 AcABLd 12 E‘Ha‘ﬂ%' Pthe amide
conprising a savory flavor nodifying arount. of * a

coropopwils vf FofmEe (Pihkee § bipnifi2zntaadory Flandt indegesndetitwiithe presence or

| ut | d /have an i ncreased savory taste as
ab it GG g thet o s RAIIES A il aRndant ey avifemmingr favor
eni@B&s0di um gl utamate, as determined by the ngjority

of a panel of at |east eight human taste testers. _
Pr ePNevehejess, ihisqrelisrablatoivde as littly of lech artifieiapBavemantpés possible,
S ancers. ter sol ution e
SO %%tﬁpnﬁll%grﬁ%é béﬁls%)\%/to ?“31{/51 él\l}g?SHaﬁ]Deg’}aeft@l ﬁfée Sﬁ%ﬂ:ﬁ Pf administration of the

corfiporaide baBbirmebh () fat Bigh cdfkenfraticl ledelpPAEc@linghie it BB to test
of Formula (1) 25 and 12 nM nonosodi um gl utamate wi | |

thercapponnds of; BdDsfay thejr offestieengss asdasiarasaptopagenists at lower
I . D [

co AFERI AFLE o 301V AT AR S0 IDRIRI Ay

cortpadsofiBcminta (e Asayasdisciosed inaWEROGDO 187 6aind ©7s Patent

rosion S B3eFor AT debtiaranpated ivpas PY e gpand as described

herEBYBYS 1abbl AN pro@ ek Bb%-exlst ﬁf%éa@&ilggﬁ@taﬁonigﬂ a%ﬁ?fties of

enhancers, savory ("unmam :') avori ng agents and/ or
corfipeunds fasrnd d &1 T IR savayl” facopiot. henahonemsuredenofmethods typically

For mul and [.ts various subgenera and species. B . .
el Bh oo s ComF e PO B ad BafeS py6 activation of
thegéleVat rec@pdr.conposi tions thereof, have application in

foods, beverages and ot her conestible 50 WO
20031/@&41118611}3’%111(@91512@%&0’@) sgppoungs ppBetinyla (8 that eressapory flavor
nds, e O I
L N
prefepaiipssuth onapdatds hidveum BOg farihediT1Re HTIRBREE@or ofiéss than about
i ncl udes tood or drinks (liquids) for consunption by
5 H%ﬁhﬁ%?uﬁl\iﬂ uMmPRBP4Mpet s and zoo aninals. 5 Those

of Bf ShAbotthbts | e Ecg}ﬁp(?{n’.ds gf g@:ﬁnﬁlﬁg EIP g% dﬁgogr?/stﬁvlof M9 dulators

conesti bl e conpositions
or dpbemreaneithe egomstactivisosfamarosddiavoglutmditd foe ma hiThR1MAATIR3

reeife renB¥RiGe dpisaibed T ek ractipbe frnshes apban g for

diss'?bil‘@in}gslla.icblin?sund"@i+ ForfROND) RRFat&RaithiA8 A3 G! R Bas@ifg R degree
refer to th whi | e

_ those conestibl e conpositions
to which the amide compound lowers the amount of MSG required to activate 50% of the
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endeavoring to prepare and sell various of those

conesti ble conpositions. Such a list of 10 terns of
w@edocioss1enuner at ed beI ow and it is specifical PgT/US2006/003956

cont enpl at ed _her eb vari ous u and
GBS RELIGH T HES BRIt Ee GO F oglaop;léf%%f‘fﬁoa—meia (aen

didsOlLve® e 41y a(fhreousesyml?fﬂﬁlecoﬂiﬁlsﬁ@égfﬂt I loverife BhkddWeteroaryl compound
followng Tist comestibl'e conpositions, either sin arP/

wig rdecmaseahdz obssasdribb of wnbsonlatm ghwtanpate ﬁonamderRl/thRB, receptor

extgrgﬁs{ﬁg %ﬁy%%f(go i?ﬁgf)ﬂl&e&}’ éé&%, 1165 ocol at ?md will have an

EClhdid bes/1sat sl &%ef&m&@loa%%ﬁmms st andard boxed
assortnents, tw st wapped m niatures, seasona

choddkabeve ldhmdb&daassaymatdmseﬁy m 1dahﬂiﬁqmg1he sjosbpdtent of the
choco conf ectd oner standard mnts ower.
cofiBRiiels UrdoBha el eon el Hodc of Hntl rPtish A8 fhe resuits

of @ﬁ&%say% afd waRved R iRl te wall ¢ithQUaR! saveBHaiR bR eption in animals
confectionery, lollipops, |liquorice, other sugar” 20

ang Bwnaes, Peidtiinatelythe re ﬁ@legtgﬁ@ys g@rgbg ¢adigmgd,rpt least for the most
e L A N

exfurinaahts @atierwebquamalkiesd ancpaﬁiﬁ@gedi biy ltuitiﬁg tHedan&idk®@Tompounds in
unp ac aged/ artlsanal cakes, cooki es, chocol ate coat ed

aq‘bfi%l% ﬁﬁ P onsg ahermRaTed 19 contipk &uewﬂ 510&161%\» Qcalfernativelyhy ipsping the
coltb&i&ls bF 1RNHvETHRGK Frl; acc’tl%eg r?n&fi‘ldco hyt es, 25 breakfast

cereals, rte cerea ast cereals
f I aléesordm@yslln prctwt tmﬂenmﬂyeheﬁmbﬂﬂbcﬁentmlﬁ mHechaeorystaste modifiers or
% %r eal s, hot cerealqs? ice eam u se ice
el e o ST REASP TGP (oL B4 g RGB! Gy Pt cular

link&d I%'terb@@«’l @6 d JfbtthoR3Dor @ﬁé Bf' itd §fg6MRAThould have a savory
mul ti - aC er ice Cream t ake- home ice Cream

tastezag eudgﬁd@ydb@ mgjarige of a panel of edeast eight ldesartasts teskans.k

|ce e.30 ho ce cr
yoohir eyl iRt R o P PR & Ohyage enbancers, o
wafel e@mﬁm&bmpmmg@ iy, flavot inofidink @ﬁ@hﬁm Qipgow8d of Formula (T)
m |k, sem skimred fresh/pasteurised mlk
ang LM prospseshiumiglamatg) wopldthayeainicraasyd gavomyi thyte as eathpared to a

o R SEAE 7 S 0 L e

magooityl eﬁa; paiieé\bﬁpldemz eightrhiirkan faktaitestceanPhenssisll cviapdsrad eténtify the
mlk, ghoured functional and other condensed m |k,
mofg %R}Emroé SAVRIYGIAT R RBhaNgEls 3/ WRIT SPluionssupesing,} pavory flavor

morqnff?qﬂg %moﬁlhlaﬁf)?éf&ea@ (Yréllﬂolﬁt §16,110K5 o epg)ng) dtithe écﬁfhlﬁcgmd%?l&ormula 1))

sour nks, ferrrent alry
andc ¥ m&émmpsmmnglutpnm ovilliiaydan hcfdasadmaveqy tpsiwdsecompdrkd toa

o LGPy BAR SS o SHSTES R 30B osne

moHHoasIess ef defaaamed by%’xﬁgeﬁ@ & HREPGER38dt & an taste
hard cheese, packaged hard cheese, unpackaged hard

tesigffeese, yoghurt, plain/natural yoghurt, flavoured
UsH@90¢ Compondl bF HoBH{T} o BeBRIE oMV Edmpdsitioht' "
yogior t, T egurar ot
Flavors, flavor modifiers, ﬂavonng 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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10 yoghurt, probiotic drinking yoghurt, chilled and
shel f-stabl e desserts, dairy- based desserts,
W(sog%h)aﬂ&(d desserts, chilled snacks, fronmage fPEI/BSENE003956
lain fromage fr s and
compiitns Prdrd sab gugeriitssy g %&&b’aﬁ Al
cofifbAfibnal SWRBLzc@NUh &8 \BRpYsiBRGKSudd ¢ }%OS&[@I@K@I‘ human and animal
chips/crisps, extruded snacks, tortilla/corn chips,
lpﬁ@pimpn Tbﬁ@ﬁ‘ﬂéd@ fopd pudrinksKliguiAdrfossmestmption bpegrinuytural
arif granol a bars, breakfast bars,
¥ bars, other snack bars, neal
r ep@@@d @Hrdlﬁﬁ@cbkﬁl i the Sﬂloﬂﬁieﬁi@mﬁ)g 1 V5] c% comest1ble compositions
conval escence drinks, ready neals, canned read
(i.41¢cipls foqds oz éﬁvqr@%?éyorrmm@sorw Rayor é@@l}ﬁ%meseof)carc Medlchware of a
[
kP ST B ool s s Dl D W AR B lipsflop gpa vitze
weddpwncanid lré@gnived permis folf aﬂwmfeff 6 GlZRB coMegtiblPeshositions while
anned asta dr'%ﬁy pasta, chilled/fresh pasta
en 8%‘11%% BEFRAF R abiH wgious pkthas comsstible sompesiHens giich a list of

terind %ff aftis GRAd-8sd bﬁggrc gtéd ﬁ??st @&g@?&fj%ﬁ%né@ glh%%b?/ that the various

anf?nafil é)%fsgg{i] 200 atll

noodl es, snack noo
suhmausep amﬂ&llﬁbses of ﬁw%poﬁh@df%aﬁmhc(l) oahhietused to modlfy or

abl es anne anned eans, canned
en'?*\“u‘? Ehe S&‘é%ﬁé’%"?’éé’%ﬁh P%’m ﬁ%‘&esé@ CODBASFHOHS; ﬁé@%smgly or in
all eda8SiablAdnesin{tRRE or miktuRgemerérod, frozen processed red
meat, frozen processed poultry, frozen processed
fi sKng @amconfmimnm gh@glaé@cmwég@mmye@blercm gzlmﬂllmsat

LB S L GR PR BSE RAED A sROLFL AR

pot am@’emapf)écbﬁﬁﬁaﬂnﬁéssi‘ﬁeﬁscﬁfapdi&b&te thevotdie 3Mthdegsert s,

fr ozen ready neals, frozen pizza, frozen soqup, frozen

noodti@eres, hgrehosolatsepniegiionery miats, staedrrd gunis.apqwer

m x

sous g S SERE bR S LA B8 B b

c upsidomigat, nreslicatdd donfdtiesery dolkipbpd, niguatite, DRt hiegr

chi I(Igg.d food, chilled processed 52 WO 2006/ 084186

PCTFURSBIBF T EEBEChTERE SUMHISRYIed Sy SYSB A S,

pro I ted fish,
%g%arlrggﬂgdbl??oslﬁg%hl Il egtda&% d/ﬁEiuHrﬁij&??ed r eady

rrealllspaCkétgeﬂlaetdsangil ‘tzzazd,, p@el’md:sl eakes,qapkagediihdusttial cdsels

pasta h|| e S and fats l.ive

vegBtiHs aegegﬁlﬁtgs%g w5 co %Skfl?fﬁ’o alg Coatgq] hipqits, Sntiwich

mar @@éulfﬁeﬁllé@lﬁl@@ﬁﬁbé@o&*yl Biscufts afdlcrhdlteds, bhaHAGhbaRaes,
spreadabl e oils and fats, sauces, dr essi ngs and

conblicAlastsereplsnite sersalss familarhreakfast eayealpdinkes, omsestionther
cu bgé ce%&lg Céfulﬁ %%reak@a(s?g eaqg EH&? <I:e§'§als ! 1'(:981'6%1131119 %gsse 1681% d

f onds er’bs ‘and spr ces, sauce 50

sauaesn, mglt: poﬁfm&a&y mectre;&ﬁ,m@@e pdmiymswafisé gexeer
m xes ééH] ,. may onnalse re ul ar mayonnai se,
musEEHipackdagy 1%Fr“é§%mrﬂ§§ Iti-pagk ﬁ’éagj?ﬂl‘a‘? creamaikenhaEsiionys,

| ovgbah, SR¢-AOmE USRS iR eany, iORLB5A W& R rts PuSice REK, Ge-

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/uht milk, goat milk,
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products, other sauces, dressings and condi nents, baby
food, mlk formula, standard m |k fornula, follow on

WOrd0k/084186rul a, toddl er mlk formula, hypoal |l epgPOBIN06/003956

mlk forml a, :ﬁ%gaéayfood dri ed baby food,

ot hg?ndeB%Q?{PV@B ate RipLn Condepsediayapprated mills flavemed,
choglcabgal 5RE %ﬁﬁﬁeoﬂa@ﬁseaﬁmﬂaffﬁ%&%g GRS AY dd ly
yeast - based spreads. Preferab e conrpoun ot

For Aaveuréd mllkahunb@ flageuted mlﬁﬂﬂmﬂq& vath faibjrice sohmilk, sour

sav VO 0 the foll ow

un 25 A e eGSR s i ispgs povder milk
confleeduredgéw@s mibedaily, deat Utesse, bfb%eéél%@@lﬁ@%se dichdlable
products, savory snacks, snhack bars, 20

r epPEcesvedh ehesse ansreadablegugeasssd @eessowpsocqawlt dhsese,

n o o rg%ianqu@?&egﬁgg gger:]e g,;hng &e{ggeggaﬁﬂggai harg Pilg%gg ads,

or mpmckigﬂﬂmafd‘lﬂfeesbt yogdHuir) plaei/adtwal yd sHaes Flahed yoghurt,
be produced that contains a

0S on [
s ufrrnglé‘F iﬁghu\gnﬁf@hxoﬁefyoal@urr dngkingyeshwigegHer dunking, t he
sco
oo Dottt b iBHodrnlng Yophin?, HAILIUS AUBIEBN RS sers, dalry-
t hebated dessdrts, Isaybased rdelmstt e:hﬂﬁedcshacﬂ@pfremagd irais afdigitarRs

"sav0 tast acte stl c |caII at | east a
sav Vyfrf? o] Gk, tfro 2o divis 1 Ggrle SBfouERe

c Onﬂ@ﬂﬂﬁ%éfrgifs ah@ ﬁﬁéﬂ( svidel aIYH ialvoﬁ’x%‘l sﬁgﬁ&dﬁ'ﬁ@ shdd®s,
comesti bl e product, so that the savory flavor
modeHipYerisperaxsmiled magks thrtitla/hers chipsj pepcess ekt ants,

w cRE e RS kS AT b o BB bl

hunaferdebarg Srer bazs) oﬂﬁr@@doﬁ Hafb, ﬁ@ﬁpﬂegiacerﬁénﬂpeodda% case
of forrrulatlonstestlng aSJu ged by a majority of a

pandimmyre pyp W%ﬁ?m@hjmmﬁ drinks, reaslyancads; camed reddy
Pr opedures oSSl Tt érﬂhécf#ﬁ%ﬁqeaﬁr 8H1ﬁe reagyélalgals djnner

concentration o rmn

o dmixas.efrarenipige oahellddrpazzat ko barmfed tsdi\q) aelipatedbup,
product or c osition will of course vary dependent
on REAY so8R. dhpllessonp.oHY s, BieFen ESPpoRIstR 8gBId pasta, dried

varhabl enuchehslngnt e BES] fddy el pdagest 1 bl e

conposi tion, savory c npounds are
pr e@@ﬁ’bo‘a’h thstaneneuitesepeuchtingms nbbéles @h;lletilmeoammnhckof

MEG aI and the . enhancer effect of the
part9 .09 g‘i[n‘g’(?ah“&hﬁﬁ DGR 1ot yr@blﬁﬁﬁo‘iﬁl?a As

nOt@dﬂl/seéfoo&' &nhéd ﬁe’ﬁ@iab%}%a&aﬁ@d toRht&Ys, éﬁﬁe@@%@ Undgedf
Fornula (1) is for nodulating (inducing, 5 enhancing

or rhicannddrgadnineals sewegl souB.teannast pastanether easned foods,

pr nt het i

P R 5, o) Rl Y PSR RS, B

cormemsa;emtﬂishvf&ambdtfﬁﬁzen@@cmemﬂd&g&ﬁblE@rﬂmélﬂn{eht) can be
npluggted to. provide such savory taste enhancenent,

FpiSn f&H@HPO@m@@PVﬁB Rekesl cho sBips. Gherrnyien wesd
aI t Jf@ %dﬁ%c{saﬁlgleoc‘ve%lr%ﬁ?8ﬁ{ % z%ﬁ@af{& ?cpcﬂllé{s é‘gz n

m abolt 01 ppm rom a
O G‘:‘sssppm frozeabveadty Mdald] ﬁfopcmplzta: drozab satip, GoZerpsudies,

e SRR Mool v i s G o i R reted

acG [
. nC@ﬁ% lﬂgaﬂy&agg;%gw Wéﬁan n@s@%ét%%ﬁ@ﬁ%%&%&mow%e

De hyadardneddles, pouch instant noodles, chilled food, chilled processed
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and Culinary Food Category, the Beverage Category, the
Frozen Food Category, the Snack Food Category, and

W@ e@s08418§)S or seasoni ng bl ends. 15 "Wet Soup EBer/@§mogiosose
means wet/|iquid soups regard|ess of concentration or
contiPRes illeBFRiRgRroER. deillgd proeeed R sisdsa: 68
thi sisefhidtshikes f9R (chillcdBAh 13, ERMEd rduiS A8 chiliean
meat, poultry, fish, vegetables’ grains, fruif and

ot he¥zzp,rjiléadi sonp schilted kst pasta,achillddquodlesjitsanduats, olive

i ncl.yde vj si bl i eces of.s or, all of .these .

| ngetiTeetleBle e ef 5 oBliof I, Ginef B Sepdsplaets
(as afd 6 \welRtibnalspRATAble B SRIFAT s#BeH) B¥bssings and
ready-to-serve, sem 20 condensed or condensed and nay

be Serdpagnisdomafo pasteg andpurges, bpyidloaisinck eubes, siack eibes,
mai of: t .neal._snac

(o1 Broud tpbifestlin o a8 o Baf nas YR BhiBRCher AL

I ngsRdesBdY baved BhRREPang saides,wéreahces,adfp eneat/pomiel may
rangg frombroths (consomme) to sauces (creamaor .

c he BY¥Cspkelehins giayenaiseryerylar muayenna, Lyptrh sgladdisesings,
Cat c s . . _ UL :
povier it sulB ARSsinks, Lo PRARD Al IHTIPS s Thoide
pr ogrectusts, other sadécasgdresnsand avwdmpots] bdbyrfpod, mailli fornmnla,

and _boui | o i ke products i ressed. cube tabl ets
or - et mgk igpiial e et SRS ouier ik o
SepRyEalbibeAR millf foMna e PrepiRd Beby RIoda&:i & bdbYIh & oty
W thin a product, sauces and recipe m xes (regardless
of bevhivef.opygads,|ry andpresesvtsuhomsys clcotite spseasiachitas:
deh e dried soups, including
deh§ Fg%§%a§%8%§%&%ﬁ@#e%gﬂﬁﬁﬁbted i nstant 30 soups,
dehydr at ed ready-to-cook soups, dehydrated or anbient
pregarations of re&%y-nade di shes, neals and single

S

ser VeTanblyelbs cpmppsisid Fprmyla (Disar he gsete medily ofjcohenge the

L . ) _ o

s 80P L AR O A composicons

cortfentionengss, baldirpprodbetedcd agambalaigproduces savehebfackd, alddk bars,
bar becue sauces, |iquid recipe m xes, 54 W)

preads, u
me%@@ﬁ%@_&% erqﬁe?%ugﬁf@b@ﬁ%sﬁg%& Pegf% SRPAlat. camed fpedss fgpen foods
dri&aiaféﬁ 8s, ThitRE fod AT als SR Fo X B8 sr@ddsS t:ﬁ,lq}]xtlzl@ ler8¥,

fini'shed product or as an ingredient w
pr obugsenerahive irtgestitde hyrpesitih, will bpprddaesedfthazentains a sufficient

oo 08 B 8 £ ELOP IS AR A Bt St 1 Bt BRriocs subgenuses
desatibet tedréifiatiive t6 prodated bethp ssitidAshvinOthe dbdtedanf ofléMtaste

powder ed beverages. 5 Qther exanples of foods and

chapps{asistigresiclis r edvane dagio chftecteréstiss-di ng to the invention

may: ' F [ . f | e
o DURSIIBRE A4AR) R Sy g Rl BF BT fimore o she
confipouintls of Forergd (i%)bvell pelhdd to aiegmhmsﬁblewaaQ @ﬁ &k eedai6ry flavor
oo 8 SR e g pecamst
. \ oL .
e S USRS A e g
anifels ak gerstralf anidshe casn € brinuiativss testing, aajudged by @snajodty of a panel

of o K3t 8 A EAG) BaroLF o e R doseabel e SPD e S T

bevekaaRenttdtioRo® ko HatddilotideRcndeB&] HAIDATAE bP Il the
congrlse another flavor or taste nodifier such as a
Q

flaven gbihy comsstgie product or composition will of course vary dependent on many
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Accordingly, in some enbodi nents, the inventions
relate to nethods for nodulating 15 the savory taste
W@fzooalowmestl bl e product conpri si ng a) pr ovi dPemyUs1006/003956
| east one conestlblejg uct, ]gr ecurs r thereof,
Hergjible

Vaugrges melyivs thefgeithe s Lion, What saygrysepmpounds are
alrbAWr ﬁ@d‘eni"ﬁﬂcf‘th@%oﬁc%ﬁﬁﬁﬁdﬁs IRV the ahﬁ)\ﬂﬁf OFMQQI a?fe'afllﬁpresent and the

anobunt of at | east one conpound of Fornula
eniggncen Gsff@tl bijba pedisnlap compaudestsubh yavary eptpdinds.s Asmoted, a

sy o are R B Faay 87 s G8T FRats gpoine

enl@@ﬁﬁ@tdr bhIEb PG PG savdRy GRts O oliér BYRProfRGaTIESr ndfieh] or
simlar processes for producing conestlble product s

syRfbetic sareRtragtants iesresiadly M8EdAfapd @m pf qamcententions of the
coﬁg@lﬁﬁi‘s %g !Ferhlﬁlam%Qn IR gfog&i 903% h ?avowc%%t gl?aéllgement Le.

frohh:é)owscsoal $PMALESE Ippml br hdrowep rana&aﬁv@ﬂangé’sffr&ﬁ @b&urioteppm to
ounds of Fornula (1) and its various subgenuses

abeiib] gy e ettt O i Ao BB 3pre-crar abess ey Pk & grout 15
[ f
ppEEb A Rl 01 PPN R0 PhEE i Rim LR 00 pigf 100uPS porm.
pr ofuempks of fcmdﬁrasd bdleeages Wﬂl[eﬂblr[:cmmbounps axr:boodlﬁg tdHhe invention

nd f. F |
PR
anC 0BG Poyd @%&@nyaﬁk%év'eﬂigb dSitegdh), 'tIQaSFro%n p&c;alq"jategory, the Snack

carriers, such as 30 water at nedtral aci d
FophSptezqrm, and IFRASONBRES\0E g@qsamns b}ﬁ:;‘llds;e s, vin e ga r

mar i ur. wat er / gmjl si on

suc hﬁ%g@?ﬂ ESS%O]T aﬁlm 1 SOIlé)a Ir%gaé 18?S| 8%(661‘1%‘3&01’1 or
corghioert arhuiiisg frbadnt Sbu@@l E@r th€ p{uthSd'loﬂ taw cféﬁhﬂféﬁ's@ﬁp(‘éﬁh@iﬂs a food
ollgoners of propyl ene gl ycol esters of

prepaiefl frogr m@at, PawEry diisdh Begstabies, &al@ngrﬁg |a@qi1 sthef ingrsients, cooked in a
llqlg%ﬂ%g% frbcggg%éﬁ%gﬁ ggg %%%Bg?e%%%ﬁloo%%ﬁ%? 1régredlelﬁts It may be clear

(assa@doﬂhhm:hhakr(lasie chovedse), ahioetht pboteed or ﬁﬁh}kﬁﬁ%ﬁd}stdﬁbraﬁ semi-
etha lid edible diluents such as_vegetabl e

congsiRs r°§ ogpdep qnd may,be $qr%ed hat gr cold qas; st CRBFH G the main

coubbel &Y AANEA W 894 BeRech %a?%@l%(é@eﬁ 1 a%%ﬁ?é}a@ou may be used as
roducts, or applied directly e conesti’ble 8

an mgeHdedng ﬁ?f nremeingtother Snavhédnmeprithis abd miayd akigt feomdirgths (consommé)

" qup? ds othor@yI gl The starting materials used

O SR rEFAT I RFYHE 8%%5 s of the invention, i.e. the
var ¥I0¢ify dsdt U AAC Allina$ ¢ PE BE B8 Sord ehed R CGlP@o&ﬂ&né 5.‘1% products such
compounds of the synthetic ecursors of the " |inked

as: ReVderbagThulenh PpYeH a@nC@ﬂtratt@@ ﬁmud productseisbisiing ¢opcenteted bouillon,

boﬂﬁ&?ﬂideoo%ﬁ&oﬁyé 0;5 ?%L?c% rgsggd CLla)%g Zt%l%ts o‘% lpgwggr or agﬁuhu&ated form,

I socyanat es, ous am nes,

whizgh |adssoldat&paratély @s @ffhﬁ;hedﬁroldﬁa\m ag @ﬁmgiétﬂsm vﬁfhlﬁ aprBict, sauces
synt hesi zed by known net hods described in
and, rpe1ge %lﬁ?%rea%dle% (08 tecBnela s GDiNfealpalutians @roﬂu@msuch as:
l.
deh&%a'té&%di%é&& g%%cpﬁl ? pg@ﬁﬁéﬁ)?gﬁelﬁ}te@ﬁg? gérré)?rkﬂégg,ia(%ﬁy&l}ﬁed instant
soufs) dpbydrticd measly- tStcook satips, ddlﬂydmmdror aofdera pekpiatitions of ready-made

subsi di aries Fluka and Ri de Haen, at _t.heir
disRes, TPGS 2 4%%1%?5%&%6@ 18‘(5?1 ing pastz PP ARd ricqdishesy Arsfiii) Meal

emBINIHnfeRt podRBts 'sﬁtﬂxsassé&ﬁhﬁéntg | RRHades 58198 lifdsSings] Shlad toppings,
Aneri ca of Phi | adel phi a, PA
dips, breading, batter mixes, shelf stable spreads, barbecue sauces, liquid recipe mixes,
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15 ChenDiv of San Di ego, CA, Chenbridge of San Diego,

CA, Asinex of Moscow, Russia, SPECS/ BI OSPECS of the
wedohosdiacnds, Maybri dge of Cornwal |, Engl and, BCT/0S2006/003956

Ti mfec of Russia, Coingenex of South San Frangcjsco,. .
conER T eS0T B E TIETs B LSH BN IRERTIXEIDT Pyl goid o & fnished
proc{u%f: &g&i e&ﬁﬂ%ﬁaaﬁh’t \Fvﬁﬁin%‘iﬂ'rbdhﬁ:,@', V@ﬁétﬁe‘i@.@hifdiat%ﬂ,elicﬁﬁd oﬂfrozen..

organic chemstry can readily carry out the synthesis

of “Bemgragt Gategony” means bevieragas deserbgepinastand concentrates, including

mani pul ati gn i t hgut 2 rther direct] '
but it b ior gt o R SRg B S p ey pRlcted boverages.
SKichih80e:afdpl T f6SUsGAR 'bb,‘ver%gs WiRRn desibo@dls according to the
mani pul ati ons. These incl ude reduction of carbonyl
inventiop ouayds ineorperated 1nqi@dqdé§'p\@m@f@(ampé%%lp<§l’ated and non-carbonated
oxi dations, agylation ' t] ' ' :
oo e B BRI SRS PR s
confeetiShidr{ pfodubiele.g.$ 84k@E) dobkie,ipies, caidi¢sathieovisg gums, gelatins, ice
hydr ogenati ons, _ reductive ami nation ng}?t he l.i ke. 1 and
creaTihre serbatrysidings; jgws, igHies.drlad sessipss.fnd pHey SPRAER S scoreal, an
SUGC : v, ' istry (3d
Otheég)lr ?alkgaﬁst ?o%g g%raﬁ{];@cf%@?sl %‘?gﬁg%%ggsgng&g\/‘vﬁm%r k), Feiser
anda f@tiselystheeabjent ®nfpornd garvieas&y int figor preparatiopnto be added

the various volunes and .editi.ons of t haden der
to e Qe TERE o h P T IBERISRE Y19 Corsg ORa R fypther aver
or tgg%glﬁ{oalﬁer gﬁhhdg_cgssa(,&ry tMigparation of starting materials

conprising variously substituted heterocyclic, i
het Acaodingly, inssethecanyhiodithengs, the hwepies uelgisria mpthogs for modulating
hArl, apd/.or hAr can, be fou i.n 30 Met hoden der

the éi‘vgj’éiﬁ%g’r?éﬁ Wﬁﬁ@eé’?@ﬁ%@%@%ﬁ{%ﬂ}% whose vari ous
vol é}”%?ov@dﬁﬂg affichdt QRS cobRibdypotiad] & 4 precartdaheredhnadre
Verl'ag, St ut}@ga(t. The entire disclosures of the. 1
treatises cpmbinegithgisoestile Pidreisy W?F_(‘:l%}?oﬁg“reé‘?_ Jriffyat least a
reference in trggllarz ERba 1kt £80d@bf kit ch& AR of Formula
regardi ng Sei hoad Yo syntiresi zi ng organi ¢ conpounds
and their gneeunsof s sibgeMBes 00 6/c0Bd#BY acceptable salt thereof, so as
PCT/ US2006/ 003956 The _ski | ltﬁiﬁ artisan will also
readily apﬁ‘?&fﬂb‘%@ofi’r@@ce’é]ﬁf ﬁpFo_éié‘SH ons are best
car ?h@?lvgﬁﬁon"mﬁﬂe% &b tlf;é&ﬂﬁ&i'ﬁ@& _binEMiYISprFasKS Prodinced by such
protected i n the nolecule, thus avoiding any

prousdes andiihelas prbeesseafr iporisicgdoorestitie peaskpis gvalHgopingp dhose of
of the reaction. (Oten.the skill.ed artis i)

ordiyesy aihegro Bvecely Sevehprrarr S E Ry dlifSeompound

is eBipldRdAY¥ %'s,gvér?%as%e SRS FGhe BESE RO presthida ehd @acidsitius.
arpe found in the literature and are also well within

t heThs ewjsle cofmpohedsski Haraulad Dy angdis. vapRRHBIbEEIUSES FAYRP Goymbined
witggg éﬁ%hnégﬁé uI. c%g@'éﬁggl’g’le%?n A%l L gpc%ufc&ror p%ﬁ@k fhekddf In any of

rotectin oups’1n Organic N
innPREADESWEYs 18Bwhto codiahthe WaHldew e oBSprwlutdrd 89Fomddtible or medicinal

foll owi ng abbreviations used in the e l.es .ang. . .
prodheseRer GranNe B SosROURAbS! TN LS DRARH Rl or dispersed n
QBN 7 Y 9Bh'd i mbld Qi@ 51sPhCother carriers, such as
ot %el\?n-e[a_fin%ogr]%g%ccglrlﬁgtm&%gm DI P%{& = ; er(f '
walk bsieitapytididy vt basiayet 1GuiDMARgetable juices, vinegar, marinades, beer,

wilfre-, ngtlurr‘reﬁtvv@t/elr/afl‘zrt? erlllglzléig%g éu% rallg 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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DMF= N, N- di net hyl f or mam de EDCl =
1- (3- Di net hyl am nopropyl ) - 3- et hyl carbodi i m de
whyaso8t1es i de  DCM = Di chl oronet hane ESI M5 = eP@m/USIING/003956

in a&&g mg?l%? ppf}qlg esﬁ%)éq%ggtgn%&lénge Eggl?;bl%ﬂb%g%/ I%rx}]]ésgseuch as ethanol,
soh%&ﬁ&eféléli@ﬁﬁ%ﬁc’fﬁﬁ%tdégé%@l@zﬁ%ﬂs or'ﬂé%lrs YR itk Odridahé@ftdinbined

furic aci Hydr ox benzotrlazole
withMeetirsorvef thel coiesiifio br mivgDal prqdagta,ecmap esl difegtly to the

arbonate 30 NaCH = Sod d d
Conﬁé"gmrmeg’&&ag%ogﬁﬁ?ate Ph = phenyl r. ;)lzugnol(;?/nrom °
Makﬁ%@&iﬂi&dﬁaé&%@wg%@ RETrRBIOAG/ 003956 SPCS

ase organic_synthesrs = tetrahydrofuran
TLQhe Stta:ﬂmg mgegl;a scqqgcbmrggq:rgm{ye coypRraundg pptis mvention, L.e. the
varigPhevhati 9 Slasses and_ 5 %@%QX% t %tompoﬁﬁcﬂy ft f he 19$fééﬁfsors of the
grogHonpL e LYt

u ="no
linked hét@fb.’h@l'conipoﬁtds-ef IEBﬁtmlar(Ib baplyibily ﬁxeBmgamseﬂbawqmt:)ACldS and
butyl. n-Pen = normal pentyl _i-Pepn = isopent

benpoipiasids; iprayARateshasd fhe VAUpRSAMINES @HM?, amino ac1Xs etc are often
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 Haén, at their various other worldwide offices, and other
well known chemical suppliers such as Fisher Scientific, TCI America of Philadelphia, PA,
ChemDiv of San Diego, CA, Chembridge of San Diego, CA, Asinex of Moscow, Russia,
SPECS/BIOSPECS of the Netherlands, Maybridge of Cornwall, England, Acros, TimTec of
Russia, Comgenex of South San Francisco, CA, and ASDI Biosciences of Newark, DE.

It is recognized that the skilled artisan in the art of organic chemistry can readily
carry out the synthesis of many starting materials and subsequent manipulations without
further direction, that is, it is well within the scope and practice of the skilled artisan to carry
out many desired manipulations. These include reduction of carbonyl compounds to their
corresponding 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
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
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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Pol ymer supported reagent abbreviations PS- Trisam ne =
Tris-(2-am noet hyl )am ne pol ystyrene PS-NCO =
woreaokhpiii8©cyanat e pol ystyrene 20 PS- TSNHNH2 = PCT/US2006/003956

t ol uensul f ony| hydr.azone pol ystyrene Exanpl e Procedures
f or TharkiHgd f“ﬁ’éaﬂ-mléFlé%ﬁ?ﬁﬂ!cémfé@h@éhﬁfceﬁ@fl AeAckon gre best carried

Pty oIBR8 P RUBRE i Bifding any

undesirhblo seiireztibag arléorHindrGsi B y[‘BM 3f thpyedctibme ORlehtte Killed
artl(zsgg u%%es motqt@é%rﬁg%s QNQ%@%WI?@ sely %g@pqe:c\ﬂz ygegﬁx)gsco avoid the
undRire® RGP AT frea itk e Bundin @ hté}ﬁﬁ%d%?e §llé‘6’ Welliwthin the

Schene 1A, carboxylic acid derivatives of the
scapa@f Bl skilted aniésap5 Exempleapéthaby of ﬂmwmsmpnlatlonwmdoe found for

oGBS Ol SRR B P ., o

Wlndyt&rs@ﬁgj(@tgg)trl azol e-thiones that can reacts wth

al k>{~ substituted derivatives of hAr2 conprl si ng
sui tapfadloveay pblyeyjridenssised inche sgamyplesanbil wzhpaﬁaherem have the

; 003956 such as chl ori des, brom des,
indRGT 52000 | m

Sylates, and the like) to providing

tri azol e(IBCN-atAce@gitrilkavi ng structures that are
vvithintE §cope of Formula (1). Schene 1B -
Al t er nat IvEt(Brof®m preparing 3, 5-Di substit ut ed

1H 1, 2, dpei 2 0 S (CR3R4) n- hAr 2
N NE 3D Lé??:*ﬁsqﬁl opropREatY %Flﬁrl{‘é@ss-(cm&@n h?ArZ

N2H4 . H2DIREA N Diisopropylethylamine
DMAP = 4-(dimethylamino)-pyridine
DMF= N,N-dimethylformamide
EDCI = 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochoride
DCM = Dichloromethane
ESIMS = electron spray mass spectrometry
E 3N = triethylamine
EtOAc = ethyl acetate
EtOH = Ethyl Alcohol
Fmoc = N-(9-fluorenylmethoxycarbonyl-
HCI = Hydrochloric acid
H,S0,4 = Sulfuric acid
HOBt = 1-Hydroxybenzotriazole
MeOH = Methyl Alcohol
MgSO, = magnesium sulfate
NaHCO; = sodium bicarbonate
NaOH = Sodium Hydroxide
NaySO4 = Sodium Sulfate
Ph = phenyl

r.t.=room temperature
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Il _S-(CR3R4)n hAr2 Ar N5 As shown in schene 1B,
1,2,4-triazole derivatives (I) can be alternatively

woe@pasasds in two steps from am de precursors BET/UREOS003956
ring via treatnent with stron%1 hases, carbon

di sul fi o Qhd sali! Rhase PYESpIGi SVPEeHF ecur sor of the hAr2
radi cal }?Ff:qét\%@&mf@gﬂl car bonodi t hi oi m date
i nt er medi at e, fch in presence of hydrazine is
conver t €f.G e thindayed ebionedograplyzol e product. (See M
Sato. et al ., nt.hesis, 7, 1981, 554-557). 10 Schene
1CAW¥i %E?&‘Pf*’chi¥?’fl§ M ng
3,4, 5-trjjsuhatiut ed- 441, 2, 4-triazoles 1. CS2, Et3N
SNHHOSR 2a2R N-12 R-NH 2 Ml H Swe
{\/E(XCHZ)&GF—HI&NII—I ArCOOH -N hAr2 hAr2-CH2-X N, N N
>S4 A\V>--SH N acetone Ar N % Ar RI K2C03 Rl As
shown i rptlcﬁélﬂgnﬁ!p@p an N-substituted triazole within
the scopepiofisbpiopyl @ (1) can be obtained in nultistep
process starting froman amine precursor of the
ngbstln'ﬁérﬁnorfl@}b‘ﬂtﬁ]e triazole, by treatnment with
carbon disuLfj nd met hyl iodide to provide a 15
@ -Bu = tyl, . Y
di t hi ocgr%gnﬁéo(eﬁfaﬁhl ch can be reacted wi th hydrazi ne
to proviidBu & téthiaosenylcar bazi de, which can be
condensed with a carlgox lic acid precursor of Ar, to
gi ve cycﬁ'BE“Sg‘?ﬁ‘?I@éBf 95 azol e that can be al kyl at ed
usi ng apppeRLiRAtBagleafirophilic precursors of hAr2,
such as an al kyl iodide. (See Ashton et al., J. Med.
gwc_(le_;n 19i9P¢n BHop@tPl3- 2112) . 59 WO 2006/ 084186

US2006/ 003956 chene 1D - Method for Preparing
5- Ai no 2 ,%,‘4@‘%%35?%3’25 SRL Hy-VH O
am noguapigy BgsdieEe N-N RINCS NN MeOH / - NH2 MeCOH

Ar ~N-NH2 Ar W Ar N LG CH2-hAr2 H20 H
Polymer supported reagent abbreviations

PS-Trisamine = Tris-(2-aminoethyl)amine polystyrene
PS-NCO = methylisocyanate polystyrene
PS-TsNHNH, = toluensulfonylhydrazone polystyrene

Example Procedures for Making the Heteroaryl Compounds of Formula (I)

Scheme 1A — Methods for Preparing 3,5-Disubstituted 1H-1,2,4-triazoles

METHOD A (Xg=Cl): Rs
1 .thio_s_emicarbazide H LG ('3 hAr2 H
Q szSd'SSHco NN Ry N-N Ra
. . 3 /”\ >=S n /“\ />_S ? hAr2
A" "Xa  METHOD B (X,=0H) &~ N EtOH AN Ry,

1. Carbodiimide,
2. thiosemicarbazide
pyridine
3. ag. NaHCOg
As shown in Scheme 1A, carboxylic acid derivatives of the Ar radical can be
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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15

WN |l ~>NHCH2-hAr2 Ar N As shown on scheme 1D,
1,2,4-triazol -5-am noderivatives can be prepared in

WO 2we/08418ps from net hyl ester precursors of Ar, PWUS2006/003956
react| on. Wi_.t h guani d| ne under basic conditiaons

sucdy 3abiaridlgs, é’f@néi??:ﬁBdl £ o5y atas, antt e fike) taEotifing t%?é’& derivatives
I nates to provide
ha%é%r?%@%%é&?@%ervﬁgggﬁgbgo oun%ﬂ‘lu\%ﬁ@ah can then be
Scheme éB&eAltelmaltilve dietbbe do1r BrepakinigS, piDéaibistiarted i A2 A-triazoles
and hydrol yzed. \(See Y. Naito et al., J. Med. Chem
39, 15 1996, 238%9 3029). Schene 1E -OAIter native
Met hodl f or Preparing—2H-1, 2, 4-triazol § 3- ang-RER;RBEN-hAr2
N2 HArHNINK+ HZNCS—(CRgRR, A Ar ~N a2 =QR2
LG CH2-hAr2 H20 HN'N " ~ --NH CH2- hAr2 SHCRIRIN-ABA?
shown on schene IE, 1,2,4-triazol-5-am noderivatives
(1) can be alternatively prepared by|reacting
orthoester precursors of Ar with cyanpatHaeH#&hd acetic
anhydride to provide an N-cyanom date which is then
reacted with hydrazine to provide they3-am no-

tetrazole, which can be reacted with ghectrophilli c
precursors of hAr2. (See K. R Husfrmanrd 15 et al.
Org. Chem 28, 1963, 1816-1821). Schlng 2% (CReBeh ‘ah%f?

Preparing 2,5-disubstituted - 13ﬁ‘rox iazoles OO

Ar 2 AsGhdwhOR sthblne-118, 7,2, PXazgle dSrivatiNed (I)can B&aRernAtiveDbrepared
_ Ar H PQOI3 Ar. 60 WO 2006/ 084186 PCT/ US2006/ 003956 As
N SYfoRirps o amadrpropursors gt eaiaingvia reatnien] withsirpeg bases, carbon

SRR LSRN oSG 2 gh S 2

acy&za:b@lpﬁlﬂtklo&imdam 1ateriabdiateJwhichial pfehene oZ B9drazidd is converted to the

Qo8 VRN Gpe 115050 il SATREtib. LRSS Ten

Sci\ilegﬁé’q@qﬂlethfod o BN 4,531 is b titted I 10N, 23rid e N

S
1. CSy, EtzN S NoH, H-0

RLNJ\SM el Ry LN
2. Mel H € MeO(CHy),0OH H H

R'™-NH,

l ArCOOH

2
hAr hAr -CHZ"X N’N
\>_Sf— - | >—sH
)\ acetone r N\
R1 KQCO3 R1

Ar
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
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).

59



10

15

Ar hAr2 O hAr2-QHreduce 'JI NCH2 N >-H N~
NO-NHNO-NH Ar N\hAr2 Ar N hAr2 AAANCH2 5
W 2008/08686 hown i n scherre ZB N-cyanorri dat es ( prEEEUSIIOES03956
shown above in Schene [ eact dr oxyl am ne
Scheme 4 Pd W@Et@(hfﬁrr?deﬁarz‘“& i oo gL “’(‘ﬂ%/ that can be
al kyl ated or acylated to give N, 3-di substitated!
1-1, 2, 4- oxadi azol - 5-am nes. (See K R Husfrraﬁ\n—yxép{ al .,

J. »g. am@nguazgmelgi;\,lsle 1820 )5 10 Sq\[mre 2C -

Met ho NH
1- By M«adMS%LS,g Rs O BrY gﬁ EAuO:IPN “OyNH2

hAr2-CH2-OH Ar N O hAr2 ArAN'NH2 H\ N ,/ KOH NN
hAr2-CH2-LG H 2 Ar~OrN~ -hAr N //N shovvnin

scheme 2C, hydrazide precursors of Ar/cant@&Hehéet ed

Wi th cyanogen bromde in EtCH to ovi deHx0

1, 3, 4- oxadi zol yl am nes t hat carhi be”converted to
substituted triazoles or o S LN the scope

of the conpounds of For nul /jf %léf C\FlfngK"E’ratent 15

Publ i cati on WD 02/ 078696 t l\/hrl no et al., page 14,

PubA¢ glaes dcdchbas 100 1,22062z0l- Sahmr&leﬁﬁat}veh/bamb@jp@pared in two

stepgrﬁe(}%ﬁ?yﬁl\slp%pg&fq%gg&g & drele@%%n Pt EI adi; anqﬁ up e:r/ Sﬁé:%ndmons
g@q _ gté%m ReRciebihiied bdh

PTO@B%% ‘6?0&‘%8%%/ 841§@P§1T%%%80‘23t00385_ A shown

isothivcgaiesro Brovitea M zinbecy triazotewingtound.Sekich papihen bp gondensed

ekl AP D R ¥ o

39, qgn Vivona et.al., Tetrahedron 53,37, 1997,
12%672 12636 Scheme 3B - Method of Preparin
Sclﬁnﬁe-lﬂ swumrnameeMetmdafmrl’trnpmu&%Hrb%A tgiazol-F-amiEeon s

N’CN N2H4 HN’ \>'—NH
AFG(OR?)s + HoNCN + Acg0——> ]I~ ~ sy
Ar” TOR?
LG—CHy-hAr?
H,0

HN-N
s D—NH—CHy~hAr2
N

Ar
As shown on scheme 1B, 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. Husfinann
et al., J. Org. Chem. 28, 1963, 1816-1821).

Scheme 2A — Method of Preparing 2,5-disubstituted -1,3,4-oxadiazoles

-N
0 2h—CHy— N
o Arh—GHy—CO,H \
1. POCl3, NoH . | >“‘\
e 3, NaHs /U\N’NHZ > Ar/LO hAr2

—
OH AN POCl

Ar
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H Ar NNO< Reagent ArAN NH3: TFA H O 2. TFA H
hAr2- CRBR4-C(OH EtOH NCR3 hAr2 5 Ar SCR4 As
W@ baersiise scheme 3B 1, 3, 4-t hi adi azol es can be pPeEpSs206003956

P dpemowni s B oghaiales G e b R R 9 B
prectlfléf%]&gﬂhoﬁé% fﬁzdh@(ﬁfdes PRICGROFEFHAM {Ske B@Sﬂzbﬁe&&bﬁ/ﬁewzcz etal,].

y spont aneous cyclization. (See B
Mecszmmmmw%twnml J. Med Chem 2001, 44,

seuging Sy pebind f spaRs APk OR R L8 e

hArl  Riong CH 2 2 hAr CH2Xag.cociN SNEER, ¢

S.
Pd P 4 N Vi NOS"hAr R
( ) : /4%5"2(4A4) X= |Ar)@N Br N%BTs

(4&55) &'?QSB(O—I)Z r NIA rSnc§2 OMs  Pd(PPh3)4 Ar 6~ NOZ R

(4A3) Many substituted and unQubstituted bropo-nitro

pyri di nes, such as conpoufPﬁ‘IZ AAl) in Schene| 4&jucare

commercially avaiIabIe r are readily synthesized by

met hods well 15 k Bhose of ordinary skill in

t he ant® REIductJ._Qn_Qf roups of q:\a ounds

(4A1) lip VeV g s net /I nclu ng treat iNth

Sn@r2, ‘Can pr oy de t am nopyrljél nes CHz

Al'ternatively, many amno pyridines (4A2) are aI A2

conmercially avail abl e. Bronopyridi nes such as (4A2),

or Asihvihnan spl}mmedi]a ebcmnmndmsr(grapmeﬂlaasleown above in Scheme 1E)

substituents). can, sed f al | e
roncR IS EOUMIRIAG PG PR Qi & Ot el Yl alkytated or

L ARQHRES - RhmiTRE M¥ee K R) Hudfaann et al., J.

acyh%?l m%g{dt?g%%ﬂg)lsggnégpgln%tl c pyridine (42“43 The d
Ornghmr&&d@&delﬁHéZi)eqw red aryl boronic acids and

Schgfrn(%%e(g bi 8 (r?f ?g%ﬁ%@cﬁg’pﬁl&ﬁ%}lﬁad lvle%u -0 Eﬁ%gug]—a fies

8pplied mreCrN 66: 213-222 (1994 aur@ and Suzuki,
9353"%2 %t%/f % hK

}quma REPH 95A ?’\%418!32@ >
AN KOH —N
hAr2-CH,-LG
Ar~_© thArz
\i‘ Z/

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
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-S-amines
S

hAr,—H" "X X= NH,, OMe

/L />—' NHy ——— /I\ />—R2 R2= NH-hAr? for X=NH,

Ar R2= O-hArfor X=OMe
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WD 2006/ 084186 PCT/ US2006/ 003956 M yaura and Suzuki ,
Synlett. 207-210 (1992), Littke and Fu, Angew. Chem

WO paos/0&dsq 37: 3387-3388 (1998), Indol ese, Tet Pelhes10061003956
Letters, 38:3513-3516 (1997), Firooznia, et al.
Tet Aakkavnin icheme B argdipzale Mmeﬂwgi&ea@m@aﬂames Sckame 2B)

can rﬁ%%?x%lrvép% ?ﬁw &uﬁegg}nfe ec}eé‘ﬁg\é @Salthog op ov1ge i 2 4atlhlad1azol 5-

amﬁiéblp{&di\ﬁwmble@apﬂdtﬁh&ﬁoﬁ4A47 10am 1be2911e6a3®d with a
base and an al k\él ating ent such as for exa Ie Vi

Schesng3B v Miethpd of F‘Qilﬂl‘mﬂﬁyﬁ'l isubstitnted| lad4dhiady
precursor of hAr24 tQe¥dofkd conpounds of Forrrul a ().

Al ter el t he awdagent nterms i atigq{4f4) can be
prep redl@ fémplﬁ\mg Hf t{w
ri

br ono- nitt r a3 p i ne2(WA1) with an"Aryl boronic acid,
and then reduction of 10 the nitlro grFAERR'e(PItOVI de
the anine conpound (4A3). An analjogougsgries of

reactions wherein the NH2 group |of conpound (4A2) is

replaced by a hydroxyl or sulfhydril group, or a
protected derivative thereof, them S fected to Suzuki
coupling and al kyl ation, and opti) heki dat i on of

the sul fur anal ogs with orgamrC p‘éracRﬁs provi des a

uhor B RO HES g 3B 7t R GRPR BB BIBY Rt BOC

protﬁctdamydmmd@ ®v1ﬁfTDav¢e}SI§@tZ’Is Reagiﬁf invaé phbgalc%toﬁltrﬁﬂﬁtgoideﬁﬁhmd to
conmercially avail abl e bronmp ami no pyrim di nes or

forppythiolydragides vhieh @a%tdmslp pubsigrtedaidahyges Y %m@nﬁw cyclization.

(SR R AERE R DS Rl aloP I MRS Y L6 -

Sclexhe MA- B(zﬂ]ﬂ)@CblmpoBlldef PormiNaxH Gamprisii A miviop¥ridine,

Pd( PPh3) N . X =NH, O S Br hAr2CH2-LG rN
Pygimidige gne E!ZW?%AW RESXH Base LN. ~XhAr2 Pd(PPh3)4

NXhAr2 20 Bronp pyri mi-Blome or pyrazine E‘ gr%

meter i absoit hat tage readpiy availdble ca AV BSE24l kyI abigg d/*hAr
Br \}N@zt*mpﬁ'iﬂ\gr’\b‘e ecursors 6’f"hﬂ2‘“and@b’a3 TQ

Rrovi de synt he# i nt er medi tesR6 h Li R® d

HAMS “wadi cal s, b i ch iwﬁ can u%deréugéﬁguﬁm (ﬂ%

B ING vmthra{\‘aq arvyl Wi acid precursor of Ar to
prro@Pide t he® déw 2 042 pyrim di ne and pyrazi ne conpounds

of Formul a (IR)(4A3§53 WO 2006/ 084186 PCT/ US2006/ 003956

Schene 5- Method of Preparing 3-(arylthjo)-Optionally
SubMany @F@ﬁﬂm prfhensybstituted bromo-nitro pyridines, such as compound (4A1)

in Scheme 4A, are commercially available, or are readily synthesized by methods well
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
Ar ring of the compounds of Formula (I), to afford the coupled-aromatic pyridine (4A4).
The preparation of the required aryl boronic acids and procedures for Suzuki Coupling 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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H 1. RBC(OO000H NN O NNC 2. NH2NH2. H20 | PQOCI 3 |
thiourea RILRR RBR3 R2ZR R2 (5A1) 0 R (5A2) (5A3)
W(HZ(E)6/0N1NSS hAr2-CH2- X N. Ny S~hAr | R3 \ | / PR3r/URDOEAM39I56

( 5A

s S Syt A0 2 HA LSS esancin. g e, . .,
37%_@,3«;313@1;8 %ongpﬁmeéeommu% zsﬂe%w 3p: '331????6 Slb@ng\?AntoRzma,

acet ophenone”’precursors of the Ar’group
et @-,Ketrobeirds Letery 40@1&&16@299)@11@1’&15@9&&1 i, BuBr SoedCatre , Fr.

' ' 1d d t | d
13390571 1% G350 S0 dtortcantsy hein 1 Bk Eour sor to harl
(5AZhe %@ﬁbl&ﬁaro‘iﬂa@létp?ﬁdiﬂet(mA ?bettféaﬁs'd%l% 5 B&seG¥alah %lkglating

nmonochl ori de i nternedi ate A3), which can react
agemﬁ |suﬁh aseox @capmiQ/Va ‘tmgroa'gd@lth@ elﬁﬁrqrhdbc oyritioe derivative pddcprsor of
{;1 2 e thend | at Ln agent precursors of hAr2,
succh &S WEIROYESS © °§9]Iuat , and the like, giving the
des W‘l&ﬁhaﬁvél I fhe Taﬁilﬁt) 1n1@1r}éﬁfatdj(a2-\4§1 €5 ﬁéﬁ%ﬁare@ﬁ? ﬁ;st kgl
Chem 2001, 44 2707-2718 Cont reras);

coygiing o thecbromggntro pyridms (44 W@ B Asziw?mc selﬁemd then reduction of

B
whﬁliém ﬂﬁeéﬁ@r g’oup of cxfmpmtnldcm.am i rsplhmﬁl‘tiytﬁ ledlr¢mwy o€l e fiydal group, or

é ](7 N‘lg [.(6ALlb) X—Nl-allil)@]é N. N -
a p;@tﬁc’&?% erjyati H’lep@f subg_@tgg]rto ﬁuaul@g;op&hr@and( 7’(1011, and
opiﬁ&r@ﬁgﬁhat}%rgﬂthe &andr (aﬁﬁ%gg with N@a}mﬁﬁee m@é’?rdggdne% %2@5@ synthetic

6A, chl oropyridazi ne See scC
IOLIEQJWF@IIIIP@@H@S)Of Rdmlutqiﬁ) wha‘neinyX su0s8.i It ®,6A2a) or

A1 c SHB B RS i ging nf e GB de VAl ok latie om
coﬁﬂ@ﬂmal%vaﬁ&ﬂg bbfdSBarhiho Mnnﬁ@ﬁ% 8f ¥idind@%an be accomplished

analogously to the reactions described above, or in accordance with Scheme 4B as shown

below:
Scheme 4B
N hAr?CH,-L.G
Br OO o Ar-B(OH), A (N\
€L, = L) S PP
N"Sxn  Base AR B (PPhg) NP hAr
X=NH,, O, S
~ hAr2CH,-LG
N Ar-B(OH), X
s S U o
N™ "XH ase N~ X" hAr2 Pd(PPhs)y N7 > x> hAR

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 (I).
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WD 2006/ 084186 PCT/ US2006/ 003956 Schene 613:
Preparation of unsubstituted pyridazines: hAr2 \-X
W ¢@bsaye X=CH)] Ar-BH(OH) 2 [ (6Alb) X—NH2)] Ned\Ir/US2006/003956
/--hAr2 (6A5) Cl X NaH, THE Pd cat. £/5(6A4a X=0) |
Scheme 5- Matlod @P@pa{lpgﬂzmryl;him#ptmnﬂly Bukstitu Pymdwnes
[ (6A6a) X=0)] (6A3) Ar-BH(OH)2 [(6A6b) X=NH)] (6A5)
N:N[(6A11 RALoesdd) 1 Ar (@I FQ 6A1b) X=NH2) ] \Pd €kt .

A7 sz‘)zﬁ“‘lzmaﬁ 6A7bPOBENH) ] Asli shown i rihiourea
RGB unsubst [t U
cah e prepared 4

edl pyki dazi nes (( 646a) afd (GAGD)
iMg fromthe s trReal

dksgnloor opyri dazi ne (6A3]5Alz»y treatment' with @A 5

correspopdi ng al cohol (6Al a) or amine (6A b) followed

by Suzuki" "WAe boronic acid

(6 rnaLL¥eL¥>uns ted pyri dazi nes (6A6a)
an Ran be firsf c uple ®to the boronic acid
( to $rOV|de the c grlda2|nes (6A7a) and
(6A7b) (shhat can be treated %h the aIcohoI (6Al a)
t he rre di n
yr DR Daketes, Bar By es R orh Do peswed igpeveral
fie 5A1
Sfe%%%%’ﬂ&?ﬂ%ﬂ%%?s@fﬁt%%ﬁtt%ﬁ%@rﬁfﬁgﬁé%ﬁ‘?ﬁ%&é "\ g A

withDaligtoqcidsdp give qu7angylic lago-gbidvnteimediathemiclt is then condensed with

bydsrip R e S B AR B e E B AR (A can be

tre&te@GhithPOEI; edryialdk me dyeli¢ Aenboidde 1ﬁtéﬁhéldtht@(5ﬁi3) “aﬁ@h can react
al kyne (7A2), see Appukkuttafa et al

withgligureg to pviding sywzzeonqeofé’@weﬁe (§A4), Méltlﬁb @redhen alkylating agent
prec{u%&% of %@ s@tcl&1 bsslll'aﬁlgdtee ttb@y?ﬁesz bhd k% Oél@ﬁlg tﬂéﬁgslred 3-(arylthio)-

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)]
NI,N\ Cl  [(6A1b) X=NH,)] NI«N\ X _hAr,
AT N SR, NaH, THF A R,
R2 R2
(5A3) [(6A2a) X=0)]

[(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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\ _ Cl TMSi N3i TBAF N, (8A4) N-N ArCN Ar-{\ N Ar-< N
hAr2 N NH base N- (8Al) (8A2) (8A3) As shown in
W@ elveet18 2, 5-di substituted-2Htetrazol e (8A3PCT/HR200€003956

ared from, the nitrijle t\és reacting with
bc’? ﬁet‘hyr%rﬁtw%?tw"@)ﬁt&t Py'élﬂ?z“‘g%%‘r abut yl ammoni um

65 WO 2006/ 84186 PCT/ US2006/ 003956 bromni de ( TBAF)
See D. Amanti\ni J. Org. Chem 2004, 69,8, 2896-2898),
provi di ng khe )tjrazol e internmedi a £ A)2) t hat can
be al kyl at[(embyx-tqﬁz)]t he akhkyl hatdrgdes > see J. R
Maxwel | , 984 R7, 15
f oregoi pQ e\bean'ptFe sche and Ci t etbgpédt.or
provi ded for the gui dasxe)eb) 5 the reader, angd, hAr

sent exenpl ary nmgsdedsndpr making the, pﬂwag(é_ 2
o\F riil a (I') disclosed herein. h);\pe prior ar
articles and patents cited in the e\x_ Ie SCRRBBR=GHf €

he#8by i ncmraem}a)g ed by referenc he pugfﬂ@@e_,@,t]
descri bin th3é5>r el evaniN=slynt het SAQ;? F%g. and
experi ment aI hodér—@@ ove are not
limting, Wil | appar ent ndpTHENe of ordinary

skill in the art t hatl66fah&Olsynt heti ¢ strat egi es
and/ or nodifications BAV¥¥H10 schenmes di scl osed above

Ca”ﬁ@% LOYREmE %Bpﬁﬁﬁl%Ftﬁu%ﬂ(rﬁ}ﬂg%ﬁes Eé’é%L é%ééé?%?n be

ods ‘specific e sol
prepiued‘s‘&t't[nge&om Ithmiyundnétgcﬂaﬁélﬂmppﬂidzﬁine (6A8)b$ tretmehh@ith the

corfisbpfes Siehdl dba Lt P GATr) LTy SR g esence of
the "E%Ifcl?ﬁ’@a?cng (L5). Ni‘t@m% it Qg uh @@%ﬂu Spﬂl{dgmhést @A%taﬁﬁlﬁi (63%8) can be

his disclosure. The sk | artirsan
ﬁrSt teuplest tortke bordnichickl (GASE taomaviEeitlse @iéd)ﬂopetqdazpme d6A %) Bd (6A7b)

thaf oo Bh Bt s acoRE UG AL reiine (4 Pdara e fog Soresponding
pyr@é@ﬁﬁ@!; NG bedl(ddw, starting materials were not

r eadi IKJ avai |l abl e, "and therefore were synthesi zed,
Scheme T hMethord h%Brepamtngtlh‘bdwbsmu@i h2i3etriadolesi s

therefore exenplifi ed u t he BI ol ogl cal
Act sty of he LConpQupds 8@ H%e 1 nve B,Dn\ Ol |

based technol ogi es an assmyt&wawch as hoee/al scl osed
in V\Q Q)Zl 064@ and WD 03/001876, and W'S. Patent

Publ 1 cati on 2003- 0232407 Al were usegfapth to
initially screen a wide variety of classes of

C 0 nzﬁamtm chﬂCh@g@ i $t4-dpubstitdgbhlSttriazoley (1AB)fean be prepared

oA AP S5 bR P RE ok PR, s i

and’ dﬂt}hﬁ: (718Y, SedBt Aol et GP PO UNRES 260, ErSdiows shosuch
cell lines, the samg 25 assays and al'so certain cell

Schgme/ S MeghadeioPrepasiag 25 disybstiuted-2detragolenal yt i cal
tools to neasure the quantltatlvze ability of the
conmpounds of Fornmula (1) to enhg‘n_(el the savory taste

c TMSiNg, TBAF Nxy (8A4) A N:,},
ArCN ——— » 1 r—4 2
AT \N -NH base N-N \/hAr
(8A1)
(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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ca@j}gﬁ’ é ge@ Rl b mpat g SRR 8NP gRkANp s
SUChn @ﬁl@%%ﬁ%e%@@{%%g% %r ggﬁ%k% zoa{zd%’eug??om 100:

determ ne t he dependency
703+’ dd p othech stably dkpressce Ol § BndrthRl/h@llRﬁ uedercarindusitsls promoter (See

Wt 60 S8 AT gt Rathraiordrindiouh Soskprussmarertics
VVI tQorfipdiias b@&@&ﬁm(tﬁf%ﬁio%lﬁ&rﬁdve% 1ﬂiﬂall}n§§1’é}:@é§l #ed orl their activity
The un-induced |-17 do 'not show any

on th@, h@ii){yha" L RB dEBle A% GophS pﬁéhml PFIIVIstwjdeltmnmtbm@ am
bst
A LT N —

Read &, Madeculldrisyides Sumn e, BX) (’ﬂéﬁilgﬁfltdeFLHiR erga?u %‘é]'ls'ﬂbm one

1 tgg dose pons:g anal ysi s, nfounds covered in this
¢lo eRe &FRfled imip e Be-avedliplates (6 Armrowiretely 48,000

cellé"ﬁérr%@elg R b Rl g ﬁﬁlﬁfﬂ& SlibEcdos hP& bk IEPQ %SS a&’lgyz(%)MﬁM)

sone pects (0] e pr sent 1 nvention,
supplemented wath GlotM A XQ Tditrd gen, Cadsited] CHe, 1004 daiped sl bovine

sorol i 58TE Sirighac, Grior WRLHPH/a! BEUGHIA S0 b/ cSiepavein
(Invﬁ%@n V@Jtr!h%ﬁd QEA %g% gb gﬁf‘lg?i}ag#%tglie @/ﬁrrd%&g ex Js?o

r ef er abl ess t an out 20
thZqu/hi[BRM (See \@@[03&@1 836 A2). 1-17 cells were grown for 48 hours at 37°C. 1-17
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M 2M 1M 0.8gMor 0.5 M 30 In unam taste
enhancenent activi ty assay experinents, also produce

w@roosB&H8 rati 0" neasurenment of how effecti veP(grr/Uhm06/003956
am de conpounds. of the_ invention enhance the savor

celly wersthgn lopdsdayighatheraloiiny due FlaaBANI{Mplecdar Peehast Eu.gsene OR),
4 MSRL! gﬁpﬂg’ce RAS SR @h/ggsgpgng%%%ﬁ CFERBY) ?ﬁ\r? n Uighours at

I N SO ons conpri sing en a SéCO
roorB $quopesatuics Aftor rgHadMeR0GRh 841 BEPBETHIRANNG] @%Iﬂéiﬁ)rmed in the

ith 1VISU in conbi nation w.th eter ed anounts
FLIbR Sashf i et SO ATRTge BhhaTaaen pE 21 1| g EbfHpplemented
with dxﬁrereh&tM1§at%ﬁ@aﬁ¢rah&m%ﬁ% g,szgldﬁ%% %}Ic%é%ﬁé @&ﬁe@fﬁn 1 level.
monosodi um gl utanate (rangin
Regenter gstivdenae Quantlﬁed yldetsanasng tha rmd:mnp]rl‘élmcﬂcen@rlncreases (using
a4§§sence otf a d 5 conce51 %ati on gf tI hg @’%Ei
ABbeTY mﬁwﬂ TR SRR eidenrpitationdo paet fiyergasence

int3fbityimeaditedVbeRrdhtivulMiol)- 3 M 0.1 Mand 0.03 M The
relative efficacy of conpounds of Formula (1)

enh&iedong-resnonsascaplysis, staenldweremiesenigd by deplicaies at 1 hdifferent

t e
col{1e AR LhAlte At <30 Kl gt DRG0 nRSORLYR s
obtamedeﬁﬂmmmn@ Iﬂoﬁoidﬁlﬁmﬁ;@ﬁﬁarﬁﬁe rmmaﬁramsnghaﬂ teaaiest Baximum
determ ned in the absence of the test 10 co

nd,
TeCHPAPT ERSROTY- Efveoseesstreniatinsiii somparidyihat eavasse Y actrvation of
TR 5 SRR 5 b BTN i o
boterh asyeptetes asi ipedymiptodestatre wlowy to '{75625 Qdergichlo’tswds were obtained

wGERRY e AERet e GA B tac ) & Ay kBt Peon
11néar&§gaa§gwﬁrb@,hbysih%um§§ @f@m&mg an D[e%BeCA)t o the
concentration of the conpound or mul used to

el i & erdgwio dstaramessthe ﬂemﬁmdemcm dtlﬁ)lRtlﬁeTlﬂascfoddv@etell response to

oul d be,noted th
it SRR ool RO SR bR S F R ALk -7 oot tha
had het beemﬂuwi flok $@Jef)tor Bxgtsionegits ﬁﬁ@pms@ﬁ@ aRrsiehedhilinduced
have a hig C50 Ratio vs. MG at | ow concentration

L-1geelpe Te Hﬂﬂ@@m@e@ §dd celty &1 eotabpy apy @Hmsoalrramoasezm the FLIPR

o STREEL g O R CMEE A SNIBDTF Ay 25 (o

preaénlerl tO]lﬁl-lng(ted it cells 2t N} pMir-opthedectirabd the ataximiimgiimitation
An EC50 ratipo of greater than 1 is indicative
usehn éhec‘B’ﬁ‘E) e e ogzp@é}n%sp%ﬂvs i1a s slogrmant Apporgiow any

furRbha! kdspoRdviien @nfgaa&pfnnu@éahﬁ%ﬁrceuw ﬁlermf»ﬁ é&?y)

the savory taste enhancer conpounds of Fornula
Wl | In $vamvecasp@agof theipoesenl ineentioh, st ECeadtlovterzharlat®ut 20 MM is

3.0, 4.0 . 8..0 v e n one
incfidk P copybumgs ot Pgpoa BRI ol B i S dered 1R85y
agdhidt! PeafbrablyGQapeyy idoht REERSSHL s, PABEHo0Bsd then SJu€enM; and

on MSG activation of TIR1L/TIR3 in vitro. It is

moawneéqr@éy &l hpvea BGjortiafugs of lessthgs abeurt 20atMeki gedO udd.rigM, 3
uMPONEY EMJ@ ﬁll@lr wnapo activate the T1R1/ T1R3
receptor.

iC cgnpounds and generic classes of
conpoungsi ﬁaktatenbzﬁfzﬁmsﬂtoamlvitjb ag¥agl ekpdrnents, also produce an “ECs

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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30 hT1RI /hT1R3 based on their EC50 ratios eval uated
according to the above fornula are identified in the
W(aledﬂﬂ,{'OSéﬂdG descri pti on of the invention, the exBOpPUSRN6/003956
he cl ai pg(ggedures used for human taste
LR

W"tné\él? Pr}ﬁ CBWbWEOIbW&H] agpndidafiepappopnd of

Foidla (B RPHe8mb afRL nbel ow. Corrpar abl e EC50 assays for
activity of the 69 WO 2006/ 084186 PCT/ US2006/ 003956

conmpothisiassayt, icararipEEopdiEbensyieeenasediept giutaagm{rrangmg from 12

or . sweet r,cept on [ hurrans S,
P P D el T SRR e BarmEr P e s
comﬁtrgidhﬁff thedtebtl doﬁﬁi)ﬁﬁd eTgpivalcofipburd cEncBRBARRY tested were 30 uM,
enbodi nents 5 of the invention and are not i ntended

10 #M BV ity KM Qriyi Meande)03 m: Th@ere]@umg@”@a@f off eimpounds of
|| |
Fof AL o LB A N S| E A fgor

shiB ix dre e, rf@frﬂor[ceddiium glhmrﬂatfﬁ rEfohaﬂb)ﬁrIehewﬁwdéIHéd @.§ atd® (ECsoR)
, as. shown i medi atelg bel | ow,
3

CopRMIEE 0 (ECs QBSHosodip shrsloricarae e bsence of the test
corﬁﬁé{fﬁ‘auﬂ‘i‘}ld%d @)?Qhé Bcl® séldlgﬁ réw n&ﬁémﬁh‘écﬂ‘ n2th€' ngegence of

triazol - 3-yl thio)methyl)pyri & resut
thedsgb eomp@mdaCoa@Qag&E exhibitirgg BCoRog2 @azlrere etﬁrisdactdred/ﬁﬂmmss,rs

d.is.and can be referre .herein jn
o hob B AR e T30 IR0 28 oDkt IS il Based on the
folloonmOddTthitiddsust rated in Tabl e A can be referred to
el sewhere herei n as Conpound Al . le 1 15

2- (ESsoBatipats o 7 e (MS@W&QW 9M.S.€++1 ComgpaundBzol - 3-y!

thig %1 éf{;argffd’dng ’nr%ferg) td bebhcenFation o é( cosmchund of Formula @
sol utron

5 (ﬁ’set‘m(b blioit/(of efieinby bppeeytiate) it MG doderb@pake- 3( 4H) - t
mple la) (110 ng, 0.5 nmol) in 2 mM of EtCH

wasI’f é@%}égxbé nptsd Hiah Hﬁ@@ﬁo)rﬁtw mepsyeed gapdiependoremeavhat gpthe
I r
o PR s SLPEPRLRA) 05 DS e P
Ratig bsh M et 3 lobr ¢ameentchtion df thearoniytpSad ukdd. PesfedblyahdECs, ratio

xp BRI D Biens e Pams PO TRt Sropac AR BB et & compound of
Forﬁfu@ﬂ@?ﬁet@v@gn/ﬁbou@ h‘b Wt(( QQ)Qt W%ﬁ)d% agaﬁy & lﬁg) ;,LMSor 3.0 pM.
6 %n@Cgara@d of m)ater 7ha_1_161 i7 111<9cr{tmd ofmdpmpauﬁsthat mbdldtes

(poﬁég 1%_‘[&3)%’[@%17@%3(3%§§t§%%%#§§v§g&%gml I:&J@r%% r&t&]y the savory

tasta@ﬁhasnaéﬂ @inpdinds SYTFRLLMT (f;t)%ﬂmmrélmsg sARIlues X R B8F €D, 1.5, 2.0,
an HEK293 cell line o d when present at

3. 0>04 0P- 4@ or AP Oeer evse highef.ect i veness of nonosodi um
gl %%'i‘i@tagpe\é‘c, L AfledtSP anfo?}; {n%dﬁfaugn gf 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
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

69



10

15

20

25

Exanple 1 a:

5- (2- net hoxy- 4- net hyl phenyl )-2H1, 2, 4-tri azol e- 3(4H) -t
wh2@aes413® a sol uti on of 2-nmet hoxy-4-net hyl bePlZUUSZOO6/003956

acid (1.81 n 9 m_ of pyridine was
cofigp gt 6} Gamlisn Ui EB B ermmismsariorsies e persgpion in
hurdars F9R1sd réfdfhel ABrefbERANISI on was stirred at r.t. for 1

h. Then thiosen carbazide (800 ng, 8.8 nmol) was

added and the reaction WEBXAMBERS at r.t. for 21 h.

oi ¢ W K R PR B g0 TSR RARr B vt ot i iioments

of e tifiveneib®e kndie n‘éﬂﬁﬂ%ﬁﬁé@d) lbenln%ﬁn@ in kn%@ﬂn erfNaHCO3 and
then 5 heated at reflux for 2 days he suspensi on was

fi | Fertda rhmosaakthisiocuggelothe copipetndmindiidually diselps¢chin the

i L fii C The .solj.d
ol 2R B B Bl 4 0 i LG s
by thewhintber pﬁﬂﬁe&arﬁﬁﬁ%“or dxmiply, 8s ghown immediately bellow, Example 1

iSRSy RgHS S5 RECRYRSOTG 24 e Bt e 12,4
ma%éﬁﬁ%ﬁ% th&hdl ﬁyrmuh@'émgg{é §ult%g>|_f SXATRh &t a4V 8F its biological

-(2- mst oxy
eff@‘tlzemess,rwlazlm bempBgutid)is mitd czamebe(mfealmdlte hérajn iastorthand form as

CofibSHA SRRt Bt Al 3kl
els&#ﬁereﬂex@ﬂwfs@on%@und%ﬁl (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 I\/E&mmle_m? 1). The conpound

Exanpl e 2a: 2 (chI ororreth l)-5- thyI pyri di ne:

2,5-Di net hyl pyridine (5. £ , 44.8 mmol) was m xed
with DCM (100 nL) and AVINh an i ce bath. MCPBA
(15.5 g, 2 20 eq.) ws ) [ i
mn. The solution was stirred a®r ">gvernight. The
reaction mxture was then washed wWNh &q. NaHCGS,

brine, dried and evaporated to produce an N-oxide

that was used w thout further purification. A solution

of The siubsi d&5S{2ngthaxy-4Briethylpiienyl)2HF$ Cl4-(Bzdl6- 3Q4H)Z’r7hione

i ni h t 40 o
GRS Sy Lot ncin
hydSéUrbini 182 nig; O%tlﬂﬁﬁbﬁ)n'l"ﬂ@sdsée&ldﬂ—wagﬂeaf@d)at 60°CRrPeM. The

(18 mL) while heating at 40C under argon. The orange

reagigny i asghluadswite BtQac amd waghedfith wtenduine, driedlover MgS0; filtered

| i zed with
R R0 S0 B R e
produdeehé aésmapmﬂumts(aw@(d;H? W@fblo(mtﬁmt:bam QQW@ (s @H), 3.99 (s,
SHE 5 Gloh 59 04 dED o o eryh T, 7167719 (at 180 153.7.55 (a, 1),

7.62-7.65 (m, 1H), 8.15-8.17 (d,1H), 8.56-8.57 (d,1H). MS (M-+H, 313).
The compound had ECsy for activation of a hTIR1/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 ECsp 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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met hyl pyri di ne was used in the next step w thout
further purification. 71 WO 2006/ 084186
wEOn608a806/ 003956 Exanple 3 PCT/US2006/003956
2, 4-di mat

a3 . & Dot B lsoesian wor sttt o4 e N Ghen

thibddmica@bhziddkg00!
lexa T%FC) b ZZE él]’(s IOr(]) én 8982)1%52%3)' ﬁid]%H ﬁ%‘?} g{e)rg%l@_@g l'Wzats%urred %t r.t. for
21ty i Heohistige My evemomtei ‘(Oeirmqsls encB’él)en dildted with water. The white solid

Waﬁlﬂ% (@g‘%%ﬁ%% ateg ﬂ%‘?( %if%? eﬁ]gg.?O @Ida@ﬁaé’gola and then

hedteBdt refux 2012 dAsS5Thé %sg&ﬁlon sz ﬁﬁfeer A& &mth@w}zeous solution was
7.28-7.31 (m H) (d, 1H),
co@pg in ige gnd gc1éuﬁe(i(§o pHBHyith p;,@(q\/ﬁ:]}@l de);ohmas:ﬁll@ed md)washed with

Wa{é}%ggﬁg@wﬂgvgg% %)%Wfd%r(éﬁg/t)' vation of a hT1R /hT1R3

umam rece ress Yn an HEK293 cell line of

0.09 M and when present dxaghld2M enhanced t he
ffectiveness of rmnosodl um% utamate with an EC50

2-((5:(2-methoxy-4-m drigzol-3-ylthio)methyl)-5-methylpyridine
di met hyl phenyl ) - 2H 1, 2 A-tri azol e-3(4H)-thione: A
suspensi on of thiosem cafbazjde (800 ng, 8.78 mmol ) in
9 nL of pyridine was ed N4 dinethyl benzoyl
chloride (1.68 g, N\ ThHe reaction was heated at

150C for 10 mn 15 usi a Mcr nt hesi zer. The
yel | ow sol uti on was evaporated to gryress and then
diluted with water. The white soli then col |l ected
and dwth.water. The so ende
L iePRn il Bher oS8l it LR gty oheny ) 261
1 2;I48@ﬁz61@r3 (4Hflth1(9k$d (féﬁalﬂ% Y ﬁi@azf-@:hwﬁiniéﬁﬁlﬂ)zﬁ{nethmcﬁﬁhe(example

xture filtered hot and the aqueous sol ut’ion

23)03&1‘33 44%on Iﬂ SEMB A0 M g, G ) 62 991(53 3wt h4t 6 8H) M0 (s 3H) 4.51

TP GPGT H0T Ay BURARP RS tocR Bt LS s 1

MSZMEHER 3(24-1& hyl phenyl ) 1H- 1, 2 4 triazol -3-yl thi o) net hyl

dine H\- repared in a
) p%{l’b%gzo%qﬂpgrhafl @(’ég( @yﬂptévqtlog §if ﬁélTlRl/%TlR3 umami receptor

exﬁeﬁédﬁtﬂyﬁpﬁggy@%gﬁoﬁogg 5 triazol e-3(4H) -t hi one

(exanpl e 4a) and rono 1yl ) pyri di ne hydrobroni de.
Yi eEsialﬁple%a EHchmo(IﬁﬂQ'leaﬂwﬁﬂldnﬁz 2 i—&lmeﬁ@lfbtndlne (5.18 ml,

44.%%::&01%&/2@ ntn‘s %ﬁﬂ)&\@é (M_liqig ngoo%%m an ice bath MCPSBA (155g,2

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. NaHCO;, 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
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 NaHCO, 29
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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WD 2006/ 084186 PCT/ US2006/ 003956 The conpound had
EC50 for activation of a hT1R1/hT1R3 unmam receptor
wezpeessed i n an HEK293 cell line of 0.14 M apdreENG6/003956

present at 0.03 M enhance% t he gffectiveness of
nonosodlun1glutanate Wi th ratio of 4.4.

Exanmpj_

5-(4- a

Prepared ina 5 sim I ar er to exanpl e 3a usi ng

4- et hyl benzoyl chl ori EIN65°/() Exanpl e 5
2((5(45d|methylfur 2- 2. 4-triazol-3-ylth

io)nmethyl)pyridine HON SNS( N~ D Prepared

ina simlar manner to exanple 1 ush !

5- (4 5-di net hyl furan-2-yl)-2H 10

1, 2 Preperad4n elseniqrapgnnehiogremplodanging SXay dimethylphenyl)-2H-1,2,4-

5 m%ﬁ%bf(ggg—%}?y e%%éaed_fa al?l_(;] %gbrgg{o%%ﬁl )pé(ngl %l dd@o%pﬁmx"lde Yield

64%. HZINMR (264 MGz, CDCls): 6 213 (s, )P 26M(E,19H), 4.3%%s, (zm), zilb'li (s, 2H),

M+H, 287 Th
7. 0&%%&02&)2?7 2 Sk b I, 8 The compaund @
HEK293 I f 0.58
L) RO, BTRLEPS I 4R, Clhe 18 ° 58 M

and enhanced t he
ef f dbe comapmmd el B@yp deradiivationl aftadTa R /W 1IR3 wanaiGeOeptor
rati

10 expgeisﬁg Eﬁﬁ?ﬁ%ﬁrﬁﬁg o 093 1¥hiand hen pressnia £ 03 (¥pnbagioed the

effwﬁenesEbﬁﬁl@hs%dhﬁn glﬁérﬁétle %thr%']ﬂ%% iy §xadpl e la using
4, 5-di net hyl furan-2-carboxylic acid (yield 259%.

Exafptaph 3m 52, 4dinetbylphemyl 2 L2 drtrazole-3(@H)-Thidne: A

sus?»ﬁﬁsgénsoztﬁnil geml Elrr?ﬁ%lflnf%db&%nép?éenﬂn%ﬁ# mlﬂ_ol}lpyndlj?lree &% ae ded 2,4-

dinfetlyIetizofIuhdstide-( 168-2 th ndol¥ - Thé tcag@dewa Kadledtdd 11 90FE for 10 min
(exanpl e 6a) and, 2-(brononeth pyri di ne hydrobrom de.

|
15 using apycrongyg synthagiver. (Slooyeliey, C%;m)cgpswas eeyanoraued(t@ drmegs and then

dﬂ‘{tﬂ?%@ wiferd "'ﬁélflxt%te s té Whs ﬁ%‘( ((3 1%N§¢Snd A vl e«vs}th ﬁgs & The solid
wad/B{shbrtded 30920 mI]'hEl D NHHC OR drieGaepdnsionaedsiheated @n180°C for 1 h

.2 hT1R1l/hT1R3 umam r ecegt or, expressed_ in an HEK293
usipg figroave,fynhasiely Thendhopeiups washierad hep apd fhe aqueous solution

wa@éﬁ@émﬁq%é C£5}ﬁ1 achdifieg1d g @%?h &Inc”ﬁ@?s?ﬂé WRGO 44 AR Pand washed

rati o of" 2.
20 with water and dried to give white powder (43 %)

Example 4
2~((5-(4-Ethylphenyl)-1H-1.2.4-triazol-3-ylthio)methvl)pyridine

O

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).

N
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WD 2006/ 084186 PCT/ US2006/ 003956 Exanpl e 6a:
5- (benzofuran-2-yl)-2H1,2,4-tri azol e- 3(4H) -t hi one:
w@e@pasdss in a simlar manner to exanpl e 3a usPEMUS2006/003956

2- (s compeua e hgk Her e 54 L R I3 R st EgBRIPE
expllegs)eﬁ‘?ﬁ PH lepERHok Al $inklor . 10H uIN/I dnd Whed preddht atfy @PaKEshhbfced the

manner to exanple 1 using
effe&ﬂ(eiieﬁs afinaiobydifmrguiaatel thzan ECso ratlo of 4.4.

2. CxnndinRyn e R OE b B R ongy, Propared in a
s1m%£r?)gp %J}\_%ﬂ%mg%ng 8oty ﬂ%né%yl cﬁldh'de fyi5l&ldl_5|)%). 3H),

7.35-7.36 (d, 1H), 7’75 (Lx_ama&& 62 (s IH). MB(MEH,

ﬁ'?’ﬁrfﬁ%& g lemgt % Ogarhglz_hﬁdlﬁ(iSP -trlazﬁ- YR8 idine

oot mrCUT UL Ul

cell line of 2.07 M and vvhﬁn present at 0.1 M
enhanced the effectl es rmnosodl um gl ut amat e
with an EC50 ratio ofll2/1. 2
5-(2, 5-di net hyl furan-3-yl)-
one: Prepared in a simlar mannerN gJexanpl e 3a usi ng

2, 5-di net hyl furan-3-carbonyl chloride 15 (yield 72%._.
Exd?rppzaret&n a2s1(ni>1a( Bapuero dkamapln dsingan(4d- dqrget}_[ylfuran-Z -yl)-2H-

B L e
YieRt 4744 S HHNNEL bsdofMH@ndMsﬁ)) 5 298 (BBH), 2.28 (s 3H), 4.37 (s, 2H), 6.76 (s,

- I -th le 5
mmsz(nﬁ%}%éi’sm% T8 (b L B D). VSRR £

eiid 5501%:%@11%&@05%? gfﬁfatlo %ﬁ?‘lR@/h?flﬁg uﬁlﬁmmgtweptor

expié’sl);ed 1?1 AR 2D ¢ah lindhf,0.58 B, émd whef) pBs&8 af 8. 1 pd\m)enhanced the
M5(M+H, 301). The corrpound ha&é% 503 ctivation of
effestiviqner pnoresodivaneluiaaiayah a3 S{baglé? &d"in an HEK293
cel f ’d L 1d-3(MH)-thione:
enh%n%:ljlelg % 5](4% el%%tegﬁuelgsﬁ 0 Brrzg%gg;t‘jﬁ?n&gl u?darr)at e
Prepinred ima sinGEd nreahérdo ekaBple6 a uBingrp} -dirgethylfuran-2-carboxylic acid
é % ?rom)et hyl ) pyri di ni um brom de: To a sol ution of
(vigd p5% hydr oxyet hyl )pyridine (3 m, 26.6 nmol) was

added 30 m of 33% HBr i nyaaRipl€eaci d. The yeI I ow
sol ution was heated in thé capped vial at

day £-((3Hh S rdimethvbfurap-vD)-1H-1,2.4-triazol-3 -vlthm)methvl)pvrldme
H
0] N\N
N
N
N

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, CDCls): 6 4.37 (s, 2H), 7.26-7.34 (m, 5H), 7.4-7.42 (d,1H), 7.55-
7.57 (d, 1H), 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 of 2.58 pM, and when present at 0.1 uM enhanced the

effectiveness of monosodium glutamate with an ECs ratio of 2.88.
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74 WD 2006/ 084186 PCT/ US2006/ 003956 evapor at ed under
hi gh vacuumto produce a brown solid. The solid was
WO esos0yaB@l | i zed from hot i sopropanol to prodeCEUS2006/003956

lg,l ggza@;ﬁg g;;)ls I(gel(ggg%@agg {l@-’gyg}_&?ﬁgl We’(—%@kﬁ%ﬁon%: %rgp%red ma
sirmgargﬁar%e}% i mptd B2 udh PBenlbfuradD-caBolf dhtbridbityieldEraap! €

2- ((5-(2, 4-di net hoxybenzylEjamaplel, 2, 4-tri azol - 3-yl t hi 0)
WWHMM%Mﬁ Jllj\ilrgmzollg-vlthloﬁggtlilgﬂpvﬂdﬁxe

si
5- (2, 4-di net hoxybenzyl )/-2HH, 2,4 triazol e-3(4H) -t hione
| ) pyri di ne hydrobrom de

(exanmpl e 9a) and 2-(

. Yield 34% 1H NVRI(5 CDC13): 5 3.77 (s, 3H),
3.79 (s, 3H), 4.0 (s7 2H), 4. 387 (%5 , 10 6.35-6.45
(m 2H), 7.1 (d, 1H), 7.15 (t 1H)N 73 (d, 1H), 7.7
(t, 1H), 8.5 (s, IH). M(MH, 343) The conpound had

ECH8cpbd ACA sivtilat RANGIr 16 eXabdyiid 1 ubingd- mmmma‘tbyiﬁmm}f% -yl)-ZH—

expressed in an HEK-293 cell i ne of

121 Bane.SEDGHDRg eI L0 dd Relbran ey i pydtOSromide.
Yle@'%a %W(&Hﬁﬁﬁ‘z%ﬂd@ &8 2E@ A28 56 (OhHY, £%2 (s1HH), 6.35 (s,
1505708 74291(%'&}19 dxymmﬁxF)}mﬂﬁzt,m)rg |G22(s) BB (Msawm, 38D

. r epar e LN ar nne a -usi n

2, il q?@@maaeg GadEpto ot avieuan phe b RARETRE sinptgecBtor

: ) D d th
an%l}?(%@ &l 11&"(%2 & }9[0[ bifd w(ﬁb’ﬁ pre@ekrl)ﬂfaﬁ@Ex gL;TMp}egﬁd{l)ge the

effezﬁvc%}es:&af melmshdmnglmnatqwitb An ECSQH-UP of24-tri azol -

E*{“H}lpfﬁigﬁnér(lzg (51 Eggpgaf-%gl)%g-q i 4-krlfzo(fe9§(4?ﬂ-t!h'i‘m?e:

Pre?ar@éff 124 Bvlitad ndiRhéb I@i@ﬁﬁyﬂe)}a&bhlg 2,5-dimethylfuran-3-carbonyl chloride
2,4-triazol e-3(4H) -thione (exarrpl e 10a) and

(viedd {B¥dnonet hyl ) pyri di ne hydrobroni de. Yield 39% 1H
NMR (300 MHz, dMBO): S 1. (t, 3H), 2.46 (s,
3H), 2.60-2.64 (dd, 25 2%@%(3, 2H), 7.14-7.18
(m 220)(5~(,520intet @A ram-2Lil) L HE1 2 4-Tridd 1-GeklthiojethvI) iFBidine
(bd, 1H), H
|
\jEL;y__<N/l\s N

Prepared in a similar manner to example 1 using 5-(4,5-dimethylfuran-2-yl)-2H-

1,2,4-triazole-3(4H)-thione (example 5a) and 2-(2-bromoethyl)pyridinium bromide
(example 8a). Yield 55%. "H NMR (500 MHz, CDCls): 6 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 (&, 1H) 8.58 (s, 1H). MS(M+H,
301).

The compound had ECs, for activation of a hT1R1/hT1R3 umami receptor
expressed in an HEK293 cell line of 1.87 pM, and when present at 0.1 pM enhanced the
effectiveness of monosodium glutamate with an ECsg ratio of 2.66.

Example 8a: 2-(2-bromoethyl)pyridinium bromide: To a solution of 2-(2-
hydroxyethyl)pyridine (3 ml, 26.6 mmol) was added 30 m! 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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7.72-7.77 (m 1H), 8.50-8,51 (d, 1H). MS(M+H, 311). 75
WD 2006/ 084186 PCT/ US2006/ 003956 The conpound had
WEEHe/08486 activation of a hT1R1L/hT1R3 umam r eBEPUSI006/003956

evaliq);gt[ag %ﬁgg hllgh szﬂzuﬁr%}% %:;’oé: gcle lablrc;vl?ne so%d Ol‘h%‘zso% w%)sf ?eqpllygtallized from
hot %oél%p%& gifoeclggé Q}igm%ydm@k% P AGNIR (&@@1\/&-’[73 QZMQC—)) Bi3.62-

In a simlar nmanner to exanp

3.6 £y B-95-~ ms bty 2B A2 (& 1Hi 30-84 81t 161, 8. 5&@5)1H)\8 %(P ei qH)
59% M5 (MrH, 220). Exanple 10@ :
4- Et hyI 2- net hyl ben20| c hyl

MNIE1H(E2 A0 o l99) thicdm3hyd)p

The m xture was washed with

ayer was acidified wth 6N

HCO to pH 2. The titl odutt was obtained as a white
precipitate, follow fj j\lf\atlon and drying (2.17

g, 80% . Exanple 10c:” Met hyR | - 2- met hyl benzoat e:

4- Chl or o- 2- net hyl benzoi ¢ aci d €3 6 mMmol) was
suspended in 12 m of MeCOH with IrﬂN\of} concentrat ed

H2SO4. The m xture was refluxed overni ght,

evapepatéih asithilahenanesitd gzampls leingat dml@thoxsé@mé) -2H-1,2,4-

d - MySO4 fj d
i A i S B R AL SUIBOORL R By e vie
3491 Sﬁml(}'ggmvﬁﬁ,%ﬁ@ma 392%s, m)aB ma(s 3Hs)ed 0i (8, zm)ezuse)(s 2H),

ste out further purificati
6336 Aot PHlind | (GridBy 7154k tlHMn%gde&)J oitad sba A Bsorm,
313 HE (100 nmL) and NWP (9 L) and Iron(lI1)

cetyl acetonate (318 ng, 0.9 nmol) was added giving a
r edTEOEdhpAimd hilh @@ngdvganvmn o a dff'1RMhId R3 tungemi raceptor

T e PN T T
eff%;?ggqe\élg%f ﬁ'}t%h&roﬁﬂmfl gglﬁaélﬁatmtﬁ aAHES, 121® dre86d. i on was

ed W uenched upon the addition of

heat ed at
hexanes and t he aqueo

ag. Exihpld\@a: 5O(2H- jilmélthexgdremdyel)-ﬁﬁatiﬂgt—tmmlee&(ﬁlﬁtﬂlme Prepared
in QiR aGERBRSr 40 BRI R A4 e 2O fopy BTV ARG Bt HRAR (500
| ' ﬂnegIH 7. 5{Usj1 8l(bs, 1H), 10.2
M}%gggt"é?}%% SOIREIMR SIS, M@So‘nuffsf( D17 5{Vsi18D, 98l(bs, 1H),

OAc/ hexanes) to give meth
(bsetlyl - 2- met hyl benzoate as an oil (2 37 g, 83%. (1H

NVR (500 Mz, CDA3): 6 1,26 Ef 1025 3H), 2.63 (dd,

5 (d, 1H)). Exanple
k Dpyridi

oH), 3.9 (s, 3H), 7.1 (b,%

2-(T3-p y

N N N30 Amxture of tBu()—|K{1
2- (brononet hyl ) pyri di ne (258 ng
1-et hynyI 4- met hyl begze 3
(68 ng, 1. 05 mmol)

Z.0 mml) and NaN3
§006/ 084186 PCT/ US2006/ 003956

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): 5 1.17-1.22 (t, 3H), 2.46 (s, 3H), 2.60-2.64 (dd,
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).
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was added to a microwaveable vial. A cooper wire (50
nmy) and CuSO4 (200 | of 1Mag. solution) was added to
w0 b@e®84186 ed suspensi on. The vial was seal ed aPdI/UR®06/003956

m xture was ]rradiat.ed Mcro nnal )
ChorE CPppom g (R AR 3 wps wepier
exﬁ?e&hedﬁh&ﬁEﬁZ@B%eM’ﬁﬁeBP@UZ?M uted wth water and the

product was extracted to 5 washed with I M
am*nlﬂxample:l@a &-d-Ethyr3- mmlpml)m1m4-mazm-3mpmne:
ered apd evaporated., The, cru roduct S
PRl &g aT R R PR LS 4OPT ke FHDBERC doid (xample
Ylifeld 59%. MS (M+H, 220).
Sﬂ@p Tol I-I H-l 2,3-triazol -1- yl)msth ) pyridine
8

10
( 8 b: 4-EthwiR- ywgthylbeavzeic agisdycthyl petdl-2-anetBHpenzoate

Wi w S o o it

60‘f®d5v@mtght\/ The efixdfe wEBWhshee Gk s R e HsedubbusAByer was acidified
cell line of 4.66 M Exanple 12

Wltii @H@A iqpH gt Yhe tifle proglugt wasj absained asg whithpueyipitatedfollewing

in asimlar nmanner to exanple 11
ﬁl@éﬁoﬁﬁdﬁ%%ﬁggt@s% pyridine hydrobrom de.Yield 74
ng, Ex8fdpld HdﬂWtb@D@eMyﬂ-Z-ﬂhﬁ@benﬁoﬂeS@ Cl8loro3metBy1Béhzoic acid
4.79 (m

€ é,slilé ;;.l)mg}) \?fﬁﬁss%ggﬁn%%e} 1g152 18?1\/{%}?@/”}1 Imf of goéceg’ga‘r(eg H,S0,. The
mlﬂﬂﬂ)e wak i fut & (;\Jé}m Msl\/fewﬂ'lwag oralaIANP AN RAR ERAed with

for activation of urram recept or expr essed I n an
EtQ4ex2yzd ozer Mgl 0. ffiltaesdaid tearRBathdl toeximerpicthyl 8-chloro-2-

meéxiflibne’l%oa%\é el héﬁeﬁhen c)yﬁ; ]II(SlP éf- éi géi & %%}@E Xsl lgsgii ?12 % nie)C(It step
Wltﬂoﬁtkmﬂh@gﬁhmhﬂcﬁﬂ Theester (294 ©6MEIB Wab L dePineft- hBosphere,
dlswlr iy Téﬁr&mynbh@wwur@hmdeh@(@n) acgtylagniongiex @i ineg, 0.9

%gig (g?/rlln%? ?i% s'% Tﬂengﬁtgrfl'%ér ]Z If‘éﬁ\i \%%alglgon in ether) was

added dashivateghden vEzordtisGHAWRY &“hatm}lt‘ﬂl&ﬁufribﬁ drkbrdwn @ then violet and
crude . m xture was dried down and purified on silica
th e gyas st(ngxﬁégtls 150k EEHU R TepRtign Was dijuiesl with ether and quenched upon

the)%dérlémﬁy Phﬂ%?ly{/l o %' ) cgﬁg%ﬁjf gg Was extract (|1¥Vétllse(t) er. dThe

corglmhédiorgaic MiyRr{ 86@ washed witlb@atek and bnne dned over MgSO, 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, CDCI5): 6 1.26 (t,
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-yDmethyDpyridine

-N
Z>N N
CY A0S

A mixture of /BuOH (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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WD 2006/ 084186 PCT/ US2006/ 003956 z.4y ~S, iri), L. 4
(s, 3H, 4.U9 (s, 2H), 6.32-6.37 (m 2H), 6.45-6.52

WO 9068186 6. 75- 6. 78 (d 1H), 6. 84 6.87 (m 2HyCT/US2006/003956
6.95-6.98 (t, 1H) 67-7.68 (d,1H); M5 H, 308)..

was TiHle g6yt NGRDIEEISD A 69nse PRFE) BiE) 1 gk UG M 20

o T SRR e 101 s Sy Eple

irraddated (Mi®@o®axe? Pérsomaﬂré’lhhlylﬁthyemdtagnayfrom élpsaﬂg s@veg@mﬁ, piel25°C for 5

MKEDNER N R NT I T A T NN
wasﬁéﬁa\p W%n{rﬁ%ﬂfﬂlﬂ‘@ihﬁfe 045 M‘a% H@Fan(ﬂﬁgﬁddﬁé% bhe MgSO4, filtered
and pvquorqjed alke d¢rhde prdeucrtezdas przidied @nlsggvﬂ gl (@}uemt | kOr/anQH in DCM)

2 pelhgr SRR BT A i 3348 By o oo

a ABD) 7.7273® ((s 3H), 8.60
i 8 T a0

1H)(MS Y, 22185- 7.68 (dd, 1H); MS (M+H, 217). Exanple
13 3-chl or pe tGlagi d HEK?293
49 n’é’o%c?ﬁyq éﬁ@ 01d yrﬁﬁgﬁﬁﬂépz%éﬂone g%s%pmean
Cenlﬁ@bfm@g at ed W|th POClS (5.15 M, 55 15 mmol) at
85C for hours. Foll ow ng coql i gandtreating W th
crushed ice a white soli Mﬁ-&gd and was col |l ected
to give 1. %6
3-chl or o- 6-

yl ) py -
(300 MHz, dI\/BO) 5 2.29 (s, N3N, 4 (s, 3H)
7.16-7.19 (m 2H), 7535-7. 3¢ , — 7.93-8.00 (dd,
2H) ; (MFH, 313). npie I3c:
6- (2, 4-di met hyl phmazi n-3(2H)-one: A m xture

of 20 gl yoxylic acid nonohydrate (920 &gb 10 nml ) .and
2' Rrepafbdrint mgamkaempmrt@ asampie 45 veing 2- rﬁﬁ?@leshymgﬂdme

T

3. 36-9'3'8‘{)&@@1—1?,\/4 2eag9 %ﬁg 2HNHACHT (B (v, WH),Thes - 7167ty BED) v S3-7.55 (4,
he ammoni ac sol uti on was added

1Hp§dod sl He M@iM*LH 260)-nmol ) and the sol ution was
refhixe dnl};o%%i %an}f ng Stor aAkdvaliofl 8P LB {‘&6#3199 99(pressed in an HEK293

t enper at 8 precipitate was col

cellftidetofabizsnuNio gi ve the desired product as a V\/m te
powder (1.1g, 55%, 'H 0 I\/Hz dvsO): 5 2.22
(s, 3H, 2.25 (s, 3H), 6. (d 1H), 7.15 (m
3H), 7. : io)pPridlaLifie
1H);
3- (Benzylth| 0) - 6- (2, 4- d| met hyl phe pyri dazi ne N=N
30 78 WO 2006/ 084186 l5>CT/ QS < Prepared in a
simlar manner to gxa 1\ u#l ng benzyl brom de and
6- (2,4 dinet hyl phenyl pyr|da2|ne 3(2H)-thi one (Exanple
13a). Yield 53.5 ng (38%. 1H NWR

To a mixture of 2-(bromomethyl)pyridine hydrobromide (116 mg; 0.46 mmol) and
6-(2,4-dimethylphenyl)pyridazine-3(2H)-thione (Example 13a) (100 mg, 0.46 mmol) in
EtOH (3 mL) was added BtONa (20% in EtOH, 25 p1) 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-

yimethylthio)pyridazine (49 mg, 35%) as a white solid solid. '"H NMR (300 MHz, dMSO: &
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(300 MHz, dMSO): 5 2.29 (s, 3H), 2.34 (s, 3H), 4.60
(s, 2H), 7.16-7.17 (m 2H), 7.30-7.34 (m 4H),
wdz(mmmm@ (d, 2H) 7 64 7.72 (m 2H); I\/IS (I\/H—Pcﬂﬁs’2)006/603956

omound _had }_B ctivatian
2408 SOUBIANG A0 e pbe 20 e i 613 i, 3P0 8 45 R D T o8 6,78 (d,
LEY; .24 6:85% @ bbwy] R05:098l(r, 4Py 679168 @ 1¢h RS P a2

3 cﬁlh@ ﬁ@me‘b‘é@hadcﬁ%e fonActizattomofumaniidecspine egpicasedlie an HEK293
1 mmol) was dissolved in toluene (10
Cellilrﬁ?g “E}Z%H“?g anZJI wat er I(1 5 \r/rL) IThen g 4- (
di mBxhy laswldoggcpmlﬁeﬂ@lphehizﬁﬁyﬁ&az;ﬂemﬂﬁ))th\i\ﬁfe aflgRdro-6-(2,4-

fol | one by K2C0 (276ng ) he m xture
dlm\ggyla]@a]é{ ¥ddazine{gxarrisd B) Glé’gﬁ-,g) was reﬂuxed with thiourea (473 mg, 6.2

I || ad
el R 114 BT <R DR LA s m) v
addedftb ltheerds1due$; rfollgdd by, Gl (B e iy, Bedifol) ETRR VR ecipitale that formed
soljd was extracted with Et OAc,

wag I TRl R ot b anshdet ety i Vot
Duﬁytﬁmphé@ﬁ%nﬁhilh@g&ﬂi’{ftﬂ%n@(fﬁ’@gaﬁﬁ}f‘) (rgft@ed% @gggymﬁ 4MSO): &

terial” was uri on si
2.20 s, 3ER D8R s, t3bI),g7 2:7.30 (m, 2H), 7.29- 731 (d, 1H), 7.46-7.49 (d, 1H), 7.65-

) -6- d 2-yl meth d
768 0 M Y L ot Pa ol T T H R (300 M
g Nfg)(%m 1@13@2 3(@110:%%-(2ild3&e{h3nlpﬁéﬂ§1) ?Qd%znﬁ@ 6-;(% RH)
dlrrmylplwnybpynwn( z:ngmpe (egngde cG@va(sdneatmmthWE)@MﬁlS ml, 55
mn%g)zget 8t51-(lr5I ?Oer)%gfri@gge H?ﬁﬂl%coﬂgﬂégéd ggatetlnl\éa\{nlﬂgcgmgtfedéc%a mhlte solid

othnadﬁ'p)ﬂlcEwiﬁébllected to give 1.36 g of the 3-chloro-6-(2,4- dlmethylphenyl)pyrldazme.
| oro-6-(pyridin-2- ylnethoxy)pyrlda2|ne To

1 RSV TS e 222 (e 8T8, 236 (b, 7 Bo0e orma A 885737 (&
I added ridin-2- ylnmethanol
1H}()P17f§1368'9r?,( i%ﬁ%‘ﬁ%\ﬁﬁaﬂgi he mi x%rle :Nas st?/rred for 30
m nEzample IBceﬁ-(Z,Aﬁhnﬂth:)ﬂph)mm)pyrﬂazinﬁG(Zm ohn8: A\ mbéure of
T RN L
30 ol Mﬁ@fﬁ%d%@ 5@’@%&32 hI hﬂleﬁftrf? ibuiPas cgt}feﬁ W BE&

Et OAc, dried over evapor at ed.

tem]’h@tlﬁe %@W@t%nﬂo was ladcﬂedefdllowe@ by cam. gq;l I(IHh(DHr(il :mI&O%le

e 3-chl or
m@:@%@ﬁ SR P DT Gprie ey YQ&S o hya@%ne (314 L,
10 riﬂﬂoﬂ\]l\dﬁd(tﬁ@éblﬁ'ﬂr&n wiMe@hi ecbfo? 3515urs7gf¥g g&@%@emperature the

PCT/ US2006/ 003956 (S, Lri) ?}M
pregpbtate wag solectral l:(}fﬁltrgugn togglgerﬂg @glrﬁ{ od11q¢|)as a mlte(pmw}der (1.1g,

S8 S NERTIEN ROF A 2 ROBS5 TR 325 o Ao 4 B2 15

3H)a@123127023 @ aﬁﬂ) 1e57-7.61 (d, 1H), 13.1 (bs, 1H); (M+H, 201).

Example 14
3-(Benzylthio)-6-(2.,4-dimethylphenyDpyridazine

U vSat
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C-/,NNCO 5 NN To a solution of
5-(2, 4-di net hyl phenyl ) -1, 3, 4- oxadi azol - 2- am ne

w@ Broaopiies 16a) (94.5 ng, 0.5 mmol) in 5 m of PAI/YS2006/003956
acetonitrile was added K2C03 (

£ horaarepbingt SR RO R AR SAGREE AT By hand 604
dlmg‘%ﬁ?f %ﬁ;ﬁﬂ@%ﬁ@? »thibné( icans). vidie Sm%g(%%méHNMR

|ght e solvent was renove

(300N, mbummmlm) 204s{s;|3ﬁ) a8 (81i2Eol -Ved- 1|7r(nEt2@)«:7 30-7.34

(o 880 1 B Tk B e A ST DY e e v

pur éhhd ga. Rl adtivalbly 8f @mémi feceptor expressed in an HEK293
ngéhy?hd%ﬂn %%r?d.ﬁ 2-yl nethyl ) - "3 4 oxadi azol

celllﬁrea)dﬁZr‘VeuMl% ng, 97% as awhite soli d 1H NMR (300
Mz, Cdd3): 6 2.34 (s, (s, 3H), 5.1 (s, 2H),
7.07-7.08 (m 2H), 7. 21%93% 2H), 7.64-7.68 (m
2H), 8.5 §4-ﬁﬁn(eﬁlvlﬂlranvl)|\5( fiV¥idtin-28lnethdfy)pheidaginpound

had EC50 Tor activation of unam (eceptor expressed in

an HEK293 cell line of 10. 3N\ anpl e 16a:
5- (2, 4- Di et hyl phen -1 4- /azd® -2-ami ne: To a
solution of 2, 4-dj mat \' de (exanple 16b)

(2g9) in dry di oxane\ 2 nm) was added cyanic brom de
(1.28 g, 12.2 mmol) followed by a solution of NaHCO3

(L D o a bR Bl txihie 15BF2E A t'dilol) was

dls&@ﬂéaeiﬁ%ﬁ& ?éjSlenMZEM{ mmnandamwmlamﬂlmj Thenex4-wi t h

wat er r esul t| ng solid was_ coll ec%{eg a?%

dnrmthﬁpheumlbwmmmld oL me, 1 mmol) was added, followed by 0; (276 mg, 2
net h hen -2- amne (1.88

m‘b"l)( %‘éﬁ}él HBX%“%I/\)P{Q%‘g g\ségﬁ)ed é“ﬁ%éf%%@%qu%o MHz, dMBO) : ( 6

Tet?ak@s?trg})henﬁghosgﬁm%ﬁoa(lddlunﬁ(&[i2 mg, 02 rtuohol) b, added Bndes argon and the

"% MtH, 190&& 25 EX&CFHE-Fh ]d remdual
mngum\msffeﬂh&thféfﬁ%al}tﬂ § saeniargrs xBPYAY Gt gida
sol{l\axgas egééﬂgtteﬁﬁﬁl HOX Enci g.lcgessgv%lyzwﬁgﬁ‘éh %vﬂh%&@x%d(ﬁkﬁle'ﬂﬂ)ed over

ydrazi ne ) and
MdSte ﬂrtexédmel ewalsorh‘edt Blek mmdi@mateaﬁl Wxs pmﬁedonmmasgel R&yent:50%

e TGS 58 LR PR L G ROES B i

6" 6HRABGLE52.26 (s, 3H), 2.32 (s, 3H
(163 &%%{80%%‘8%%%’5“ Egiam(mme ARBGY852.26 (s, 3H), 2.32 (s, 3H),

5. 63{!@ B#T)z 711841 16) (6-2FD), 12817rﬂét¢iyl2|@ﬁeﬁ§ﬁj7p§ﬁrﬁddblzlb re’8-Rfy (m, 2H),

S | | A
s N8 (LIRS DRl Lor menner to example 13 using
6- (@hétgthE&HBMg ARy el slval ofemBniihipedphiranpresdedanph EIEK293

13a). Yie (28% 1H NMR (300 MHz, dMBO): 6
celmmeo {9 1dh), 2. 34 (s, 4.62 (s, 2H), 7.13-7.17

X%? %‘l ﬁ;ﬁoré g%rgpdl%%l-_ﬁﬁnfﬁs%gﬂiﬁd&kﬂe To a solution of

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. NaHCO5 was added. The product was
then extracted with EtOAc, dried over MgSO, filtered and evaporated. The residue was
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, dMS0): 6 5.57
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8.70 (d, 1H); Ms (M+H, 308). The conpound had EC50 for
activation of ulnam receptor expressed in an HEK293
waooemes418¢ i ne of 15.17 M Exanple 18 PCT/US2006/003956

.2y, B35 TR Gl gDl D R D 5 588 e, 2D, 581900 1H); MS

(I\/PFH M22)N g To a solution of
(4 et hyl - 2- met hoxyphenyl )-2H 1, 2, 4-tri azol e-3(4H)-th

|one 15 (exanpl e 18a) (105_&&@43 mml) in EtOH
ded 2- h

(21 h dr obr om de
(12 . AN ? A i 2 _*_
for 22 h. The reaction mxture nas dlluted vvlth Et OAc
and washed successi Wi te )d"brine, dried
over MgSH4, filtere g The resi due was
purified on silica ge (EIu 5%N|eC]—||nDCl\/p to
g| ve

& (4- et hyl - 2- met hoxyphenyl ) -1H1, 2, 4-tri azol -3 20
yI t P@)WWIO)f ByRidadimettpdshenyl)- 132’54'@X@¢1ﬂzcé-2pmmnhe|(Example 16a)

04589 g.ség}n% (5%%)0 f'ﬁgggg‘&?ﬁ%%ws adfe X, f:c? 2@3 g’ 15'mmol). To

theGu§BnFiod 3vak aldRH)- (bramaﬁrethiﬂ)%%ﬂm hidthobromid8 §17275m§no .5 mmol) and
7.93°7.95 (d, 1H)

the rng’tLEpﬁvas stilggcggt 9(0bg ovq_r[q) jght. I@e(SMqut VgQSﬂ)emO'yﬁ@ u@@ﬁmf@w and the
solfedaddinldde@lin BEOAY AL @d Qﬁcc@ssﬁé@gcﬁ Eéﬁ%a}]q and brine, dried over

receptor 25 express In an
MeROEsltgrasl ande8aporated. The residue was purified on silica gel to give 5- (2 4-

L TRt S U R .

lide X i6b
AT Al B TR DY 8y B8O 05
2H), V. 84738, (81 ) 7- 6férﬁcﬁ&(ma Zﬁos&éwlé@r(dmé) M3 (Wedl, a81).

r.t em car.bazi de

s Tt Slmoulhy mRER s SR TR B B BedoRiT eV essRg TR ByyhiERc203
cellline ofH@.3MuxE ur e was evapor ated to dryness and then

dllﬁted with water. A white solid was coll ected and

é%!nmetlr'?awﬁt(%ﬂ-l)fm%thmhﬁayl\)vaé,%esmim@cz-amim To a solution of
2 4%9@@11»@&%@8&{&)@@%1? 15@8(}12%? ir?&rgr (ﬁ{zll s ueglL was)éaded cyanic

he suspensron was
brommdlaj(tll?(&g WA mownd) fetlowed by e selntomef NBHC@; (1.02pH 13.2¢0h1d]) in

wt Q% 5:,: . Th e solid was collecfted washed with water
al g]h CW aesbl tg]@ mixture was stirred 2 hours at rt. The solution was

coneerftéhtRt B4 Vgluﬁﬁtcﬁ‘l%@lﬂﬁ '&)ﬂi }hlgljéh :lN 1% \ﬁ/ﬁ[%{ dzgéigff 'IEX o t}n% solid

ione as a Wwhite pomder
Waswélecmd Enwlnectomduum@nm @, wlmetuyhﬂteyym 33440)(hd12201 2-

amihd (1'% %pe RRAZOR . g jﬁi W%@p M2 W50y 53 5! Ay, 2.52 (@,
3H), 7.13 (d, 1H), 7.16 (s, 3H), 7.54-7.56 (d, 1H); MS (M-+H, 190).

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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m.) and the m xture was stirred at 60C overnight. The
reaction m xture was cooled to rt and washed with
wheoocatgds86 The aqueous | ayer was then separ at edPEnUS2006/003956
acidified with 6N HC1 to pH 2. A white precipitate
was coIIected washed mntﬁﬁﬂﬂﬂgﬁ_lnd drled to give
4- et hyl - XMBRRAZRIE 48 a white
ot a1 NoF K%%‘C 2 BieyEhlpyfi é(t, 3H) |
2.60-2.65 (dd, 2H), 3 80 (s 6. 82- 6. 84 (d, 1H),
6.95 (s, 1H), 7.57-7.59 §j anpl e 18c: Met hyl
4- et hyl - 2- met hoxybgnzaat 3 ion of nethyl 4-
chl or o- 2- net hoxybe te (exanple 18d) (4.16 g, 20.8
mmol) in THE (120 nL) and NW (12 nL) was added under
I nert atnosphere Iron(III acetglacetonate (398

1. 1Brepared jn DENGlAYMGENS tp 6¥preRIP 4P uSmE (bmm@laﬁthwgmﬁme

g5 B by 85,0 R s i 30

mg (18%) VMR (300! Mmigrwum@ 8020 (e BH 2. 385, IFD ¢.68i(s,. 2}n)ha13 -7.17

(m, 250, £ 0 S PO P i, S0t 58P oI N E 5 56t 1. s.00-
87?"315 1@?Im{r§\@q{vgdg et her and the conbi ned organic

e successwely washed with water and brine,
dri ”élmb anarou) BEI ECE¢ for evtedtion df emapbresepidr e@BesFpdin an HEK293

r.esi purified on silica gel (Fluent: 30% Et OAc
Ceulﬁlet‘i’gigr}gaéé\dto gi ve nethyl 4- ethyl-2-nethoxybenzoate

(2.01 g, 50% as an oil. Hyd 18300 MHz, dMSO): 8

1. 20- 22(t 3I—I) 265-27%%% 2H) , 39(s 3H), 6.8

(SZ' . 4 / pihoxyphenyD71 M rh.2.4-4th I58z), o 2y

Met hyl 4-chl oro- 2 mst hoxybenzoate: A suspen5| on of

4-chl oro-2- net hoxybenzoi c ag| dd5 g, 27 mmol) in MeCH

(18 nL) and conc. H2SO4 (1.pNil) 30 refluxed
over ni ght. MeOH was evapor af eg—a e\l esi due was

extracted to Et QAc awnd Cebsi ve washed with water
and brine, dried o filtered and evaporated
to give nethyl i ro 2 met hoxybenzoate as a white
solid (5. 17

paT%@g@I@GP%gé@wz‘%K&gm aPheR 2o 2 “EarEaHEY-thione
(exéﬁﬁf)l% 1%){}1%'0@%@2 @CiB(Iﬁan%%)l FROHRY eDpe 8 ddbd 3- (3ﬁ)nﬁcﬁﬂéﬂ1yl)pyndme

nex ussi a rrom l\/hybrl dge, Engl and ()a
hydedqjemudae(dtzamgy OtSésmmdl)a”ﬁhie sxispmwm\@asrm@d&t pRICafor \2% Ihy The

T I T N

driddedvler Mg¥®), fif@ed 8slEtaporited imé rdsRBikivig parified bowitica §e1 (EIuent
below in Table A. Table A - Triazoles Cogl_lpound Uma

59 @eatrinIGM] teseivigh-(Evid-cthsl-2-cisisomae s B T B GRS
yithbnlethyDpyBaht 85 k) 9s bvnite powder (68%). 'H NMR (300 MHz, dMSO): 6
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 hT1R1/hT1R3 umami receptor
expressed in an HEK293 cell line of 0.05 uM.

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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30

N 2-((5-p-tolyl-2H1,2,4-triazol - 3-

ylthio)nmethyl)pyridine No N A2 NO0.18 1.9 0.01 N
WQ@2{0658418¢ 3- di met hoxyphenyl )-2H1, 2, 4- PCT/US2006/003956

triazol -3-ylthi o)msthyl)fyri dine NA3\ 0.24 2.01 0.3
mIpvwesdipEDCE (1-23,10e1 RHIAH Sndithe Ryspereny Wis stigred at r.t. for 2 h. Then

- Aot Y ) il N

iyl bh) o 0ot O Moo 2

The niigtnes was sitapbiaceyirte tii'gyielﬁs ?qﬂdl tﬂfr?&%ﬁ&dl\lwgtﬁ ZﬁhtékZAle{ﬁtd)soﬂlﬂ was
NNH2-((5-(4- r en -

colschabaaf wased Witby RIS SR espendécdip DG (8L 20 L) and

. _ 1 | 1.
<l SR80 e Bl EABERLE RO i v
cooted inAGe tnd a@difed G B2 3 wth conc. HCI. The solid was collected washed with

wafe;r I(aég é{xé%&{ﬁ1?% ? %’S?—Eﬁ{%—?%rilé&»%@%ﬁé&l)@H-l,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 HCI
to pH 2. 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 mL) 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 aq. HCI
(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 MgSO,, filtered and evaporated to

give methyl 4-chloro-2-methoxybenzoate as a white solid (5.17 g, 96%).
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NoN A7 Nl ° 0.74 2.33 0.03 ~NH
2-((S-(4-ethoxyphenyl)-2H1,2,4-triazol -
wWa200b08d189 met hyl yridine N- A8 r\\\\ 1}-s 0. 94PCMNMUEL006/003956

ir &é:%pﬁgnfg?‘% riqtz%}l_é— %@I?iméul; slg%zrl(e) liyrﬁ esl zfd?{xg 5(5; ¥1|11)chased (A23-26

t ohi ®iayBri finel d, ere experimentally tested and
ﬁor?%’lgiélg%’lm%é !t&%? rrlethy @‘% n%ﬁty} y)rvlvdl nep Ce( y

O
fourfilio hiavs a Nalatwe/ly high ld_\&l 6f ﬁiecﬂv@leswgmac@ygq ggﬁhBIIFHPTFRS
uma:y}r}llg q%lg)?),%?({)rﬁ?qey lé%\@%ﬁEKiZ% é;glltlr | aﬁﬁe resuﬁé 58 tgﬁfn%yalre shown
below in Table A.

Table A - Triazoles
Compound Umami Ecsg ratio (vs. @
No. Compound ECs (kM) MSG) (M)

Ne=—=
N
Al A /_@ 0.17 2.19 0.01
)

2-((5-p-tolyl-2H-1,2,4-triazol-3-
ylthio)methyl)pyridine
N

O

Q.
\ N—
A2 N /_@ 0.18 19 0.01
[ >
N\u

2-((5-(2,3-dimethoxyphenyl)-2H-1,2,4-
triazol-3-ylthio)methyl)pyridine

—°

N—=—
A3 \ /—O 0.24 2.01 03

N
\N

2~((5-(4-methoxy-2-methylphenyl)-2H-
1,2 4-triazol-3-ylthio)methyl)pyridine

° o
) ~ )
N,
| \>—s \_/ 0.37 6.22 0.1
Nl
N

2-((5-(2,4-dimethoxyphenyl)-2H-1,2,4-
triazol-3-ylthio)methyl)pyridine

Nee==
A5 | \ /_—O 042 15 0.03

N
\N

A4

2-((5-(4-isopropylphenyl)-2H-1,2,4-
triazol-3-ylthio)methyDpyridine
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2-((5-(benzo[d] [ 1,3] dioxol-4-yl)-2H

1,2,4-triazol-3-ylthio)nmethyl) yridine 84 WD
wQo@6/0884d.86 PCT/ US2006/ 003956 Table A - Tri arol/@S2006/003956

Conpound Umam Ec50 rati o VS. @ No. Compound EC50 M

VBE- M N-A12-s—1-86 1.0 a WO]PS

2 Ff’é?odé‘h? pl yl - 21+ 1(2 a- tr| azoI -3 yI t Ymeypire|t Besd ratio (vs. @
yfidine M 49y N Ado 4\ 5 NIEGpM3E QMSG) (uM)
2} ((5- (2- pet hogyphenyl ) - 2H 1, 2, 4

tfiazol -31ylt thyl)pyr| N Al4 ¢l N s 2.48

-1 6 ((5-(2-chl oropheny ) - 2/4-triazo|-

3ryl thi o) pethyl)pyridine® N Ni{Al®.42 >-s 2.54 2 (.1

2 ((5-(3-¢hl orophenyl§y-2H1, 2, 4-tr|i azol -

3yl t hi o) ”Etzt'tt’sl-()t-n)éﬁlkﬂjpﬁ‘e%yﬂ\.gh-'l\'z@_lG \c \ N2.58 3.16 0.3

N triazol—3-ylthio)methyl)pyridi,né

\/o
Ne—
A7 X /_Q
NI\N\>~S 0.74 2.33 0.03
H

2-((5-(4-ethoxyphenyl)-2H-1,2,4-triazol-
3-ylthio)methyl)pyridine

A% J &_s/—@ 0.94

2-((5-m-tolyl-2H-1,2,4-triazo]-3-
ylthio)methyl)pyridine

— N
A9 NI ‘ %‘s@—
N

2-((5-(2,4-dimethoxyphenyl)-2H-1,2,4-
triazol-3-ylthio)methyl)-5-
methylpyridine

1.07

<0
Q
Al10 \
”\N >—s 1.18 6.01 0.3

2-((5-(benzo[d][1,3]dioxol-5-y1)-2H-
1,2,4-triazol-3 3-ylthio)methyl)pyridine

All °L0 | \ /—O

N
\N

1.35

2~((5-(benzo[d][1,3]dioxol-4-y1)-2H-
1,2,4-triazol-3-ylthio)methyl)pyridine
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H 2- ((5-(3,5-di net hoxyphenyl)-2H1, 2, 4-

triazol-3-ylthio)nmethyl) yridine N Al7 N\\ \~-s 2.89
w@208/08118 // H 2-((5-phenyl -2H 1, 2, 4-tri azol - BET/US2006/003956

yl t hi omet hyl ) yridine 85 iﬁ\qﬂzoo%om 86

CT/ | IQ’)ﬂﬂR/ 003956 Table

1, Us2006/ 003956 ound Umam

F gquak 0 S\XS'Z “C‘)mmungorrpound ECE@::W@CSMWOWMS@%Z

D - ((5 (3, 4- dj hoxyphenyl ) ; 2H- 1, 2, 4-

riazol - 8-yl rrethyl)pyrl N- N A190 O r/ NIN|s
5.49 2.01 0.3 \ \ /

DAY 5- (21 et hoxyphenyV)=2H 1,2, 4- t|ri az®¥l - 1.97 0.1

B-yl t hi o] met hyl) pylﬁldlne No N-\| I A20 No \ N 7.37

A.84 0.3|1 =@.-MolMo#104+hms163, - di net hoxyphenyl ) {2H
1, 2, 4-triazol - 3mdkbhPbeidagl ) idijne NA2L 0\ s\ |/

2.12 7.36 0.3

N
Al3 N\ s/_@
e

2-((5~(2-methoxyphenyl)-2H-1,2,4-
triazol-3-ylthio)methyl)pyridine

2.48

Cl

Al4 | \ S/—@
B

2-((5-(2-chlorophenyl)-2H-1,2 4-triazol-
3-ylthio)methyl)pyridine

2.54 2 0.1

Al5 i | N\ s/_@
-

2-((5-(3-chlorophenyl)-2H-1,2 4-triazol-
3-ylthio)methyl)pyridine

N

[}

N—
Al6 \0 \ ﬁ<:> 2.58 3.16 0.3
N\N:

2-((5~(3,5-dimethoxyphenyl)-2H-1,2,4-
triazol-3-ylthio)methyl)pyridine

O
Al \ 2.89 3.02 03

N
\N

2-((5-phenyl-2H-1,2,4-triazol-3-
ylthio)methyl)pyridine
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NIl 9.41 2-((5-(3 -nethylfuran-2-yl)-2H1, 2, 4-
triazol-3-ylthio)nmethyl)pyridine | -N A22 " 7.38
WONRN06/024182- ( 5- ( 2- met hoxyphenyl ) - 2H 1, 2, 4- PCT/US2006/003956
triazol-3-ylthio)ethyl) yridine ci, A23 ci ,- 12.95
II AN _3- hrg¥7\/| '-'\)/'2 Z di-c FWAquIEK?IZ‘PIESF n\ 4-
und 1 2 4-triazole 86 WO 2008mpmi 1 pes ratio (vs. | @
b.ﬁ%q&ooe/ 563956 Coftfund BorrpolRE) Ung i (M)
Fcso ratijo A" No Conpound BHC50 MMSG M ci A24
Cl ,-s 6.05 benzyl - 5- ( -dj chl or obenzyl t hi 0)|- 4-
et hyl - 44+ D)2 ol e /Y »N A25 Np-s'\ / 13.06
NaYg // /1 | N 3-( T>—és—mt | -UH 4o@, 4 triazol -3- o3
yl thio)mpthyl) yridrae A26 N 1.89 HO/-S
2-((5-(3,4-dimethoxyphenyl)-2H-1,2,4-
triazol-3-ylthio)methyl)pyridine
N—=
\ /_O
Al9 //" N\N 6.49 2.01 0.3
2-((5-(2-ethoxyphenyl)-2H-1,2 4-triazol-
3-ylthio)methyl)pyridine
\O
)\
o
A20 o N\ 737 4.84 0.3
[
N
2-(2+(5-(3,5-dimethoxyphenyl)-2H-
1,2,4-triazol-3-ylthio)ethyD)pyridine
e )
e} N
A2l Il \>*s \_/ 9.41
N
2-((5-(3-methylfuran-2-y1)-2H-1,2,4-
triazol-3-ylthio)methyl)pyridine
7\
A22 Q\’/N
N ¢ 7.38
~—° Nl\ >_
2-(2-(5-(2-methoxyphenyl)-2H-1,2.4-
triazol-3-ylthio)ethyl)pyridine
Cl
A23 m”/ /.@ a
12.95
N|\N/>_-s 9
3-benzyl-5-(3,4-dichlorobenzylthio)-4-
methyl-4H-1,2 4-triazole
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NON / 3-(4-ethyl-5-(pyridin-3-ylnmethylthio)-
4H 1, 2, 4-tri azol - 3-yl ) na ht hal en- 2- ol ci A27 N />-S

wWQ 208/084488- ( 4- chl or obenzyl t hi 0) - 4- et hyl - PCT/US2006/003956

(thiophen-3-yl et hyl ) - 4H—i. 4 t&l azgll e Addi tional

" n_\Lrl dazi-nhe" COn’“CUﬂdL"‘n g ¥ R1 L_-f rnn‘% @
PHRgAng l\/bscow USS| B3 frorr aﬁi ot ratip (vs-

I Ubﬁci%u ehrof—w ||cé,:e %m fr-ofti iggﬁucnu car E’IS% (uM)

Bur | i ngt on, Canada) and ex [ mantal ly tested and

found to|hawre od Aéffe as an 5| activator| of

2V SATLRI /r ept expr essgek | n| an HEK293

cel | ineg. er ts of that testing afe shown

bel ow i n Tabﬂneylﬁr(zq'a]blﬂ@olﬁnzyltwmi- dazi nes Cpnpound
Conpound Ummmﬁks&@iﬂﬂrt@ﬂ@(l\/b No. EC50| M (vs. MSG
N O ~ \ |N=N 3-(2, 3- di hydrobenzo[rb]
1, 4] di oxi n- 6( ridi n-Z=y\met hyl t hi o| yri dazi ng 87
22006/ 08418 200 39 6 Tabl e B -
Pyri dazi nes Con'po nd /Cofrpoun mapi B0 ratio @(M
No. EC50 1.7

3- (3, 4- di Iyl l-g\-/BCéli, yb?ﬁx y-azol-? i h- -
yrmethyt pYT T dazr ne |\| NB3 O
B- (2, 3-di hy nzo[ b] [ 1, 4] di oxj n- 6-
y1) - 6- (pyrid 3 thylthi(z)pyridazineN

A26
| N>_s \ / 1.89
HO N\N/

3-(4-ethyl-5-(pyridin-3-ylmethylthio)-
4H-1,2 4-triazol-3-yD)naphthalen-2-o0l

/
N N /—-< >—CI
AZ7 m N/>— ° 7.92

3-(4-chlorobenzylthio)-4-methyl-5-
(thiophen-3-ylmethyl)-4H-1,2 4-triazole

op
N

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 Ecsp ratio @ (pM)
No. ECsy (M) (vs. MSG)
(\ A N—
Newe
° (= aY,
B1 / 0.6
3-(2,3-dihydrobenzo[b][1,4]dioxin-yl1)-
6-(pyridin-2-ylmethylthio)pyridazine
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Cl \ NNB4 3.61 3-(2,3-di hydrobenzo[b] |
1,4]dioxin-6- yl)-6-(pyridin-3 ylnethylthio)pyridazine
w@daensasal |y a "tetrazol e” conpound pur chasedPET/082006/003956
Ryan Scientific of ISlfﬁﬁ Sout h Carolina, was
eB gy A‘lf TM\/Q gpad

b ti (M)
e.f "é‘g‘f"ﬁ“\f’eness as Sﬁm%ﬂi‘f‘i’vator of Csoﬂl\ﬁba R1[ h¥eRptigi na@

recep?'or xpessed—+a-an—HEK293—€ Grp MSG)
fesult of {that\testing is s beI ow in Table C.
Table C - |Tg y nppund Umajmi Ecso rdtio

o ( No. A ( G N ~N.CL N~ 5.91 N
2-((5-(4-(methyl thi o) phenyl )-2H '

fetrazol - 2- mam / Savofy Fl avor
Experi ment $ ‘ylj?gh’ ms# s Genera| Paneli st
Setectton sensory—taste—testers
Pot ent i al ' te e for theiy abilitigs
to rank a : ST qutions repr esent
1he five ast S. s ranked apd rated
Intensity %2f3L(M§,dIG1, oeg]gn]dmg(grgcent rations of 10 edch
pf the fiye foll opia@yempounds: sucrose [sweet),
sodi um ch or| d e/infesiglthiy)pyridedider | C aci d (sour), caffaeine

bitter), nosodi um gl u e (savory). In order
to be sele rﬁtl i pati in testlng,
bane}j sts nee t o\co/Tect |y rank and rate sanpl eg

for Tntengiiys-qinpibiensd[t)@afAALL € nuriber pf errors.| 88

ND 2006/ 084186 PGI/aipRidiad-003956 | Prel i m pary Tast €

Tests: The panelmegtyBhigetridedred i n t he above procedure
were deened qualified for performng Prelimnary Taste
Testi cedures. The prelimnary _taste tests _ar
usodBiozally atcirarilsy EURRRIA dPuTahased; fpra Ryap ;SGJ@ptlBagf ksle of

Pakn@S 56%th 018 wtagéh%?lméﬁtallérrf?étéd HOU Lo BRE %bb(ﬁ Effectiveness as
(n=5) taste approxinately concentrations of the

an ggfivatouod a hiTARJ A T8 R3ywpnaed teyepbetonpeasset-ifi @ HEK293 cell line. The

le 0, 30, and 100 M in
res\llﬁpgl‘,hag%a ﬁsﬁbggﬂ)g{owdﬁ j@glelé mV MSG to eval uat e

enhancenent. Paneli st splect NRufd¥R basic tastes

LoRpbungSPI Ty, SouUE hd T, and Saypiy) PSEWRatio 23 M
pf f N(alglte (such asonéﬂl’?elm cal, netjakdy, G sudvﬁ/fagg)or g

abel ed rragnlt scal& Sarrpl es lare servled in 10 i
portions At/ T 7' ==
\

c1 Nt 5.91

'

ng

N
2-((5-(4~(methylthio)phenyl)-2H-
tetrazol-2-yl)methyl)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
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 for intensity,

with a reasonable number of errors.
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tenperature. The purpose of the test is to determ ne

t he hi ghest concentration at which 10 there is no
w@bjoeosiienabl e of f-taste, and determi ne if obvPOLIES2006/003956
savo(r% taste or enhanc@gent of savory taste exists at

any YoFlpHary Jastn! ¢4t 10 Papelstseglecied in fhe 2opBInsadyTS were
doihb@qiditRa JNhARERLreRUEPPLEC TLAMAYS Ahles! FRL BRiiminary

it IS test wth a trained {(expert
tasteaesfe arestsadifo evRtwiteveslv PFempdinds f@ahtensityoof basicttasttsread off-tastes. A

d f | uat
s ae S an i i B P eS Bl G HEtePBt SR gpypound (range
tydieleohsd: 1- RN, 5 Ralf- Rl dyBRs. 4@l 1 @d 10278 b BOCM) in water and

sel écted fromthe |arger group of qual |fy| ng taste

in paelationes!2 MMM G teevpdyate gnhenerorent.r Banedigts oafe ghp/fdrebasic tastes
B OB T et Dt

sulfid) ksh B gabeledt haghitude dcaléi | $dneylenare sédvedid B @ILgReRodses kSom
with savory solutions. I n ranking and rati

terpResERTenenePRase 0k sl test dsstoalptarminedhe bigky stBRsentration at which

QRS EhioRible ?%#gﬁf’f%ﬁgfé%{"%%%%f)o&ﬁgsf&%?*é%%hamemem of
sax@mmaswrmtlatse&tam@f vhetdmn(mmﬂanems testaedl :  Conpounds tested

b trai ned, pa eval ya in.di fer e ..

DY o e s e Vo oSt dhY S Rietianab g AP S gs, it s tested
Wlﬂleeft@zﬁﬁé@@xpé‘rﬁﬁﬁieﬁ ihhdaigM MRy, + 100 M| 'VP) and asked to

rate sanples on scale of -5 to +5 in 25 terns of
di f fl“ermndel’amllssta&ﬁdﬁcylon adt waihed enpehiepanelf waseused i Beiberevaluate

cogBam 50 pu® Bt BUS Vi 35: ErubiiiulbEE DL oh Tore
is % Heh t
o ushot e et o)t gLty g
léeé]ﬁﬁo &) ﬁ’élehS‘Fy‘ﬁ@r(@ apyther t@ﬁ@ﬁ 08 S8¥qQTY rﬁas&)bcp@mkmgtaﬁé ratmg experiments
usﬁlg ﬁ\ﬁ@ ?1%3 P '5811% PioRY MBS E&fiélete%%ﬁ%hgss of r-gﬁﬁﬁlﬁ, rating, and
typi ca S WM varyl ng

y 1nclu d"Various sa
diffemesme lftolrmtdferﬁﬁce(xfesth/ﬁﬁiha;ﬁ@br@@o]lul\iﬁ‘ns da ringltihg aisd ﬂiﬁﬁg lekpartinents,
Ie of the ref%rence itself, to evaluate_ pane

parg tlyateqeaiy VISG eomeenteatipns e 6; By 58 iV 2t s @éﬁw%t MSG
coﬁ&lﬁﬂr&lo%sf{l ¢ SOV RES@RARAKGds of the invention have

been found o provide savory taste or enhancenent of
t he C@mpomyd tean@wath Traindd ParvBEauiyprunds tesied bydhe taib@@padel were

ounds were teste t the .reference
ovat{tagd i oo DO s PRSIt o JADBR BEEpEeh § i once
salﬂﬂilg (m fhoNiSE 4 1ol Mﬁ@?\lahd BRI Pt 18 G5E TaBof 15 to +5 in

vol umes at roomtenper ature. Two sessions were
ter@é ﬁﬁﬁ@&é@w &t savarhtagle rfmmm refesaned (Scoree vaFummeh lgsa pasiory taste

thaﬁ%l?c—{ %geggﬂ gbb ' ts\éme-g or? ta as Jhg re@’ér%gg Ct B ough é%%{ﬁ savBry taste than

ne sim escrirpe ove
theSafemfnye)Tasﬁteaﬁp&@ vﬁeésdlﬁﬁorﬁaﬂﬂomﬁn@aﬁmuﬁalofwm IMB}£d the
No anple 1 2-((5-(2-nethoxy-4- 12 mM MSG + 1

cor]q,pqﬂg)g T y'agsagy,rqgﬁ]@ sgggion compares the referénce sample to numerous test

san[ﬁﬁééq yfe@%%%ﬂc&ll;”ﬂ'cﬂud%d %aﬁ&ds@ﬁr‘ﬁheg w1&12\;%¥@90nce}199t1$\ﬂsl ol}ﬁ)\/[SG and

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 enhancement 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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yl thi o) met hyl ) pyri di ne Exanple 1 2-((5-(2-nmethoxy-4- 1
Mcpd 1 (in the absence of MSG as

woreaohpsqabenyl ) - 1H 1, 2, 4-tri azol -3- strong as 1PEOMUMBGE/003956
ylthio msthyl)pyrldlne Exa le 3 _

sarpples with 2nd wathagh Fmph M nﬁﬁmm@s eramesentel iz 10 mlygplumes at

I
roo?x? %eallﬁﬂ;)e?%grt hy l\xsog;syerg?l I gn V&él%?g{r?g%ted]%m%gmpomg td3MaltlBvatuate
pail (ppedutittlityy | phenyl ) - 1H—1 2,4- 12 MM M5G + 1 gM cpd

?/EG Eggtgg‘gstas 4\9{_&' %lﬂ;ﬁg &d %rgg}lg ¥1|Ir21 a?r/lrylagj Idgs%ri e(ﬂ\t{l)ove
2- ((5-(4- Et hyl Phemﬁlll)lb%%n?yfastel gdvreRdpd (in the

Cud[)boe cer ol —MBG as  tr1azol - 3=y thro)net ||y| ypyridine
S porg as 12m\,Ch/S@1c511Bamml e 19 :oup Prepar"ﬂhsteﬂatﬂsl ng

0 .

fa¥al O

EXREDla | of B2 RSB0 pr 00f et hanbl 2 EBIOBOG  haVGaR | drptrong as
concent rfét“vﬁhbﬂrﬁ’hf’wl};éﬂpﬁ 2 #6822 po Jﬁ%ﬁn%MS&é JORHOAYE
and/ or |hdfiemethylpyHdinge conpl ete solubility in

Exempleriol | 2-{lhe2snethoxw4made by add| hgM cpd dinvbeebsabéeeof MSG) as
boui | | onmbthgkhéemyl p0H- P2 4dandl-3hot stvatgers 12mM M$@ss or
stone I‘ﬁt}b@‘ﬁdethyﬂib@nﬂ@feer is heated to 80C. The

g/L and neyl & the D9 A P2580131 T

Ex&8prent r@(OS 4- &l}ne@fg@ Hherdi s >‘Pi U NeQ@ I 6.9 MM Spd agstrong as
di ssol ve§{ﬂ[11 ql st ock soI ut1on 1s added to e

EX%IPR%nol B {@'ﬁ'ﬁt Ulug “ ‘gtgﬁ"%ﬂT in 3{% o HIWCPJ‘ as strong as
concentlr et INIP

Exqiiple 4 he{@s¢Ethylnhenys B, 2.4 hi hheM serhé éincthaghsspcet MSG) as

et hanol | siredid-glenomahyldymmidite 15| gragasddnpddbded t he
conpound is soluble. Exanple 20 Chip Preparation A
conmesti bly acceptabl e carEksplotgosi tion conprising a
conmpound of Forrmula (1) 1s made by m xing the

conpound of s&gé PH frhtion Usids #h BélanolSiek SonldonP! cal 1y
a mxture o sodrum cnrorrde and nonosodr um
gI Ut acnoarrtl eo)una 3 % hE{t Vent10n40/81?utec{ hseln%sI 1o etHanol ?X the desired
ps vvoulla Fesult H esi Y'ed” Concentratt on
coxﬁfenﬁoﬁﬁnaﬁ@oﬁﬂn eTieosResvned @fn FOEdMdated £HA/MMD2RA 6 @ca{éix&ﬁsomplete
PCT/ US2006/ 003956 (1). For ﬁ@fgpm final of the com])3
solpi 118h1i11|§§ angl. pEhesfoup prmagnpnedng § eatyegetahle houidlog base in 500 xiL
/ r o
of ﬁ@: at%{qlﬂl u 3% ﬁto%é\gmg‘béwl "?hérﬁra% %‘Hé‘igeﬁyg g@ C O’gﬂé LRHcentration
of M&Cblmhe fissotvahiaduillm BOES gMMmoﬂMlhadtﬂedn dfter tieosoudldmhbase is

of . chi ps, 1.4. .of the salt xture hed
aisiglye, eeteaioh Bt Elitionis e Rsvapant, ErAD Bl S, 0.5 mL
of 181006k SheRsAWER iP4ddeq tﬁbﬂ a fiYa1 @haﬁ&%oﬁb&ﬁﬁﬁoﬁ 6?0 %I%e?idthe ethanol
out on a large piece of alum numfoil

interferesiwish iths tagie eﬁﬂnwv@wa;hlglm nonmtrQMIb@f eth%m@l ethclp solaiien can be
prepareH pPov1&e%qhe compgunadsls sglugfae

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
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
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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
wepmangtishat the salt is spread evenly over thBCT/hism6/003956

e 21 10 Juice Preparatio ound of_ For.nul] a.
W (For T ebmiial otha o RBOE s T St arDR 0L Gy BriREL it 10 g of
salt aﬁ/orq\qgt;r %e%&a@@isr%&hmmﬁg Ambageiriiant umﬂquw eveu The
al cohol solution of the congound is further blended
)

chipé ete hmeltamriato mmf@nnrsmaﬂmlefqe jalusmg avbbansler i Fazleach 9%6 woErhips, 1.4

g o el i urs psihitiont THEEhip Scbes Pt St EGe o b thirowave for 50

seobﬁa@&aﬁﬁﬂwnﬂme bleceLirBisp@ed off o MRrdeiie® cToMeRintimefoll. The
is diluted with water and m xed. Sweeteners, such as

saltmpduier gresd erspbswectieshipr Jiby chivs pen theml lacest in a plastic bag
0 n n

maﬁﬁ%vsﬁke/ t‘zlgt allgtgin agl? @ﬁ:%qn ltl{}: ‘t@aggx %yezls dlgl%fslalr’% g&tsu{ee %r}d %111%]%? are then
shdkbﬁttda@urd&haﬂmé ealﬂia smh@yv&myrawz theieidps.or Bl oody Mary

M x 20 A conpound of Fornula (l).is added as a dry

ingredient to a spice bl eEE_HlB&Amy i ncl ude MSG and

m xed thoroughly. SpicejhlEPfepasaidsPersed into a

portion of the tomato d, and that

bl eAdexinmsat ef Ferniula (I és d1hitﬁhumng 200 probflahamﬂm hOGytimes the

The .paste hen | ute
dei P eeble i e yaegRbledRie T AEohof solli @G Tihe cpiagBa i further
bleﬁﬂéd whE naRPALENbr LEHh? ﬁ@v&rlﬁ( (1hl:1%ﬂlﬂgMSG§tcﬁ1‘hﬁké @elt:ey” The flavor
various nodi fications and vari ations can be nade
key 13 bi¢rsled matherportion eﬁv&g@wbmmg @pn@@rmmw pepufe oymegeaeity. The

f.1h grb
renzqﬁg%? é)? :il-he ¥/ gllr?r :cé%c%%trt ﬁe el%%lll q\é% % I1t rwatft:r emtlaﬁ‘ﬁ & ggla&%{glgetrsq such as
HFOSe(HEEH Pricta3eCoen Si@ey, atpRfantf of ARrd@Rcédn ahlxed gt blended.
practice of the invention disclosed herein, It is

The feesrdomponnd peren dheddet jag atﬁinélnst% guélleadeds be

consi dered as exenplary oply, -y a true scope and

spirit of sone of the enb of the invention

bei ng i ndi cat e@piyy TomatiONhiiod boBloudyMairnMix 91 V\D

200 084186 / US2006/ 003956 VE CLAIM 1. At

qogap%laﬁ@? Pl@iﬂﬁ %gﬁsp@z’ﬁg AdA IBHMSFdShEp 2 spice plofd that may
1nchlﬁl%‘°l\tlSGn§ncﬁ9%§tﬂ'1&b§gIﬁ§ 0 et bleﬁﬁ iOfiSp&rsedTRIcE portion of the tomato
§

precursors thereof, at least ‘a savory flavor
paste dldndtd, ragd dinad biended paite is darther bhended mpo thedreainimgypasten élhe paste
. fornmula,: .Ar-hAr~ R3 R4Ar erein i), Ar.is .
is ALY Bty JyBRT Be BiPeG? b Rttt & gfor fme.

CONMRWiSll BeChpp YRRt 18thd8QkATIeA IR tHeCarf thRGFarions gidaMtaAbhyand variations

sel ected from benzene rings
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

following claims.
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and five or six nenbered heteroaryl rings, each

aromatic ring optionally having one, two, or three R20
wanmsis4isent radi cal s bound thereto, wherei n PebSIREQ003956

radical is independently selected from hydroxyl, NH2,

LABM: SscgH, P(O)(OH) 2, hal ogen, or a Cl-C4 organic

radiac ered heteroaryl
O S R R e Sl e

i ndependentehst one benestib]ld produaxgrgee or sdré precarsdrsahereof, and

t , b f th .
net &F Oar BhEe 161G DeapamPRLBa HENTi? eEet pagcpmaPd having

from CR6thNordRA: 111) Xis 0, S, S(O, S, CR$R9, or
NR1; iv) n the integer zero, one, two, or three; v)
R3, R4, R8 and RO are indepen Iw el ected from
hydr ogen, oxygen, AnydtAryl, )c'SH) hal ogen, or a
Cl-C4 organic radical, and nd

i ndependent |y sel ect ed from hydr ogen hydroxyl, or a

C1- %erai)mganl c radical, and R6 |s hydrogen hal ogen

or a Cl- organi c rad|cal Vi) is a five

si X- rrerrbé)r ed HEtBR BRAYFYCLL g bwaelil%@%?r heé%rgerybwéwa} Foqgprising

carbon atom a e

wherein the r%g?rgllt ﬂon%gﬁr%gﬁ ﬁngé Hl? égﬁhélﬁgﬁe}%géra% Orﬁ%gnzene rings
are i ndependemntnd ﬁvset 8K heahbekedomtERAQ] rihgs, Rmﬂaromatnandg

S, wherein each R3 i,S i ndependent | ected fram

o ocen "y OBy GRpin e, I o s ok 9Py ditels bound
hal ogen, or atl(é%et@"wﬁ’ér&%@a@h R&EALgidhL is Mp&ﬁﬁﬁtlﬁ@éledt& from

i ndependently sel ‘ected from hydrogen, of a -

organi ¢ radi caydrogyl, Wel.2N06/ @84&@31 FP(@/)(@?)@U@ME@BQ@@ C1-C4
or a comesti bl acce albl e salt thereof. 2. The
conesti bl e cofpoait] t| f-of claim1 wherein the conpound

has an EGH0 f aArag a VLR xhEmBeretdhierdLylaicondiohl Naosf from 1
t han about 30 M 3. The conestible congéisml on of

cl ai m 1 wher eith4 bpferasipmpoindersrdently selcted ffem oxyigangsilfur and/or

from1l75 to 5 |

conposi tion o?1 ﬂcq%éﬁ‘m&%hgﬂg !r&miuﬁe gggﬁnp%%%['g?ﬁ e dleferoaromatic ring

bet ween 1o andre idd@epeaddnly sateored from fFheCRY rmsmk’ol e

conposi ti, cl ai elnstyhe R2Q, and R30

radi cal st re er ;§21§é%)\;\%@ GRIRcP pom hydroxy, SH,

NH2, a hah Ogeﬂ tﬂé m?eggf‘ze% Kite; tv@é %Pﬁ)flee al koxy-al kyl,

hydr oxyal ky , COR21, COZR21

NHR21,  MR21 RRi R Ké@@)lmppn@mdysaeazd\fwm eydrog@] oxygen,

Is an alkyl. hydroxyl, NH,, SH, halogen, or a C;-C4 organic radical, and R’ and

R are independently selected from hydrogen, hydroxyl, or a C;-Cy

organic radical, and R® is hydro gen, halogen, or a C;-C4 organic

radical;

vi) 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, hydroxyl, NH,, NO,, SH, SOsH, P(O)(OH),,
a halogen, or a C;-C, organic radical, and each R s independently

selected from hydrogen, or a C1-C4 organic radical,;
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6. The conestible conposition of claim1 wherein the
R20 and R30 radicals are independently selected from

why@sogdase hydroxy, fluoro, chloro, NH2, NHCH3PCT/US2006/003956

10.

- of &haremastibtrerasinesisioncefpisins eyharey thedy

N(CH3) 2, CORCH3, thyl, ethyl, isopropyl,
tri PT%S?IBE%W?CCGWE'?IF%S%ythereé’tfhoxy, i sopropoxy, and

.trl frhe Qb RBRY &‘&n}ﬂfsﬁiéﬁ%f claim TEhGOHBEAS &&hﬁot&arﬂag%h or an
. ot ek

claim1 rein conpri ses a benzene ring.
conhEtRbAhé"lRérxqumltrc@ptombf tdsathm'ﬁbmttéﬁ’tﬂetM the R20

R USRIy Hher

hyduigr bl 175181500 speﬁ;'}hol@ozH cHo, ooRel, coszl
NHR21, NR21R21' 1, S(OR21, and SO2R21wherein R21

and The gomggtiblg map@ﬁ@@mf lclpimel wherei the kympound hayhetween 10 and
corr§§ onagoﬁgspo& tion of claiml1l wherein Ar has the
structure 0 R20 RRO/ or or R20O' R20 R20' R20

. RROThEROmBADle éoriositionr ofclgitn 1 kvhére‘ﬁ?ﬂle RiPer@RY raliealRak:

and, R20' radicals are independently sel ected from
hydtr@@@tndenw splested from hiyrlepxyeRHoNEL, aplegauqoaan alkyl, alkoxyl,

i sopr o% a@;ﬁiﬁ{ gg{k}@gﬁﬂoﬁlﬁ o@ Iﬁ/l@tﬁo eEO%PY CORY, NHRY,

i sole% ySRQnS(O)RrZ} fahdtSO@RQMepem B as:ptsalkgzD The

03|t|ono claml as .t
* st F& ?B?%‘GSU WPHOSHIEB/ PisAAB Wéﬁ%@ﬁ%&? 6&5%6“@&6 are

Rzoindéﬁ&{d%hﬁy tét@cte%Zﬁ@tﬁch a%%eﬁqg} Tysﬂa&% bmel%omeﬂttong,

sel ected from hydrogen, dr oX fuoro, chloro,
NHCPECHN(z,GFQ)QHz,CS&(S@-Is, Bethyl 1smat>pyll, trlfhtommethyl methoxy,

net hox et hoxy,

| SoBPRb PGt FIEPE PSS KB Woups. 11, The

. CONEBE cohestbMFgRgidsition oFtlaihal Whekelh¥er @inthries HBénch€ring.

structure: OO OO0Oor 12. The conesti bI F dy;*po& Eﬁlflon dentl
ra St Hdependently

pyr df‘,ﬁ]% c Q??’ [ )
con%%gcﬁ%(?%hmg{ydp% m 1 elltléelfg%3 ntcg{% aﬁ?%l%guﬁ tl’u%ﬂ“%iy alleyl,

r adhgdibsyk, hdlouleyleONe 00, M, B QGRS CO¥RAY WHREINR?'R?Y,
hydg 1%)‘(1)/ S((S)I 4P ra?td S((:)glligr %erem R* al;|1d Rj; are independently selected alkyls.

The comestible composition of claim 1 wherein Ar has the structure:

@@@
@@t

wherein the R?® and R*® radicals are 1ndependently selected from hydrogen,
hydroxy, fluoro, chloro, NH,, NHCH3, N(CHj3),, CO,CH3, CN, SEt, SCH3, methyl,
ethyl, isopropyl, trifluoromethyl, methoxy, ethoxy, isopropoxy, and
trifluoromethoxy groups.

The comestible composition of claim 1 wherein Ar has the structure:
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N(CH3) 2, CO2CH3, CN, SEt, SCH3, nethyl, ethyl,
i sopropyl, trifluoronethyl, niethoxy, ethoxy,

WO sopoeaexy, and trifluoronet hoxy groups. 14. HEEUS2006/003956
conmesti bl e conposition ofﬂplaiWIkg@herein Ar conprises

a furanyl, thiofuranyl, Rp 2y, pyrazol yl,

oxazol yl, or isoxazolyl ri 5. The conestible
conposition of claim 14 wherefn e R20 substitutent
radicals are _independently sel ected from hydrogen,

hy dwéheyein fHelRA’ and BAT eadicaldNi indepiGidently bl &) ﬂom@@afagen,

. ol M S AR SRR e

gr o4y r&? trifiG o RRIBI hBth6x & Qﬂﬁ??' 156];981)(9&, Qﬂ@frfﬂu\]aromethoxy

wherein conprises a benzZofurany
bengmﬂplsofuranyl or benzopyrrolyl rlng 17. The

LS Bk SRR 8, Sl L g et BelfpeeR® 2

hydrogen, fluoro, cht@o, nethyl, é&txl, isopropyl,

trifluoronethyl, nmg hokxy, et hoxy, psop®opoxy, and
trifluoromethoxy grou 18. The H{sti bl e
conposition of claim A--aS#% hAtl _ganpri ses a
pyridyl, pyrazinyl, pyridazine or pyr ¥m di nyl ring

hawngthe structure; (~ ~> -/[/\R6' R6 N-N RG.
1294 \NoF som6st &éqq%pcrs@mse”m@/ bwb%el Axcomprises ppKEidylRgyrazinyl,

and R6' radicals are
mdggﬂ &gﬁ’wgﬁgﬁé :? Igﬁabsent and are |ndependently

13sel dbtedmbstine Edrmpositiorc bf daim 1 2rethlaydin th(e glhubstltutent radicals are

fl t.h
BBy P AR B i e s
n'?gCHQ ,ECONTRYSEN] Sxit, 9@H9|rﬁétﬁ}r11 MHELRLR Ntﬁﬂh&of‘hethyl
pyri pyrazinyl,” pyridazinyl, of pyrimdinyl

r ad meéllloxryavthmgy umrwwcmtsﬂumomelﬂldﬂymrom5~ =" or N
3 g TS RETEEH B 1 PRy PSR ot
~01 pOfrotylipyrazolyl, 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,, NHCH3,
N(CHz),, 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:

fi\<===>;}% §i<f==}/3%

//

X < or X
R6 ‘N—//\RG' RE ‘?\J—N\RS
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R6 R6 R R O/ or Sor R R R7T R6 or or \ wherein
R6 i s hydrogen or a Cl-C4 al kyl or al koxyl radical,
w@ar@eI4186 hydrogen or a Cl-C4 al kyl radi cal . PRIIISINE003956
conesti bl e conp05|t|on of claim 20 vvher in R6 and R
are hydrogen. stl bl tion of claim
1 wherein hArl has k(\he bructcorre (\R7 R7 NN\N NN NN
N or~\N or fir. \gem R7 J\NJ or or N N
95 WD 2006/ 084186 USZ 06/ 0035 N orN N- N NN
whePdierRIRhe R’ anddR orpdicalsrarg ind @de@tbgm@sqm pa@bseeaﬂ andzze
The t
hydrrg&%ggé &e?ﬁy @ql%&&g%?@rtpsiilﬁ%? e con’p05| %1?8%#9? F%Ply t&‘ﬁuommethyl’
Wh e nesthoxyAethoxg dsopbep oty amlttuﬂEOroMetlhoxf,/ Nrodgé.. Wherein
mLs@l hy droggn or a . Cl-C4 alk radi cal,.. 25. The
¢ CRmestiepRIapesitinn of clainy; mhfr%aé\éuﬁa@wiylhaxra@ﬁ@l
str or or N Nz N
Bgﬁ gl & C})?ri@ﬁ&ln xg\dwgfhﬁ"inﬁ‘]theg I

0 or
450r~or 26. Tﬁl:k |bIe5_é T?_g)onof claimi1
wherein hArl has t str cture

5 /
fe\/_/zé

—\E
NNV S

20.  The comestible composition of claim 1 wherein hAr' has the structure:

O N S
H
R® R6 RS
A gl/g%f A~
RG o RB R6 v R7
‘L‘L/D\fi or L‘H/@\; > % [ Va ¥

Y
/O
g
f,
Q
-
/C/)
w,
_q
o
/\I
%j
w,

wherein R°® is hydrogen or a C;-Cy 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:

/E_rf or RlN_IQI or E/E—K\;
.?"L N/ fs EAN)\ rf 27

Rin-n N-NR N RN
or or i or \
A O AP T A
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Wwoadoms4Is6 N-- or . N. 28. The corresti bl e conposPeT/UR006/003956

23,

I ~\\ or NNor ~N~ Nx \N\ R7 27. The conestible
conposition of claim1l wherein hArl has the structure:

claiml1l wherein n is one 29. The conesti bl e

conposi tion of claism f‘whé e| n né;‘me 30. The
comesti bl e conposi gl 0 cldmi WI;EF/:T X is S, NET,
e

or 0. 31. The comest |Nbl e composit of claiml
whervdiereixXRY s 1§/dr@gen ofldCieGnegeiibradicdnposi t i on of

ComiTEOmET R R S SR s B dpedha rio

24ar e T EbR88Ible SdmpdsieorC Bkl DivBereR0S ihbhd R seficalal m

26

27.

28.
29.
30.
31.
32.
33.
34.

1 wherein R6, R3,  and RO are hﬁ/drogen 96 WO

2006/ 084186 PCT/ US2006/ 00395p 35. The conesti bl e
conposition of claim1 where * R4, R6, R7, R8, R,
and R10 are hydrogen. 36. Thg, conmesti bl e conposition
of claim 1l _wherein hAr2 conprises a pyridyl,

pyr adierath R’ ilrydpygeinrer @i GiyCa alkyigadleal The conesti bl e

25 ) RO chimgH e AR o FHifk Ly BReRdrEe ber e sbgie 1
2i1 orrigzzrdoeach RBOqf)\ Edgﬁgnde@wyo sel gﬁtggofrom
fleg,gNo N (:Hs)%\/cL CJI%%E)U\ a %@S

et hyl, i s%or opyI tri fsl Nlor omet hyl, et hoxy, e \xy,
i sopr opox Fifl net )%ﬁ@ e, comestill e
con‘posﬁ{’?ﬁm es‘cl af’zﬁ% eF'Lr)l eNpYT d| e %a N:al Fis

-pyridine_ radical having the structure N, , ' ~R30)
n" V\,herei )N IS @n i npPeger s? ectNmIOfro oM o
3 and e S i y d f ¥
group consisting of a hydroxy, ?71 uor o, chI oro NH2,
NHCH3, N(KH3) 2, COR2CHJ CN SEt , 0S@H3, methyIN Oethyl
i soprop /.{t)l\f&} ué’Fo Oﬁel‘;h&xgg)\gt %X%/(
| soprop y,Oan tri oSonef hox c
con‘posn tion of claim38 wherein n" is 0. 40. The
conede comestidmeraapasitinm effclaimal whasindpr dpnthg strpefure:

41. The conesti bl gzconposi 7| on of claim1l yherein
further conprlhsTng at Ieas Mi—Nsavory /4 )\;

P
é; '1)?- \N )\;96
The comestible composition of claim 1 wherein hAr' has the structure:
/E:I\! N=N
!
NS . N ~ or - N N /)\
N YN F
The comestible composition of claim 1 wherein n is one or two.
The comestible composition of claim 1 wherein n is one.
The comestible composition of claim 1 wherein X is S, NH, or O.
The comestible composition of claim 1 wherein X is S.
The comestible composition of claim 1 wherein R* and R* are hydrogen.

The comestible composition of claim 1 wherein R” and R' are hydrogen.

The comestible composition of claim 1 wherein R® R®, and R’ are hydrogen.
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flavor nodul ati ng anobunt of nonosodi um gl utamate. 42.
The conesti bl e conposition of each of clainms 1-41
wob@eo8418¢ he | 0g10 of the partition coefficientT/O820061@3956
conmpound between n-octa o:l .and water Jis,less. than 5.5 .,
3543, PREOREHEAT FBIROSEBI S Ao wherewaR h Rof R 6 Rad Trs Ri- el R ™ are
t hatyyjig ey food for animal consunption. 44. The
comest | gl e conposition of each of clains 1-41 that is

36a f dbd chmestfileemmpastivsofisidimnl. wiseinTie” compsisdstal feyridyl, pyrazinyl,
conmposi tion qf. each of clains 1-41 that is sel ected
frompwnﬁﬂl@aﬁmgconsi sting confectioneries, bakery

37Pr 00w tEmedtfife E0rBFIRionH NP KEMEISHh A WeSthe QlructBRYOr Y
snacks, snack bars, neal replacenent products, ready
meal s, soups, pastas, 97 vpagp B$@§4186
PCT/ US2006/ 003956 noodi—eWnned" f oods, frozen
foods, dried foods, chille oods, oils and fats, baby
foods, and,spreads. 46. c tible conposit.i on, of
caoh s R fisieddims B2, dhnangaRo R 1 fligpindenty
pouké¢ledted fromhthe ¥RABIBALISENG EfadiydSoxy0 Flubrlolth1sro, NHL,, WM H;,
comesti bl e conposition of each of claims 1-41 that is

a f N&En):f 69eCHa N, i odkEe mefby, otbyl, ioprapy}; toHuoromethyl,
part.i 48 4 . F onpsti bl e conposition
of té%e?hdx f&g%?ﬂsé)%%%}y’tﬁgtﬂﬁgmg sou%,&' a dehydrated or

38 condlntomteiblsanmosiifonsofdigimsionherehGhe pirediae reeldal Iy #2-pyridine
con]gq%siaigon of each of clainms 1-41 1-40 that is a
snafdiq3 Byving Be sENEESnest i bl e compositi on any of

clains 1-41 that is a ;@oki ng aid product, a neal

sol ution product, a neal /rv@%wégt product, a
seasoni ng, or a seasoni n;@d. 1. The conestible
conposition of each of clal 1-41 that is a beverage,

a bewereags” istininte@ér sdlcoRd €Foag o, CONELRN hiidéfLh O is ihB&endently
comesti bl e conposition of each of clains 1-41 that is

a sé8&lectedirom the groug gonssing s rdidraxye leerepeitpro, H2oNHCH,

eac | @¢ 1- [ n hal i

The NG Haf, R T RE: SOR s Bl g E Yoty

whenethoxyhah@onoprupok s, gades findromiethokipe conesti bl e

product at a concentration, fram.about 0.01 ppmto
39'aboﬁge s‘e}nﬁﬁ%@ COS@?OS*F}‘P@ Qf&i%é@@i%md?@B!ﬁ’po‘éiot i on of each
40.0f Thé‘b&ﬁesjeibfe]%o\fﬁ}%sﬁ%ﬁ JrRein ARG ™ jRrESent in a

concentration fromabout 0.05 ppmto about 15 ppm 56.

41.The Tho nemmestibleccommppsibimntaf ohrimfl whartindhrtiodraionprikinglat least a savory
wherei n t he.conmpound. i a,concentration

resent i
fro %oggﬁqcfuéa%fgmupboglggﬁ. SO luﬁ‘b%up%rﬂte‘The conesti bl e
42.coNPAs botheibRf copasdiitivh oFleddaf claithb 1WNERBERINANBAS LY of the partition
solution conprising about 10 ppm of the conpound has
a secadfigientnfite epmpayagddetvisenmmectanehpiet welpr fless thamas.
439" he L&ﬁgsttlb?e' &ﬁ%po'gfﬂféﬁ%f LERL & SRR 8P that is a food for animal
consumption.
44.  The comestible composition of each of claims 1-41 that is a food for human
consumption.
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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58. The conesti bl e conposition of each of clains 1-41
wherein a water solution conprising about 10 ppm of
wo b@sostmpound and 12 mM nonosodi um gl ut amat e hBST/USI006/003956

i ncreased savary taste onpared to control  water
Sol AP TR CaRSHI o4 FOZIP SiraRed Seflsnitiss ngs 6ils gad fats, baby
det grdsngath Hyeaihe majority of a panel of at |east
eight human taste testers. 59. The conestible

46 c onbs icoinestibdé carapdsitivh of edchef ldms\vibdr tancanmisesone or more
sol ution npLLSIn out 10 .of the conpound and
12 Waﬁbﬂ%@gﬁ’i%w%{%ﬁgﬁt %raﬂlﬁsgrp%]ﬂ%rncr eased savory

47t astf@e 35meQTHIAESAbdsRioh TRAEH Of c1¥iRdsel 4 B MathsiaOfozen food, an
conpri si ngnflz nmM 98 WD 2006/ 084186 PCT/ US2006/ 003956
nmon&8esikaiesdu pamBtly aimpdrtipdly copkadolopde nonophosphat e,
as ' . Woldl el . of

4857 o et Qb PfioreRbberflos I RRRE oo, d S brared or

conposdchiraed edupgach dsfsobai ms 1-41 wherein the

con‘% und is,_a savory agonist for an hT1R1/hT1R3
Py ec 3@ gpmegible qorapasyipBaticareold#Bsdi-¢} bri0dhatdye pragk food.

cl ai =4 | 43 I

O R R YOS o OTRAURC DA Yo o i B pituct, a meal
| i neolofion posluctt harabdnhahcehenhprodict, T berscingsdriatdeasoning blend.
co sition..of each. of ai.nms. 1-.41 wherejin the

Lo ot AU GO eatthe! R hirPRGES agiags, @ beverage
exphAgSRe beberdbe EEHERBat6A15 cell ine of less than
about 2 M 63. The conesti ble conposition of each of

52¢| ailhs camgstibheanapasitioneofcashpoimaimsiénthatisssols.ad jiiee.a
wat ol Uti.on conpr.i Si bout .l uM of. t he, c ound

Sof - 1F RSP SR Bob Ot hstaipp dofh g8 gjeohoRC bV erage.

54 mon@%e donrestipladonipsRion T eadh S¥lcliRbsnTARIhERELBE @bmpound is present
expressed i n_an HEK293-Gal5 cell line by at |east 50%
64. imrihe cemgEiihle produeicipseneenbatios Temahonf0.8 apwgo 2bopt 30 ppm.

55 E hatyf ?ﬁ@ﬁibilé’]ccbrngpao%ﬁgnsoq\é%p}yof cgﬁishtsq -EISWB?I%HI%Q go i gcr)lly’hels present

onest € conposition prepared W thou e conp
as inj acgedntpatioa froan abouty). (3 ppan peatelut O3 ppk. | east ei ght

56.2;gﬁﬂg}zgrgl%%bﬁégc}ifp{p%itwggjfég eq 7 qg%%%hﬁggrggqp t%g Icgllnggun%fis present
COoMgs b o¥nBfcRRtRk hEout @0 gp-lr_ﬂ?o &lﬁiﬁ??sg) bl e conposition
41 wh the c

of each of clains 1- erein ound, when

57.contbhe ecmedtible ¢oamposhiow dieach efdclpmCr-#1 GhEBM) h @atdRolution

rats_at .a caonc rati of abo 100 .

i | Eorgprictas RGP A 0y STIGTEY 4 ° Forory istpApdudssd badhe
NO AAKRILS 6f a hanel 6f 8 1EAE bshPRuhALabBtSter® /. A met hod

for nodulating the savory taste of a conestible

58.pr odbe corpesiibid eommpsition gfeash ofi elginag 1 ¥ éaderedme water solution
;g g@&hﬁ»l@&&g Qt;o%j Y6 %)pmoc{f tﬁ@gorﬁ)lgoﬁg ffid HE%%WIE(%O%O&GS{ gGIS{Mate 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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b) conbi ning the conesti bl e product or one or nore
precursors thereof with at |east one conpound of
wo-e00a08€a8€ | A), or a conestibly acceptabl e sal t Pehesm®08/003956

to forma nodifi pestj bl e product risin
Z? Pibnofodgi g 2o 10 GRF Being masgpeshateis determined by the

“ﬁﬁ?’d}ﬁ 1 3¢ hidledsk Blsht iaBretifigergOnpound of
ormul a ?loga PRI BElefst T }gﬂi}ﬁaﬁg agt%&g%(s/ 084186

60 Pmﬁ@szmestm@ﬁ@osmomof igAch & dRiijrds, 1-AlAwhereidHBe cEBPdund is a

hAr ereini) n is zero, one,
gavo rnéSt 1% a%‘c}ﬁ)1§ len%ﬂ#ﬂregeﬁ ?f‘dependent ly sel ected
61 f r OfIhé b&n@itfbﬂ@cdiﬁﬁb%itﬁ)hldf @aéH oftI&lhRX Y41 whereMBe cémpound has an
hal oge organic radical, ii) n" is zero,

one E%tsmf@r ap hTilRil/é@lRé mereptee lxReed én amHE@@Safﬁrm 15/cell line of less

sel e the group consisting of hydroxy, SH,
?h aﬁaliltlé)é@d a d-C4 organic radical, iii) Xis

62. NH TR c&neﬂo@ Gonﬁﬂgltloﬁrof Chth of fAimAN 415Wﬁeﬂéﬁ'19cﬁ¥ lc@mpound has an
pyri d pyrazinyl, pyrimdinyl, furanyl, thiofuranyl,
pyr E@%s/(yﬁor ﬂt?éﬁzl&lﬁhw recdpdorsptasefilinanyHEK283-Ga 15 cell line of less

ben ing v) hArl has the structure: X3-X1
@%&&%M; or J, X2 or (1) X1 is NH, 0, or S, (2)
63. X2 11“Be dorREstiGREcompRERioN oRBadhSo MYFME IS, wheftdh %%mp%ﬁn@ when
organic radical, (3) X3 is N or CR6 wherein
| s ﬁlﬁm U‘gjjg‘ﬁ a ‘ﬁatﬁla%&}g@n cogppriginglabost I wMyefithe corapiourdl of Formula 1

ol BAE o P e BHAT D VB B

Rsoraeqctopaipsesaécﬁml amwm@samodm 8B |11ﬁ§ b?@t leﬁﬁt@@)%]ydr oxy,
SH, _NH2, a hal ogen, al kyl, al koxyl koxy-al kyl ,
64. hyd'lflé@(%pq@lble com;qoglélpny)pf eac@\q’f ctgg@p{l 43Hbnt leorE 2ncreased savory

CO2f338 a5 N)_Bﬁgred NR%e Ig§1%es‘c1b% cégg’gsnﬁo%dﬁrggared 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:

99



wherein R32 and R32' are independently sel ected
al kyls. 69. The nethod of claim67 wherein the R20 and

wRsnadscal s are i ndependently sel ected fronmP€TES2006/003956

68.

69.

70.

group consisting of a hydroxy, fluoro, chloro, NH2,

NHCH3, N(CH3)2, CO2CH3a SEt, SCHS, E‘éﬁﬁy’} et hyl,

i sopropyl, tri f( et i, XA et hoxy,

i sopropoxy, and tri'fl’'uoronmet’hoxy group. 70. The met hod

of claim®67 wherein Ar is a(@henyl ring, n" is one or

t wo, angﬁ@a h RO is independently selected fromthe
group cARSiY6tFAY of nethyl, ethyl, isopropyl,

trifluorpmet hylis Bl dHeXdwo, bF iHrbdl@h@ BRIMOR s indéséndently selected
et hoxy. 100 WD 2006/ 084186. PCT/ US2006/ 003956 11. The

met hod of cl dfom &F suher ednsisting g hydroty, i INE, gdralogensiag a Ci-Cs
one or two, andaegcalai lgo i s independently sel ected
fromthe gr ofﬁgc%ngl sti’ng of methyl, ethyl, isopropyl,
trifl uoripmet hyt is Zemd, baxwol ér thtedpameich®<Yis isdegendently selected
et hoxy. 72. The nethod of c¢laim67 wherein X i IS NH,

or 0 73 THEOTEANSEBFORSIsnmOE RYHREY ik Nets 2alogan, or a C1-Cy
The net hod of j wherein Xis O 75. The nethod

of claimé67 v%%@é%gd%?ﬂ’i s NH. 76. The nethod of claim

67 wher diih XZiisNH, O, 37S(Ohh8Ogetr iith, of cl ai m 67

wherein . is, CH 78.. The thod qf clai.m 67. wherei.n

K81 8 NI 70 A2 B DR e B Ty s Befforanyl
80. The neth b7 By R0 84 1Ri dopbEndé Byl rin

81. The netho fyl’gﬂl)eg]ikm 67 V\’he?g(ibno)él%al?}g NH, an X2y &
and X3 afe N. has thaetrueitteod of claim 67 wherein hAr2

has t he structur§( N 1R3~) n.x,-83. The methad of

. . :— : A
cl ai m 82 wherei ny8agh R3g i s i/adgpendent |y j#efect ed
fromthe group: Steting axfy oxy,i’m}f
chloro, NH2, N N(CH3) 2, CO2CH3, SEt. SCH3

met hyl , et hyl(l) XsopNblpy), or Bri f | uor onet hyl , net hbxy,

et hot of o) dPhes: Wb AR BYNGC v i tigelierg OrCs

2-pyridine radi galanftaviiosl, the structure: s~ N , JR30)
n'. 85. The nethod of claim®84 wherein n" is 0. 86.
The net hod of (3¢ PaiisiVax GhevkdreindR” ip bydroggy a Iplogepsar fidei-Ca

of claim 86 wherejn. . 1.1S | ected fromthe group
consi sting of oﬁfga%ﬁjg‘ﬁéb?‘%%ﬁ CF3, CH2CH3, OCH3,
OCF3, NHGH3, 1amdid\¥ £pidd, pyrazinyl, or pyrimidinyl ring.

The method of claim 67 wherein the R?® and R*® radicals are independently selected

I

from hydroxy, SH, NHj, 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.

The method of claim 67 wherein the R?® and R*® radicals are independently selected
from the group consisting of a hydroxy, fluoro, chloro, NH,, NHCH;, N(CHa),,
CO,CH;, SEt, SCHj, methyl, ethyl, isopropyl, trifluoromethyl, methoxy, ethoxy,
isopropoxy, and trifluoromethoxy group.

The method of claim 67 wherein Ar is a phenyl ting, 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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88. The nethod of each of clains 67-87 wherein the
nodi fi ed conmestible product is a food for human
w@omsasqaBé on. 89. The net hod of each of cl ai mrsPGTUB206/003956

.Wherein the nodified conesti.ble product is selected
Mty or'rﬁ? ethpdad slade fy whareg %dﬁﬁ%@@%‘m&, asis opgles to, and each Ry

Pr ogUfilishent y%%fe@fgﬁ’frongﬁierg)??tgf&glgﬁﬁﬁ%?gégfg@&%%{hyi%{o%yl,

snacks, ‘snac ars, neat replacenent
20067108448 6hPCTU8RY06IM0RMEShoNye aad etiery.s, soups,
past.as oadl.es, canned .f qpd ozepn foods, dried
724 oogg‘? hlgﬂ}q%pé”&fam&%dg’ergp?&s%&\fl—ﬁ,&r@ baby foods, and
73.5pr BhéltmettRA-of L@ WRGCiATK Rach of clainms 67-88
wherein the nodified conmestible product conprises one
Th.or 'Wbe methogtod clapn 7twlerein sty O.veget abl es, grains, or
frui . . hod of gac f clains 67-88 wherein
75't he*rbrgglleﬁ?ogé;gg%ﬁ%ng@i% %elﬁpgdfj ‘is a frozen food, an
76.uncthkedttoded clagh 62 Whdrdix 3ghis Narti al | y cooked f ood.

2._The nethod of each of clains 67-88 wherein the

9 .

77 nod ks wethod oé slatm (6@ vheseinet: is €Ha  soup, a dehydr at ed
78.0r epOCeRtH - - soup. 93. The nethod of
eacﬁ o?lgﬁa?ﬁgﬂgé?zgwﬁﬁé?g%g£¥%e nodi fi ed conestible

79.i s ‘Ehemathlod of olafin 694vheldin X OBd any of cl ains 67-88
wherein th (fied conestible is a cooking aid

gaprGE@FPF&QgﬁgggugéﬁdﬂFﬁﬁn Zéaﬁg%fﬁ%Nheal enhancenent

81.Pr OtChnethdd $E8RANIGT IvhePdin & iSRBS 9A 5. The
nmet hod of each of clain§n6 88 ﬁherggﬁﬂéﬁgqﬁh ified

82. c orBls mpthed pf oldine 67 ivehepein hdveaadies steachewer age ni x, or
a beverage concentrate. 96..,Th t hod of each of
clainms 67-87 wherein the mﬂ&% giconestible pr oduct
is a soda, or juice. 897. U nmet hod of each of clains
67-88 wherein the nodified Conestible product is an

83.al chiahbiod ¥ €16RA82 wIdreid g&g}"@& RORI§REeRly ElRi@Brom the group

67-88 wherein the conpoun ormulla 1 IS present In

t heCoRpigiing el wiasy, iforo, shlot A¥Ha INHCH o N(ERE:):a €006 H;, SEL,
fr b . t 30 m _99. The net hod
of "t AEREH B R ossneRR Mgl S oF Tooptopory, and

Fortnfibaroetioxgr esent in the nodified conestible

product in_a_.concentration fromabout 0.1 ppmto about
3 cthpd of elpwn p7 sdgrain hepatidug radicaliea griveiding radical having
eaghe 8fugh@l s 67-87. 101. A savory flavor nodified
conmesti bl e product conprising: a) at |east one

conesti bl e product, or eNQI (HIpf € precursors t her eof

and b) at |east about 0.014pm of" one or nore

triazol e conpound havi ng .

85. The method of claim 84 wherein n’’ is 0.

86. The method of claim 84 whereinn’’ 1s 1.

84.

87. The method of claim 86 wherein Rjy is selected from the group consisting of OH,
SH, NH,, CHs, CF3, CH,CHs, OCH;, OCF3, NHCHj3, and N(CH,),.

88.  Themethod of each of claims 67-87 wherein the modified comestible product is a
food for human consumption.

89.  Themethod 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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Fornmula (I1B): ~R30J R30 N--NH N=~ n HN-N N=~~ ) R201
Ar~NkX or C ROAr~N~X J ° 7~ n (I1B) 102 WO
wWQo@6/08844d 86 PCT/U82006/003956 or a conestinyCTnmzmmm0a56

accegtable salt there 6%£ﬁere|n i) n s zero,
o1 r{‘??#%éoupénlaaséaécﬂ S ?@P@l@&&%ﬁlf%@eﬁw@ﬁds chilled
froﬁb(mgdélqg%d o, bd¥Zoods, Bdd s, and a Cl-C4 radical

seI ected from an al kyl, "al koxyl, aI koxy-al kyl ,
Ony drldgymaatrad of ¢agh oﬁwﬂ@ms 6@88 vaeRdin thmmlﬁemmestm@mdua

, R21— n. and
o EPH IS OF s Blog RO iy degteBfes: gngcr it
91 z er The aiehod MWeack bf EBIn@L67-88HheRENMERbdifed comestible product is a
|ndependently selected from hydroxy, SH NH2, a
hal &gesn fogdgamnurgooked fogdi era fulls pépm@ally eenkeddoodal kyl |

al k hat oal k .
228 KR g B YRR sDRAA b Pl
r adisoug, 2 dehgirefed or RaeanstedSRUp, 8f £diyndapendent |y
sel ted al X1is NH O, S S02, or
93CH2 iag')etlmd %JSeaféh B#]I%l)ﬁxy}s 6|7p§/8( Wh?qem tbg rr@gl;t)m comestible is a snack
pyr igggadi nyl , furanyl, thiofuranyl, or pyr f ol yl ring.

102. The nDdlfled conestlble product of claim 101
94mhed b method anyicdzbiims 6%1’8[8@\'11@&111 she ipodified tomestiblieis a cooking aid

nodi fi.ed conesti e ct at, a, concentration from,
P bohtodf ety HEEPSoich B diet e Pn SRRl otk mtpasoning, or a
havsemgomﬂgbfeﬁanul a:

%5(2 met hoxy- 4- net hyl henﬁll) 1H1,2,4-triazol - 3-yl
95 t hi ywﬂyqd) >¢a¢hj<pf}féa1ms 67-88 wherein the modified comestible product is a

2- (g?iseg%rei ﬂé&é‘?&éy hBJISPX iagve%al_gl-e%brleeAﬁtrta{el azol - 3-ylthio)m

96. 2 (The mﬂﬁﬂmﬂepﬁs«sﬁdmlmuﬁlaﬁwﬂerelw the ﬁiodiﬁemlcbﬁiegaﬁrsbmﬂhct isa
pyrldlne 2-((5-(4, 5-di nethyl furan-2-yl)-

I) H- 5048, L JPiCaz ol - 3- vl t hi 0) net hyl ) pyri di ne;
97. 2 (ﬁ“ﬁ’e fnbelol I?)\ﬂe?&l ﬁﬁ{lﬁﬁ B? ﬂﬁr n the lalod1ﬁed cgm(eftg)le product is an

4-triazo pyri
(4alecnl‘h>}llc-b2vcmgdnoxyphenyl ) - 1

S comlas P4 SECLpA s WAl hebrubY compmimc et Hornuls Iipresent in
WDdllhle Mddied OSBRI ProdRE ki &;nc@nt&%'gﬁ%fohpgﬁou@ HRAYpn to about 30

conprising: a) providing at |east one conestible
profiigt, or one or nore precursors thereof, and

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):

N—\/<R30 N—=N N=\ /(Rao
( RZO%A /)\x/’u or ( Rzo)\ Ar H\ ) X/—_U

(IB)
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b) conbi ning the conesti bl e product or one or nore

precursors thereof with at |east a savory flavor
woe@alostiserg anount of at | east one conpound of PCHUORIME/803956

(1C, or a conestibly acceptable salt thereof, so as

to for ma 2 cepsihlEdced B teerprlo HtiEEIN wher ei n t he

conpound, of FEor. 520+ -
S006r oot o6 LT ’o%{(-?iqowégg%%ﬁ&? %€5%§ \I/STI%Q%%& Ay, selected

N or (R20 Ar-forhyécxy, SdNHheralogen)and a CsCz tadisal erlected from
two, or three, an ch 0 is.ind ndent .y, sel.ect
fromthe grod® @sﬂs% P ‘fxyh%ﬂaﬂo \{%ﬁ?xgﬂ‘fylﬁ@?a@, &R, cout,
hal ogen, or acGd; COR?Or gem® NaiRE aNR*R?), 6t 'SR radial) wherein
one, two, or three, and each R30 is ind%&endently
sel ected frdif hé R§r egindepsadentiysgleoedaitylssH, NH2, a
hal ogen,...or a ,Cl-CA organi ¢ .radi L inl ) 5 X0 dS ey ted
s, s(0) s, ol FHRRYS WReP ee@adaer?ﬁh Bég isdépetifintfsclecte
i ndependent | yrs@ihgatoxs, SHONHEH088RA, ar@kyGely radical selected from
hydroxyl, NH2, a hal ogen, or a Cl-C4 ora‘%%gi C ra@écgﬁ COH
iv) Y is NH @ alkyl skopyl dlpy-akylchekexyalids kalealid, Ge CO2H:
RO are i ndep@ﬁgf@htdl?ez sebgﬁizmaz BRyd? 0gQIRRPXMEGN wherein
a’ ha

hydr oxyl , NH2; ‘ogen, of a Cl- organi ¢ radical,

v) Ar is a phrthahd RIY mrdiptiepepgermlyi seidctedmiiyilsyi di nyl

furanyl,. thiofuranyl pyrrolyl _ring. 105. A

modi f i ed‘lle\,orregtwyl[%dprsog{@tg@’éﬁ by the method of

clai m 104y 108, i SIRLhPOPyh &, SYREAAL hteinidhe | SR¥AKY thiofuranyl,
taste of ?’;1 correlstiﬂgﬁepg?%g%é’tﬁgonp% fé?ﬁg ﬁl’% pr O\r}/,i di ng

at | east one agyesiylbing. product, or one or nore

recursors. thereof and b omji-ni t. G ' :
1028 r gﬁmo@%eé ﬁgmgé%@r%p@laﬂ?t é% ﬁfaggﬂ QT t\ﬂ%e F%% ?he.:W ?ﬁoﬁ% k&lﬁﬁound 18
| eagibseRnfh (he ARRIAH Qmdsableptatuct da conterfration®i®ihi Mopt 0.01 ppm
acceptable salt thereof, so as to forma nodified

contesbpwl 4 preduct conprising at | east about 0.01 ppm
e e A H

~ Rz of5-(2Anethéky-XirhkBylpAeid 1k B3Q)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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n (I1D) and wherein 104 WO 2006/ 084186

PCT/ US2006/ 003956 1) n' is zero, one, two, or three,
war@e®sake R20 i s i ndependently sel ected from t PET/JRINE003956

consi sting of hydroxy, SH NH2 a hal ogen or a Cl-c4

or ganl c radl iy i) an\ ero, one, %Rso
a ach nde@ent I sel ect ed m t he /gr "
Zﬁé‘ﬁgr /$N%\ df oxy,—SH, orNHZ

organi c rad| cal, iii) Xi ,C;\IH O n's, S(O)
CH2, iv) Ar is a phenyl, pyridyl, pyrazi nyI
pyr iaﬁﬁiﬁvihﬁlgﬁlln furanyl, th| of ur anyI pyr r ol yI

b f f |
benzof ur . R0 N0l HAB hroc@lp D ERERRY R clected
R6' \rNy~ or fidm teRougtiNsisting Hﬁhydm;%ﬂ,eSH, RE,, atchld®en, or a Ci-

are independently selected from hydrogen, a hal ogen,
or a Cl-C4 oré%&rﬂr%am%ﬁid@éla and vi) hAr2 is a a

pyri dyl, 1§yra41'”31¥ ero E nd Wb Br Phed¥ | aniiQ6h R gYdeg%{?ief&cly selected

product prfoduce e’process of clarm 1
nmet hod f or rmd’rdnathergoum@nsmmg yf OHS SH, ditl,aa hanpst, bbb €,-C4

product conprisin a?p roviding at | east one
comesti bl e pr(%ﬁ?él% ne or nore precursors thereof,

and b) cepi n'mﬁm%cgrﬁ@)'%FOPCRQRtRVlﬁEelﬂRéaﬁ&RﬁQfee
precursors thereof with | east a savory flavor

modul ati ng andudeperdently sele@tsql fromehyslorgeoueicl/geh, hydorsyl NE, a
(1), or a co gfo Iy ac(rc tglrble sat thereof so as to
forma nodified Seonestibre proaite? Lwherein the

conpoundigf For xNIa, ©) 3, S(@ﬁ S(blze of @Rﬁﬂ? avherein & and R’ are
Ar' -, Y,R-C,R Y~ X n hAr2 é
independently selecte from hydrogen, oxygen, hydroxyl, NH;, a
halogen, or a C;-C,4 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:

Hz——hArZ’(Rw) n’

( Rag /hAr1\X/C

n' Ar
(ID)

and wherein
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wherein i) Ar is a nonocyclic or bicyclic aryl or

heteroaryl radical conprising one or two aronmatic
wo 2ovgesiiselependent |y sel ected from benzene ri nBST/ULDIB6/003956

WO 2006/ 084186 PCT/ US2006/ 003956 and_ fixye or si(yi

merber ed) het 8¥ dRESFP> FUen{yeo, ObtEer: APORN R 15 fgependently selected

optional |y hayi istill of RY@8x A i ah -

radi cal s bou%dlﬁ?%éégg?%?m Sel?%ion {éac)ﬁ ’de%gig%itaé{g}b%l S or 2 Cr-Cy

i ndependent | yorgalieeddéehl,f rom hydroxyl, NH2, SH,

hal ) . . yis .

e 990 50" b o oo el s BB iy setected

or one; iv) harl tﬁé%,fau{é bRisPihg S Ny R P I NS hafaRieN | or a C1-Cy

ring radical conprising at |east two ring carbon

at oms and oneorganit badeé@lri ng het eroat onms i ndependent |y

sel ected..from,0, or rei ny remaini ng

menber s 18$ t{%“h Codr g%vvgéz’rqrgjﬁ%re i ndependent |y

sel ect edy{ r oM+ fsraQiRefiAS INIFazingl, pyrirBidthyl, SuraBfOhiofuranyl,

S, CR$3RO, or NF%?(])Q; %Pﬁy% i nt e%ggis zeyro, one, . .

two, or threepymalyl) berpofimenylienzethiofmgngner iazepyarolyl ring

i ndependent |y, sel e d .hydr ogen, oxygen,

hydr oxyl‘f’?) N%ﬁ?gﬁglsggétﬁ@'or a Cl-C4 organic )
radi cal, and R5, R7—and R10 ar i%&)e dently '
sel ected from hydggéeﬁ;?\/ﬁ?ér oxy?),\ or 1-C4 organic
radical, and R6 is JQydrggen, ohal oyen, 5or a Cl-C4
organic radical; ®PiN M2 is @®EfmweN oR® si x- menber ed

heteroaryl ring hayin t- | east on riig carbon at om
and at | east one fyﬁn@t’ gen afg Iﬁ]:}aa}:ra wherei n the
remai ni ng nmenbers o(f\ t heZ het @roar§\| ri\'\g are

i ndependently sel @sﬁjad_// Es0m ,‘NN,—//NE(Sl, 0, and S,

wherein each R30 is 4 dent | I d.f
ARG R U SR e Ty
each R31 is ipdepsngent|y, selaed@dichr @m hydrogen, or a

Cl-C4 organic radical, and wherein the conpound of
Fornmul a Y1) hiadr'ana EESOAYopyraginiT eRpyrHmoRD] tingim

eceptor .of |ess than about 30 M . The product

107, ofidey rriitgt B IePHEie PEm B 1207 A et hod

104. or ARSIt Bfor Rgbduling Ay otyasste o0h cameaibbsprotihe comprising:
product conprising: a) providing at |east one
con®st i bprevisingiaideast one esveestblepspdiichoE OuF SHRST IFEFUATS thereof,

and 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:

@3\ <

Ar hAr C-

\

X 2

\fvjm/ - hAr
0

1) Ar is a monocyclic or bicyclic aryl or heteroaryl radical comprising

wherein

one or two aromatic rings independently selected from benzene rings
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b) conbi ning the conesti bl e product or one or nore

precursors thereof with at |east a savory flavor
wore@alostiserg anount of at | east one conpound 0fP(1T)ﬁS2MlS/003956

2006/ 084186 PCT/ US2006/ 003956 Fornmul a, (1)

conesti bl y aceddivetsr sixsmpmberpd helsroaryd gngs etaeh F@P}ﬁﬂﬁ ring

gg?lnL: Zd( | ;: Ogg)s I%lglf I?agzﬁr%&&t m%ﬁ%ﬁﬁ%@b%ﬁ%@ﬁ%&ﬁcﬂé bound

hAr2 M(l) mhets Iwhere)n éserchuRsz‘) eadivmi isdypddrieodantlytselegiet ifom
aryl or heteroaryl ra one ar t

aromatic ringd I‘?ﬁg’gﬂil Sltagg CFmﬁmgﬁaﬁéﬁa&
rings g}) flyq @r SS§ ngg})qﬂg@ﬂb@tl\qfoar yl rings, each
a

aromatic ring optfon ving ‘oné, fwo, or three R20
subst i t uigint rmds&&lmtegcnmnbortdmr eto, wherein each R20

radical is in end ntI .sel e rom .d o

SH, hal ogen, lgﬁlﬁés%:lveﬁ YF AR er?da%qt%rgprymﬁ ;?@Qa}l c%pﬁg'nsmg at
S, (O, SQ2, 1688t rin@lcaf¥oR atonhd dnld JReits trberih@hetg@atoms
zero or one; 1v) hArl'is a five or six-nmenbered

heteroaryl riimdepeadensly schastrdrram Rl Naror S) WheEIn 1 TPARIDS

b d
|C ﬁ(r-j e 8 2 n gte gm& yr%ggﬁbgfgf é &hef éegér’ﬁ% ﬁxﬁﬂg nﬁg ég 1\?\1%%&“5%1:2/ selected from

remai ni ng WE;H-’Q@J@R@]NIN’E” het er oar oi natic ring are
|ndependently selected from fg o N, NR7; v) Xis

0, S, S(Yj) S&ds OcReRE)), §92:l@&@‘ n the integers
Zero, ong; tV\ﬁgéeoi% Qfs%@ro ¥hd )twgzlortﬁ%e R3, R4, R8 and

RO are indepen e¢ted from hydrogen, ¥r
hydr oxy! yiiNH2R!, 984, Qﬁémd Rt ara ikpeicotly selpeed from hydrogen,

radical, and R5, RY depend
sel ected fr onPWP }ﬂ;ﬁﬁb%ﬁ hapo@FR PTé1- 1C§X Oregaiga radical, and
radical, and RS {’Sd® agaRdepRalaen rse1eetredaroﬁihﬁ¥ogen hydroxyl,
organic radical’ viii) hAr2 |sla(§J ring

.

optionally s ubsa Ci@l edgamic tadmal, 1sdrydgogqaohalogen, ora C;-Cy
radi cal s |nde8endenté§ sel ect ed fron1hydrogen a
hal ogen, or a“&f" ganlc radi cal, and

viii) 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;-C4 organic
radical, and

wherein the compound of Formula (I) has an ECsq for an hT1R1/hT1R3 umami

receptor of less than about 30 M.

109. The product produced by fhe process of claim 108.

110. 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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wherei n the conmpound of Formula (I) has an EC50 for an
hT1R1/hT1R3 umam receptor of |ess than about 30 M
wd 2ds/094186 pr oduct produced by the process of cPEi/IsHa&003956
107 :
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:

R4
hAr! \ \ !
Yﬁ/ hAr2

1) 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;-C, organic radical;

i)  YisO,S,S(0), S0, CR'R? or NR?;

1i1)  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,8,S(0), S0, CR®R® or NR'’;

vi) n the integers zero, one, two, or three;

vii) RLRLR3 , R4, R® and R’ are independently selected from hydrogen,
oxygen, hydroxyl, NH,, SH, halogen, or a C;-C;4 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 C1-C4
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;~Cy
organic radical, and

wherein the compound of Formula (I) has an ECsp for an hT1R1/hT1R3 umami
receptor of less than about 30 uM.
111.  The product produced by the process of claim 110.
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