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conp03|t| ons. Background of the Invention 20For’

ENHANGERS', €, conteni efirhiehaara nabrpmmedipyneefarensl i hepesiitctyoles all
u OSaend/or conmpounds have been added to foods, beverages,
PUPOFd/ or comesti bl e conpositions to inprove their taste.
Al t hough it has Iong been known that there are only a
few basic types of "tastes" glsvveet sour, bitter,
salty, and "umam --/55%49§t edpyentiop ogi cal and
bTRCheheRl el irdatef tol idskb i REILE RV AndVBSirROOAd fYavor or taste
under stood, and nobst taste inproving or taste
modifiggselitiohian g ﬂamrmg@r Hlaveringeagantd ps¢ Byer ettastgregkdngeyymore
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comonl y added to many food and bever age conpositions
to desirably inprove their "savory" flavor. MSGis

known to produce qﬁd&%ﬁﬁmﬂqg@ﬁémsnﬁgh sonme peopl e, but
very little progress as been made in identifyi

aFaricentyriey. varitys ptugal esd pratupgcompesitigns and/or compou%ds have been

added to foods, beverages, and/or comestible compositions to improve their taste. Although it

has long been known that there are only a few basic types of "tastes" (sweet, sour, bitter, salty,
and “umami”/savory), the biological and biochemical basis of taste perception was poorly
understood, and most taste improving or taste modifying agents have been discovered largely by
simple trial and error processes.

One of the five known basic tastes is the "savory" or "umami" flavor of monosodium
glutamate ("MSG"), which is now commonly added to many food and beverage compositions to
desirably improve their "savory" flavor. MSG is known to produce adverse reactions in some
people, but very little progress has been made in identifying artificial substitutes for MSG. It is
known that a few naturally occurring materials can increase or enhance the cffectiveness of MSG
as a savory flavoring agent, so that less MSG is needed for a given flavoring application. For

example the naturally occurring nucleotide compounds inosine monophosphate (IMP) or
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30 known that a few naturally occurring materials can
I ncrease or enhance the effectiveness of MSG as a
wa@amonyi4éit avori ng agent, so that |ess MSG i s nREEs20h9035837

a given flavoring application. For exanple the

natural ly occurring nucl eoti de conpounds i nosine

nmonophosphate (I MP) or WO

2009/ 111447PCT/ US2009/ 035837 guanosi ne nonophosphat e
guano%im@l\@t bn@}fh@sﬂﬂﬁ%"(’@ﬂ\h@ AN Eoveh BHAES Qkﬁl‘éfg‘;st@ rﬂtgé/@f multlpher effect on the

I'ier effect on the savory taste of

savoryNasfep mﬁbéﬁeVeﬂW%dMW 173 %@bﬁhdlfﬁﬁmlt@n& exgppiepive to either
I T MR T .
to mar@zpmkﬂnmhhhﬁedﬂnl’f&m/ccﬁmbﬁs dlesh e;qﬂﬁsﬂm«ftﬁmﬂlnds that would provide

andloni gk BERAPEFLlce THE Db B ECeapeTgRscHy A R gy s present.

e.g. to m@ﬂlide%é/naeh%ﬁMm@ﬂ@M@%aﬁlv@J c@na b6 drP @fghivalue! anRnt
to replace the need for I MP or GW additives,

g.
espem@lbuﬂr@ ifh éhespmpeviydsiepyl by albaskeat lowrencriraiiope ep af foyminimige costs
munxmeEWEmﬁﬂﬂﬁgunds coul d be used at | ow concentrati ons,
SO as to mnimze costs and possible health risks. In
rkmemmty@mﬁstEMBmangﬁmimaﬂmgiamdehﬂﬁmbﬂmnbgadedpmnmﬂmbdn

underndingr 08 Y g B S A B e el PO B E AL R eGP tions For

exampl@ $ds€ BEIPERPEItERs inkOFve® ﬁﬁﬁﬁé Bercéidh %aﬁeﬁ'@e@ﬂ&&%nw RAERIME in
involved in taste perception have been recentl

mamnjagre A PRtig s, Hverditierans fanyi Hesfrq pr@tﬁllaeoupiqﬂde@mforf%bf‘éﬁtfed to be
anOIVE@m t%ét@ erQ{Ptlg‘n PFA¢8ind TGRY p{la%g béé?ﬁﬁ&h Pled _I(}g@cl, le ‘J%jq\gdelgo Qeal Cell

I nNvo taste per ceptl on, T2Rs an ave een
(2001) I6(R)i3Ri 880; 4Ber ot &., §ell (H0E bHN(6)e493a102; Claldrash@@ x} al., Cell

oo B8 A susERabnsth NEhstapoo Fpiispt BB etk Brap gt Acad.

Sci. US@Q2(7(Q$9Z%1%62 KL%@Mbﬁhmlayeai cfdl, NaN&I: N%@roécﬂ&@@ﬂom) 4%(:):492-498:
i, et :
U.S. Pripbigof-46h 4f0 8nd HGE @ubllxﬂﬁﬂf)%‘;}’éw/ 0(&54aW0 09(%&1@15 art,
WO ob'@(%@% CiRNGS (i%?&ﬁ &6, %@U §f%%feﬁ9§1bh%t§m IE’§§003N§§32407 Al). The
148; and PCT publications WO 02/
entire @1@¢16811@8>fahet amm D2tc0iGeBdatioan dnd/\@luﬁ/p@wmsmed amyedintgly above
are herg %gqrc]:t EJJ ?atee%d 8?&1{1 ﬁ% reLfISrer%g Ogosr%ﬁ%gfpg)% SA%nz)h]fl;Ir-lbéglt) Iﬁlg}]rsdisclosgres of the
identities aude stnpairend s 2Ris taad Til mﬂnﬁtaahy taaimv@pﬂ)@ @f(ﬁelhfe bgbi¢thods for
. jﬁ orated herein bé ggerence r Eses
artificially. p ?Sﬁﬁlgé OSE KesePtoRi 18 e lb pfse &) BYing r‘?sé} ’ﬁ‘glc{" gesfpgsereening

compothidistgt@Balokay! ABnd 1RssTRI®| amg}s LRaBsEhiEIEhERIRPut screens
proteins; b) methods for artificial I% expressi ng those

that mﬁ?é@@ﬂf IR IST B3 @l IRYT Hsrecepggr ageyipgb @re@stulc tlmmgn@enl the
i;ng conpounds as potential "savory"
pﬁﬂm¥ QP&EE&%ﬁ%g ﬁ@ﬂgpand d) assays and/or high throughput
SW%ERIS%&ﬂaRimmﬂgumﬁﬁﬂi&kﬁ?iB&xﬂﬁMﬁiﬁZﬁWﬂRﬂihéuephﬂm

percerf, 16 B ETR BRI ree TGP e R B 5 Li. et al.

Proc. N&E |Aéd@58cO\U’SA 2R09pIRs RhBic6 31 ece it Wae disélofidtih wo 02/064631
taste perce |on the TIR fam |y includes onl ree

and/orERIBF 187[6_|_ CG]]TIRZT 1Rarembers, whegge-axpressed 1lapu1%£1bbrr@2tmmahan cell

lines, Q@é&b FSQE ose 'tlon%%‘%éb %geg)?c)é%%arﬂ%ﬁgﬂy"’\/\%g%%o/uﬁgi}gag%J)-)é)ﬂﬂrgssmn of

TIR1 artd TERinRlRitaderbest s¢ll whdts 1o o-fencpioed S8R 11TH RSwav@pl(@imami”) taste
manmal i an cell 30lines, assenble to form functiona
taste receptors. Particularly it was found that
co- expressi on of
2



10

15

20

25

T1IR1 and T1 R3 in a suitable host cell results in a

functional T1R1/T1R3 savory ("umam ") taste WO
WQO®9N11IA47PCT/ US2009/ 035837 receptor that reRQDOMN0YEB5837

savory taste stimuli, including nonosodi um gl utamate.

(See Li, et al. (1d.). Recently, certain U S. and

i nternational patent applications have been filed by

some of the current Applicants that disclosed the use

receptSPC thSQELBhAY 16 AURAHARIR sBSuHBPdAP ‘Md%so?ﬂ‘ﬁﬁ bluein@sd. 3(@%@? Li, et al.
nd/ or synergi stic enhancers of the "Uram " taste of

(1d.). NBG, and/ or the sweet taste of a variety of natura

i £ e
ARG shtfih Bl ST PR ) ¥ il RER TR ol iy some of
the cuifrerdt@pAcgnts that RQOBed tH.eﬁse & @vtaisi congpbuiRtag ninami and/or sweet
TS T XN T

Varlet}f ot RELrAUEd afificd MeddidrP YR, FsheEmpR, U. SSPro%?s‘i(ﬁﬁI Patent Application
Publi cation Serial No. US-2005-0084506-Al on Apr.

2
Ser. Nog95194417d figl four 6p20BaY - AFpoviienal Batemedpriicatigs Ser. No. ]60/552 ,064

rled N R0 G Vi 08 o Ban R 1091 S AR BR, 0 and

publiskdbdsile &t Ratamt WibIRAO&T O 51 5I8. HS@IODS-IOGSMS@I& -Aetn A7 21.2005; and

peT PRSP Bt St § abCTa S0 @ RF Bl Muach Pobf St bl ianes  per

Pubhcbtyori WICS2008f02H1 631céh Mbp1 2, 81005 P PTSEBublicAInUTOTI 0B @ 5 158
di sclosures of the identities and structures of

publlsh@fﬁy&@ﬁd§7 2A83. Ebaendies cygcl(a%lrelg@lf gisthaent a@gg@}ogﬂs ciggd immediately
above JRINRRL if doRRA NrBABY i %f?l%ﬂ&aﬁﬁ%[@grq};@eéefnmgln $feir

s a conti nui ng need new a foved taste
discloemdsard thenderg tiop auhdsictuBismimompainds Het tam\semeias potentiad figvory" or

sweet ﬁ%Y%’?fﬂlté ag%r{%%%t? {ﬁlfigr%%%soi \\//fez eI cios? tg%g\llsl(ﬁ%eo%tlfamlﬁg nge%%r new and

improved taste enhancing compounds.

Summary of the Invention

In one aspect, the present invention provides a compound having structural formula (I)

or the salt, solvate, N-oxide, ester, and/or prodrug thercof, wherein:

A is aryl, heteroaryl, or a covalent bond;

Y is hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkylnyl, heteroalkyl, substituted heteroalkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, arylalkenyl, substituted arylalkenyl, heteroaryl, substituted heteroaryl, heterocyclyl,
substituted heterocyclyl, heteroarylalkyl, substituted heteroarylalkyl, heterocyclylalkyl,
substituted heterocyclylalkyl, carbocyclyl, substituted carbocyclyl, acyl, halo, -CN, -NO,, -OR,
-S(O)R', -S(0),R", -OC(O)R!, -N(R")C(O)R?, -NR'R? -C(O)NR'R?, -C(O)OR', -S(O),NR'R?,
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or the salt, solvate, N-oxide, ester, and/or prodrug
t hereof, wherein: Ais aryl, heteroaryl, or a coval ent

W 20vd/i111447 Y is hydrogen, alkyl, substitutedPEl/Ky1009/035837
al kenyl , substituted al kenyl, al kynyl, substituted
al kyl nyl, heteroal kyl, substituted heteroal kyl, aryl,
substituted aryl, arylal kyl, substituted 25aryl al kyl,
arylalkenyl substituted aryl al kenyl, heteroaryl,

-CORls Uﬂ?@i bSI(@‘} @Rﬂ QC@@Wk6) @SPR@) QE@IW{Z) @ubgw)t@@aow)w
eteroc¥c , e eroary qlk yl substltu

-NRJGES BYRRS yICéﬂ:N*}@R MRet@DER ENRRS, kYR S DR DN]&%Fed—N(R )C(SR?,

N RGOSR R R T BN oy RSP oy
-NR NR@IZZGJDR OGRG)CR@)ORN(R@ GO@)RR RS, NRIED-C(OCCO)NRRAZS,
-C<0>£§é8%ﬁ443§&%£%-&%§@$ \Rrer PQRES 5( 0) 2R,

-8R .0 §- %Rg)%)s )Ccég N%%) Rl;(—NR &-?1-0&2)0- NRY-,
-OC(o)q-Nfu?tacy(quzﬁ@) RORE }Pr@% 7 -CEY- )::(Q(F&TRB) -NR*-,

NRRENEAR (MRATONu R NER TR RROSSRE T8 Oy cor-coo)-

-C(S)-NIR L 1 (F0) IR, -SKO R B) INRR (—NR“)O- -C(=NRHO-NRY)-,

N Eer ot iR ftONE R 1 S e

NR)O¢0)- c@),NR”S(@(O) (S QJRZ rP(oti(d?Sfb'Mbr -P(OFK0) -, 6C( S) -
@leml})sumr_em%y&gg al@(um, s@lh@]gtut d 1@@% @Qﬂy )51C1:‘t()st1)tuted alkylnyl,

heteroa‘& N@%%tu{g@ eteroaqu%y(t%h a@EP a)ryl%gg’)s%mu%d%@laﬁl,

arylalkenyl, substituted arylalkenyl, heteroaryl, substltuted heteroaryl, heterocyclyl, substituted
heterocyclyl, heteroarylalkyl, substituted heteroarylalkyl, heterocyclylalkyl, substituted
heterocyclylalkyl, carbocyclyl, or substituted carbocyclyl;

R',R? R’,R* R°,R® and R are each independently hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkylnyl, heteroalkyl, substituted heteroalkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted arylalkenyl,
heteroaryl, substituted heteroaryl, heterocyclyl, substituted heterocyclyl, carbocyclyl, substituted
carbocyclyl, heteroarylalkyl, or substituted heteroarylalkyl; and

with the following provisos: (a) when A is triazole or tetrazole; then -X-Z is not
-O-alkyl, -O-acyl, or sulfonamido; (b) when A is tetrazole, and Z is cyclohexyl; then X is not -
NH-C(O)-, -NH-C(O)-NH-; and (c) when A is a covalent bond, then Y is not hydrogen..

In another aspect, the present invention provides a composition comprising the compound

of formula (I):

or the salt, solvate, N-oxide, ester, and/or prodrug thercof, wherein:
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C(S)-N(R3)-, -N(R3)S(0)2-, -S(0)2-N(R3)-
-N(R3) C(=NR4) 0-, -C(=NR4)0-N(R3)-, 10

WO NOR3)HE =NR4) - N(R5) -, - N(R3) N(R4) C(0) 0-, PCT/US2009/035837
-N(R3) C(0) 0-, -N(R3) C(0) N(R4) -,
N(R3)-C(0)-C(0)-NR4-, -C(0)-C(0)-NrR4-, -P(0)(OR3)-, or
-P(0) R3-; Z is alkyl, substituted al kyl,
al kenyl , substituted al kenyl, al kynyl, substituted

aAKéfirwl}wteifaﬁg@ro@alcw&lent%f?&t'tut ed heteroal kyl, aryl,
substituted aryl, substituted aryl al kyl ,

ay¥ yd kdeegep alk}éu&&lbﬁtllttl‘f@d @Hkygrayqeaylk@xbymtuteﬁ@ﬂ@nxﬂaalwnyl substituted

oL DGR TR SRR My S e
arylalHye,teeylﬁ)l&éI}MI a;lukstitutedh etytillaylc h@lthmlafw Ispbsinnsd hdtetbed, heterocyclyl,
substitg‘%tflglra%%d ete%aryl%}glbw%!tg d hﬁ%rroa%a %ﬁe%%ﬁ%/chl}aﬂad
substltﬁ%@ Ihe!ef&?ﬂ?ﬁﬂ&[‘ tc'aﬁbog&/ Ehtut%ﬂ lé?iﬂbocy%l%@ Sdc%lt uiisd.cal kyb,, -ORr',

substitute stltut]ed

SO} RO quélﬁoawmuoaﬁﬂsmﬁ{ R AR S IYOR oS yPINRIR,
CORSUBREIEN 80 RRY LRl ko poubs ket Y] L RYbROR
N(R )smsmzu%ﬁt %Néllélblb%F@d—NﬁibN@fﬁﬁyN(Bf‘DC(WﬁﬁRWt et(R NCES)R?,

NGB His Rk B MR SRR R RSO AR Y e

N(R )N(th(d))i)f&folw(@w@(@)tpkbmadsc(d NRZRh eN(Rﬁl)J(ygos u@;NRéR%r
-c<o>~§qua SRS BB . ROLORNR Ao BlORR 71 & °"

34 exy! -fsg(t)ﬁe@:g(% Covaf{ ¥, -Ei'glgﬁ( -@( : -dt“fhﬁé)o) CNB&O'- N(RY)-,
-OC(G)y dNCRg oB(Q)-, 26 (INEROE RBIR a&aeNtOR%)hecméQ&ﬁ 1GWEBf)|-R§R -
N RPIRERF SOTCTPMREETTR Byl ve NRIERTe MLy grorcor
-C(S) md%qr-waow 067,20’ WERBOM-NR)0-, -C(-NRY)O-N(R)-
N(R*)-C(=NRH-N(R”)-, -NR)N(RHC(0)O-, -N(R*)C(0)0-, -N(R*)C(O)N(RY-,
-N(R)-C(0)-C(0)-NR*-, -C(0)-C(0)-NR*-, -P(O)(OR")-, or -P(O)R*-;

Z is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkylnyl,
heteroalkyl, substituted heteroalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
arylalkenyl, substituted arylalkenyl, heteroaryl, substituted heteroaryl, heterocyclyl, substituted
heterocyclyl, heteroarylalkyl, substituted heteroarylalkyl, heterocyclylalkyl, substituted
heterocyclylalkyl, carbocyclyl, or substituted carbocyclyl;

Rl, Rz, R3, R4, R, R6, and R’ are each independently hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkylnyl, heteroalkyl, substituted heteroalkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted arylalkenyl,
heteroaryl, substituted heteroaryl, heterocyclyl, substituted heterocyclyl, carbocyclyl, substituted
carbocyclyl, heteroarylalkyl, or substituted heteroarylalkyl.

In another aspect, the present invention provides a method for modulating the savory
taste of a composition comprising combining the composition with at least one compound of

formula (I):
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WO 2009/ 111447PCT/ US2009/ 035837 A is aryl, heteroaryl,

or a coval ent bond, Y i s hydrogen, alkyl,
weowstiimgt ed al kyl, al kenyl, substituted al kenp€T/US2009/035837

al kynyl , substituted al kyl nyl, heteroal kyl,

substituted heteroal kyl, aryl, substituted aryl,

aryl al kyl, substituted arylal kyl, aryl al kenyl,

substituted aryl al kenyl, heteroaryl, substituted

het er oaryl , heterocyclyl 55ubst|tuted het er ocycl yl ,

het er oaryl al kyl , subst|UUted het er oaryl al kyl ,

heterocyclylalkyl subs bed heterocyclylalkyl,

car bocycl yl subst it ut ar pocyclyl, acyl, halo, -CN,
-NO2, -O0R1, S(O)R1, -S , -OC(0)R1, -N(R1)C(0)R2,
-NR1R2, -C(0)NR1R2, -C(0)O0RX -S( 0) 2NR1R2, COR1,
-N(Rl)S(O)2R2 -SR’ -C(R1IR2 , -C(S)-R1,

or the sa% %R%?ﬁl%lde Ne%%l%qﬂ%o Rﬁgﬁgtﬁqﬁﬂf RYY%{(?IHN(RZR;L?\I% 2)7 NR2R6,

-Al(lﬁr)/%a):ﬁaryl 10 a-cDigddnt bepd) - C(0) R2, - C(S) - NR1R2,

- N N
N\((F& }qg(?@?%loﬁbsﬂmﬁ@ R@;’E@&f&éﬁu’bsﬁ{lﬁﬂ?@f@wll\ﬁﬁﬁé’l substituted
alkylnleﬁé:t)ér)og OR2 ' P Tkyl aryl supc@lire@ad)1 zh‘g%%l substltuted

arylalkyt- aryla]genyl sgbsgl)tuted 313 e(ljyegyl Let@(op{gpzﬁ)lbstltut@% @gteroar.yl:;(ng)erocyclyl,

substltu%%l aé\@éslyf %tgogsy&?(lﬁal( s%%gtltmf@s:te@(lgr%@ 4ljleterocyclyla1kyl

substituS(l bty lylalleyClcaMBa) clNRAbstitid MirB3)yCyB) df R4l REN, -NO,, -OR’,

-S(O)RIN( %g? '8@%), Fﬁ’(R oL %ﬁ%%@ﬁﬁ(‘ﬁ;@cﬁb& 7S(0):NR'R’,

-CORY, S(JRge) 1 66%%)4—)811 NEIR%Y@() %1 ,-g(:@ﬁl#)ﬂ?é) IN(NC)f@ =N-OR? )R
N(R' ).Q(]‘é Q(\@SIQQR )R C(—NR )- &B llJ(R YC(ENR )NI%’R?} %(R )C(S)R
N(R")-C(0)-C(O)R?, -C(S)-NR'R?, -N(R")C(=NR?)OR’, -C(=NR")O-NR’R’,
NRHN(R?)C(O)ORS, -N(R")C(0)OR?, -N(R")C(O)NR’RS, -N(R")-C(0)-C(0)-NR’R",
-C(0)-C(0)-NR'R?, -P(0)(OR")(OR?), -P(O)(OR")(R?), or -P(O)R'R?;

X is -O-, -S-, -S(0)-, -S(0)>-, -C(R'R?)-, -C(0)-, -C(S)-, -C(=NR?)-, -C(0)O-, -N(RY)-,
-OC(0)-, -N(RHC(0)-, -C(O)N(R?)-, -N(R*)-C(=N-OR™)-, -C(=N-OR’)-, -C(=NR’)-NR*-,
NR)C(S)NRY-R’, -N(RHC(ON(RY-R?, -N(R*)C(=NR?Y)-, -NRHC(S)-, -N(R?)-C(0)-C(O)-,
-C(S)-N(RY)-, -N(RHS(0)-, -S(0),-N(RY)-, -N(R})C(=NRHO-, -C(=NRH)O-N(R?)-, -
N(R?)-C(=NRH-N(R’)-, -N(RIN(RHC(0)O-, -N(R*)C(0)O-, -N(R*)C(OIN(R?)-, -
N(R*)-C(0)-C(0)-NR"-, -C(0)-C(0)-NR*-, -P(O)(OR?)-, or -P(O)R’-;

Z is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkylnyl,
heteroalkyl, substituted heteroalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
arylalkenyl, substituted arylalkenyl, heteroaryl, substituted heteroaryl, heterocyclyl, substituted
heterocyclyl, heteroarylalkyl, substituted heteroarylalkyl, heterocyclylalkyl, substituted
heterocyclylalkyl, carbocyclyl, or substituted carbocyclyl;

Rl, Rz, R3, R4, R, R6, and R’ are each independently hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkylnyl, heteroalkyl, substituted heteroalkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted arylalkenyl,
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N(R3)-C(0)-C(0)-NR4-, -C(0)-C(0)-NrR4-, -P(0)(OR3)-, or

-P(O)R3-; Z is alkyl, substituted al kyl, al kenyl,
waeemstliet ed al kenyl, al kynyl, substituted al kRCTIY52009/035837

20het er oal kyl , substituted heteroal kyl, aryl,

substituted aryl, arylal kyl, substituted aryl al kyl,

aryl al kenyl, substituted aryl al kenyl, heteroaryl,

substituted heteroaryl, heterocyclyl, substituted

heterof§1, SLREHEEY hoterDEY £ MORFIEY ALK ¥libs iR dtdrbdy@ A1, carbocyclyl, substituted
hét er oaryl al kyl , "heteroc [ al kyl, substituted

clyla

carbociyelyb hoteyoaryalhy kg S}lb@iatutb@gglenowy,la l. substituted

carbocyclyl; Rl, R2, R3, R4, R5, R6, and R7 are each

i ndependent |y hydrogen, al kyl, substituted al kyl, 25

al kenyl , substi t Brizd Dabdtition, of ahdkPrasvingsubsti t ut ed

Kyl nyl, heteroal kyl, supstituted heterpal kyl, aryl, .

%ﬁéﬁeﬂt laeéaapiwbwmgﬁ@ﬂ RARVAV TS h BE R M H’tt?é’dl%ifag}‘?f/lﬁ? R‘iﬂr,% sessions for
70 secBhd/fafthK O, n SR 7 PhiBighs &Iyt KANYNd 10PLRNRANYIrep x day?).

substituted heteroaryl, heterocyclyl, substltuteJ) .

hidgeie gy e Igyaph sbawine checdvgrage gy intensiy rati@eph ey @l AP|seconds period

rylal kyl, or substituted heteroarylal kyl .
ﬁrﬂn?ﬁ&gﬁgﬁher aspect, the present invention provides a

met hod for nodul ating the savory 30 taste of a

conposi tion conpr. §i conbi ni the conposition wth
at | east one c %Bﬂ?‘fﬂﬂ?ﬁcrﬁ'?ﬁﬁf g'e( yenti
20N rdskhdithvEfbh U2 BOMRARDA Inore r&idily BE réfaehee t6 Mhev@i@wing

_N-oxide, ester, and/or prodrug thereof, wherein: Ais ,
detallegld)eqsqupﬁ@@ af Gaoys emppdigents 9hihe mvepdenandyhg gxmgqj@@lﬁged therein

T
the prserissbmpotreld, doetpesitans yhd/oramgthodssubdis¢losetda@dd desgtibed, it is to be
unders?or(%il tﬁallt l%lYlleSs (?‘[ng%vtisietsggcelﬁically indicated by the claims, the invention is not limited
to specific foods or food preparation methods, specific comestible carriers or formulations, or to
particular modes of formulating the compounds of the invention into comestible products or
compositions intended for oral administration, because as one of ordinary skill in relevant arts is
well aware, such things can of course, vary. It is also to be understood that the terminology used
herein is for the purpose of describing particular embodiments only and is not intended to be
limiting.
Definitions

A "comestibly acceptable carrier or excipient" is a solid or liquid medium and/or
composition that is used to prepare a desired dispersed dosage form of the inventive compound,
in order to administer the inventive compound in a dispersed/diluted form, so that the biological
effectiveness of the inventive compound is maximized. Comestibly acceptable carriers includes
many common food ingredients, such as water at neutral, acidic, or basic pH, fruit or vegetable
juices, vinegar, marinades, beer, wine, natural water/fat emulsions such as milk or condensed
milk, edible oils and shortenings, fatty acids and their alkyl esters, low molecular weight
oligomers of propylene glycol, glyceryl esters of fatty acids, and dispersions or emulsions of

such hydrophobic substances in aqueous media, salts such as sodium chloride, wheat flours,
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aryl al kyl , aryl al kenyl, substituted aryl al kenyl,
heteroaryl, substituted heteroaryl, heterocyclyl,
wepstiinet ed heterocyclyl, heteroarylal kyl, subGI/US290¥aB5837

het er oaryl al kyl , heterocyclyl al kyl, substituted

het er ocycl yl al kyl , carbocyclyl, substituted

carbocyclyl, acyl, halo, -CN, -NOX2, -0R1,

S(0)R1L, -S(0)2R1, -0C(0)R1, -N(R1l)C(0)R2, -NR1R2,
solvents%@ﬁ %]{%@gkg%@écﬁﬁ% dlluéﬁsogu%fl\l%lﬁ?g’e‘%%g p@%&s or flours, or other liquid
VehlclesC(hs]xmpn R SUSpeYE R jaidsy sﬂxﬁagm)t% agents; 1sotqn(¢m)e@(ssjlmmmg or

emus o e e LY R RSN,

- N(" By o( FNERR )roB6, to tHe(peiiibii & MR2IR6and/or smell in a subject which include

sweet, &%ﬁl&g%ﬁ:r 3%16?11 g Q%zers) %e u%@%:bl)na %1%%—@ an animal.

R("ﬁﬁ\(&ﬂé)aégﬁz%erem P&f(@l)s(tQ RE)afdund di’)ra bld%éﬁﬁ%@%cepl’:ﬁ% da& thereof
that indigges: N3y r,or tasfonEn an pg3a) humargc( 0)-, - N( R3) C( 0)

S Pt NPty Pl ATl i
that medhl%ﬂ@, @(I%li\llﬁ@ en’l\llalgjsﬁﬁg?ﬁz)ﬁﬁ(zeﬁ)iaﬁng-, Md;&ﬁ?%?)heﬁéﬁﬁ- gnd/or smell of a
namra%(s%égé}l%éc_ﬁﬂﬂlag gen%:tn,%{g:axj 1 man._
N§ RB)vdeeriiRdor NeRR refers tN(a'%%Mﬁ()B@ &(‘t@&l@glcaltyhﬂ(c@tﬂlé@a@rthereof
-N(R3)C(O)N(R4)-, - 20 N(R3)-C(0)-C(0)-NR4
that enh@@qyy a@Cg‘/ @)mNRH es thq::(a@})if{ @q:@:gl}e_ll of@rnatup:(l@y Rglthetlc flavoring gggnt, or a
bstituted
come by SIS ki R hor B subst tuted |
s'Hestrytflaved] hhetirercteas k)yth¢ saapipl "ungy'Staste iy reckllxnyduced by MSG

bttt | al kyl | al k I
(nmm°§8g@F1§ﬁ?gﬁ%g A hﬁ%@%rgary?rysﬁbsfr¥uted

h‘@a@é@&‘fa}&brm@@eﬁf O'G;Wi‘dry bomﬁdﬁhﬂl’ bit 'Whesty If‘@:%ﬁtbﬂé‘(yﬁ'htyﬂg compound"”
het er oaryl al kyl , substltuted het er oaryl al k

hereingfetsite @ GRInpeuiday biol %@é@.%&ﬁpwleﬁhé@m%% Fm%wrectable savory

flavor ?@5 Qﬁ)?éé@ le)éé 'MSG (§1¥59§Edcﬁlﬁ{1 %ﬁltﬁﬁit@%ﬁ%lowpound that actRrates®
R6, are each i ndependently

TIRI/EW&}S mj:elptor al kiyd., Tlgqmlblept mexebe ahkydn orginkemydl, Compounds of the
substituted al kyl nyl,

ubstltuted al al k
presenp O3 Hdchuth &b Bl §E RN tipe Ao BHRD | 1 UL E0 ¢
Sﬂbsdvbfwﬂzeﬂdr mioyificr"dicydiakdeyts o Stkbﬁ}liduhdbe’dloafg)daﬁi/ kydeptable salt
ryl al kenyl upstituted ar Ialken
thereog 361@%9@7 ﬁé’?\fﬁf)&@ﬁ?@v@%@ qﬁl@ﬁfé% aﬂwmg&ﬁ%@mc{%@e@e savory
taste o8 hQURALYyntHREE SVBRYSdMting 84S ELULRRoNRE SR QRY:mhatd (M & SG) in an

car bocycl yl', substituted carbocyciyl, hetercaryla
animalogr adiy¥ni t ut ed het er oaryl al kyl .

A "savory flavor enhancer" herein refers to a compound or biologically acceptable salt
thereof that enhances or potentiates the savory taste of a natural or synthetic savory flavoring
agents, ¢.g., monosodium glutamate (MSG) in an animal or a human.

An "umami receptor activating compound” herein refers to a compound that activates an
umami receptor, such as a TIR1/T1R3 receptor.

An "umami receptor modulating compound" herein refers to a compound that modulates

(activates, enhances or blocks) an umami receptor.
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Brief Description of the Drawing 5S5Figure 1 is a graph
showi ng the panel average umam intensity ratings over
wQ@2®essidehs for 70 second rating period, n = 3BCT/WSF2009/035837

Panelists x Irep x dayl and 16 panelists x lrep x
day2). Figure 2 is a graph showi ng the average umam
intensity ratings over a 70 seconds period for three
sanpl es. 10Detail ed Description of the Invention

TRE "Rh&seRbepkdPERIHc R BRPoRRI" WA RFQ0R IQnolB@ Al éhfhances or

by reference to the follow ng detailed description o
potentiages it effeshdfodiatieral oz spithetiveumamiapecipton agin@ting eorfxamg) &g,

incl u in and to the chem cal draw ngs and
monos‘?g%fneéﬁ%rﬁ%{éﬁg@@' previ ous and foll ow ng description.

Bef'aaveryt fivevop medelatingConqotinotsgin csiom as art arasismt o ddmpound of

hods. are di scl psed. and described, it is to bhe .
Formugag@htgi@}lgﬁ gic ‘Hgtaﬁgn(rzlél%ﬁg 1@{%? 0 éregi%é?m?ﬂe)}r_l a .comestlble or
medicinBOhr6 i@ 8 mpbRiok! &'a?ﬁiecuhi@?tﬁef%ﬁ@hffﬁfbn’t@ 8¢ pdrédiddasd a human

~ to specific foods or food preparation nethods, .
subject g giany embestasnts bf thedmyontiet 8t lspst pbeunQI 09 ipemsof tlsy hetegocyclic

compdRftll Wofild! 1REd PGS et ifn.%g 'f@rtrhgkg h{nﬁgn &%i@%%‘%@ gérc%e L B dulation
I nvention 1 nto conest i € products or onposi t1ons
of the savbgnitedr 6 H1 conatibladnmpostisra¢angmisingebaseoaslionempdund. A broad

e MK NTCICY S HE MO e
desirablBdedred Oy s dtavéhiBo du@itivntah 88 ﬁoﬁh%@utmgﬁjnﬂtoi 190fpPM, or a

t he purpose of descri bi ngo particul ar enbodi ments only
narrovaiEes Gomaboytk bpriaé ahoubl) Py Altgipativessngas of sewary flavor

ol i . o o
modu YRR 6 SFASRLARLED SRBTBT Bl SR i 05 o sbou
15 ppro.drqom epaut €. leppdewi abedt disper soc dost@é phortonabdut B ippm.

i pventive conpound, 25in,prder to .admnister. the .

AV ERbryEGEBlRGe phdutty Rt el G aPalitRlp rmagund that i
sufficititad edita@cdihe kRg oFalnatiflee bynietie Thvefind 4pents Nyv€ Nihb¥ & odium

compound i s maxim zed. Conestibly acceptable carriers
glutamaffg&%@sm ReERPcEdnomedealimyus e ositioy 3s Aerceigedby an

animaBdr ar}ﬁllrﬁa'h.aJA bl rglilg%' of grsa\t@? Gy 'énhzfrfci-llligtarrfb'hn‘ﬁ/ &Hot MhEabout
j ui ces, vinegar, marinades, beer, w ne, natural

0.001 prert & 1 4Cartprm o b 9o range Hroasabviuf & 1 opmdonblerid 8@pmi Akiernative
edi.ble gils and shortenings at t '(ﬂs an hei

ranges e Ny Bt ARG RSB, oo LBL o B ANE 350 pp. o

about .06 pyhenebait Y& epm, fbniadswtl0. legine tsabohit § pprhyordintshouadd ppm to
gli sper sions or enul sions of

about 3 ppm.

An "umami receptor modulating amount" herein refers to an amount of a compound that
is sufficient to modulate (activate, enhance or block) an umami taste receptor protein. In many
embodiments of the invention, an umami receptor modulating amount is at least about 1 pM, or
at least about 1 nM, or at least about 10 nM, or at least about 100 nM (i.c. about 0.1 uM). A
"T1R1/T1R3 receptor modulating or activating amount"” is an amount of compound that is
sufficient to modulate or activate a TIR1/T1R3 receptor. These amounts are preferably the same
as the umami receptor modulating amounts.

An "umami receptor” is a taste receptor that can be modulated by a savory compound.

Preferably an umami receptor is a G protein coupled receptor, and more preferably the umami
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such hydrophobi ¢ substances in aqueous nedia, salts
such as sodi um chl ori de, wheat flours, WO
WQO®9N11IA47PCT/ US2009/ 035837 sol vents such asPE&r/hisavo$/935837
solid edible diluents such as vegetabl e powders or
flours, or other liquid vehicles; dispersion or
suspensi on aids; surface active agents; isotonic
agents; thickening or enulsifying agents,
mcqﬁ&qggqqgghupgqeﬁégﬁld bi nders; lubricants and the |ike.
lavor” herein refers to the perception of taste
a(a@mmunémf the inveatigubp@date amhingin! iosaiterkedPederebly asoagonists of
r d I
the TI%"T "[tI%B rg&% of. An %g%ngt Rf l%fnsl regeglgo% has te}ll-glegn F&%?Jg(?tgvlta‘ﬁn? % p epr%gt%ln
signaling c@sc@dﬁ‘rpommb Oarse@t}bs ot effdck yf the eerppcah]ldanshd teceptor also
t hereof. t uces a flavo tag n.an @?iqu or .
producg faigfived savory HaVRY ird e v P uRblerBPERHE B he ipgrntive
compANENPRUAE r8fladdinfhOg Gfthdc¥r 6 MY, alligh Sabt wi®1@REd by some in,
that nodul ates, including enhancing or potentiati ng,
ﬁﬁex%m@QWﬁ@@@ﬂﬁ@@DﬂW@Stastes and/or smell of a 1lOnatura
i
R Bl S P U B0 R £y B0 TR oy B et
which brailroghosad tom@moé pf thblieveatdit istchmbmodl Nlthalhothad‘ﬁanmgilavormg

seent AR MRE Tht Byt P Do O e Edfsne it € Bifo Bls P

1nten51‘f§aﬂ‘i@ rshﬁirﬂ ﬂa‘t{(ﬂ%f My Qb t1en RARBRLY: less MSG is needed @Pt&¥ide the same
| avor erein refers to the savory "umam " taste

savoryy %rpm qoyrrrgide MYy alvres Tilsree‘%ﬂbl@@wab}ﬁ tbiltlfpaﬂ?ﬂt“@ﬁ cqmppounds
of the ﬁﬂ/eﬁtmnr%lth Motir |é‘é’wl;ﬂnﬂavorm% %/en§§'ﬁ/c%ra¥ Mé@‘é@&a‘nﬁt c&g%hmmates the

savory conpound” or "sav receptor activa
need te adrpopakivdrerckbndesesueh ss IMP aascad‘rqyoucrrdhamer bwluleccgn«zrmlutayltly
acce table It th of t hat ellc
reducu%%\ero g}nlfulitg\g dhe smoun QE% Jsavgfy coglpé)un af ﬁ@%(g n%%aﬁi g)nl])rowde the
same s@l oty AAMGEH cOMmparison MPOIYREl dr dmPiintl waMEST alodd R1/ T1R3
receptor in vitro. The subject may bhe a human or an

a%."ﬁbﬁnerglfézar?ﬁfsef irdatey totth?eefﬁ’%‘ieéssé‘fﬂry flayes of p gpmbingtion of savory

compo%ﬁ&soér%eée&)ﬁ)\f QEtﬁﬁQnggﬁﬂﬁcﬁanQ W@Mﬁ‘ﬁiﬁlson to the sufth o§ﬁﬁ\é *s¥ effects or
[ avor fier erein refers to a conpound o

flavor ba‘»setletgd @éﬂ%cttg/ assegetpd with @a@nlhdIthmek @ofpotihdtin ﬂmctaiseaaféevory

Iudln enhanci o t|n [
enhan%elr QBB oun S, tahSé/nerng ?e ct 8 ? egliven ﬁrog 8’0{; hnrglt(ijcated for a
compdsiay of Eorfﬂum/(d} ]na‘v'glg&gﬂi’@ﬁ), ra&o gleﬁnéﬂ)li@&ﬁ @elam) gf p0amaioee, or

n an an or a 25A "savory flavor
preferaéa%gﬁ&éfn r%@FébHOFE’Pé‘?Qr %L; 8T ®8ffpound or bi ol ogi cal I y

agheptRRbAps@lds described here include one or more chiral centers, the
stercochemistry of such chiral centers can independently be in the R or S configuration, or a
mixture of the two. The chiral centers can be further designated as R or S or R,S or d,D, 1,L or
d,I, D,L. Correspondingly, the compounds of the invention, if they can be present in optically
active form, can be present in the form of a racemic mixture of enantiomers, or in the form of
cither of the separate enantiomers in substantially isolated and purified form, or as a mixture
comprising any relative proportions of the enantiomers. Where so indicated in the claims herein,
if a single enantiomer of the potentially optically active heterocyclic compounds disclosed is

desired, for cither health or efficacy reasons, preferably it is present in an enantiomeric excess of

10
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t hereof that enhances or potentiates the savory taste

of a natural or synthetic savory flavoring agents,
wWe2@9/11pwhosodi um gl utamate (MSG i n an ani mal POF/US2009/035837

human. An "umam receptor activating conpound”

herein refers to a conpound that activates an umam

receptor, such as a T1R1/T1R3 receptor. 30An "umam

recept or nodul ati ng conpound” herein refers to a

at leaspéjdmpgm)@ JrhpteafREMB08S of AGtdsY Ao8695°%6 NIANEES aBbut 98%, or at least
| ocks) an unmani receptor. WD

about %@mrmtmmbmr/%s@@og/ 035837 "umam receptor
eR gs%@lélgglonr, O?ycﬁgcq og?g% e}{_y%ocglt ?%d?cr%g?rgféaﬁdto a c%%mlcal sub-

group symﬂhelt withitl H&ztfgerrohelﬁp:hbct‘onthndl ahichgon@inp onlydtarben gnd hydrogen

soms IS BEOcH GO RS ARE P ol s P e gAbEin. 5yclp. branched.

saturate@ OPEMARrHEd. FERRAMEAbAdiheit e HySroehthbh fdsRIats 410 oflitnfEd
(either increase or decrease) savory taste in a

dimengipppd §EZp memelecwgﬁw:lghtaﬁnqom@dmpr@ﬁ lde ﬂ(ﬁggrbplp afams ok togl 6 carbon
a‘[oms,ﬂr ©8947¢ ﬁqrgnta]fb%{se ?fto 1 yz{rlf)d rfib&ﬁg ! Mo tSQ:aﬁ)gn Bﬁ)‘h%e h \t’oegI cQ%oﬂaatoms or
uman

I'ment's Fnventi
1to4ea;rb<bre=asmsabout 0. 001 ppm of the heterocyclic conpound

ul d t b
] b S e B Bt P ed hotao Py syiayiped wit

one or@hord irfdepasithth @1&&%@@@@% SRR OS$, N K, BLthe halogens (fluorine,
het er ocycl i ¢ conpound. A broad 10range of

chlorinee hrogried: 404 FInChar oMo THORCYRhsEBicR| s gBPseippladyrghqteroatoms (OH,
NH,, I@@z g0, Ho 1%9@ Hfi@ g)@}atl a)ﬁdQBQ\ye' tﬂg gﬁb?‘?éddrlg}ako%eg %Q)'Frg%f 9{6 substituent
e from 1 ppm

savory Tavor ation can
residug¢. (Suhﬁﬂulqu hydroqvarlwmmidmﬂ mayrge® dontam iblpunty] rolpsp pmintocgroups,

ut Alter atlver svry,fl VOl,
hydrofiogtHoat PaeEelistet EBRR nEERRA Tistisd TR B i BERT e

hydro&aodmegldderom about 0.05 ppmto about 15 ppm from
about 0.1 ppmto about 5 or, from about 0.1 ppmtao
éleli?ﬁm ingrganicg groyp yr ¥q51é1% Fefer th%?%‘@ SARARAG; o anionic

radlcafk%f)?dtﬁ‘erﬁse(trﬁﬂhé ofganﬁ%ﬁ%%tdlﬁfos@d GOTRALE ﬂe&ﬂﬁhat'}ﬁve from one to
sufficient to enhance the taste of a natural or

16 atomy thtahde het ifi¢ladeorartog, blg@ntcgntam gher hetgrrasoi foem dhancaingicgable

that prgtl\f{rs aa/ m?luae 8r(1)en(?rsrrt1(|)reb la o elgen(&:nﬁxéselgct dd it (():IB tl?erﬁjr%&o con’g}stlng of

s percei ve
H, O, N [ 9 aﬁhe fod fge: lm‘lo@n§ ay alkyli fﬂea\lf or alkim@reaithn meamwmatEmﬁmlds ef

norsef SRt e FOF BT a0, BENbpe R PR S B vich mcuc

fluoridc2EHIG S OhroSAYQhYd fodA¥OOHESNAGGIH @@@@H@@@W@ enb? @J‘NHQ, and
about 0.01 ppmto about 30 ppm from about 0.05 ppmto

the likgbout 15 ppm from about 0.1 ppmto about 5 ppm or
fAé) {Eeal?lgr%ﬁn, %CJTCIQIP rﬁlﬁﬁ,"am%yls Ifzipmkynyl” include straight- and branched-

chain and cyclic monovalent substituents that respectively are saturated, unsaturated with at least
one double bond, and unsaturated with at least one triple bond.

"Alkyl" refers to a hydrocarbon group that can be conceptually formed from an alkane by
removing hydrogen from the structure of a non-cyclic hydrocarbon compound having straight or
branched carbon chains, and replacing the hydrogen atom with another atom or organic or

inorganic substituent group. In some embodiments of the invention, the alkyl groups are "C1 to

11
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An "umam receptor nodul ating anobunt” herein refers to

an anount of a conpound that is sufficient to nodul ate
W@ aoviiviase, enhance or bl ock) an umam taste rBCEPS909/035837

protein. In many 25enbodi nents of the invention, an

umam receptor nodul ating amount is at | east about 1

pM or at |east about 1 nM or at | east about 10 nM

or at |east about 100 nM (i.e. about 0.1 jaM. A

C6 alky " LG é%%ﬁ@h%le&ﬁﬂt Btrop?pg%t%&&lnﬂ-bﬁfyl agd-hgtt bé@%@oﬂéﬁtbutyl amyl,
S an anoun ound is sufficient o
tert-anpd cheix gl and dlee ket Meaay @mbocnmvsvm@ ipeantipt oymprisge§bto C4 alkyl”

groupsﬁ(gg&ﬁgtfv Y t%rn?édeflﬁl}e%%%g&ﬂﬁ XMl fhg 1%%11&19 eou‘c*{{ra%t fu%%&P{ Ohethyl,

g anoun eceptor
ethyl, p@pgiptsospragyah-bua, ibebuml sldrcalilﬂy‘l ind t&)lﬁ}él\g&mps cfimmmfnhie preferred

alkyl g?(rélg)fég){fgpll \éﬁ%ﬂow e tlﬂﬁrﬁggg Bl %?Irltsqqglt(g?%? e\hB Pé cadbon atoms,
4 to 142008nlaldftéd 6PETS YDA 43837 receptor is a TI1RL/TIR3

receptor. Compounds of the invention nodulate an unani
r Besciptno fallsgny 1 e étﬂmﬂablﬂsya@i@oay@ramﬁ@l gfoup leereyidig iy qanprises at

least ogf&gﬁégl%ar &Pdo%%@oﬁh i@ o&@'eﬁlb&%ﬁa%ﬁttso gzi‘%}oﬂﬁsl st f'@ﬂo C7

|va ote n si cas
alkenydxﬂsﬂﬁch arh B&em’ﬁﬂlﬁ&d&& vafyl,edlyl, @fbutdngl detfmyhd Imntehjde3 pentenyl

4-pen I TEhSeafl, SPe PP IR oyl BRE Ry Zhar o i YL i-nePreivt

5- ept 1e tidéned o néhe ther
h bﬁwemh @Iymma@uagla SEY M 1A a fﬁﬁtﬁg’lﬁ@m?ﬂb Med ERIAN GE6th
is not well tolerated by some in, for

embod@%@#bla&enxlé ﬁﬁ‘sltmll?ﬁdéo pYoHUCEECarben HeEs-ti on, this
" ‘t t
ﬁltl ﬁl@}fng? 1]§ ?lléaslc?go'u§ tdl' %ﬁe@ ?t@lg)%vr\ﬁﬁlcatl 'ﬂﬁt g‘(}f'ﬁ]&fs é §t léa%t one

savory tast en a conpoun
carbort-¢pebdinmtvipletbiond. Rreferodrbkn®d gwivph a6 e 673&;@1713) such as ethynyl

propyy. IR, ZPe IR R P Waciod: T EeER: FsTRT 2nbithypy

3-heptlying, £-8¥R9y1f3-BpOynyDhs WlGas dioaddeityncebidtiaugl ¥nd BaschbChains
I S needed to provide the sane savory flavor in
including g8 n&on to MSG al one. Therefore, is desirable

thgd teﬁ%‘@hﬁk‘ﬂﬂﬂe&ﬁl@%ou‘@&%uﬁﬁedt N%f‘”‘%%s!t@ﬁ’ced\ﬁlk?nﬂ nghder

savory fIavorlng agent such G advant ageous|'y
"substigitedrpliglcrs’ dehete rﬂ@édletﬂyé,cvéikeelxb engkywy| greabeot iadigsls as deshribed

herein, Whe!r[c\{lrzl) on&3r r%oIel ha}/\(/iPOrger? I:altlrc])ranrg Gl bee%bhc:eepguaﬁy sﬂ}s&%ﬂed ‘tXl one or more,
and preferably one or two independently selected organic or inorganic substituent groups or
radicals, that can include a halogen, hydroxy, amino, SH, a C1 to C7 alkoxy, or alkoxy-alkyl,
oxo, C3 to C7 cycloalkyl, naphthyl, amino, (monosubstituted)amino, (disubstituted)amino,
guanidino, heterocycle, substituted heterocycle, imidazolyl, indolyl, pyrrolidinyl, C1 to C7 acyl,
C1 to C7 acyloxy, nitro, carboxy, carbamoyl, carboxamide, N-(C1 to C6 alkyl)carboxamide,
N,N-di(C1 to C6 alkyl)carboxamide, cyano, methylsulfonylamino, thiol, C1 to C4 alkylthio or
C1 to C4 alkylsulfonyl groups. The substituted alkyl groups may be substituted once or more,
and preferably once or twice, with the same or with different substituents. In many embodiments
of the invention, a preferred group of substituent groups for a substantial alkyls include hydroxy,
fluoro, chloro, NH,, NHCH3, N(CH3s),, CO,CH3, SEt, SCH3, methyl, ethyl, isopropyl, vinyl,

trifluoromethyl, methoxy, ethoxy, isopropoxy, and trifluoromethoxy groups. In many
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15 reducing or elimnating the amount of a savory
conpound such as MSG needed to provide the sane savory
WO b@90t144h conpari son to the savory conmpound oPCIVBE2009/035837
al one. A "synergistic effect” relates to the
enhanced savory flavor of a conbination of savory
conpounds or receptor activating conpounds, in
conmparison to the sumof the taste effects or flavor
embocﬁﬁ%@ﬁw biaﬂh@ %V%ﬁtﬁ(ﬁ%ﬁ REPAcL Ak 8o Hsﬁ dF @ﬁ&tlhﬂgf Hohahn even more
ompound. In the case of savory 20enhancer conpounds,
preferlad syaverod betsliicet grews lmiudeﬂé/défXﬁ/e&EtL veHegnctyfl, m@mpyl

o e

PEehgil &l f yhebabdv @ subemtiued atkryl gﬁmﬁs mclugdethe,2-@fo-frbp-0-y0y 3-oxo-but-1-

yl, cyalqﬁmgthglmlglg)lmegg om?tﬁ cr i bed trdf %}J}’g}% |hé/ge one or
tetrahy@lRd g@dn}’ﬁﬁg}ﬁl@fhﬂ %S}Idxgﬂ%?ﬂ g%tdn)]/logl?mhﬂhyt AR nRhyP,

con uration, or a m xture of the two. The chiral
carbowmhé/ 11z bory gsebomymgilayl, aibéqxgﬁfab@wlaa@nmn@thylsmfhowrsethvl

R R R A e
2,4-dichddrd ebute, iPx amlanptbpylptehlerttethyh 2tdhdorbethyh, doremsaiged-chlorocthyl,
m xt ur.e, of enanti one or m of |ther of
ool R ENEnaieraer & e Bubdralerabny. FEUPEPuEhAy
chloroptépy T, il 8florh&rBPy1 OF-brssnoprdPyX BUrEmE SHEPY1, S RGropRIpyT, QLfiMdr(\ﬁﬁopyl

proportions of the enantioners. Were so indicated in
3-fluogopeory|. Aramneréd; lramppthyh Nsbongpd-ZepainestBie N-asetyl-R@minocthyl,

t clic conpounds
N-benRR q%ﬂ&étyyl ggggie d-’ﬁm?go:e{hél %ﬂ@p@LQ&y np

di'scl osed 1I's ealth or efficacy
r Beeshes, of pulsstiartedd liyenyt glioquoinelsémtynenylaih-cbhmapnopmeﬁ {yt, 3-chloro-

buten 85 PRSP0 0 Pl AG 69, o0 At SHcr ABD R e The

geomcBBH isomeddm [sams tritddad uhd 98 Yeormdtried] idoarsd foak given BRKituesd double
at | east. about 99.5% As used herein,
bond cap bginsiidieton resi due” or "hydrocarbon radical " refers

t Lar }
B BERTL SRR N0 8 BSE I LR L3 Bt

I-yl arshitle bgen S5at ons. The hydrocarbon resi due may be

al hat » Qe AL I C,  Str ht - chai n cl

b }%%C 5}91 rs to ni%al %bupulrr]lsvxé 1%1r oneoy m(ire of ‘Xle car%bn atoms (and
optlonelllsbﬂﬂll miﬂedl’[}elrd'g,éd BOAY, bt@d’leachShdhpESdeaﬂ? oﬁf)nd dniotHeg deplaced

di mensi | sjze and no ecular wei ,.and y
with thesgme .Ogal}%r%hatsmefg%&ﬁ %f&ﬁ@mlagwgm 6TYé>aqabg%era?t8W§ or 1

heteroﬁt@m;czgr%%shﬂﬂclﬁééﬁ%plaée tho c&Bof AbRO hchldR nﬁlt alJ€ o 11§11ted to, O, S, N,
carbon atons, 1 6 carbon atons, or to car bon

Si, -NHt,oH8)-. 18Fhe fW@Pl‘éHarﬂ&)leésﬁl@Jbe hktﬁh@d C@é@mﬁtlb@dh@l@of The
heteroatngQ 3t hét&%gtgmlc §r8ﬂﬁs%£$r°' beolglaée% av Wﬁl{e}lg} Sc%ltwn ol} the alkyl, alkenyl

or alkynyl groups. Typical heteroatomic groups which can be included in these groups include,
but are not limited to, -O-, -S-, -O-O-, -S-S-, -O-S-, -NR,-, =N-N=, -N=N-, -N=N-NR,, -PR-,
-P(O);-, -POR-, -O-P(0),-, -SO-, -SO,-, -SnR,- and the like, where R is ecach independently
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, heteroalkyl,
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one or nore independently sel ected heteroatons such as

0, S N P, or the hal ogens (fluorine, chlorine,
whe@ailng47 and i odi ne), or one or nore substit UREIE/US2009/035837

groups contai ning heteroatons (OH, NH2, NO2, SO3H, and

the |ike) over and above the carbon and hydrogen atons

of the substituent residue. Substituted hydrocarbon

resi dues may al so contain carbonyl groups, am no

substltgfeg%gt%roammfe%}/l %%ﬁ@dﬁ@t@r(km ﬂe'téf@aryl‘afk P&ryuﬁétﬁuted
heteroatonms inserted into the "backbone® fy he

heteropiytllydar bon resi due. As used herein, "inorganic"
» |
g‘%?ag%} 1 [s Ifitésg%e([ %I(?lir%%%ﬁé)g(%rgesq \&&1‘%1? %gc%] 5 Iﬂbre hé/af"olgens of the

correspﬁrﬁlﬁig%l@d gﬁj*up(hlaae bezd rdf}ﬂ:lideizl fwithhaialdpen atohf @hmofine chkbrlihﬁ, bromine,

. at t i ude carbon, .but do ont t her
and 10%8?)”5’6%% ﬁ%gﬁ?a@%f@ X P%f‘dﬁoéb B on s, Se DEF ciped
haloalk}n%w@@ 1&%e%ﬂﬁ8?61ﬁetﬁ§lodﬁﬁ peRdaRabdRNtdryupsel ect ed from

the group consisting of H 0O, N, S, one or nore
haleglkery, srovpsairkalkoxyngsous asresigues Mhprsineae o mpie ydrogens from

t
the R (807 pt G AT 5o B ale o0 Sch B ERAS plfiblsfom Bittarfiftine),
Preferfed bhlodikoky gronpnen hatd ard th dourlerndion aemsabixknmel afgrefGirtd
H SOG3H,. 503-,..PO3 and the
haloa‘ﬁmzé%.m%A@t@éﬂﬂh%?@]ewyoz%aéldtpépﬁpﬁ@m Uk enyl
amniek teah KKy ldendtérad dastey nSkdrdbaiktded t@feb Mdﬁﬁﬁlﬁﬁ&rbcﬁﬁh%rﬂs substituted
and cyclic nonoval ent substituents that respectivel g
with ap pxygeRpiaadaply bansdad torthe exrbon #amathercby ferminma kiioits) radical or
@ond and unsaturated with at | east one triple bond.
kyl" refers to a hydrocarbon group that can be
c'tvkept' wal'dlgoxfydt noteds &)moﬁoarradibzklam grduy, weeromiRng an alkyl radical. In

hydrogen fromthe structur non-cycl i .
some GYABHET 5k SReisb Bkl G GG B BRE SHE st5psimsatnsan be €1 to
C4 alkogy bopERAEsa.R Rrdoweplliad] sugh h@zﬁmhbhdk@ gafoxal Iﬁﬁi\o‘pbi}h isopropoxy,
anot her atom or organi c or inorganic substitue
n-butogy driptoxyind fke alkppogiopemnd Be trmy mbstitwrd ko’ m@ms thatighq R group
iIs a sugé't@ﬁ{% alRy e%qrmg or r@adﬁé%g éslélf]sﬂﬂs%ﬁgé Mﬁ@%&o@ﬁsﬁﬁéﬁd@
such as net hyl, et c{Jr opyl, 1 sopropyl
trlﬂuorqm,nm‘gh(yqya hy@@ymMI,,hydmy@bylyhy romprom'htayd alkg]qmlkyl groups such as
metho}(ﬁmétfﬁfln%lefhox ﬁ%’yl Spo yo&oe ﬁ\t/)lel&% pollyﬁx nﬂfo eriré()n%dallnlaeslmﬁar%fro&prs].e
(‘Alkelamate vebis té eNRRDb: —II\IRA_IEWhalﬂh)ebch Qﬁsomﬁsﬁenﬂehﬂty an alkyl radical.
i ncl u e not limted t hyl ,. ethyl,
In SO“‘SF&W&“‘W&&%%?}%WWW FeRp|can pg o 65‘@51 %ds}% 8&16%?19'1’0‘1”8%5 can be
Cl to @4 B Mabni &Y QH@ﬁs wIRGHR Rqé aif\GerRIISA, %ﬁélﬁé’s Dbtk lamHOLRS1aRine,

the invention have three or nore carbon atons

propylpmafeeNbimpetiy/lqtlylaing aN Hodimethohamine, N,N-diethylamine,
N,N-diisopropylamine and like alkylamine groups.

residu

"Alkoxyalkyl" refers to an -R-O-R' group or radical, wherein R and R' are alkyl groups.
In some embodiments the alkoxyalkyl groups can be Cl1 to C8, and in other embodiments can be
CI to C4. In many embodiments, both R and R' are a lower alkyl, such as a methoxy, cthoxy,
n-propoxy, isopropoxy, n-butoxy, t-butoxy and like alkoxy groups. Examples of alkoxyalkyl
groups include, methoxymethyl, ethoxyethyl, methoxypropyl, and methoxybutyl and similar

groups.
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4 to 14 carbon atons, or 6 to 12 carbon atons. The
term"al kenyl" is structurally anal ogous to an al kyl
wWQ@e@ap1e47 r esi due that conprises at | east one PCT/US2009/035837
car bon-carbon doubl e bond. In sone enbodi nents,
al kenyl groups are "C2 to C7 al kenyls" which are
exenplified by vinyl, allyl, 2-butenyl, 3-butenyl,
2-pentenyl, 3-pentenyl, 10 4-pentenyl, 2-hexenyl,
3*@&9{95" lrefelé ’[(hﬁ%ﬁ@@k-’ esér Eﬁ?ﬁﬁ Mhlere lglsha%f%tw yclycloalkyl aryl
3-héptenyl, 4-hepte enyl , 6-hepteényl,
heterogyy], Isutzsgitudi delled. %lhdlttlﬁed emisalbsfl wibstiiigh aryé,rmi smsamtwel@teraryl
group g\,:%ld{l%l \?}geg?lgzt:}%f% rad%?%ng]? rL.fl;ioneal.Jo lég\Q;Y'lloﬁ 0% % éo{lmatr‘t?o% attoms In
many anbddigents, R B aanlkal kyicayaodipuchracylady ﬁldicals hﬁi exem@hﬁd:dsbﬁ
f % | east one ca bon car?on triple bond. PrefeLred
ormy F‘Wﬁ?}P%rPB‘EPb%“ O&Y@V%%Pklywpen@%ﬂ% BEAGHSYY

heptan$§ra&9 BYWE 1ike-1R 'éﬂ:béf‘ ¥hbodmB&s mérnf lgrouﬁs feat] yajwﬁlkyls
- hexynyl, 3-hexynyl, 4-hex

SAﬁ@%?ﬂ)hﬁVIm "apYH'eﬂeswrﬁmssesahméqu mjtras 059“%#%2 orad, adfynyhandl the
relate(f }{elterg rf&%ls%éﬁ %rer %3}19%%%@&8@%% a%%Ef/&: r?ﬁdl,ll. Al Oggiﬂ tggatlrg%nyl group

nes subst
to forrmh lketnyd: radlch}sm@d)li}i Btederaall deylngrbyps aantC1l' wulbisddyt"wueldas formyl,

seer) GrlpS G Shpeie B talSihen iy baenar b et Y b More

preferRll aBgCoupY dFfcQ@eR] ald¥Ezd}ds been conceptual |y
substituted by one or nore, and preferably one or

i Rerdpon Mﬁtltyteé AP L degtcs PR sl @rap Wlﬁé"‘rﬂg thsi R group substltuted by one
or oLl B 8. U ALy, amin,
(monoalbsttuyedgdnkind.,, (doxiesfitu@3])aroinG7gwyclirma hitylocy atia hghgubstituted

am.no., (.nonosubstituyted 1 no, .(disubstituted 1.Nn
heterof T e HERARRNET A SHETIE P T MR ShGRIEE 0 7
acyl, G 1nfo @&zl Wiy, difaélal ydo, C@Mkﬂ@lsﬂeﬂ icﬁ)d/)bxy, Glkok Peatbongl; ¥hrbard6d|

to C7_ac on nitro, carbox banoyl , carboxam de,

carboxlqm(l@lNr |%§M1¥é%’9mléﬁq%ﬁ dlﬁj Nocﬁq @&yl@c@rl@amlde cyano,

methygufé(r{y)l&ﬁﬁg ocﬁl%[n@ieco W hld'r@rté‘lyﬂo%ﬂ Jlf?ﬂwlﬁﬁw‘é}ouﬂshTﬁé substituted
C4 al kyl'thio or élsu fonyl ™ groups.

acyl gfvnes @enbb,@ pubgti e dainks/or rgm@malsi m@fyrab aabst ivties, adthdmcsame or

preferably once or twice, with the sane
with dgfermtsﬁdsg%fegtér ent substituents. In many enbodi nents of

tExmmm&ﬁﬁKHanﬁﬁaubﬂemeda@mggmpymcmﬁesqbahnhu@mplgroups
3 pherglﬁl?rqgs?r@%ugmégrpy 2 K%l S %%%@%Pr 0 Hex%%fgér onﬁ 2-furanoyl
and 3 dBlc¥lamiBS Loyl sopr opyl, V| nyl,

“Carbocyclyl”, as used herein, denotes a saturated, unsaturated, or partially saturated
hydrocarbon radical having some or all carbon atoms linked in one or more ring structures.
Carbocyclyl includes cycloalkyl, cycloalkylene, cycloalkenyl, cycloalkenylene, and the like,
such as, for example, cyclohexylmethylene.

Cycloalkyl residues or groups are structurally related to cyclic monocyclic or bicyclic
hydrocarbon compounds wherein one or more hydrogen atoms has been replaced with an organic
or inorganic substituent group. The cycloalkyls of the current inventions comprise at least 3 up to

12, or more preferably 3 to 8 ring carbon atoms, or more preferably 4 to 6 ring carbon atoms.
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trifluoronethyl, nethoxy, ethoxy, isopropoxy, and
trifluoronethoxy groups. In many WO
WQO®9N11IA47PCT/ US2009/ 035837 enbodi ment s of tPEI/US2009/035837
i nvention that conprise the above lists of substituent
groups, an even nore preferred group of substituent
groups include hydroxy, SEt, SCH3, nethyl, ethyl,
i sopropyl, trifluromethyl, nethoxy, ethoxy, and
Examﬂléé ddsuar @Eﬁ;ah&l(yesﬁlﬁ%l%@lud@%mfﬁlr(ﬁﬁ/l Q&cl%bﬁyﬁ@ﬁ\f@pemi’l cyclohexyl,
substit ut'ed kyl groups ircl ude the 2-oXo- F
cyclohgptyk @y@mcty]_l.rmgy land egtaratndebidyelic omfusfrdqméyqyyllc cycloalkanes such as

i B R ab LR AL YIRS
p]Pr@&h@d w@whsﬂtgmdps lfﬁlmdﬁ Jaethgl pyﬂaﬂbﬁx ymﬁtab )d/clopropyl

cyclobﬁgltl %/?lgg Gy b?ﬂ: et hyﬁ%qlﬁmp}/yl ?1?1%113 ﬁ{;}tgr(r)nneé;] 1)(/) C7
cycloaﬂf@?t 1961)15&“9'}{1'0}36&“ %Vcﬁﬂi@k}mélr cydlshehtyy ﬁhgﬁm hyl,

dr oxyhex di chl or o( n- butyl) am nopr opy
1” stipte pyg}cpalk}g" éemogqq)@tchylk,yl nngsras ﬁlﬁﬁ{iqqiwbove substltutecf by 1 to

four, oi Pi?elﬁg ? %E? XII tﬁvo %stftt%%%ﬂﬁ&e%@ﬂ%ﬁn g séllaéi!&{ fﬂ&%@ﬂalogen, hydroxy, C1

oprop
to C4 akﬁmlmmpnmyamylﬁﬂfomep@ bm@t)ylkylsﬂlfdmyhlﬁipb @ysupstituted alkylthio,

Cl to é4 fts)liqlg %%Shulf%é%%f ggg)rgéf %’F% 1tutef§| H&isﬁ&é%ﬂy 1 to C4 alkyl, C1 to C4

alkoxyl €2 0@etibitute MIRANZ PYOLE 2 akBk 1ORYN¥ko (mono substltuted) amino,

N- acetyl - 2- am noet hyl , N-benzoyl -1 - am noet hyl ,
(dlsubmfaf@@lawmq, Ir&‘rﬁommthxh CabRAYE Ph@nvli Rebstimieslhierd. ptenylthio,
pheny%ﬁ'lk?ﬁ{l }‘)Sgefk%@]y%ﬂngg aH Pﬁ g:ég{bH&ll?n g%%g%@ﬁé 1tu)tﬁd’ cycloalkyl groups,

the sulﬁ;tlmdmy)a}kybgenp 24y hgved; phk oy # sthstiorgaerpips independently selected

from hy NS i B NiE, ROy R S G T SR S Rt st

1soprof)jﬂr vigylQirMfRIGrambaistl | thethexd, dduky. esdpespdx g and lﬁ@ﬂu@@h&tﬁ@@ groups.
npl es of substituted al kynyl groups inc

Héhtﬂf%\ cecirbylone'ymeang ar%iélﬁ?]!fylz apidingh abaye. \almie theesycloalkyl
radical it ¥6ndcdQt &S ﬁd'sﬁﬁ’)lng ),’clmneétﬁfgec[) tl’iéi’ t\% E%Jara@cr QiRidnA1 é’i’t}ﬁﬁsh&mllaﬂy,

one or nore of the carbon optlonallﬁqyl
the terms”gdmtlaxt@ijcyh&odﬂwgfen” lat:m)cyclaaléyleaeawherc ibeqyelodkkmt tagicalfis
N&ANQL lL.ac t r differen
bonde??1 tt S ollorrég c(g)rnn céltn% r?%?%h pvxéo sge %r&%g%dfr.lonﬁ ELouDs ShY further bearing
at leash@teatrddaioamsubytitieat.er oat onm ¢ gr oups mhlch can repl ace
the carpon atons include, but are no%c mted
)

STheNermSI cyclo enyl” g)(dmates preé?r 131 a 1,2 . 8f K’F_I'Qpentagelt)ljn’zg\lgl’_l ,2,3 or
4- cyclé‘lﬁk@eﬁﬁ ‘%mk ke 1,@[‘334 prfejrd]éﬁe'pﬁ:ﬁﬂ ﬁr&e want the-lfaﬁl "substituted

het'er oat ons or het eroatom ¢ groups mag pl aced at
cycloaﬁwyﬂ" deratesghe pheyie oy doaldnyt ﬁegSeﬂuhgntute@ msubstltuent preferably by a

CI to C6 alkyl, halogen, hydroxy, C1 to C7 alkoxy, alkoxy-alkyl, trifluoromethyl, carboxy,
alkoxycarbonyl oxo, (monosubstituted)amino, (disubstituted)amino, phenyl, substituted phenyl,
amino, or protected amino.

The term "cycloalkenylene" is a cycloalkenyl ring, as defined above, where the
cycloalkenyl radical is bonded at two positions connecting together two separate additional
groups. Similarly, the term "substituted cycloalkenylene" means a cycloalkenylene further

substituted preferably by halogen, hydroxy, C1 to C4 alkylthio, C1 to C4 alkylsulfoxide, C1 to
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or al kynyl groups. Typical heteroatom c groups which
can be included in these groups include, but are not
wo povotied4t o, -0-, -S-, -0-0-, -S-S-, -0-S-, - NR2FPS2009/035837
=N-N=, -N=N-, -N=N-NR2, -PR-, -P(0)2-, -POR-,
-0-P(0)2-, -SO, -SX@-, -SnR2- and the |ike, where R
i s each i ndependently hydrogen, al kyl, substituted
al kyl, aryl, substituted aryl, arylal kyl, substituted
C4 alk?fsﬁif@ﬁﬂﬂ@l’ to?@péﬁ%lstﬁﬁﬂehﬁlkyltﬁkibéi td @1 %ﬂ)sﬁﬁ(l?édoaﬁly]fs)ﬁllfomde Cl to C4

cycl ohet eroal kyl, substituted cycl ohet er oal Kyl
substithistlefotukfgnyl, Cino Coasyl1 €144GPakorsA000/@essgituted alkyl, C1 to C7

alkoxyﬁ%?@t E))Eo glﬁgnqgﬁlﬁsglguggdr)lﬁ% @?sﬁlgétﬁgtzéla{m F ﬁ‘g;ogo%eqﬁyl carboxy,

alkoxyh&rﬂaeﬁ}dap}}ehﬁﬂl kL)Hstltuted phenyl Hetleagthiy, Iphenydsudfokilt | ghehgsulfonyl, amino,
rou resi due wherein one or nore hydrogens

Or“mﬁﬁu¥ﬂ%%53r @gbond|ng al kyl group have been repl aced

Wikdtedn NakQeaR1yat &mhétfefdé?élicrlﬁ)g” aBA e dpion Iy Qb dIRute® RS-

i odine). Preferred hal oal kyl s can have one to four
membersd Higgs havingsonc ek mept easbesf atpynsenneeied e g thyl alsgreompsise 1 to 5

ring h%_é}%btﬂﬁzg Jubh Eé 91{*%51%{11 a]néogillﬂrg)ggr?fnlsé{%rdQEt% BYd i u%; HoR:

oxy gr s ‘are oups or resi
heterovgmhc einps amebeonturpeds uisatraige ospdrtidiy inkeuitodr o praofrefelubly

souraG S BhRPEy rarBeiBPEFafs B L Oyl P, pvrian

pynmliaﬁw Ey@ﬁlﬁ I Beﬂ‘z@xuzoReals@@ﬂn@b&nqumﬁmy[phlﬁﬁﬂ&fhem&fr@mmmgs
aloa koxy groups include trifluoromethyoxy and

Preferﬁéﬁ@tafaﬁq&id}ett_ﬁé@qyekg/ﬂ@%scaﬁgde piperidyl, prigidirerd. iipesidety L géteerzey .
tmnmﬁm 9gwﬁﬁgﬁuﬁﬁQgﬁﬁg&gﬂﬁﬁ@wgﬂqh%gonal car bon at ons

t|t at'om doubly bonded to the
cﬁhebonn atubstitutedh hcteltnryyﬂd'rqn”ﬂ@satukeelﬂmtaeoqyahh giagd" nogans the above-
Jesidue. FAl.kox ers t o _an
deserifecfekfovgli B Suo s TR woliRleSply i tp S dorefprgblyione or
two, sERRiceRBOhEOihe shie oadikfeyt @h@lﬂ Bﬁasﬁﬁiéntb @re@ralﬁl? c&Bbe halogen,
and .in_ot her enbodi nents can | koxy_ groups

hydroxap, gieaHkyishjos cypnp giiie. Gl 1oy4 al&ﬂcﬁl &s% alﬂﬁ@ﬁﬁ&éyto (& whstiputed
alkOX}n aﬂzagpgasy} 139 @&%@ﬁxm t'CHULANY, cirbw Q%Xxﬁﬁ%oh&lke

koXy groups. term "subst it ut ed "al koxy" means
carboxwmhyd H)@fdlmxgmeﬁhpl alé,ioay-sldmlsammg,tre@hoaub@wutgbmmoor
(dlsub%terﬁtlfa%aglrl%o n%a rg;(amldeoﬁ o(r%g)t(%g)s/ ?{g taH(yl?)g:ar%lo}(( (r%r)l(l ?% ﬁucF ?ClI t%cd()u de
alkyl)dmytdjxammmﬂmbron&myl a‘ﬂ K@Qytaldéydm}g)rsolfmlﬁum as 20

(phen %Jltlt{}ox neliégél{ogﬁg%tr gﬁ% eﬁliy ng]’ g &seﬁéggtsg% asq)enzo -ring. In many
embodifibiY bAFbRGutel ﬁfat‘éfo%?éélfé &;gb?\ BE suﬂél%ecw%ro@lkp dﬁ@ﬁﬁ‘wﬁl hve 1,2,
1 C

i ndependently an al I'n somre enbodi nments
3, or 4t5hbstla¢qnygrani>m1@dgmd@ély@alﬂctbféfr@m hydrogs, flupmel chiprethér, NHCHs,

N(CHSMbT-E,%ﬁ, §éﬁ3,l?r?ethyl, cthyl, isopropyl, vinyl, trifluoromethyl, methoxy, ethoxy,
isopropoxy, and trifluoromethoxy groups.

An "aryl" group refers to a monocyclic, linked bicyclic or fused bicyclic radical or group
comprising at least one six membered aromatic "benzene" ring. Aryl groups preferably comprise
between 6 and 12 ring carbon atoms, and are exemplified by phenyl, biphenyl, naphthyl, indanyl,
and tetrahydronapthyl groups. Aryl groups can be optionally substituted with various organic

and/or inorganic substituent groups, wherein the substituted aryl group in combination with all
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G to &4 al kylami ne groups wherein Ris a |l ower alkyl,
such as a nethylam ne, ethylam ne, propylam ne,

woRMorely | et hyl am ne, N, N-di net hyl am ne, PCT/US2009/035837
N, N-di et hyl am ne, 25 N, N-diisopropyl am ne and |ike
al kyl am ne groups. "Al koxyal kyl " refers to an

-ROR group or radical, wherein Rand R are alkyl
groups. In some enbodi nents the al koxyal kyl groups can

its sub@t@cugts &&n&ﬁe beReh B aRd NETor g@&%lg%@hé IG%aIQ:‘ﬁrbGB a’édﬁlslclsreferred

I'n many enbodi nents, bot’h are a | ower al kY
Optlongkﬁ@hsta@enagmphmlyde éth dx§r, 4 subptitopeyoups sulppandonly, se ected from

hydro @H&%X loro gg‘ ,gﬁ(%ggln %(?Frﬁdgbl@ﬁ%/ ﬁ%‘)&%&tﬁf mFEE@PB h‘\;? 1s%propyl,
vinyl, &tfhml«)tﬁdtlil}}ll metiretyh mhyspy,omplmpoaﬁ,ohndemfhmxmhethyiy @odps.
[ ou 09/ 11 447P /. USZOO%W% %tS by

W e“ir%f?%]r §netaBS preeylicanyl dPriviye B cigblygogfins a

five-mBhk¥ied o£¥&InR@beYdd codfughted BES B6RREY Fng SRSt hdvi om 1 to 4
al kyl , substituted cycloal kyl, substituted ary

heteroafgfys idenendenthetcacteyT ongpwgsnwlfwa@démnltmén,enwtﬁ%eltthhe
|
unsatu[reﬂgd &1 coﬁﬁggt'éﬂ ﬁ&ﬁgg@ﬂ&lc& SR% | §f1 g%%g? {}13 ud?a C?Inggfcﬁé’”

and
hetero&utﬂatladmkexklylcydd|hre&k®r<anz&1cax dumgoll bfcyelit limyerbdromatyd mxietics.

a0 g B RN BB D g PRt mah oY sy o

furanyl, Rhigtugfy1, %ﬁ’@ﬂﬁ’éyﬂﬁmxﬁz&lﬁpthQ[rﬁid@Sthﬁrz@lyphuﬁéh@l kiyédminofisiyl,
used hereln "acyl" enconpasses the definitions o

indolyh ok § fura@Pk@eran é}rwlmwonéﬁﬁido @rnBeme) ruridhl. Reperdyrgemd like
unsatu\‘\ﬁécf:éfhd%'oﬁju o - gﬁotcu%nﬂlﬂc "ﬁqgé on ?%no%c@l@ Niixfkel gﬁ:{'\([glkjce or fused

rou group t ma ketohe ra
blcyclgrlmtsrmarﬁrrmgezwtad veggh hag rtlmqblsraateest‘kﬁof amn@ﬁc@cyﬂ térnguxf lelectron

...as for Oacet yl u ent
oo PEnou e R B FRAESHY R sEpoa BRHET e
heteroﬁﬂaﬁﬁu@hﬁg eYsteth cdadin gnwag cabén aeeik yhd ands bBagheytoatoms
he term "substltut ed. acyl" dengtes an acyl group

lndepeﬁﬂ@}ﬂwﬁleﬂﬁ% IRy EE- SiiEngent2ne el Bywiae or  nore, and

Pr&S efR ¥ RBRd ﬁételto\ﬁﬁﬂl” B@zjtrf% Y& Mabohy: %s‘em{ed lg%éfoar?i 15 ¥hbstituted
cycl oal kyl', napht hyl,” am no, (nonosubstituted)am no,

with, fodexaaipls, taerdymmndareigulhi @emotwchetlb_srtlwytﬁlwlnclr arp @he same or
different vtellsntch tsﬁ%s?lguents preferably can be halogen, hydroxy, protected hydroxy, thio,

alkylthio, cyano, nitro, C1 to C6 alkyl, C1 to C7 substituted alkyl, C1 to C7 alkoxy, C1 to C7
substituted alkoxy, alkoxy-alkyl, C1 to C7 acyl, C1 to C7 substituted acyl, C1 to C7 acyloxy,
carboxy, alkoxycarbonyl, carboxymethyl, hydroxymethyl, amino, (monosubstituted)amino,
(disubstituted)amino, carboxamide, N-(C1 to C6 alkyl)carboxamide, N, N-di(C1 to C6
alkyl)carboxamide, trifluoromethyl, N-((C1 to C6 alkyl)sulfonyl)amino or N-
(phenylsulfonyl)amino groups. In many embodiments of substituted heteroaryl groups, the
substituted cycloalkyl group will have 1, 2, 3, or 4 substituent groups independently selected
from hydroxy, fluoro, chloro, NH,, NHCH3, N(CH3),, CO,CHj3, SEt, SCH3, methyl, ethyl,
isopropyl, vinyl, trifluoromethyl, methoxy, ethoxy, isopropoxy, and trifluoromethoxy groups.
Similarly, "arylalkyl" and "heteroarylalkyl" refer to aromatic and heteroaromatic systems

which are coupled to another residue through a carbon chain, including substituted or
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15het erocyclic ring, imdazolyl, indolyl,

pyrrolidinyl, d to C7 al koxy, al koxy-alkyl, d to C7
w@eeow/11@k7t o C7 acyloxy, nitro, O to C6 al kyl PERUS2009/035837

car boxy, al koxycarbonyl, carbanoyl, carboxam de, N (Cl

to C6 al kyl)carboxam de, N, N-di (Cl1 to C6

al kyl ) carboxam de, cyano, nethyl sul fonylam no, thiol,

G to &4 alkylthio or d to &4 al kyl sul fonyl groups.

unsubstit@ed léQt%Fa'téd‘Hr%ﬁsaﬁ‘&ﬂed SaBRThARY, PRcaNRTY Lé@' 86 UARRBN Rhains
nore, and preferably once or twice, with the sane or

may al@@wuctlhie dichibeneraroup. Buis intalimgtthem able to p@xdnpuhsgtmﬁtsccw an geyl

m01etyC r iy L%&faﬁ%%/%%%er%rglﬁy 1 %ﬁlaH(g/?gr%ug hl%gyjrupelﬂtéf al%y desmon by an

prépan
aryl gmypglsollmimamdtrab @ttytoaryt ychubkienged éle&fdaqﬂyﬂ’rﬁfeﬁreﬁ gfoalpﬂylho include

benZYﬁEd ; étﬁgt Qé@%@%ﬁﬂiﬁwl lﬁﬁg ﬁrpﬁ?%vérn aa?yslpﬁpl@qné{ [-pputyl,

2pyn§law{e@{y¢ct @%ﬁmq{y%&gqu firdikeal having some or all
carbon atons | i nked |n one or nore ri ng structures.

Chrageey ciupstitited piydedley ¢ denotsalap prylalkyl rol wehstévied on the alkyl
) |
portlolg %f?th %ﬁ!ﬁ g IEXIIG C‘ﬁ %?alb %toﬁ 'Rlﬁeé, r%gaﬂ)s tplﬂ%%elja%g?fl%%ﬁ E@F‘?ﬁalogen,

exanpl e
hymomﬁsxdumnmn(mgmmubsmambmmhmu@mwmahhwdpaﬁmmgdmﬁ@n@ymkhmydm

c or.bi.c i C carbon c ound re
rine, SRATGRE BT R YAFOban BOMARTaC) Beleh RRRaTksak hoge alkoxy.
C1 to OV g@sdtifutcdQdiox ?nﬂk@@mmyls@ bsd ¢t u@ntc gfoqmosub'sﬁlitated acyl Cl to C7
cycl oal kyl s of the current inventions conp

acyloxyeritrp, @riaxyt dkaxycargpnydysiagbagiot, éaraewmée,ﬂ%(@l Fq %alkyl)

4
A N N I

thiol, @Utolﬂbylkyldab Kyl tor(é%alkiﬂséfqnmbgrlut@ aydzédrahe pipyply] group may be

subst G ior ok PP By S by e BRI ghosen from

halogeﬂolhww pfbt&yaallgafdxgrtﬁﬁ) smmltﬂhla&ydﬁc alttd) Ogrt@Q]G&‘alkyl Clto C6
I ¢ norbornyl or adamantly groups,

cli
substltp‘fegélkyl Cl to C7 akqaer t &Cé §1gqsgt&1|tqg)ﬂlkc§<yoqp§§<yrar§]alugbto CAacyl, Cl1
to C7 §u%stgzteg¥t€}10@ '@@7 @ﬂ'&)@ gatb Ltl@%y%@bﬂonyﬁ@a)fﬂ&@m&}wl

cycl opentyl, cycl ohexyl or cyclo eptyl” rings.
hydrowmnth}émnyno,t(h)@n@@bmtu@)amocvdlmmt@wdb@ymno |cmbb19=de1§e N-(Cl to
cl opent vl , hex e ohept rin
C6 alk,yé cgr%? H&lt%, e, %g’if(gaﬁ?(&k a&a 'Xrg%xaém@ y)érll% Ig?th¥l N- (éCl to C6
alkyl)ﬂ%hﬁ%1ﬂhN/—Q)heﬁylbﬂfdnyl)irﬁﬂho by clic €0 té Qhralkytehe pr Efobd’n&bér%up,

substltﬂgﬁ 8 gwu‘@?f gsxfg;rl Ztl é%‘u leg E@ﬂgﬁfﬁ%doﬁlar 'Jla}/ s%gétfrgtte:glkyf c?rrlr)]hgnyl
groupsgttlg% %f%ﬂg&gﬁ!eg%lg};Qne toPnfetk, @hd Wl RdHiPBNd or theb, duBstfedents which can
be the same or different.

Examples of the term "substituted arylalkyl" include groups such as 2-phenyl-1-
chlorocthyl, 2-(4-methoxyphenyl)ethyl, 4-(2,6-dihydroxy phenyl)-n-hexyl, 2-(5-cyano-3-
methoxyphenyl)-n-pentyl, 3-(2,6-dimethylphenyl)propyl, 4-chloro-3-aminobenzyl,
6-(4-methoxyphenyl)-3-carboxy-n-hexyl, 5-(4-aminomethylphenyl)-3-(aminomethyl)-n-pentyl,
5-phenyl-3-oxo-n-pent-1-yl and the like.

The term "arylalkylene" specifies an arylalkyl, as defined above, where the arylalkyl

radical is bonded at two positions connecting together two separate additional groups. The
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10C to &4 substituted al kyl sulfoxide, O to C4
substituted al kylsulfonyl, d to C4 alkyl, d to 4
W@RMWOAYI44Tl to C6 substituted al kyl, C to C4 PCTI/US2009/035837
al koxy-al kyl, oxo (nonosubsti tuted)am no,
(di substituted)am no, trifluoromethyl, carboxy,
phenyl, substituted phenyl, phenylthio,
phenyl sul f oxi de, phenyl sul fonyl, am no. In many
definitRHIRA L AR SupRbof %Q%ﬁtilé' Lﬁ%nﬂlﬁkfahﬂﬁf Jrlkﬁ[f@r'égﬁ*alﬁﬂe Substitutions
substituted cycl oal k rou or 4
on thephersl ring ednt beg%/b,ulp% ojj %él e%ﬁﬁmtsmbstg@b@@w@&ﬁ@re oran arylalkylene

as deﬁgé?gb éé_l@ft ;S%{tﬁer sﬁ&ltlﬁLeq prele SO A Ogen(lgd?czx%r p%%’ydroxy,

Pyl
C1 to €4 afklylieio otretc§4 alkyrlemlﬁoorde, Cettd @ﬁ)alkylls&tfmi}dmky) Candstituted

trifl th .. The, t
akythigygch BApPange RARLRE s G da Ry Uik hgrab o Co
alkyl, o e €7 Lik8x )l Baddtbstitadil Rl 1, (3 150G xR alkky¥dxo

posi tions connecti ng together t wo separate addltlona

(monogbstitysed)aBifp | (drsulgﬁtltlttrrtéamepnﬁrlﬂslgt@@fterhmtce@oxy, alkoxycarbonyl,

phenylc Xt?r{sﬁﬁ']llte{gi ﬁh@ %518%}2 u(cj])ﬁg M?Jn 1, tal:h?no or protected

pos t'i on
amino cgmupemtthmghdnggxemgtrarontthmalkel@mqt e addl tional gr ou ps and
east..one addi ti ona

her i n supsti.t uent .
e 80 1B g o Spo R e R e R s SRY Wi or gyore, and
preferé?t)‘l}(8 i&d &ﬂﬁﬂt 186¥tics prE‘@raij ého?enafrcﬁﬁ tH- s Qbﬁis?fﬁiﬂ% lof halBgen,
or a1, 4 or ﬂelohepten ring, e term

hydroxyg ats%ftchdthYé@X@y@r%a Kllig1 oy ape mEte § 1t £0aleld"1 to Co substituted
| |
alkyl, er% eal, Eﬁ%@’ c1fﬂort97ss&%§t9§t%t1 EH%B%E péokgaﬁcgg s, y7(‘~j‘p[%gf Cl19.C7

prefeéra XY,
substitued @zylaCk 1;()(6]7 agpldegx yarbdiyy h],koquaﬂjoujdg Qm’ecbﬁyyﬂethyd;dryﬂmxymethyl,

amino Gt SR G by S5 s P AR R sy o

alkyl)@fﬂdﬁt@mldérNPNQtlﬁﬂttGGtmy‘l)%arbBazﬁnﬂde refflueeletgl, ke il edsr €b
a cycl oal kenyl_ ring, as deflned above, where. t

|1 S
alkyl)%ltfemd)aanreeﬁﬁ (nhsarlélafonrga%ﬁ@ée aw L s e dhemd is {Substituted or

unsubscfﬁﬁ@@ GhiH@at Rﬁ’%&zﬂﬁﬁle 8 Qprreﬁhf% ﬁﬁqﬁlétr{y' e%%ldnﬁs&lgé' é}téﬁﬁstltuted
Simlarly, the term™ su%stltuted cycl oal kenyl ene”

phenyhgrawiss, ﬁae@ylasltlamd@ntda&breMup whléhaveub2t 3, ond edbspweﬁmrmmy

1ndepen?{$<nt$/ s¢ Fted fra%q{y%fég(yoﬁ:tllor h%o %ﬁ}’ II\}I&EI%, N((:thg)z, »CHs;, SEt,

oXl
SCH3, methyl, ethyl, isopropyl, vinyl, trifluoromethyl, methoxy, ethoxy, isopropoxy, and

trifluoromethoxy groups.

The terms "halo" and "halogen" refer to fluoro, chloro, bromo or iodo atoms or ions.
Preferred halogens are chloro and fluoro. Although many of the compounds of the invention
having halogen atoms as substituents are highly effective in binding to the relevant Umami taste
receptors, such halogenated organic compounds can in some cases have undesirable
toxicological properties when administered to an animal in vivo. Therefore, in the various
embodiments of the compounds of Formula (I), if a halogen atom (including a fluoro, chloro,
bromo, or iodo atom) is listed as a possible substituent, an alternative and preferred group of
substituents expressly contemplated hereby would not include the halogen groups.

The term "(monosubstituted)amino” refers to an amino (NHR) group wherein the R
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WO 2009/ 111447PCT/ US2009/ 035837 C4 al kyl sul fonyl, C

to C4 substituted alkylthio, d to C4 substituted
w@kMyhsght oxi de, C to C4 substituted al kyl sul PGRYE2009)35837

to C6 alkyl, d to C7 alkoxy, C to C6 substituted

al kyl, d to C7 al koxy-al kyl, oxo,

(nonosubsti tut ed) am no, (disubstituted)am no,

trifluoronmethyl, carboxy, al koxycarbonyl, phenyl,

group ?s%%e‘ntﬁgn?%e%l?&ﬁ% onsi R BFAphELR, C@b@@%‘tﬁﬁﬁﬁ&?ﬁh@@yl Cl1 to C6 alkyl,

phenyl sul f on m no, 5o0r substituted am no group

Clto G éuttSQtﬂde dhléxtléﬁbtv;@’! @ﬁ]ﬂ Arto' Wetubstivatpe héyd, ¢3 tog/ défrm‘ll & to C7
substltg{%hla% é’f2 §0u8§t61 k& e82 ?’0 69 s&stl{ﬁ? gbal(ﬁ{?/%gl, H7ﬁg %tlgit{éxg/?asl’lgll, C7

at ons” connec
to Clmmrtutﬁé pH.entyDﬂl@l lanch@ethetﬁ:ﬂlo aihgIBhe (ﬁlﬂ)ﬁhsmstltméﬂgﬁﬂmo can
..suhfﬁr and/ or nitro% I nserted |n%8 ﬁg r|n The e
additiqpajly payeyAnjaming-proteetifig aroyp ag gRcqmppssd by, é‘irH‘r
(monoB@¥stifvdddiamidpsat urated, but are preferably 10saturated
Preferred unsaturated heterocyclic rings include

f Tireetayn '(disubssitupiagaino” psfers & g1t aming ereipl (NRgy wilthityg substituents
indepeﬁ%{irﬁl@' cﬂ%{gen fg)%pﬁlg:é%l?)l c%ns@[ﬁ&é)tfgp%? e% Elﬁ)@ 1tlu§:|d3f)|henﬁr@1 to C6

eroaromatl c rings urate
alkyl, OeteCosytstitutedrdlindsCl nx:(ElJ oy, [{ipe r(I7d%lkqnyhﬂ2rtD di7reyitynyl, C7 to C12

pheny BUGE 0T 2y i B AR Bl Rl TR b s e s o

differdagt erocycl e” or "substituted heter ocycl ic ring" neans

t he above- 15described heter ocycl icring is
s [hsstesng {) l]gdt}\m”trﬁfersrtgr %ggﬁlﬁﬁ@/ CIEHR @ranmlgnallarﬁgbstltuted Cl-C7 or

c1-c4ngrg£ﬁ ?Jg{#% rﬁ?é}ﬁﬁﬁigh w%slkg,pgxgﬁ a a a{cegr$ ,s&%m@

sti'tuen can
methy Wb ogleyithidy yeprroppithict, hﬂopropalt]klyj -bitglthio ytdnmylthncp arr(bl;ke@roups

| kyl, 0.C4.al k xy, to C4.subs
Cf‘li(e%)%vx déﬁq&l%%&xhqm iﬂ%lca o r%lué)y IWheam }{{ &s 2840p 189?18/X%}1bst1tuted
C1-C7car1oRYy orgahis @xytpapleenytly a€ ﬂk?l@xyﬁ[@ilm | a,rylhytd{e‘flz)f&dyetlhgﬂoup, such
al koxy-al kyl am no, npnosubstituted)am

as methylthap §Jtyétb}0t awerpyihionsoRaPY e A lagylﬂw (@’f}th@loc%ld like groups
,such z@lﬂfédl})lﬁﬁfoglﬁ%aé'ﬂlﬂﬁlfﬁld& ﬁlipﬁogéasﬁﬁ’o@e ?Qo:ﬁi/(lp%lféﬁffmzf@'ﬁ‘ ﬂf

i fI"'uor onet hyl ", al kyGsul f ohy0am no

butylwlﬁh@&w B@tblﬁ!iﬂ;lfoyiaiﬂand ﬂg?rldf@ps or substituted with a
X e?rn% "e{i%’ syl 0;1:12 r” gric%}% u%oups VF]herer}X geingl? gft)tﬁ)glgﬁy su%fstituted
C1-C7C(3t@19@41 kplanig regalp, which nlftﬂulch fﬁl; examph; grﬁlﬁpsékusluhﬁhdzthyllelﬁlfonyl

ethyls@'rfﬂ%g N pr%@&?&%ﬁﬂggg@%ﬁ%@&é§g f‘t%%g] gyrflg)(%; %@E@y? and the like.

n‘FﬁJ‘t}éllms %h%‘ﬁéjlthld SOREAIfoxie Mehd "SHehf URSOIREN - a sulfoxide
hox et no
(-S(O)- R) or su>1/fone (- SOQ%) wherein the R group is a phenyl group. The terms "substituted

"non

phenylthio," "substituted phenylsulfoxide," and "substituted phenylsulfonyl” means that the
phenyl of these groups can be substituted as described above in relation to "substituted phenyl."”
The term "alkoxycarbonyl" means an "alkoxy" group attached to a carbonyl group, (i.c. a
carboxylic acid ester, -C(O)-OR, wherein R is preferably an alkyl group, preferably a C1-C4
alkyl group. The term "substituted alkoxycarbonyl”" denotes a substituted alkoxy bonded to the
carbonyl group, which alkoxy may be substituted as described above in relation to substituted

alkyl.
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I sopropoxy, and trifluoronethoxy groups. An
"aryl" group refers to a nonocyclic, |inked bicyclic
w@eoobasKyd? bi cyclic radical or group conprisi ngPGE/USMa%035837
one six nmenbered aromatic "benzene" ring. Aryl groups
preferably conprise between 6 and 12 ring carbon
atons, and are exenplified by phenyl, biphenyl,
napht hyl , indanyl, 30and tetrahydronapthyl groups.
AN tefh QHRAYIEAN RAnORHhARRL oYy SHBRthd pHicth M ¥ BEIdRY 8t two
organi c and/ or inorganic subs¥|tuent groups, wherein
positiank eorngpiatg togateat tap yépaptoyfslitionabgmbisn Hxampleswt pherdylene” includes
i subst i S.C ri tween 6 and 18, or
LZ@hg&é?@rg%ﬂ§k%ﬁ§%ﬁa%%ﬂ?g%§ﬁd%§rbon atons. Preferred
Optid tomal'substhisted bikglrhe 'Onewune an kgl grdep Wher2 thalkdrradical is bonded at
subpsti tuent rou&s i ndependently selected _fro
WO PAFYEPHIIPICHNGIP S N E AV O PTGt OUIR( rHCr pegsigEn

additiontf subSetEht. PREIs of efub¥titutct SKIBBRYIncludésBhinomethylene, 1-(amino)-
trlfluoroneth%jy met hoxy, ethOX£, I sopropoxy, and
X

) Y {
1,2-ethyli 3 (agononfet-Rioxly 1 dpestgmadosirhethyb 2riacdianidle bhsyathyl ehbydoxy-1,1-
5 g (e aryl derivative which preferably
emyLgé%?%?Lgsﬁﬁhbgé-nenbered or six-nenbered conjugat ed
aQoe armometof therdomgposiydstod thehawinhgn, fmanbelprésentdas a salt. The term "salt"

encom PO T PTG PR PRV B HECDrSPTy r Gpoggend lude

salts fGEHRH bgaht BEoM3ehie LAE Gl daGiclanis aliéLiRAdYdus@dPéRW. Furthermore,
i ncl ude nonocyclic heteroaromatic, |inked bicyclic

the terpgipelpdrarsaliatbpicfonp by saadprd peddpicacirdiony wih brag greups (such as

ivon LBy o ERATL Sy SLRRS M bBLe i Suh i
includpyrydrothléric, hydraflydric, trifluofeacetiy bylfunxaptoisphdric, icbx.apaliyit, citric,

. pht hal.i m do, thj.azplyl ui nol i.nyl, . i soguinolinyl, .
actic, BRI A E pathE ERORE bl PRI b BBV Bal guigric.
phthalRhertitic, 14iic] dydric, @llicyylic! @ktihndsiilfehi@menehklfonis adodsiatpadic,

and conjugated heteroaromatic rings. Any nonocyclic,
benzoic; Girnip;3ag dike acidysr fused bicyclic heteroaryl ring

SYL € M}g&lﬁc Glaiﬁoﬁggﬁc _%E‘t?d'n@%f@{siﬁf)é)sq@vew cift %Bhlﬁélt-ly)né fbr the
terns of €l ectron 15di stribution throtughout the rin

carboxglege amon of 4 qachaxaktk sahi. Inhiganidebiitively ohargadgoiuatar-igns indhale but are
. het.er gar ti ing. Syste ontain.3-12 ring carbon

rot i FTR PRAET 8 ot GHR LRI TRER: Mg sbluP YA, colcium,

magneS@he etcgdndl bthat dixylgerund miital g eriallanchtisad fudk agbimn, aluminum and

. The term "substituted heteroaryl"” neaps the. ) .
the likgspd @mgpeapm 53%4)1 SRS AP ganic §a‘§<m§ ﬁw{}taéan%ﬂerﬁ catjqgs derived
from aBaMAtSont Qﬁﬁkﬁﬁti&ﬁﬁ%ﬁ , RIcBhREARE Y afinel Webh as

~ substituents which are the sane or 20different which
trimetleyiiygine i ayelehexyaneihesraad the arganipeations. sudas digarygpmonium,

1 Q. al t i .tro, d
benzy RRIERLE 2 MO iy b i G OBy g e
pheny thytheyzy |l Ghmboiui/ dbuilvsddthydérediaadnkaviym, aakdKidos yatadnkySee, 16 example,
" to C7 l,,.d to C7 sybstitut |, . 0 to.C7 :
Pharygioiiced S s, S o W9 Bar 07 €l sy neorporated herein
by refdr¥isbc OBMREEMBhs crRBinp@sscd PR abB thind i@ Eia MicRetonated form of
(di substituted)am no, carboxam de, N-(Cl to C6

procaigg, layinjneznd dkcagthylgluagsamyng, gndthe pyotegated forms of basic amino acids such
as glycine, ornithine, histidine, phenylglycine, lysine and arginine. Furthermore, any zwitterionic

form of the instant compounds formed by a carboxylic acid and an amino group is referred to by
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25al kyl ) car boxam de, trifluoronmethyl, N((Cl to C6
al kyl ) sul fonyl)am no or N- (phenyl sul fonyl)am no
wW@e@apsi441 n many enbodi ments of substituted heP@&r/vs2099/035837
groups, the substituted cycl oal kyl group will have 1,
2, 3, or 4 substituent groups independently sel ected
from hydroxy, fluoro, chloro, NH2, NHCH3, N(CH3) 2,
CRCH3, SEt, SCH3, nethyl, ethyl, isopropyl, vinyl,
this teItn'i 'Ffolr E‘)@Jnﬂﬂ@tah:\é{m)n foeh Q%Mxyl@t% rﬁﬁ%ﬂ will %QQWW orq{qqs substituted
uoronethoxy groups. 30Sinmlarly, "arylal kyl" and
with a (M@nm pyiminkapp)methed group oA aradereadi cetiemtr st carboay lotesnian is the
nms whi ch are coupl ed to another residue through a
Smhmﬁxat%n chain, including substituted or WO
Zﬂﬂgdohﬁabéﬂcysm&iﬁ%ﬁﬁﬁ QBDAZY extist k! b&tlatésﬂrﬂdl,ydﬁi&ts uTlaIse‘(Hlese

unsat ur bon chai ns [ lIy of
compOHUSBT LS BN WA " frm it 3Bt i lgnc%rr%smun&feé g or any
fractioh M$cITRIK dtchiRe BT ABhRHti hﬁﬁ&\ébgf@nts TSI 44U h@drafB of such
acyl nvoie Preferably, arylalkyl or heteroarylalkyl
compaugdsggic mcwllgd gitbupthe saepe of ﬂiltlselGmethany position by an
oup: 81 ]
TR o BB ELHEBihy Bt ot oRE B0 Risthl focsurring pipo scids or
the D- ﬁinmrtff)ahy oZe quhhmyaitmtahy—lopclﬁmmgmnmb -apudslﬂy laddltlon the term "amino acid"
. 4-phe n- but anyl, .3-phenyl -.2-butyl , .
also 1n§1ug§;ﬁ, c!?’][ﬁc?rﬁvpmg u¥&}}y ocggrflgg 6wqooa[ci%lbfggwl? Byéaﬁlam? ﬁ(@td%/ -V\Q]éch are
functiobABedudFalantsSafasd hadturh Bl o aduyii aﬁﬂlho a8le I Glels n&ﬂnzﬁﬁ&llﬁjoli&irrmg
group substituted on the alk portion wth one

or
amino jggida Inchlg, fﬁf VRIS |n91‘1@}6;@led %V\)@ noryp "qu; 'ofleros B)- ?,aphthalamne
ornlth%ﬁg@ﬁ" f ﬁ&ﬂ%e{ﬂ?ih%)g %ﬁbm(hﬁ[r%? %%H@Hb?ﬁ) in the peptide art, such as

nosubsti t am no stituted)am no,
those c@pgathedulmM Bodamesloc yElhmcupliﬁO(pﬁ R@gtld@&j{mhqstsu't ledand 2nd revised ed.,

Springg{ej&/e{h(ﬁ)gf %‘{é&ﬁ%r k@q{ @84 dg§9 aﬁ%é@wa&an& X%&g "Solid Phase Peptide

Synth&sp'stnidtedt, @tbrad Rimyical ﬂjok%y&kﬁkd(yﬂl 19894, b&h 67 wakhlare ioborpérated
C7 substituted acyl . to C7 acy ong nitro carbox¥
herein by efgiracs- Bompe amé%%@aﬁ%p@ acid apaledscan Be puikbysed cemegsially (Sigma

Chemléltl@ﬂ )Ad\%ﬁt?m}?c%t%) of\lsynh'ieglgéd ﬁs@ngcﬁethods known in the art.
yl') carboxam de, cyano, N (CI Co

amwcmmfr o) e el el 1@4hfa$my‘1rfwtm andconcuding
claims refef%lt(oy {u '%pfr&gg].e URSy mme%r/ t%at 1§ rgs&ﬁtlrr}é é}rgcqu%gﬁf tHHXhemlcal

one or
specllen d IWDtlaﬂsa.tb&tctlblu sohkBic [oF aftse@ahtyfoﬁh@lsm 6rrohami¢al p}g&m regardless

h tected hydroxy, al kyl t hi
of Wh%ﬁqr £t @Ft%{ag fregmghtop moigy lstaawéhy shigwe fratnetg Wpﬁ spgeics.
Thus, ﬁrpetﬁ;yleﬁé &M ’resguetu@a ggly&lﬂasrteﬂe;s%) 8c &l IKQP&LOCHQCHQO repeat units in
koxy- a acyl, d to C7 substituted

the pOb(@wr re@lardtl%s @Wb@b@r@ﬁylen@ aimoboy bscsll R osepersrthopglygster.
Cﬁ{ebtgfﬁ)( n& {esl(%égf&"}é@% ¥Ldl t | e?ﬂate zafarbon containing residue or

(nnnosubs i subs
radical; asthpexding aldgastNbrcChrbioa atom. Organic residues can contaln one or more

heteroatoms, or be bonded to another molecule through a heteroatom, including oxygen,
nitrogen, sulfur, phosphorus, or the like. Examples of organic residues include but are not limited
alkyl or substituted alkyls, alkoxyls or substituted alkoxyls, hydroxyalkyls and alkoxyalkyls,
cycloalkyl or substituted cycloalkyls, cycloalkenyl or substituted cycloalkyenyls, heterocycles
and substituted heterocycles, aryls and substituteed aryls, heteroaryls and substituted heteroaryls,
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20C6 al kyl) carboxam de, N, N-di (C1 to C6
al kyl ) carboxam de, trifluoronethyl, N-((ClL to C6
w@kwyl )t f onyl ) am no, N-(phenyl sul f onyl ) am noPCTY81002035837

C2 to C7 al kyl ene or a phenyl group, substituted or
unsubstituted, for a resulting biphenyl group. The
substituted al kyl or phenyl groups nay be substituted
with one or nore, and preferably one or two,

mono §ﬂ'@%ﬁb§tf#ﬁ@& §mi’ﬂt&' £hidé %Fbu?? AN GAMTRHD, R T @(BRE,-SR* wherein R’ is

25Exanpl es of the ter substi tut'ed arylalkyl ‘i'ncl ude
an alkyjy @mirjbe bk lExamples p:ﬁsgqqylgs af orghiiogrovpsyriresidues include but are not

hmlte(? ‘ﬁ) ?n?\f Fﬂf’[ﬁ ?FIX)%Z (f(g%é%]gt; g_%}p,_tgétnylggtggﬁyisopropyl, vinyl,

trlﬂuofm’(dﬂgbl,ymé’thdsbwl pthoeyn évvpydpox 3 -+ Qudenit ek phatyéhkeaqiybpyd pyridyl
groupsg(;r?rgsli leas 3gwgé%lcggygwyamcww 1 to 18 carbon atoms, 1 to 15,
carborPatérfis, A NOFBLBY hidhR n}/fja) 8 SorbAAHATRE DY X BbBe Blodls,
5- phenyl- 3- oxo-n-pent-1-y1 and the |ike. 30The term
"Ry {hedpriy|céivetivesymrasnt'iadg campeinyd asipkgpidedagradefsimragt a sufficient
amoun@%p‘}fl% ’co%%n% tb ?OV?({ ytil?hég}/r%% Fe%g aﬁglll of a?dé%ﬂ@&'ﬁ% 135 n, §Y as protein
connectin vvosearateaalto ﬁ
funct1cgr, ouths indTibgod D a&@ﬁﬁy‘ula]: 1}4)@1)@@1'&6@8%@9(61{) 268381 bd@blnltﬂdt dubbelow,
| udes s,of the for al k
the exdg RpU e S Gy ey piee bl SrpeniiBe SRaiPopr e
genera‘l? @d)’hdbtﬁ)n]onhe sllbj%cp Epetiffe-iddiiy LRy R melest dtthd &fnestible composition,
Ialkzlene s an arylal kyl ene as defined above that

etc. Thu§a if §roheessdlpfe specify ol cpref %fifeamfyara@mﬁ HogeHer. pyeihepyiate
effectil? E‘cﬂ?&ﬁ ?no %}’%ﬁé&%ed@g dn@ O%Ii(d?} 1 u%%d;lhy h:e Cluts@g %CIX routine

emmnsmbaumiuted 5al kyl t hi o, to C4 substituted

b e iy wﬁ&@ P et el 8 ina

providadl kytkin thdt, &BerGlndhik@xyl-tah loyticnt @f @reating a discase, is sufficient to effect
(nDnosubstltuted ).am no, (disubstituted)am no

such treptrenlior Breukivepte; 1dar Biapeutically sz@f%fé% amgwnt” B3y depending on
the coﬁﬁ&ﬁfd‘ Fh'étd%gasf%rﬁﬁﬁ‘}'tls sev@ﬂ%na)ﬁldtﬂ% e, wb Hﬁ/kéu b @ 'pgt@ent to be treated
phenyl sul fonyl, am no, “or protected am no group on

When ﬁmQSIentrqong)ogmd ’n @ pbarmakwtlc@rcggposmmtn@an e a therapeutlcally

'subst it ut SR |f|e n
effectlve %m?ut%t T ﬁern ttlY]eT G rr118t 1n ae[ﬁerapeeu 1caah/pel%ﬁec‘¥veer cru)?P oIrrlleother words,
when ﬂl\z\@resmmeﬁlpaﬁldpﬁ af eplabhyccotias edimﬁdiﬁmnt heagbotifSr an active

consi.stin 1al ogen, hydroxy, protected hydroxy,
mgred{el‘ﬂ%“naaqth’ I”igﬁ‘f entcyano nitro, d to C6 alkyl, d to

Goy kISt e terd t%(!t Alukat! ad[]lganf Qx&:éleﬁ'ﬂ JtQ¥¥ier Fhith %161:1721 coanpotund is

substituted al koxy, koxy-alkyl, d to C7 acyl,
admingRragbst i t ut ed acyl , to C7 acyl oxy, carboxy,
; | .
a]!rtrgngl)é‘és/% é%fth{%t 2(115) am(ﬁ) ﬁfét%g%%‘flg g‘u@'}/ eﬁa ?e%ﬁr%g%é&clﬁl%a%ggngular

forms Caa‘l’ bmkan\d tike" ihel(dlpluml feferents unless the context clearly dictates otherwise.
Thus, for example, reference to "an aromatic compound" includes mixtures of aromatic

2% <

compounds. Furthermore, “a compound of the present invention”, “the present compound”, or
“the compound of the present invention” refers to any compound and compounds covered by the
generic formula (I) and/or any subgenus thereof including racemic mixtures, diastercomers,

enantiomers, tautomers, or any other isomers and analogs (such as N-oxide) thercof as well as

24



10

15

20

25

al kyl )carboxam de, N, N-di (C1 to C6 al kyl) carboxam de,

trifluoronmethyl, N-((Cl to C6 al kyl)sul fonyl)am no,
wor@phenyt sul f onyl )am no or phenyl, wherei n t heCpK82999/035837

IS substituted or unsubstituted, such that, for

exanpl e, a biphenyl results. In many enbodi nents of

substi tuted phenyl groups, the substituted cycl oal kyl

group will have 1, 2, 3, or 4 substituent groups 20
| bR@%@ dead e hﬁ&iqg §§QHWQN b@WYs thblcgPr 0, chloro,
S S R o AR s §q B hyl . ot hl |

i @8@1 @zmgles arg |en1911essed h@tﬂnuﬂ@ ﬁ@me‘tahwt” opephbsufar \@N@o@wi/or to "about"
anothetr %g&cﬁgﬁ&%{uq 8 sﬁ%hfe} éoﬁ%%gg%ésiéd%% ﬁ %IP%Odlm%Iilg 11$cludes from the
one palpticwiad velue laﬁtﬁ@r tatthrrmhﬂrpartmuﬁw vﬂnefSemrladiy aleo gelnss 2&6 expressed as

chloro and fl.yo ho " of the c ounds o
approxMatoRy e hssh ?QL? r%?%tgé t Brwndgstaed Lhwm%ﬂar value
forms @RhdHeBbbYinRhi @CHIMR fuAhdRiuRErfiBod Bat A8 ch@loBMAH cablfBMthe ranges

taste receptors, such hal ogenated organi c compounds

are sigatfisantrbogdomacletieris thagbermdpant ansl @densrilesly g itheaither endpoint.
! " d
Th@{‘?%?%l:‘ §§ 0%8?11@ \E}lglgfllsg%lgtrtgg Jbg c@en ég@lll%e'}%igvgﬂt 9C1rcuénstance
may oofhay-ostmebiar, §iid) thatithe deshaptogenclades mm%anneﬁ wildkire) gaidie‘fdntl@lf 0,

' "or i ado |
cireun (e SUcHRHET s ET Bt Co nel o Srie-dhe BB oforally
substit38 URSdri al lyE vh Sar® XN BRI bWeClIRf %Fﬂh&)&ﬁ@%rfﬁ%{y%y b¥GUsGtuft@tand that

i ncl ude the hal ogen rouP The te
the descripemigglydes hath wepphst ovesr akkyl %Déi 1awermik>ﬂ@waﬂﬂ)ere is
substitdi@HpP Wherein the R WO 2009/ 111447PCT/ US2009/ 035837
group IS chosen fromthe group consisting of phenyl,
‘ Othe rtatlophenyl, C to C6 alkyl, O to C6
bstltute al k c C7s
2y aggsel ﬂ’e@fe%wgmﬂﬂon e S Lot feipedaivah it o
C2 to C7 alkynyl, C2 t® C7 substituted al kynyl, C7 to
C12 phenyl al kyl, C7 to 2 substituted phenylalkyl and
heterocyclic ring. The Osubsti tuted)am no can
5addi tional ly have an rotecting group as
enconpassed by the ternf’pr t ect(®d
(monosubst i t ut ed) ani no. " X, The term
"(di substituted)am no" refersZto an amino group (NR2)
or the Wit Bot 40 }@H?ﬁ%'és{é?%é/ok ﬁf&% RRNF&R wnGhasen from the
group consisting o -C10 substltuted phenyl ,
GAlimytﬁdakky&xmﬁwowdm¢$0&bbst|tuted al kyl , to c7

c2 to ken I c7 t .
o ey i G ES ey w nes Brt R st R b ttea
alkylnyfinBettromlksl) bl&istlfut&lﬂie&r@a’ﬂfylhﬁ}ylt hss@red agyl, dihiket, eulistituted
arylalkyl, arylalkenyl, substituted arylalkenyl, heteroaryl, substituted heteroaryl, heterocyclyl,

substituted heterocyclyl, heteroarylalkyl, substituted heteroarylalkyl, heterocyclylalkyl,
substituted heterocyclylalkyl, carbocyclyl, substituted carbocyclyl, acyl, halo, -CN, -NO,, -OR,
-S(O)R', -S(0),R", -OC(O)R!, -N(R")C(O)R?, -NR'R? -C(O)NR'R?, -C(O)OR', -S(O),NR'R?,
-COR', -N(RH)S(0),R?, -SR', -C(R'R*R®), -C(S)-R, -C(=NR?)-R', -N(R")-C(=N-ORR",
N(R"C(S)NR’R, -C(=N-OR")R?, -C(=NR')-NR’R’, -N(R")C(=NR*NR°R’, -N(R"C(S)R?,
-N(RY)-C(0)-C(O)R?, -C(S)-NR'R?, -N(R")C(=NR?*OR?’, -C(=NR")O-NR’R",
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The term "al kylthio" refers to -SR groups wherein Ris

an optionally substituted Cl1-C7 or Cl-C4 organic
wQ@ewap114pt ef erabl y an al kyl, cycl oal kyl, aryl ,P@F/US2009/035837

het erocyclic group, such as nethylthio, ethylthio,

n- propyl thio, isopropylthio, n-butylthio, t-butylthio

and |ike groups. 15The term "al kyl sul f oxi de" i ndi cates

--502R groups wherein Ris an optionally substituted

-N(Rl)@ﬂ(R@%(@Lo@l NeR! FJ(@@@R@ “Q{PYO0)RRRRERALY- c%@zj @'(@¥NR2R6

het er ocycl roup, su

C(O)FUOMNR'R ,oP(Qst%&bf@Ro P(pm@a@ym’t)mrom@)go&iopw thio,
b e S L s Tl SFosyT b fox?‘?j)o NRY:,

-OC(O)s,eN(waqcs)ul CONNGR?)- nbl(:ﬁﬂ@(aNﬁ@R?)qec(—N OR?)-, -C(=NR’)-NR*-,

N S G R ST SR SR e

-C(S) N@R@Dtmi‘%(byz S@b@klmﬁﬁdhfékﬁc@?mﬁoﬁ -CEHRYOGUR’R,

i nc ude ps §uch as

NRRECVE! éﬂN(RdnyN(RéNEB'D@(Q)@o,rTWnE R PIBPH B
3 l\SeH f tyl t vl | f I
NR ’éﬁ@f‘?@ﬂ?‘ﬂéz ) CORRE U o TGy, sul fony

Wlﬂmbﬁt'ﬂuﬁed elkyl, aﬁtdn}flpshubst}thisdl klkomyl] é’lk}ﬁpfé(subsﬁtlaed alkylnyl,

o R s A R I

arylalk%ﬁ?lh amlifubiidQurylalk i Hetek sHir@d sdb@@tﬁbéld et dtcro@RBy1, substituted
'substituted phenyl sul fonyl" neans that the phenyl of

heterogyedid ehegreiplksl I%ﬁubf@ﬂg%lsqtqrpwléawbéle%%?lwb@@ éﬁwléut%
heteroéﬁ}lﬁ!ﬂk Cargocﬁlgp%fr 's&t}éhfﬁ@edl%'aﬁ)%wcl I The term

neans an " group attached to a
cRl, BOrR), RGrRS uB,, afil R& areacadamldqocylﬂmﬂydwdd)gelstaﬁ«yl substituted alkyl,

alkeny] SHPAGE) gRERARIR R, b ROt B B iRy ergrpation

aryl, sabskiataacayi @@yalmyl dabaitasd aysatu&;staryluke@l aduls@ititetd @@M@bnyp
t he 30car bonyl group, which al koxy may be substitute

heterogyL qus i b capBYe hithroPdii N BisISE BT grrbagehL. Shbsituted
carboc}?@%l? %Q@{&Mﬁﬁﬁpggumgﬁg%%ﬁlkyl and The term

phényl ene" neans a phenyl group where the phenyl
r\anﬂn tbalfolulcswm@ noedosit(ak \Mhﬁnp‘bss tripgog orctotmaretst theg -KegstieerO-alkyl,

-O- acy,l (H‘ st ng{r]ng ﬁ) ealesls?_t ﬁugn Ze hsecyn%lhes l,gt{el%ri/ ésn réot -NH C(O)- -

NH- C@)‘NHH any (@ ™ehen A is a covalent bond then Y is not hydrogen.

In one embodiment of the compound of formula (I), Y is alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkylnyl, heteroalkyl, substituted heteroalkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted arylalkenyl, heteroaryl,
substituted heteroaryl, heterocyclyl, substituted heterocyclyl, carbocyclyl, substituted
carbocyclyl, heteroarylalkyl, or substituted heteroarylalkyl. In another embodiment of the
compound of formula (I), Y is alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, carbocyclyl, or substituted carbocyclyl.

In one embodiment of the compound of formula (I), A is monocyclic five- or six-
membered heteroaryl. In another embodiment of the compound of formula (I), A has a structural

formula selected from the group consisting of:
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The term "substituted al kyl ene” neans an al kyl group
where the alkyl radical is bonded at 5two positions
w@onatdhg t oget her two separate additional grPEUPS20091085837

further bearing an additional substituent. Exanples of
"substituted al kyl ene" includes am nonet hyl ene,
1-(amno)- 1,2-ethyl, 2-(amno)-1, 2-ethyl,
1- (acetam do)-1, 2-ethyl, 2-(acetam do)-1, 2-ethyl,
2-hydroxy-1,1- ethyl, 1-(agigo)-1,3-propyl. One or
rmre of-Nt he con‘pmlbmds oﬁs}meﬂnventl orN may be present

i?/ga»{ Th ﬁm"sal " H0eNco ds those salts

grmvvlth t he carboxyl'&te ani os ahd ami ne
nltrogens and include salts formsd with the organic
and i ngrganig,ani ons ang_ at| di scussed bel ow.
ng\t—hérrmre(\ tipe ter ci{)ude its tjg form by
S aﬁ@érd ac%’\b&se r{% Qs WI baS| oups (such
as ni trogen coft ai ni ng heterocycl é(s or ami'no’ groups)
and organic or inorganic acids. Such acids include
hydrogahoric, hygnefluoriconrifl uogo,aceti c, sulfuric,
ph om\c cie sucqgly@ cit )15 | acti c,
ic

mal i cO fUmar i Salmi t chol i c, parml c, nmucic,
Dglutarric’Dcanphorlc glutaric, phthallc tartaric,
I auric, stearic, salicyclic, nethanesul fonic,

8 fonleo bi ¢ }L benmo‘?’c ci nnani ¢
Hﬁh%utlm >?p’ 'h% rm" r i norganic
cat| on" refe s to positively chafl*dged count er - iyafageid or

t he carboxyl ate anion of a carboxylate salt. Inorganic

PR & qaick indgpendentlyesslestsd froay the grasipicapsisithg obhydragen, 2Brbt

h |4 h
substltg{ézﬂ}al ksrgialijk%nh §u @l!&drﬁn%d Sg{%ﬂglé fﬁ!lljg'][%h stﬁ‘@trﬁ{l Ql}(rggl&gil?tgrr%%ﬁ&ﬁ
substiteted hpteamatkybtangds subbstitatded ntyl aamydallky] Vlaiis'a'tmtedrmylalﬂ(y], arylalkenyl,

SubStlt}ﬂa?h.Igo %.hff EE}&S%?(@E}( r%ﬁgtltutﬁl 5%?03@&3{] ?e&t)f‘g% yb.rg}%@aiéua‘}g({jheterocyclyl,

carboo@Bl‘gD RbbsEn et da@d&y@l?lf hé/t@[@alfymmlaﬁl sdbdtinged H@&ba@ralkyl
| Kyl ati on of % dary, or tertiary am

sYdhhysksogen,; %if]é:flhg}!bétiﬁl éalkeiy@%wéwaatﬁmé alkgpy, #lkenyl, ubstituted
alkylnglégggﬂog%gﬁlgﬂﬁneéﬁﬁ dra"ﬂ%} ge%rgl 1@%&1%121@1, substituted

nium anmoni
arylalkyl. s Aalkgdid oxbettingd )lla'l"ﬂhlﬁmyl,l hq:teroaryl substituted heteroaryl, heterocyclyl

sobsi R R PR IR b QAR SR RSV E A WBhtutea
carboc§allyt$,nd Berge, et al. J. Pharm Sci . (1977) 66 1-19,
jch is |ncorporated herein by reference.

c%t i asheashpdspensicply hytsogenodlkyl %}bﬁﬁltilﬁélaﬂﬂé a%kﬁéyl substituted
alkenyP o %ﬁgﬁ%@&u&%@uggflnﬁ rl%@é?baﬂ@yl QL8 heRfbalkyl, aryl, suBstltuted aryl,

| ucosamne e protonated fofns of
arylallafﬂn snbstlamdj@"y@il@h a&@a&e@l w@bmuted) panylaiiwingle hethiogtyildubsgituted

o AR R R Sy PRI
hetero&@alilgX ydrisGbsaaitell ltadoaplatkyi.no group is referred to by

In one embodiment of the compound of formula (I), A is monocyclic five-membered
heteroaryl; Y is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkylnyl, heteroalkyl, substituted heteroalkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, arylalkenyl, substituted arylalkenyl, heteroaryl, substituted heteroaryl, heterocyclyl,
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WO 2009/ 111447PCT/ US2009/ 035837 this term For

exanple, a cation for a carboxylate anion will exist
wobk@®1R24Dr R3 is substituted with a (quater naPgI/US2009/035837

amoni unm) met hyl group. A preferred cation for the

car boxyl ate anion is the sodium cation. The conpounds

of the invention can al so exist as solvates and

hydrates. Thus, these 5conpounds nmay crystallize wth,

substithR h@‘?é?d@!:l?l céﬁ@&%}rcﬁll %ﬁbﬁﬁ(ﬁ*é@&dr@&yc@[ h@’ﬂ%ﬁ)arﬂalﬁﬂn&esrubﬁftuted
or any raCtlon hér eof nol egu eés of {

heteropuiybplkor; % &1 Gent:, -$ﬁ3é) ,SS(Q/)at e@;(RaKd G HP)at- @ésbf %d‘éﬁ )-, -C(0)O-,

d cl 5 f
AR RN O R RN SR B PR B oty
N(R*)aIt8)-04C(8 AN (R e X R Py SO aIS((y)zm(Rﬁ)F T-NGRY’ )@(ﬁNR) )Gel ds or

o 5 TR R Bl S5O g

-N(R3)oqebrm@€;a Qwea:(oycm(oaatw aU( m%eeepNRFn@(wow)-asﬂ PBOYR®)-; Z is
besi d D-am no acid are functi onal

alkyl, eﬁe‘iﬂ'\ub@ﬁéﬂ% agifenylh elhﬁwmdaillkeyylo elkyinyli sgstiuicd slkaloy b deteroalkyl,
substitg{)%g%ﬁ{ég@% 134&1%%38%&%)& a?ﬂa]%gff \%sﬁ&keﬁﬁ%&%&y Q&Eau‘ie%?l

substitted aphdlhalyd icteegarydy subbtitiited h(aféﬁaryl )hetdnaryolyt, guibritineed heterocyclyl,

carboc R R L e lorn R easclg P RGsp it s 0

and R0fre BRAtiAdPerintl Bpdrgen, 31&?1 mtﬂ%ﬂ:@ a[lg/\ylaiﬂ&ﬂyle Substituted alkenyl,
158&ﬁ|nger Ver| ag, New York 84 and 1993, and

alkyny&tsapgitgted plly wly h@teroalsa |5@bspﬂlé@élee‘émlksdear$1y RbyBRiasl aryl, arylalkyl,
: Pi I
substltégé? ﬁ?ﬂ 1 éugﬁ anﬁ‘ﬁiﬂs% ed ; e]ggﬁg H{e&:ﬁr 1 édb tﬂtugeg%éteroaryl

re’ | ncorpora rein Ference.
heterOM}dosuamtdtsd aetdroaydlyloheteioary batiall ogbstitetnd b@elp anybiled sxrbocyclyl,
- subS U - (Signa Chem cal Co.; Advanced Chentech)
° “1%%ng§ﬁ% %?i d usi ng nmet hods known in the art. A
I BSond Umbodintead kitadonpbudl etteihyall) specitfsurd Sotatd(Ih))
t he specification and concl uding 20clains, refers to a
structural fragnenff N a noiety that is the resul ting
product of the chem blr$pe0|es in a particul ar
reacti on schene or sub$equent fornulation or chem ca
product, regardless of er the structural fragnment
or noiety is actually Qbtained fromthe chem ca
speci es. Thus, an ethyl@ne gl yel residue in a
pol yester refers to one or >é - O@geiRCH20- repeat
units in the polyester, ardl ess of whet her ethyl ene

gl ycaol is used to prepare t he pol yester.
or the Sal solvate or N-oxide thereof, wherein

* s -S(0)-, -S(0)r-, -C(R°RY)-, -C(0)-, -C(0)0O-, -C(O)N(R?)-, -C(=N-OR’)-,
-C(=NR3)-NR4-, -C(=NRY)-, -C(S)-N(R?)-, -C(S)-, -NR’-C(0)-C(0)-NR*-, -C(0)-C(O)-NR*-, or
-S(0)N(RY)-;

Y is alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
carbocyclyl, or substituted carbocyclyl;

Z is alkyl, substituted alkyl, heteroalkyl, substituted heteroalkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, arylalkenyl, substituted arylalkenyl, heteroaryl, substituted
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25The term "organi c resi due"” or "organic radical”

defines a carbon containing residue or radical,
W@uvpnisihg at | east one carbon atom O gani c PEFUMEH035837

can contain one or nore heteroatons, or be bonded to

anot her nol ecul e through a heteroatom i ncluding

oxygen, nitrogen, sulfur, phosphorus, or the I|ike.

Exanpl es of organic residues include but are not

heteroﬁﬂymhgt%ﬁi)c?&&]y Euﬂgfltu%él%ge'réﬁr g4 h@!el‘éékﬁalkﬂl Mﬁ{ﬂuﬁad@ﬂetercl)arylalkyl

substitu oxyal ky and al koxyal

kyl s
heterog@éylelkplasubylitutsd hstmwclvél@d cagbopmylk% sybstigyted gqqufnlyl and
yIs het er ocycl es and
suggﬁgg%¥é%&ﬁ %%%gﬁgp’ ‘aryl s and substitut eed
alhydns ,emfb@(ﬂﬁfeﬁﬁdif}thﬁccﬂﬂlﬂ)uﬂdl b fortnulad th) e tsailodror Isehstitd¥d alkyl.

5 é%}OQ/l gﬁﬁggg/ gﬁ%&%@%ﬁg gg m)%l-(l@?r di - Slubstlw} t%garyl

Vhes R &nﬁ{)dlﬂnéntadff ik kdompoafd of B&rlullK €la), EZ(aMEt%ﬁ)a%fl or substituted
speci es of organic groups or residues include but are

heterogrgt |imited to NH2, NHCH3, N(CH3)2, CORCH3, SEt, SCH3,
(ﬂ%l emttld tﬂﬁ!ﬁnt Jr3RPLY &und\/&fr%kmyl%r(k l Eoi %gH)tC)WJI 1, or Fubstltuted
oXY, |sopr poxy, hoxy, ﬁ%
cmbmph@hoxyl and pyridyl 5groups or re3|dues and the

ni c residues rls 1to 18 r bon
10 oo ARG b BERerd A ToPrp BSas e B squetural
formumel%ct@@ﬁb@nh@g@ﬁﬁcormsuihgbp 4 carbon atons. By
the term"effective anmount” of a conpound as provided
herein nmeant a ficient unt of e conp
provi de e desir egul at i of ad ed fun
uch as prptein function, or the induction of a
NTparticul ar\t ype of Naste per i on. AsN (11 be

N~ypoi nt ed bel ow, Mt he exaq{_ nnunt rég |red kul\

fro ect to ec pe ding o t
c es, enera |t|o he s bJec
%pe ific i entlty andjfo | at i f the @0 stlm

oanoSItlono . Thus=<it is nof si bl e peC|f NH
act "eff t|ve ano ." However, an app oprlatezz:J
D

i ve a nt, can be{de} ermi ne one of¢ drdi nar

in the ,using onily, routin experlneﬁ ation. ,
15The term "ther apeutically effective amunt” neans

t of a rein that when

suf ficien

N \The "t hergpeutically e amount M || vary
N\N ependi fjg /on the Cormound, j 2 di ' N
severity ‘and the a§§§;§§ightﬁ etc of<Eﬁﬁ?Pat|@hm to
bé tyreat ed. en t esent /C ound Ks lirp a 0
maceubt conp03|uupn <;H§§% be i a\, <;I;8
(ﬁji;peutlgal ° NH
~ (0] H
(0]
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20effective anount, or alternatively, not in a
therapeutically effective anpbunt. I n other words, when
w0 b@pregent conmpound is in a pharmaceutical PCT/US2009/035837
conposition, it can be either an active ingredient or
I nactive ingredient. "Vehicle" refers to a
di luent, adjuvant, excipient or carrier with which a
conpound i s administered. 25It nust be noted that, as
used in th eci fi catnon and the\appendee t he
singul ar f [
referents unl ess the context clear}y dictate
otherw se. Thds, for exanple, refs
'L ronatlc comp nd" |n'I\oes m Xt §r e

ounds rthe&nnre N"a conpoun of, the { esgent
tion" e%g;ewese ound', or)"thelc und
he presentol entio fers toa y co u and

conmpeunds coverggdMy the 308eneric g Wul a (19 &Hd/ or
an subgenus thereof i ncl’ ing racem § m xturesy
di er doner s, a tionmersy autoner r any t er
i's rs and analdgs (such N-OX|de)N her eof a¥ mell

as WO 2009/ 111447pC

/U82009/0 5837 salts, sol vates

(such e.g., h te), es , and/ or dr ugs
t her eof . O temr\ ranges a expresse erein as
from "about" one part cul ar val ye, and/or to)"about"
n—anot her a ticular Vabue. enﬂssch a range
N\N xpresse "N anot her &mpodi nent Iudes fronl e one
articula gme and{g‘:&f the partl cu ar Cyal ue.
<S|n?larly val u e expr
roxi mationgy by use afs the ante dent "a u it
W NHbe und8 tood tha? herartl ar | val ue f
an t her enbo N~ be fu ndersto d t hat
Hdp0|nts each of\the range e signifi t
botm inrelation to the bother endpoint, and NH
i ndependently of the.other endpqjnt. "Cptlonal"
or "optifonal |l y" ne that th bsequent descri bed
event or rcumnst an may or not occur—and that

the description includes instance
N OC|rcuan\ ce occur 3nd instajicgs where ft\does not.
N-nFor exanp the phrise "optiondN'y substitufed | ower

" rean that the al kyl up my y not
bstlt ted and th é descKi ptign incl bot h
uns stitut®d Tower alkyl jand | ower &l kyl s wher @ there

i ubstlt ut b o o)
\ NH N*NH NaNH NN
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Compounds of the Present Invention 15In one aspect,

the present invention provides a conpound having
waegatdeal formula (1) Y\VAe....... -0 or REEBUSHNY/Q35837

sol vate, N-oxide, ester, and/or prodrug thereof,

wherein: Ais aryl, heteroaryl, or a covalent bond; Y

i s hydrogen, alkyl, substituted al kyl, al kenyl,

substituted alkenyl al kynyl , substituted 20al kyl nyl

het er oalkyl , subst tyt ed het e | kyl, ary
substit d aryl, I al kyl, stituted yl al kyl,
aryl al kenyh, substituyed aryla Kenyl , heteryaryl,

substi t ut
NNpet er ocygl
N~N et eroaryl
eterocycl

het er oay heterogyClyl, subg
het er daryl al kyl , s bstltutam
, hetéefoc cIyIaI substlw teg
c clyl, |tute

- CN, o

H -N Rl)j fﬂ)‘)RZ, ,
0) NR1R2, 5COR1
- -R1,
:N- sz) , HN(Rl)C( "NR2R6

NR2R6; -N(Rl C( NR2)NR6R7

N
0] 0] 0]
O O (0]
NH NH NH
O @) O
OH
R 1N
TN “N NN\ 1N N~N
- (@) 11 - 0
N N‘N N
O, o 0 0 o)
0 o= o o o NH
NH NH
o) AL 0
O—
? j /
o OH © /O

31



WD 2009/ 111447PCT/ US2009/ 035837 N(R1) N( R2) C( 0) ORSG,
-N(R1) C(0) 0R2, - N(R1)C(0)NR2RS,

WO NORLIHE 0) - C(0) - NR2R6, C(0)-C(0)-NRLR2, PCT/US2009/035837
-P(0) (OR1) (OR2), -P(0)(OR1)(R2), or -P(O)R1IR2; X is
-0-, -S, -5(0)-, -S(0)2-, -C(R3R4)-, -C(0)-, -C(9)-,
-Q(=NR3) -, -C(0)0-, -N(R3)-, 0C(0)-, -N(R3)C(0)-
-C(O)N(R3)-, -N(R3)-C(=N-0OR4)-, -C(=NOR3)-

=NR3) - NR4-, 5-N(R3) C(S) N(R4) R5,

-N(R3) (R4)-R5, <N(R3)C(=N -N(R3) C(S) -,
- N(R3) - -C(O)-, a(S) - ., -N(R3) S(0) 2-,
- S(0) 2- N( - N( =NR4) 0-, =NR4) 0- N( R3) -,
R3) - (U 4) N(R5) -, (- N(R3) N( R4y 0) 0-, -N(R3) C(0)0-,
)C(@‘& R4-, “.‘.\N(R3)-C(Q'L- 0) - NR4- ,
- -C(O) -P(ﬁb)u(ORs)-, P(O R3-: Zis alkyl,
tltut al , subst e al kenyl ,
3 tut ed nyl, 10 oaI kyl ,
substi tuted he er oal kyl , anyl, subscgl Nt ed aryl
kyl , suBstig uted IaIkyI al kenyl ,
EE%?tuted | kenyl , teroaryl stituted
hete aryl ocycIyI stitute evawoycl yl ,

heteroarylalkyl substi t ut ed Het er oaryl al kyl , °
het erocycl yl g yI substituted heter
car bocycl yl substi t ut ar bocy ;
4, R5, RG, R7 are ea ndependéen
N IkyI substlt ed al kyl, 15a} kenyl, supstituteg

N~y Ikenyl al kyn y}, substltut aIkyInyW \heteroamk

ubstituted het roal kyl, ariyd,; substlwmted aryI
<§gggﬁlkyl sub ed aryIaI o aryl <%:[%>
tituted ary n I, hetér ar S uted
het aryl, heterocye y sub uted het er ycIyI
car ocycIyI sub tuted carbogydiyl, hebeyoa ryIa
stltuted heE%iﬁgrylalkyl nd with th ZE:]
foI Fegopr ovi so gHonvhen A i trlazol r

tetrazole; then -X-Z is not -0-al kyl, 20-0-acyl, or
sul f onam do; (b) mhen A is tetrazole, and Z is

cycl ohexyk; then X i -NH-C(0)-, - NHC(0)-NH;
nd (c) n Ais aal ent bo then Y ot

N \ydrogen

NN Y

N
se ) S
“N N\N N\N
NH
o NH NH
0] O
b < i@ ~ a

2 2 2 2



I n one enbodi nent of the conmpound of fornmula (1), Yis

al kyl, substituted
wa@bkdoenyl447 al kynyl ,
substituted hetero
aryl al kyl, substit
substituted aryl al
het eroaryl, hetero
car bocycl yl, subst

N—substi t ut aryl al

al kyl, al kenyl, subst
substituted al kyl nyl
al kyl, aryl, substitut
uted arylal kyl, aryla
kenyl, heteroaryl, 25s
cyclyl, substituted he
ituted carbocyclyl,

&N~

arylal kyl/. 1n an
or mul a ( Y is alk
|, substjtuted af,
wh, carbolyd yl, or st

hodi meNtnof the EoMpound Ofn

ituted

het er BEl/Ky1009/035837
ed aryl,

kenyl ,

ubsti tut ed
terocyclyl,

\ orpgula (I . A, i's nnﬁocyglic fi)lve-00r sixs ne
hdt ey oar yl n danot hér Jenbodi ren the(§ und\ of
0 la (1)9 has a ctural®foknul a sele F1ed f¥om

$
the Mt oup coQusiNdtt i
\ ?ﬁ_\ i

2

ng cg%gN, R ,e,:iv 6- 0

RS

/ 0
N Q g./TSi Q 0
S ) \ }\\(N/ Zar 70
N HN HN Y uN’. N/ HN —
o) o) o) o 0
o) o) 0 o) O
NH NH NH N NH

T

HN
O o)
0 0
NH NH
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NS , wherein R is each independently sel ected
fromthe group consisting of hydrogen, alkyl,
weowstiimgt ed al kyl, al kenyl, substituted al kenp€T/US2009/035837
al kynyl , substituted al kyl nyl, heteroal kyl,
substituted heteroal kyl, aryl, substituted aryl,
aryl al kyl, substituted arylal kyl, aryl al kenyl,
5substituted aryl al kenyl, heteroaryl, substituted
het eroaryl, heterocyclyl, substituted heterocyclyl,
carbocyclyl, substituted carbocyclyl,
or substitut heteroarylalkyl
substituted , al kegnyl, su
al kynyl , subs ute
substitu er oal k
arylalky ubstltut
ut ed Y& | al kenyly; t er oarAdo subst~cuted

HN groaryl HN eterocycl 10sub$t i t ut ed terocycl
gt’er oaryl al {tQted B enoary
bocycl ylg i puPed car clyl;

and R7 are h |ndep ndently dr ogen, Y@l kyl ,

0=S stltuted al B it uteg @erny@
ynyl subs ted aIkyInyI het er oa
stltuted het gyoal , aryI ubstitu d aryI

aryIaIkyI substltuted aryIaIkyI, arylalkenyl
substi t ut ed aryl al kenyl ,_ heter oar@ substi

15het er oar yI, subst ed @ ocycl
ted carbocyclhyt, heteroaryl a

yl,
car bocycl ,
roaryl al kyl .N-N I n ape o/
conpound of f a (1), [
HN O

enbodi menf gf t
nocycl i I ve- menber ed het er oa yI Y i sy
HN Substi t ut | kyo al kenyl, s Quted aI enyI
nyl, ‘substiftlut ed aIkyInyI, et er oal kyK, 0
titgt€dlhet ef o kyl , s bstltu ed &yl , ©
alyl al k Sub<{i Yut ed 20ar aryl a # nyl ,
Ssukesti t ut arylahgenyl , Fparyl s ¥t ut
roQ I, het eg cycl yl | T};
\
0

;%Q GE 9P o8

HN HN
@@@@
o) o)

0
NH NH N

@&LNH
F><F
O F
HN o
(0]
OX

a OX“ | OXNH o 1

2



WO 2009/ 111447PCT/ US2009/ 035837 substit uted
het erocycl yl, carbocyclyl, substituted carbocyclyl,
whewenoyl al kyl , or substituted heteroaryl al kpCT/UR00%035837
-0-, -5, -§(0)-, -5(0)2-, -C(R3R4)-, -C(0)-, -C(9)-
-C(=NR3) -, -C(0)0-, N(R3)-, -0¢(0)-, -N(R3)C(0)-
-C(O)N(R3)-, -C(=N-0R3)-, -C(=NR3)-NrR4-,
-N(R3) C(=NR4) -,  N(R3)X(S)-, -C(S)-NR3)-
) S(0) 2-, -S(O)2 N(RB)/, -N(R3) C( = R4)O-

=NR4) 0- N( -N(R3) 2C( = NR4) N( R5).-
)N( ?%5 -N(Rs) @om R
%\@ R | - O)( :

is all @ubstlt A48 kyl, al@nyl
Sstituh d‘%lkenyl nyl , sub u~éuted aIkM“sI,
HN  het er oal k ubstltmNe heteroaﬁ yl, aryl,

bstitutedla , ary , Subs ed aryI I jI,
5 yIaIken§I, bstit rylalke ~het er oa ,

fstituted eroaryl, heterocyclyl, neubstitu e%NH
0 eterocyclyf@?&Ocarboc? , Substitdted carbocydl yl,
teroaryl al , or sub§§%tuted het erppar yl al kyl d
, R4, and R5 are each independently hydrogen, alkyl,-
substituted al kyl, al kenyl, substitute | kenyl

| kynyl, substituted aIkyInyI hetero

Q)

if\?ﬁ

ubstit yfled heteroal k aryl, substitited ary
Q aryl |, subspitute ryI-Ik |, ary al kenyl ,
subst Mt ed ary I yI, I‘m stlt
hetero , rocycIyI ed~#et er oc yl,
het er B ryIaIkyI bstit ut eroaryl Kyl ,

HN" Ccar bo bstltut ar boc yl. InHwne

odi the co und of 5 Wﬁl (I
o uct ural Nf or nufP (I "N .-- IW
t sal SO Ivat r N-OXIde ereof mhemﬁln NH
s
~0
o)

M%“
v;z

o) o) o o)
o
2 gi gio gi gio
Ny AN, O HN HN HN
o)
o 0 o
o {15 % TS %
5 0~ 0~ o™ = 0~
- - NH -
2 NH NH
NH o o o o
0 , ,and

; or the salt, solvate, N-

oxide, ester, and/or prodrug thereof.



ris -50)-, -S(0)2-, -C(R3R4)-, -C(0)-, -C(0)O0-,
-C(O)N(R3)-, -C(=N-0R3)-, 20-C(=NR3)-NR4-, -C(=NR3)-,

WO GOSIMER3) -, -C(S)-, -NR3-C(0)-C(0)-NR4-,  PCT/US2009/035837
-C(0)-C(0)-NR4-, or S(0)2-N(R3)-; Y is alkyl,
substituted al kyl, aryl, substituted aryl, arylalkyl,
substituted arylal kyl, carbocyclyl, or substituted
car bocycl yl ; Z is alkyl, substituted al kyl,
helRr o Kk . prgééQtStlﬂ\IeHItl(%j pm(ﬁz@oﬁlcgﬂﬁ ourl ¥hying a structural formula
substi t'ut ed aryl, 25arylal kyl, substituted arylal kyl,

selecteglrfydna feeamgup, cossibrstg afut ed ar vyl al kenyl, heteroaryl,
substituted WO 20 111447PCT U82009/035 37
hetero

, heter lyl, s
al kyl, s tituteo teroaryl yI
IaIkyI sybstituted heterocycly aIkyI
ny—car bocyc|x , or sukﬁ\’st t ut ed C8 docycl yl ;Nagd R
N-Jydrogeny_ @l kyl, oM~substi t ut 8d

A\
O
-enbgdinenfiofothe co d of f rnqga (la) OIS N‘N
<'a:£E? or(sﬁ?ltute L k¥l . enbodi

ound od~tdr mul a (qa),': |s ) or supst tuted

et erocycl

acf NH | n ong_g¥bodi nend t he c%np ptind of £opWlil a

, Zis heteroaryl, substi t'uf\ed heteroayyl . ©
| noO enbodi t of th¢& cynpound oormulaflp), Z ?/;s
i's bocycl Nor subst¥kut ed car yelyl. 1 =

2

anot her enbodi ment, the present invention provides a
conmpound\ havi ng ructur formul a ected fromthe

m N\
NN NN E. N\ N N
N\N N\N \'\l- N\N O
; 0 0 / 0 0
(1 (1 (1) (IO o,
0 0 o = 0 o NH
3 3 < 3
o NH o NH o o N j\
~N
Sy T
o) ~r" “NH, S /~NH



WD 2009/ 111447PCT/ US2009/ 035837 WO
2009/ 111447PCT/ US2009/ 035837 WO
WQO®9IN114IA47PCT/ US2009/ 035837 ; or the salt, sSPCT/HES209/035837

N- oxide, ester, and/or prodrug thereof. WO
2009/ 111447PCT/ US2009/ 035837 Preferably, the
present invention provides a conpound having a
structural fornula selected fromthe group consisting
of
NN NN NN AN NN
N~ N~y NN Ny Ny
= o = o y (0] ; (0] y o)
© z © = NH NH NH
o N o NH o) 0 J 0 ,l(
e 74 Nl /N /N
/N /A =N =N =N
N/ 2 NzN 2 2 2 2
N
N N NN N~ N-n
H NH o NH NH NH

o 0 0
- \’I\l \\ N =
\ N N\ _NH N-NH \—NH
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WO 2009/ 111447PCT/ US2009/ 035837 WD

2009/ 111447PCT/ US2009/ 035837 WD
wQO®IN1HMIA47PCT/ US2009/ 035837 WO PCT/US2009/035837

2009/ 111447PCT/ US2009/ 035837 oxi de, ester, and/or

prodrug thereof.

5In one enbodi nent of the conpound of

formula (1), Ais a covalent bond; Y is -0ORl, S(0)R1,

-S(0)2RL, -0C(0)

RL, -N(RL)C(0)R2, -NRLR2, -C(0)NRLR2,

-C(0)0OR1, -S(0)2N ., N(R1) S(0) 2R2, -
- C(RLR2 -C(S) - -C(= v - N( =N- OR2) R6,
N\ N
NN NN Ny Y KLN\
N~ N~ % .0 N %0
; 0 0
0™ 0™ = NH A NH
H NH 0 o o
o o
a— -~ \ll\l
N S N\ NH \_N N\ NH
NN \-NH \
NN NN NN NN N \7>
N\N N\N N\N N\N N\N
o™ = S S (OI.) <OI.>
NH NH NH z z
o o o o NH o NH
=N =N =N
\_N \_N \_N
AN \—
NN\ N"N\ E >
Ney Moy 3 i i
% % N

(@) O
/
OH OH’ (@]
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C(=N- OR1) R2, - C(=NR1)- NR2R6, - N(RL)C(=NR2) R6,
“N(RL) (S)R2, -N(RL)-C(0)-C(0)R2, WD

WQ@O9/ 1i747PCT/ US2009/ 035837  N( R1) C( S) N( R2) - RBI/US2009/035837
-C(S)-NRLR2, - N(RL)C(=NR2) OR6, - C(=NR1) 0- NR2R®,
N(R1) - C(=NR2) - N(R6) R7, - N( RL) N( R2) C( 0) OR®,
-N(RL) C(0) OR2, - N(RL) C(0)NR2RS,
N( R1) - C( 0) - C( 0) - NR2R6, - C(0) - C(0) - NRLR2,

-P(0) (PR (OR2), -P(0)(OR1l)(R2), or P(0)RLR2; and R1,
R2, R6 d R7 are_each independently alk

substltut~d al kyl | kenyl , bstituted kenyl ,

al kynyl y—gubstitu al kyl ny¥~het er oal

ﬁ\\ ubStItNt>0 het eroal kyl, aryl, /substituted/aryl,

Nary] al kyl™ sdpstlt%t d aryl al'k)y, arylal REMy
{;E§§t|tut yIaI'EhyI heté*uaryl subdtit ut ed

eter oar ylo; teroc subs ed het ey lyl,
Ardocycl yl swbstl carbo het e I al kyl,

or \substitUt&d heteroar mal kyl . h I n &pot her
elment he co@?%id\iof f la (1), \ﬁ@reinA

i s=& coval en ond; Y -N(Rl 0)R2, -N ,

-N( &) S(0) 2R2, ;¢ N(R1) OR2) R6) —=NR1) - COOMe

N( RL) O( =NR2) R6. " - N( R1) C( 8) R2, - N( RT} - C(0) - C( 0) R, :
)

-N(RL) O(S) N(RY - 6, N(R1) O =NR2) O

- N(RL) - C( =NR2){- NR6R7, - N(/RL)N( R2) OR6,
-N(RL) C(0) OR2, ) N(RL) C( 0)NRRR6, or
N\ N(RL) - O(0) - &) - NR2R6; X i) -N(R3) C(@) -, - NGR) -

Nepfs N R3) S(0) 2- Moy N( R3) - ETSN- OR4) NN\ N( R3) G{L=RIR4) - ,

(ﬁ” o= NRZ)éf%)_, -N(R3Y
( R3) C(0) N(Ra)- ' 9
CNCR3) O =NR4) 05 - N R3) - O =NRAYL B R5) - Sor

o
) N( R4) C(0) @ N( R3) C( 0) 0- 3, 0r - N%RSBH-C( 0) N(REN:

°cL
zZ

'7
8

R5, RE and R7 ar ach in endent |y
dgstltut yb, al ken subst ytut ed
yI het er oal substitu

d -het eroal kyl , aryrl’, -
b

te
substltuted aryl, heteroaryl, substituted heteroaryl,
I

aryl al , substlt d aryl al kyl, heteroaryl al kyl,

subst i hetero | al kyl , erocycl substltuted
N \heteroc carbocy lyl,
N=p \

AN
uN 'ﬂ\ 'ﬂ\
N N~N NN

<;Ilg (tI:) <tI:> <;If> O o

b o= T e H

2 2 2
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200r substituted carbocyclyl; and Z is al kyl,
substituted al kyl, heteroal kyl, substituted
whedoenoakkyl , aryl, substituted aryl, heteroarRCT/US2009/035837
substituted heteroaryl, arylal kyl, substituted
aryl al kyl, heteroaryl al kyl, substituted
het eroaryl al kyl , carbocyclyl, or substituted
carbocyclyl. Alternately, Y is -N(Rl)C(0)R2,
-N(R1) - —N-ORZ) - N(R1) C(/S) R2, R1) C(S) N ,

N R1l) C( = - NR6RA,__{or
-N(R1)802R2 andhy X i s - N(R3) O(0) - - N(R3) -
N T -N( C(S) !II (RS) & (R4)-!’|\l| N

R2) - N( R3) S( O In yey another

dlﬂEﬂP S cafbogyclyl ubstl.uced ‘
c r ocycl I | ter atel 0(t£;95t'
) nex enbod -t, the c oun@ 0 ,forﬁﬁla

stru forauld (1b)o WV- - s ,
sol e, este and/ or rodrug ereof
where,n M |s or S; and‘W and are eac

i ndependent |y aIkyI substituted al kyl, alkenyl
substituted alkenyl, al kynyl , substituted aIkyInyI,
al koxy, al kyl am ne, heteroal kyl, substituted

et er oal yI ar t( sypstitu ar aryl al kyl ,

N ubstitu fhpﬁxllkyﬁ§\€m M §\<ggmtitu
N-Naryl al , het er oaty ubsti t W ed \SHet ergar
rocy substl het er oc ~~C,
ef oa tétl@l ed het e% al km

et &rpcy y alkyl s&bstttuted hetero IyI kyE

Seycl wNor ~ subst iotudBd car boc Alter #ely,
VV d Z are\each i ndepe idently sel ect d from al
substi;t ut edLlal kyl ,, al ke subgsti t ut al kenylL ,

alkylantne aryI substit ut ed aryI het er oaryl ,
substltuted h oaryl, arg kyl, substituted

W Fo) he cyccbyl itlbted he clyl,
e ryl s F
HN HN
~ a0

—

r
t
O‘&C@ )
N
O

-

H NH NH H
o

RN |

NH oy NH NH NH

: : e

2 2 2



10substituted heteroaryl al kyl, carbocyclyl, or

substituted carbocyclyl. In another alternative, Zis
wW@200botmdal yl or substituted carbocyclyl. I n oneCT/US2009/035837

enbodi nent, Mis S; in an alternate enbodi nent, Mis

O 15or a salt, solvate, N oxide, ester, and/or

prodrug thereof, wherein Y is -C(0)R2, -C(=NO0R2)R6,

-C(S)R2, -C(S)NR2R6, -C(0)NR2R6, - C(=NR2)- NR6R?7, or

-S(0)2-R2. In one enbodiment of formula (\b), Y

-C(0O)R2, -C(S)R2, -C(S)NR2R6, or -C(0)NR2R6. Ins

specific enbgeNnments of formulax(lb), Y

2009/ 111447 US2009/A035837

2009/ 111447P 0 35837

2009/ 11 #5837 thgt each t he
above | st onnect s rogen atfom
o o |505wr' @ dlb)
roup o# Y
: another rovigl
C np05|t|o : ﬁbrnu a $O
I t he salt an d/or pr drug

ﬁ% “‘"E% 1 By
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Ais aryl, heteroaryl, or a covalent bond; Y is
hydr ogen, al kyl, substituted al kyl, al kenyl,

waeemsttiet ed al kenyl, al kynyl, substituted 15aP&yU82009/035837
het er oal kyl , substituted heteroal kyl, aryl,
substituted aryl, arylal kyl, substituted aryl al kyl,
aryl al kenyl, substituted aryl al kenyl, heteroaryl,
substituted heteroaryl, heterocyclyl, substituted
het erocycl yl , heteroarylabkyl substlguted

het er oaryl al k het er oc IyIaIkyI O
¢ P 2009/ 03 substlt
& Kyl , 0 yl te
R1R2 -

b
|, acyl, 0 -CN
0)2R1HN-@C(0)R1 F&\EM)C(O)Rz

0) 2NRLR®, ~ CORL, -N(\'Rl)S(O)ZRZ
S)-Rl,/ NR2) R1) - O(ENFOR2) R,

R1) O( S) NR2RG, - (= ¥) - NR2R6 0
AR & R%hGR?,(- (F%C(S)Rz "5 i

N(R1)-C(0)-&0)R2, - NR1R2, -N{{R1) C(=NR2)0
WL = St qmq o

( R1) C(0) OR2, - N(R1) C{ 0T NR2R6, :

“N(R1) - & 0) - G 0) - NR2RS, c(0) - C(O IR

P(O)(ORl)(ORZ) -P(O)(ORl)(RZ) or i s
s- ¢ -5(0)- " C( R3R4) - i S) -

C(O 0- ) , 0 C(O)

O(O) o 5%@@« @

Q= ONR4 AN10- N R3) C(r8) N

6N( R35”\€( 0) N( R4 -N(R3) R3) C(S)

'N(R3 N N(R3) St )

(0) (ﬁa)q NR4)0- C<—
g ) @% - NCR3Y( R4) C(0) -N(%E@)O-
A 1 L

o
o o o
éo
E: ;io Ei
o o
NS i O HN HN HN
> 0 ~=O, S 0
T4 L (L ¢
(I) el o o o
© NH NH NH NH

; or the salt, solvate, N-
oxide, ester, and/or prodrug thereof.

In one embodiment of the compound of formula (I), A is a covalent bond; Y is -OR,
-S(O)R', -S(0),R", -OC(O)R!, -N(R")C(O)R?, -NR'R? -C(O)NR'R?, -C(O)OR', -S(O),NR'R?,
NRHS(0),R% -SR, -C(R'R?RY), -C(S)-R', -C(=NR*)-R', -N(R")-C(=N-OR*R®,
-C(=N-OR"R? -C(=NR")-NR’R®, -N(R")C(=NR*R’, -N(R"C(S)R?, -N(R')-C(0)-C(O)R?,
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N(R3)-C(0)-C(0)-NR4-, -C(0)-C(0)-NrR4-, -P(0)(OR3)-, or
-P(O)R3-; Z is alkyl, substituted al kyl, al kenyl,
waeemstliet ed al kenyl, al kynyl, substituted al kRCTIY52009/035837
15het er oal kyl, substituted heteroal kyl, aryl,
substituted aryl, arylal kyl, substituted aryl al kyl,
aryl al kenyl, substituted aryl al kenyl, heteroaryl,
substituted heteroaryl, heterocyclyl, substituted
NR'JIRS M(REYRY, Ybs) Da'RP ORI a(-yR%) ORUDBELNRHONR R,
heteroaryl al kyl, heterocycl ylal kyl, substityted
-N(RheE¥R ¢PdRy)Ral -RYR )NERDGENR yN(R o (@St iNBEGO)NR 'R,

c 0 [ Vb3, 6a ; , , Y, e
NR AN R SR ON G0 FRe B oS i s RO R i
-P(O)R'B3 d0erR/| R*, Rihsd RY uicedctaindereyitiontlglakiwiyystibstisutbs dlkyluslehyl,

.al kyl nyl | heteroal kyl ubstitute et er.oal kyl , I,
Substlt%ﬁ@lliei{xh %‘EY%Y ﬁu,gst&ﬁ(tﬁﬂ‘ glhwf; Lgta%ﬁﬁ‘fp SeRsGIuL emr%ﬁ% aryl,
substit@feﬁ'a@ll,ka@ﬂ)ﬁkyl, §1§B%§¥dt$d'ﬂr§?lgﬂ<§f, &ify%l‘k&ﬁ:?l/, :subslﬂfﬁt&f ﬁ?FaMJegyl, heteroaryl,

ycly

substituted heteroaryl, heteroc , Substitute

substithiiedl deigeaperlyhctereqichibopbitipted baiproeydlylt eabasaelisb eyhstited
carboa?ﬁlgli3 'il&%ﬁ&é%ﬁ%lg%lg%rt s?l;bﬁgrﬁjlgé hét%l%ta&ﬁja teroarylal kyl .

anot resent “i nvention provides a
clorvpothet ¢noo dooer pf gieregmp bendoaddifpmuria (12 Ydferdio Ansih aotadgnt bond; Y

s N PR R RR g 2 O 2SR BT RO Rae SRRk
-N(RlfdaENR%Rﬁ&NtRb@@RP,gggﬁg&r(ob)-"a(@me?s,tml)ﬂ(_sm@zya@,d

i nt er exchangeabl enpte a composition that can,be
€

NRYCARERBR rORRR:-CEIGH)-AR Rnguet M) GOHEBS N RpCORS

1 f (NS 6 i By N T i3 > _| 3 }
NR ORI oA RPHERSCI0 TR BoXCL GERTI AN, RARANR)S O
N(R*BOErHOR reM(RXreNB HRpYER HiERNBORNER 3 SNROSHUS br -N(R)C(S)N(R*)-,

N RTRTNERE: 2R C PRI b R R BN R o

N(R*Yewonod, ar IN(ROC(Oe(RSR! R, R°VIJ, R®, RS, and R’ are cach independently alkyl,
.2009/.111447PCT/ US2009/ 035837 sol vate, .and/ or ester
substitptsd pligt alkepylasibetigted athisayh hetpoalkyhgubsiwid et opliattardn

substitgfeﬁ\éblq,el?et&ozfrﬂ?gub@fiﬁﬁ:‘d%te?&%{ &@ian@étsﬁﬁsﬁﬁ%mymﬂ(y@f

ormila | or the salt, solvate; and/or ester théereof.

heteropnyladyd, sebssivaitdrbeieroaty gk yd diepogdyeiybmubssituiclriernepsbit dackaicyclyl,
sition,.and e £0 u f Formula .l (is
or s BT 8RB PR IHIR o SR Auky! Spfrc ncror,
aryl, sei8poSi drilohete®ag], sphsditnatieudro asl, asddatipdsiubstatted g 141k,
- : , : ; _

heteroacl:r?/ a %/lll,nsglbs%ftute(? ﬁggrlogrylalllyi c%&o%}cf:gl}l/l\,/gr sluggﬂrt&tgéi ga?r%ocylcgfl.yghernately,
Y is -N(R")C(O)R?, -N(R")-C(=N-OR*)R®, -N(R"C(S)R?, -N(R")C(S)NR’R®,
N(RYHC(O)NR’R?, -N(RH)C(=NR?)-NR°R’, or -N(R")S(0),-R% and X is -N(R})C(0)-, -N(R?)-
C(=N-OR%-, -N(R*)C(S)-, -N(R)C(S)N(RY-, -N(R")-C(=NR?)-N(R)-, or -N(R*)S(0),-. In yet

another embodiment, Z is carbocyclyl or substituted carbocyclyl; alternately Z is alkyl or

substituted alkyl.
In one embodiment, the compound of formula (I) has a structural formula (Ib),
W M
\<N o 5
H/
A,

(Ib)
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anot her enbodi nent, the conposition is a

phar maceuti cal conposition and further conprises a
web@eireledut i cal |y acceptabl e vehicle. AlternateCHUS209035837

of the pharmaceutical conpositions disclosed herein

conprises a conpound of Fornmula la, |b or Ib" or the

salt, solvate, N-oxide, ester and/or prodrug thereof.

10l n one aspect, the present invention provides a

or a salfeddMRft Nbxi D Akte Alah O ﬁr@@r#_% AYLEN, WRSLIR MEs @ or S; and W and Z are
nposi'tion comprising conbining the conposition wth

cach il%i%pdtreiasiﬂy gk, gﬁﬁ@md@ 1. atkgnyhusubsiituged alkenyly alikjiey L saibstituted
oSN Y S SO PO

or
arylalkyl,isabdipdedgehkyhldyihikesibabititutedrybilkeyl, hatkloaryysubstituted
heterogigp Bptsiacy ?1, ?@gﬁ@e{q@%&&ﬂ& @F‘%gﬂ%%lkéfﬁggl&sgtlu‘l[(e%lhrf]:%lrdarylalkyl,
hetero&}élpﬁﬁlk%;ll;' Suptitafor hetedcybiglabiyl, .cafldBrdiy 1t st @8stRu¥d adrkddyclyl.

aryl al eQ%I, subst it ut ed ar%lalkeny , heteroaryl,
Alterngfighys W angt 2 arcraeheindenopilentlyseleeted fremyalkyl sybsfituted pliyl, alkenyl,

. t . ' .

i QRUSHSEICI p  FLPE oy, BB Mo,
arylally&tsebsityted yrymllyy [hetecanyblgt yobsyitutedshaxsdeyiciyl datteroarylalkyl,
substitﬁ%%i%g%@%éw%ﬁqyggk%ﬁg@%ieﬁfﬁr ’-OR@Z:IH 9:@2% %r@t,ive, Zis
carbocy€lyDdiQiabstitntSf ErBNTERE, In daRbodieRL MDY, 20Ren alteBRdite embodiment,

- -c(RR2- K), C(S)-Rl, -C(=NR2)-R1, -N(Rl)-C(=NOR) RS6,
Mis O\(R1) C(S) NR2R6, - C(=N-OR1) R2, -C(=NR1)-NR2- 6, K

NaRh) e é}ﬁ?&dmzthe é&lﬁm%§}(ﬁgmla (I) has a structural formula (Ib’),

Y
\
N © 0
H
foﬁlw%
H (Ib")

or a salt, solvate, N-oxide, ester, and/or prodrug thereof, wherein Y' is -C(O)R?, -C(=N-OR*R®,
-C(S)R?, -C(S)NR’R®, -C(O)NR’R?, -C(=NR?)-NR°R’, or -S(0),-R*. In one embodiment of
formula (Ib), Y’ is -C(O)R?, -C(S)R?, -C(S)NR’R’, or -C(O)NR’R®. In some specific
embodiments of formula (Ib), Y’ is

OH

I Lo &
°N
N o X &
Si ;@)krr,r < :©/\)kfr N - m
N , O , o ’ F3C

F
Q_\—% L @@*f oY
S | o)
o : ’ ° o ! 0 F ,
o 0
0 X O
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N(R1)-C(0)-C(0)R2, -C(S)-NRLR2, -N(Rl)C(=NR2)0RS6,

- C(=NR1) 0- NR2R6, 25 -N(R1) N(R2) C(0)0R6, -N(R1)C(0)0R2,
WO NBR1)@¢0) NR2R6, - N(R1)-C(0)-C(0)-NR2RS6, PCT/US2009/035837

C(0)-C(0)-NR1R2, -P(0)(OR1l)(OR2), -P(0)(OR1)(R2), or

-P(O)R1IR2; Xis -0-, -S-, -S(0)-, -S(0)2-, -C(R3R4)-

-¢(0)-, -S)-, -A=NR3)-, -C0)0-, -N(R3)-, 0C0)-

-N(R3)C(0)-, -AO)N(R3) -, - N(R3) - (=N- OR4) -

=Ns,0R3) -, -NR4-, WD
2009 111447PCT/ US20 9/ 0358: N( R3) 6( S) N( RApeR5,
G 0) N( (R3) - A N(R3) GhS) -
- N{IR3) - C( 0) Q;& S) - N( -|, STN( R3) S(
-S(072- N(R3) -, - N(R3)C(=NR4) 0-, =NR4) 0- )-9

N( R3) - O( =NR4) - N( R5) - -N(R3)N(R4)C(O)O- -N(RS)C(O)O
-N(R3)C(0)N(|R4) N( R3) - C( 0) - NR4-

0) -a( 0) - NR4/\ ¥ OR3) - P() R3- A S2-0 5 "
W ubst i t ut ed kyl , al @ | Ysubst i | ed
en al kynyl , subst i tyggea~al kyPnyl F'hefer oal kyl ,
substit ut ed heteroal kyl, aryl, substituted aryl,
aryl al kyl , subst [ t<g|t ed aryl aI kyI aryl aI keGhyIO

t ut ed {d
rrQaryl oc cI yI @ he Ier cyclyl,
oaryl subst it d et€r oaryl a

het er ocycl yl aI kyl, substitut ed het er ocycl ySl\&I kyl,
car bocyclyl, or substltut ed carbocyclyl and 1OR1 R2,
R3, OR4 R5, R6, @nd R7 are R 4 |ndepe§dentlyo

Nregen,  al kW ~substi tut ed al kyl
L st it ut ed @ . al kyrlyl NHSUb ut e / | Kyl nyl ,
N™ Pet eroal kyl, Bubstitu eNer oal kyl, aryl,

L. substi t ut ed a?§fl , ‘ary yl, substituted aryl al kyl ,
aryl al kenyl, substituted ar yI al kenyl, heteroaryl,

substituted heteroarylg heterocyclyl, substsl t ut ed
eterocyol yl, catb |, substi t ut ed car ocycl yl,

2

xeraarlal kyl, br $ubgtitute er odf yWanky! . 15In
anot jher asr%ect thepr esent i nVention proVides a

met hod”f or nodul atigng t he savory

oy KA Q* Q* Q*
cstionsliociiens |
Casdionss ONYYO*’
Jeatieadcvadivas
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taste of a conposition conprising conbining the
conposition with at |east one conpound of Formula

W@ @y/111¢kb), or (Ib'). Using the Conpounds of FCF/Is1089/035837

(1) to Prepare Conmpositions 20The conpounds of
Formula (1) and its various conpound sub-genuses and
speci es, as descri bed above are intended to be savory
flavorant conmpounds or flavor nodifiers for conestible

unds of ! (1) are
Tgavory tor, at | east
100 ia ess.

ounds of Fgcnula (1) have

(
“Ni gniN? cant 25savory fl i ndependen?” of the
presence or absence of MsSG—and therefore can have
utility as independent savory flavorants or flavor
enhancers. Neverthel ess,pit is prefepable to use

as ligtle of/such artific or ant 1S \ESSI bl e,

to m'6| ze bqgth cond undesilr al heal t h

eff ect Sy { hjsst r anForp of the cONPWlRYs of

la (1) at concentratlon | evel s. ordingly,
it is desirable to test the dongounds of 30Formula (1)
for their effectiveness as ta receptor agoni sts at

| ower concentration levels, so as to identify the best
Oyahd npst effective conmpounds of Formula (1). As was

di s¢l osed_iq 20Q9{ 11p447RCY USR009/ 835837 WO
10p1876] U. S. [Pareqt PullPcati on | 3/ 0232407

Gereby N nclr por ated Rerein by Peference Qnd as
descri bed herei nbel ow, | aboratory procedures now exi st
for measyring the agonist ativities of coppounds for

ry" r tor. Such sur enent
aswr e ECH0", i~
\ congeritrati 6h at whidh the und cauges 50%
S5activation of the ré&l evant freceptor. Preferably,

t he conpounds %f Formula (I) that are savory flavor

S nodifiers hayenan EC50 for the hI1R1/hTIR3 recegtor of
sf‘hant O'aMer@,Ap
HGo nds hete 0 fertbe RFIRILBFIR3N=Ecept or of
a

s than about 5§aM' 3 iaM 2 iaM 1 iaM or 0.5
iaM In sonme enbodi ments, the conpounds of Fornula (1)
@re savory flgvor modul atogs or j\

rfr‘

oYY oy, Y. O™
peacage Uradiven

2
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10enhancers of the agonist activity of nonosodi um
glutamate for an hT1R1/ hT1lR3 receptor. Hereinbelowis
waele®eniBed an assay procedure for so-call ed ECHOI/US2009/035837
ratios, i.e. for dissolving a conmpound of Formula (I)
in water containing MSG and neasuring the degree to
whi ch the conpound | owers the anount of MSG required
to activate 50% of the avail able hT1R1/ hTI R3
receptors. Preferably, thqjconpounds of Formul ag(l),
wg dISS Refd in an aqueols so 15 conpri i ng
ut>1 i he ' d>wi |l ecrreease tobs’érved
0 of sodi unmkg et e forya NTIRY LR
receptor eXpressed in an HEK293- Gocl5 ceII i ne by- at
| east 50% i.e., the conpound, will have ao EC50 ratio

of at ol east O or prefera y 3. or, 7.0.
Te\g,IBQ e i I & edg a m"fdentlfyl ng
the no potte@t ofth onpounds O mula (1) for

savory taste nodifier or enhancer propertles and the
results of such asspys are 20believed to correla@e

well with actu y taste jpercepgpign in an
ang_hlinans, by tinatePy/Fﬁ93FESu of t ssa?s
can bescon?l Mred. at |east for the Mst pote of the
conpounds NFornuIa (1), by human taste testing. Such
human taste testing experinents can be wel| quankjfied

and(montrolled y t ng t he candi dat 0 nd
'ﬁs ared cont/‘/aqueous "
O SO ut on\_@gr alternatlv Iy by tasflng @& conpounds of
= the 25i'nventions in act®al food conposi ti ons.
Accordlngly oi n order tod dentify the nore potent of
t heQsavor e dlfler or agepts, a water solution
§-—oﬁp3|mQ a sﬁvogé onFnDdLgéF\g agount of any

< ~rt|cul onpou ornmula (| of its
ubgenus %houl d have a savory taste a$ jhdadd byuideestood
' nel of at |east eight human_ taste

t f
that copef e & Vgt CEBOAIABIS' 6 Hieat Een e et eyorbid bicyelic

ring oMBFRulR PbEMhroREh ThBDEY Hodh SfARS GuBIHYRRGES 8 Y8 wat er
solution, conprising a savory flavor nodifying anount

of a conpound of Formula (1) and WO

éﬁ%ﬁé&}a@%ﬁgég %EJI%%QIQ%{VQ%O ?roglaesrg\@ 91?189' ggi)risiré%the compound

ave an 1 ncreased s vory t
of Formalydared to a control water solution conprising 12 n
nonosodi um gl utamate, gs determ ned by the majority of
a panel of at |east ei gt human taste testers.

Preferably, in order to Jideptify the nore potent of
the savory taste enhancérdq, wat er sol ution
conprising a savory fla diQMing anount

AN
z

or the salt, solvate, N-oxide, ester, and/or prodrug thercof, wherein:

A is aryl, heteroaryl, or a covalent bond;

Y is hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkylnyl, heteroalkyl, substituted heteroalkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, arylalkenyl, substituted arylalkenyl, heteroaryl, substituted heteroaryl, heterocyclyl,
substituted heterocyclyl, heteroarylalkyl, substituted heteroarylalkyl, heterocyclylalkyl,
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30

5 (preferably about 30, 10, 5, or 2 ppn) of the

conpound of Formula (1) and 12 nM nonosodi um gl ut amat e
wWawav/1hwe an i ncreased savory taste as conparRGI/U82089/035837

control water solution conprising 12 nM nonosodi um

gl utamate and 100 i aM i nosi ne nonophosphate, as

determ ned by the majority of a panel of at |east

ei ght human taste testers. Using the Conpounds of

substltﬁf%ﬁrﬂa'!e?oc%l}laml %ﬁﬁeﬁfﬁyl%@ﬁ%ﬂe@kﬁbwsdcw ﬁ£1§ CN -NO,, -OR’,
avors, flavor nod lers, flavorln .agents f1avor

-S(O)énh%iﬁ’&z& OGN, yNR MPENR" Y NRI Rl daqmyRa@er@@)@BdJ@(O)zNR R%,
-corf 'ﬁﬁgfsﬁ?‘ NER! Sc@“ﬁﬁ%?{gﬁggggg R‘g)scgflxl ORY)R’,

i'ts vari nd spe

N(R mspmfﬁaso(rem@ml)lzﬁr@(:ﬁ\mé) NR&B?nmeR )(DdeRﬁNR?WaM(R YC(S)R?,

N PRl P AR e IR B DN EDRbER ons

NRHMIRMEI(0)CRY R }cqmpoﬁﬁ dN(R@@@NIRéM YNIYBRC(OMB(OPNREP
are conventi onal ])@éjztl lized hese 15con PS| tions

-C(O)iGER)-DReRG oRISOEPR | )f-BFOKORaMR Arel -BEaR ; consunpt i on.

T. | QRRY
oo S St B S B R Ok ISR -G PR R k-
-OC(Q)s eN(ReE@)n - CLOR(REF, nN(R%)@(eNt@b?)e 6(}111{}@3?1 ¥ @(“NRﬁ)dNR“

NPT Ry BTN B, B EaN B NRECRS, vt porco-

-C() )1 BYEEYI 0. SIORORRSE] DR CRTRYOL @wmyotmwﬁken
th fo ur pose incl udin estion,
NR B TR - SaRDREE GE TR & LR on

3 h er ©di bl e
N jpd??d)uc Wﬁo_rc(gz%fﬁk t he |)(n(ﬂ@§t i ﬂﬁjg %onposn tion
| A alldd ssubssivutie b elket, a@tensdmvfostsrutted etksnydr allgynydl sobssitieedalkylnyl,

heterofiE 2t SRR IR REM SR for R G A8 D St gt

arylalﬁéﬂﬁlaﬁlﬂ)s@ﬂhteal’mty‘[ﬂk&lyl lhéﬁ‘drmylnglbsmhtedﬁhete&%ﬁyl Is@drb &l lyl Bubstituted
bever ages The term "food!

heterogé;lbﬁq hqteg%ylg]*dl @glqﬁélpg@ehet%p@'y}ﬁ&yé|hﬁteg§§@ylalk6}lf? %ubslgltuted

heterob%‘iﬁﬁlﬁﬂ@ﬂﬁ&%%l o??um%?ed(bfarb% lgaglﬁ’d skill in the art
preparing and selling conestible conpositions (j.

el&ll B R} BGAE . B ahéRé pmpeeh lndcpepd@ﬁlwrhydroge@raﬂfyll,aubﬂrtltuted alkyl,
alkenymldlt)ﬁtltlﬁré a]}<en§/ u,bﬂp)nggrslueosy‘%t d aﬁ\éﬁnﬁ ﬁ)efte%rge%tkﬁr s%%st\llt el %F%roalkyl

es an

aryl, seinnposi driloag lallandubdtithted erymyll akyi@wenyimibsteme@ ﬁﬂyl’z&ld:nyl
art to rleLer to_ tho e comesti bl e conposi

of
heterow[ |S%bsa SEPHYL pecrRY aﬁﬁtate feraexely b g B?YC[Yﬁégésmuted

carboc?@l'??%&ﬂe@a%dﬁﬁﬂp&séubétﬁﬁ‘t%d hé\tb’l%ﬁry@allk}}lSt of terns of art
30enunerated below, and it 'is specifically

cbrﬂmeﬂnpll asped thedrredsyt nkention reo ides id GOBPeTItRyeIIRISS Ingrie compound

OfFor%BBqu’gB (erbt he conmpounds of Fornula (I) could be used
o nodify of enhance the savory flavors

In one embodiment, the composition comprises an ingestible composition. As used
herein, the terms “ingestible” and “comestible” are used interexchangeably and denote a
composition that can be taken by mouth. Such an ingestible composition may be taken for any
purpose, such as digestion, medical treatment, chewing, cleaning, and etc. In another
embodiment, the composition comprises food or beverage. In one embodiment, the present

invention provides a beverage product comprising the compound of Formula I, or the salt,
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WD 2009/ 111447PCT/ US2009/ 035837 of the following Iist
conesti bl e conpositions, either singly or in al
WO e@sonalwt e conbi nations or m xtures thereof: PCEUS009/035837
nore confectioneries, chocol ate confectionery,
tabl ets, countlines, bagged selflines/softlines, boxed
assortnents, standard boxed assortnents, tw st w apped
m ni atures, seasonal chocol ate, chocolate with toys,
solvat@laﬁﬁbpés?e? ’théi’éche in £RARPLALE AR ﬁfétp’ré%@ﬁrlﬂvenﬁgﬁ Plo%ides a food
standard mnts, power mnts, boil sweets, pastilles,
produgjgemprigieg the ssmappihderdasmuly opf %Je§alt csalrvamrsl/cametemfdi@gaf
%don% %{h%g ?1{ Ct Io%%iﬁbn lsoaliﬁhlaggﬁ:%uticlal (%Lllll?}gols&]%h agcti Hl%rcompound
sugar con y, gum ‘chew ng gum sugarised gum
of Forﬁlugldns it elactgxenngrédnaﬁt inciathegembodiubi] ﬂlegiompohflelad a

ackaged/ i ndustri br ead ackaged/ artj sanal ,.bre
pharmpceutiy qé%mp%sawsandg%%@@ami AEEISER ol Bjh ¢ Teredich i ye
anothcd BRB6HKAGRCRIchinpafadn RaAKRSMLORIhPSHmMIIRIER AL BirheAddthrises a
bi scuits, sandw ch biscuits, filled 10biscuits,

pharmaepyieally absapeabic whighy Alicieately sanyiof drecphetmeseitiqat eampositions
1 f

dlscloskg:'a %@&Frlaéo%%qqgéseaﬂéoﬁnr&oﬁhﬁ .Of 15, ﬁﬁlllagfai_ {bZJPgié ¥Oé gfees’%h %Na I, -

eﬁm%bdbambdﬁ@tmﬂmﬁals hot cereals, ice cream i mpul se ice

eo%{cnaﬂ&g’p gl}eeyg %gmlggrft%glé%{w{i]%%r@gtﬁg@o& Elléogﬂla%ng S[Lretslax(l)onry taste of
a comﬁ@)’dlﬂidrr &ﬁl@ﬂ?lsi/i@t &)En‘tiuﬁﬁg @Hee@mlpdsﬁ%ﬁ R &€ 08¢ @ ound of Formula
take-honme dairy ice cream ice creamdesserts, bulk
(D: jce cream take-hone water ice cream frozen yoghurt,
artisanal 15ice creanlydalry products, mlKk,
fresh/pasteurised mlk, “ull fat fresh/ pasteurised
mlk, sem skimed fres eteurised ml Kk,
Iong-life/uht mlk, fild flat)long life/uht mlk, sem
skimred long |ife/uht mdk~fat-fyree long Iife/uht
m |k, goat mlKk, condensed/ﬁyaporated mlk, plain
condensed/evaporated m |k, flavoured, finctional and

co ed mlk,, flavour 11k drinks, dairy
o the G S S R R e T, P
fAus dry], Ubte@ary3 Y altblKentHObd; 20 m | k drinks, fermented
dairy drinks, coffee whiteners, powder n1|k fl avoured

pYiididregenialkylj swostituter el aE‘ﬁ@ﬂs@bStﬁP@ééE@@ﬂ Hhwpd substituted
alkyln?lﬁﬁ&@t%@]ﬁ% ﬁswsa&?egg% gggyg,e X r 3R fea%h' a%élgrng %ﬁﬁs@%ted

Qx1de

eese nproces , ab € un ocesse
arylall@/h@eﬁ@]kerné,rsdbﬁh@e@ @tquﬂamklaggdroha/ﬂ dubttigessdhetem part Rlatgmstyclyl,

h
substltyt(a?aﬁlﬁtlpfocy? ?Iu P%/tglg)agl’}lgaglm Istq.'l,ltgaﬁlu ! ?)gr}% gg)h fitérO(a/c?\f'%E%l
substltyi&gfhufefocyflﬁgﬁyhgag)gbyﬂéylr@bytﬁgﬂatil b%rf)g@ra:gb;@w Galdr 40Ng|-Ng>2, -OR!,
1 rt, chille )
SO s BUE S O R S ESRT deCuB RIS CRIPR SN R,
-CORS W?S(O JRON®Ge E(I@]'RQRW‘-%(QHRF KC(:F?lI}@q)lef neRege-N- @'Rg’)R6

quark, fIavoured froqa ge gals and %ark _savoury
NR' )G(S)%ﬁﬁ@ - Eéﬂ‘é QquOJR tarRIR SRR, aN (R 3GFOR gNE,rRacR%(R )C(S)R?,
ck / " ded_
NREEHICRIRGS %a8>§ﬁ$§§ %’;7%3 NRIIR S SRIRIRE Ry e
-N(R'PURSC(QJTR'S aN@J;@(osoa kN(R%)ﬁ@)NFBRF SN(lgban@b@(bam R®,

o B eE, PRR SRS al Y SoBR RS e pnct,

fcyanéuﬂ essce-e@(@) drsw}ss ~C{FERYY, 1ea}-s.Cc(SpNIgANREAAY (ORR] N(RY)-,
r r
-0C(0)-, ?1318{]5)0(%61)- XC(O)N(R3)- N(R’)-C(=N-ORY)-, -C(=N-OR’)-, -C(=NR’)-NR*-,
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dried ready neals, chilled ready neal s, dinner m xes,

frozen pizza, chilled pizza, soup, canned WO
WQO®9N11IA47PCT/ US2009/ 035837 soup, dehydr at edPGDUR2009/035837

i nstant soup, chilled soup, uht soup, frozen soup,

pasta, canned pasta, dried pasta, chilled/fresh pasta,

noodl es, plain noodles, instant noodl es, cups/bow

i nstant noodl es, pouch instant noodles, chilled

-N(R3m9ﬁl~k(ﬁs)-RS 09K\ eNSLRS-R ‘CANRERE (LR, SpRned)Ten] R@L@é@ -C(0)-,

QUcts canned frsh/ ;afood ‘cannéd veget
-C(S) NélhﬁedNﬂbb&(QdesS(@hrM@d) HRKRIC(ARNOE Qrmﬂ)o Té@ﬂqhed

N FERATRRLS: SRS 5o CAIRSE RSt Auyeklennsemed
R St ok )
e UG G S U,

heterofIRKIE htRAfuRlI heRFQUUL LSy1, ADBHtNE ra311 T R¢IBRyRURRRS arylalkyl,
frozen bakery products, frozen desserts, frozen read

arylalippyl, substitutsglepy ko, hetareprdns ubstifpted heispaary L tsirtpeislyl, substituted
hetero% {/h&&&ﬁﬁll@?%ﬁb u@l{té éégg%?ralrﬁ/gt%gﬁécg%r&ﬂ%rsﬁgsg&dt&ij
heteromlakylpbabcmynlgb ok eshstifunsitcarttocywgldhrels, cups/ bowl

RR O B? sanl %gg%sﬁlaaﬂ?ﬁmegg SRBS AtogElaliy f Subifted alky,
alkenyﬂ) rsashﬂ@ﬁtéd alﬁ@ﬁyll |aﬂ@n2f OEREREA dlitydhyl, iedidrbdlRg, ﬁ@@ﬁtarédﬂlh@fbalkyr

|1 ed snmoked fis chilled lunch kit, chilled ready

aryl, Sﬁlﬁaﬂ%ed e Py o spbsituted pyjadiey | saéﬂplke@m ﬂub@awtﬁri agjplkenyl,
h B o904 ! 3 %Y Iyl
eteroé’rg tg@aasgﬁﬂédane déil%%g g étI@rﬁ)cyégﬂé O%b eti Et%roggl: }r @argbcl,y'c yl, substituted
cmbmnawgamwnsnd@bybamgbﬁewbdh@mbaahwqﬂats functrona
abl e s and fats. sauces, S

e SR R A e R L R R DAY

taste oﬁ b b&ﬁposﬁidﬁ&iﬁ)n@)ﬂbﬁg co@bming B¢ astipBRion! withhtteast @RKSmPOGhd of
herbs and spices, seasonings and seasoni ng

an“%%@ﬁdg -PetA®nt ed sauces, soy based sauces, pasta

sauces, wet sauces, dry sauces/pomder m xes, ket chup,

' nayonnaise, regular mayonnai se, nustard, sal ad
‘UmngﬁmdﬁnmmgmdswﬂﬁmmahlbébBmomwdkxmmmﬁmn$omrfat sal ad
eSS|n S i ckle r oduct

dglbet ol gfé(bscoefs iltg and 1ts Vapra)’ucon ITE%tS{Sl)b Zpnt ses e}nd saecws as

descrllbﬁdl dboﬁd)z{rmﬂta)deé tcﬁbﬁjﬁwdryrﬂalvkraﬁm‘dmﬁoandsf @ |flaouy mﬁxhﬁaﬂs Ifdse

f.or mul ddler m |k formnul h [ lergenic mlk
comesfipie e ctsp?\éb%ﬁp@aresh‘ggmr%faac%m% 84 BxypIFusacin gpgreompounds
of ForR@W(1)f 208onSly FadHT1RAKE 1 RBUsRHEB @5 ¢ERr, aNRAG Y concentrations of
chocol at e” spreads, nut-based spreads, and yeast - based

about Kt ieMs lespr Apenrdibily manvef drraosiatedsoft Frowita (14 hgyoa wenificant
savor}}gtﬁaé/gg 1%(3 n% %dg[R k { g?{soﬁ?%%%? gﬁs%nééq 5 ﬁ%oz{n\ﬁ tgé%ito?evc%r ht%{/%}ltéhty as

oW Nng genuses 0
independafm@motry ﬂm&ram@asrffmm e:rrhenae@ baker y products, ice

ea ir oduct s, v ck ack bars
LG Rt at et rRE S s A e R St B fisemShiStassibte. so s
to minfRRE b&® cof IR ﬁﬁ'defsﬁﬂﬂ@heaﬁﬁl@iﬁréfﬁe&@ dBadnslhis@ ki di®e compounds of

chilled foods, oils and fats, baby foods, or spreads,
Formuds (That hiigh goneentgtinatsiels. Accordingly, it 1s desirable to test the compounds of

Formula (I) for their effectiveness as taste receptor agonists at lower concentration levels, so as

to identify the best and most effective compounds of Formula (I). As was disclosed in
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In general an ingestible conmposition will be produced
that contains a sufficient anount of 30at |east one
w@orspourd? wi t hi n the scope of Formula (1) or iPRGI/US2009/035837
vari ous subgenuses descri bed WO
2009/ 111447PCT/ US2009/ 035837 her ei nabove to produce a
conposi tion having the desired fIavor or taste
characteristics such as "savory" taste
WO oﬁb@f 8@6t £I381 Bfent 153491'1&%1'1 Ys&ookpesiaoa A&a}i&%yy fn'c@rysefated herein
nmodul at i ng anoun one or nore of the conpounds of
by refqreranghd ag Ee)scm@ddlhetﬁenlam diahomtmmor@@ﬂ@ss ndy exiprfovmeasuring the
agonlsagctﬁlq%ts 0% com oqlégg %r \2/1{1) ?I‘ gﬁa gs%gorﬁ‘p%@e@&{ glu(felhlg sg%%{ent
method@ﬂypﬁ:hlﬂybineaspfmuws(p’[ E@aliead)nwmﬂaﬁm attwitclctiapompelindfeauses 50%
udged by human beings or animals in
actlvatécgh(g:'],t}éq rele d%mt rﬁcep{?

& case of formulations testing, as

] M@&%l}bﬁh@cd@dﬁhﬂi ¥f BdrmalP@nght 86 saborl @@edr BO@NErs have an ECso
human taste testers, via procedures descri bed

for theéﬂs@%ﬂ"ﬂ& tegepion of Eﬁﬁéh@mﬁ@@hw M. dhoreprefervlyysuch compounds have
v, veuth
o RO PAPTLS RS AR AL B0 LIRE SR g5 .
o]fn sood resﬂaoquatsdép engdpnindsnf meula/(a} arabdwesy flavoc meduhagprs or

ecific type af ingesti osi ' . I
enhan“s"é%fsﬁe %%S’Hﬁg&‘i%’gty 8?8108?%%3 b‘ﬁ @Jf ﬁﬁé}‘m receptor.
Hereinf®@R&ERHERE b&E atsﬁlzﬁ_yrlﬁ@cfedmtehﬁr el Eof, MRSe, at.readysolving a

present, and the enhancer effect of the Partlcular

comp%ﬁﬁgm@u&q(l)slgmt@a:@mayn%mgu Ak megsyripg the degrge to which the
compo‘z:ﬂhg m\%r e tam%ﬁﬁ’tl df W(‘i 9 uﬁrgd {Jﬁtlgﬁ%ﬁé‘é%‘%%eojvaﬁéﬂlm FR1/hTIR3

ulating (1 nducin anci ng or
receptdrSi l?rhfetﬂbiy, titg) contpewisdm\od tFyrrmas (Iésvlmn dotshleed tnaast agueous solution

comprf rgggfihiltl leu o&" é}geit gﬁenh?ﬂw%&ﬂ?%cg%asg ot E%:tévle OEI'S&X F Hhonosodium
glutanfR@NGE A HBLR ORS! R rebdPRorcRpRY S alPHEROD B 0l 5(ckl 1i8&By Blcast
| oyed to provide such savory taste enhancenent,

50%, lrengle comppvblthage eoECpyaiia of a dasiphdnor prelerably gvie .0, or 7.0.
air"lge%{bgg% El%bﬁ%%&g E{egﬂ%@m‘{h glf};lln% fnﬁ nﬁ&go&tfh%_ (%g‘lﬂounds of

Formupep(®) foo saboutastt modifigr of erdvamaip pripeficd, apphetrosudts otituch assays are

0.1 mto abou m A
betiev§Dleafblalst 40} §2 SO0 St wEB B’ S o cnil B hoggs Dot
ummaaan;emg RS oK@ aRhRScafbe Lo nRA Mt RRVEHAGE nPFBIEit S tHe

ormul ati ons include, but are not limted to sweet

comp%laé% ofrftpsmule(Bsby lwg@an tayte fpstnge Such hupapastejtetiag grregigients can be
well q@dntifRY a&{]édn%gécr@l tagn th@ceﬁﬁﬁiat%%%ﬁg)gﬁ'ﬁ(ﬁgﬁﬁ ueoﬁgq&)hﬁt)folngdas

rocessed Foo Y, Beverage category,
compaRebtdyommdlachtue g@ntyon, bhdteGmtimelsl byrtasing geropegpornls abf the
the Fr.ozen Processed Food category, the

. 25cat ,
imventBRE T 1 5¢ S8Rt BE80 caregory. t he. Snack

Accordingly, in order to identify the more potent of the savory taste modifiers or agents,

a water solution comprising a savory flavor modifying amount of any particular compound of
Formula (I) or one of its subgenuses should have a savory taste as judged by the majority of a
panel of at least eight human taste testers.

Correspondingly, in order to identify the more potent of the savory taste enhancers, a

water solution, comprising a savory flavor modifying amount of a compound of Formula (I) and
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Food category, the Baked Goods category, the
Confectionary category, the Dairy Product category,
W@ b@ofit4Tr eam cat egory, the Meal Repl acenent RGEK/B§RINY035837
the Pasta and Noodl e category, and the Sauces,
Dressi ngs, Condi nents category, the Baby Food
category, and/or the Spreads category. 30ln general,
the Soup category refers to canned/ preserved,
12 mMIBR¥Hoah@HglutalBt@ Mouldafilé hefherdbbdl s fidsRZRR o DBMRd tFPEontrol
t he purpose of this definition soup(s) neans a food
water gl parcenhpfisiogn] WM 009 dadium ZREMAIS20 e 0BBE88LY the anajority of a
t Y A fi e i n fruit a
panel (f.?f(n) ag Illeélgdti eé%}}t gl’ﬁrg%% gagtg gésl%gi . IFIfeg%m% u?l\i%ridg];t% ﬁ%ﬁi;l%w%]fg f\}g)gg potent of the
savoryvh ¢ bhlangire aemt@fsomione canpriding Dfavbiyefheor mgdi€dhe amsunt| t

(prefel‘gﬁ%&?ﬁutci:gs ?@ égj glg% Slafﬁ{ﬂ?f&gg cq(,)n&g)tdlgé_i %)EEé%ﬁ\]’a:(chn%\/\ﬁem monosodium
glutanSEWHIGRNE 8RN SRR G osIg eR&ed BRPadBYo PRI Wakdr fMitidd comprising
cold, as a first course or as the nain course of a

12 mMypgnospdivas glatapataed i Opwd inpsing alonprhosplede. s detergnined by the

- n i ngredient for
o o e R e by range 11om
Using ldredf dwspouednsfdivmmulag)ga B opsre((Gmeatiblo ICoatpesisendased

sgups) ., "Dehydr.at ed and Cul i ngry Food Cat egory. . .
G e T BBRs APl By GRS S SaOHy Jaumami) flavoring
agentsRAWREFl§vor GhidMrS preRARL sn t&%ﬁ‘%@ﬁﬂid@_to@ #oth €18 Bnd its various
products, including concentrated bouillon, bouillon
subgewammwwmmk@dsgw&%@pé theyr qopuacsilly eetsiblorsalyt epd
compogﬁioﬁgwgteerof, %ﬁvggﬁpyétﬁﬁlqg gfogg,r’ﬂ vals & hnd g@l'é?ccﬁl?ésﬁbl compositions
separately as I ni she proguct or as an I ngredien
whereini sehirm campowdsiaispecsaiy MSG alMiP . roe GV arrri ceeeen{ipegyrutiliess These

of. techpal o N al sol ut.iopns products.suc S:
comp<is Al ot e e S TR L BB AT Qg eua food or
drinks dBHM @) & rednS@nfiodTby @griculeiy dhiatal pbth shdrdo MOHAS,

dehydr at ed ready-t0-cook soups,  dehydrated or anbient

pPre PR AETCHh CIPMise RAPS HRIRIE BT SHIOS, AR ZOBCARIC gpgsyion” are
used cREHaHEaBRLdBESTe BGhY dbRPo AR tHat BRbEIRABHMoLEHE T $RSkible or
and (iii") Meal enbellishment products such 15as:
comesgbla@pmeeriton may bnaleshy bamythdioessi mysoscdedieding digestion,
chewirtl o%f%'argl g,’e%cql R in%?erstelglg IcQI%pOﬁkiJﬁagnt irelcgu(%s)%%ﬁi “ oohcﬂ)gversatggbalmed “non-
reads? bar becug” sauces, 1iquid recipe m xes,
edible pesinet.r Bdrex amplahe thgosti batep oditdoe $ncludes FavdibageragCiopepositions

m xes for . salad, sold as a finished, product or as.an
or prodicty ABdineieicIRg EHPRCSHIS SHACLUC Jond; hejelnereat gy, cdible product
intendbd fHc6hs@mplisPBERum ARG BENRI2 AR IARIANY staikaliby, T BaMmas (c.g.,

bever ages, beverage m xes and concentrates, '
beveraged)ndhel tﬁrmg‘f@gﬂf’ apdtheltérai tleed angl bepeneddrrag betciangded interchangeably.

- .bev i G- | .

oO0sS EBANALE DRUEC 3955 RL LA AR SAROL 6o i

cdible damis enbevataged, or preeators 0s flivar nprdéixay thagoheveweldesars b€ b large

Variety%?fec?a%gqa;;ug@ (sjsgg%%dg%l%\é\}gse (r)fetﬁe (t:)(?rh/g‘sgigg%ogli)gsqggﬁc’s%ndrﬂtl)fi%g well-known

and recognized terms of art to refer to those comestible compositions while endeavoring to

prepare and sell various of those comestible compositions. Such a list of terms of art is
enumerated below, and it is specifically contemplated hereby that the various subgenuses and

species of the compounds of Formula (I) could be used to modify or enhance the savory flavors

52



10

15

20

25

30

al so includes the al coholic drinks, the soft drinks,
sports drinks, isotonic beverages, and hot drinks. The
w@b@ohol4t drinks include, but are not |im tedP@DUK®OY/()35837
cider/perry, FABs, wine, and 25spirits. The soft
dri nks include, but are not limted to carbonates,
such as col as and non-col a carbonates; fruit juice,
such as juice, nectars, juice drinks and fruit
of the fdl@\&@l{geﬁjst g5 heiBic c}%ﬁ{p%lﬁgns"\@iﬁféf sm%@'o@ I él[‘f‘eh%@@le comblnatlons or
sparkling water, spring water and purified/tabl
mixtuiggthereof:fonper inereadonthetionesics, whocsete mnf@élonqymwaﬁe@uoﬂmes
ne e
baggea5 %e#éléles?& hnes lo&ge a%&)%n{lents Hgﬂcgyd Blxe \l\éées)réh[élg%{é etwt(s? z’\ﬁraépéoed
miniathies rseaﬂyaltohocdﬂatﬂlchﬁﬁﬂzﬁd mth tJ}fEEalijﬁreﬂ lothiek shdcblateudafectivrery,

limted 30t f ee, suc as fres S
mints aﬁad%gﬁﬁ?tﬁ@%fweﬁfr\dlgé%Oﬁs SWetlie Rost e%ﬁa@&’lelﬁ%ﬁﬁ G igffees,
caramél® hlﬁﬂl%ugm%@@%eé difFéot i3 ﬁéﬁlyu%ﬂ%% @1%5&?!:% anek sfulgﬁvdéﬁfwtlonery,

tea; and other hot drinks including flavor-, malt- or

gum, GhPRHIE-AYES SeRapowHEIS Sughr=TRalzas, Tusichenad sem. hubblceua, hrordd
packa%géihgdrlg} |a¥b1%5?,‘£@§§c{i<ggeg{1 a;tlﬁaiog%lg) (?{(}Z]?zﬁtrﬁg %kgsai)?(%g%e%ﬁ/mdustrlal

yre can
cakes, iunpark aged/antahalicakds udtiok s, dhntolato todtedhbit@iits.tsanBwek bisanid, filled

blscultz,la sﬁ%ﬁ%&%?sg@lgﬁan E%c na ! aEl] é%l EfxagFe&E@s%%g%ESr g cefrga s, family

breakfBlicBSAISlakBS muRNl, roﬂﬂ:? gte SHREK Thill @Rt bldaRfaGeRakhhddSerecals, ice
popcorn, pretzels nuts and ot her sweet and savory

cream glARERS ICCRKRTH S BEICHTortiAITY besr GCIth SINgHenortit Walesicp gicam, multi-
pack dlairmc%% UI trrglrbt??%ka\é § &reﬁﬁrékekp%rﬁéaﬁg Abm ?aki 281%@ 951%\)/1%

bar s, S an er shack bars. The Ba
creamciat eg@mylefgsenne balkl iye q:rezim,rtsket lmorumyateldmb eapr Gozentyoghgt, artisanal

: rocess o e in h osure.to

e erenp B prguck e R HERCS Bl LY B S RRE S 5B somi

skimmiel (fﬂeswﬁastelm:lﬁedaﬁﬁk nedg-liferiht ek il Bt @ad 1ifOURMSNillE 98k &$mmed long
ins, cereal, toaster pastries, pastries maffles

hfe/uhf anﬂh faf- e lopg JifqylytaniTks geas mifks gendensed gy anorateg milk galain
conde&@%vaﬁ%mfe(ﬁﬂhﬁ 5 0RLS  firRAGhABYd SREU AR QDI SR Bfired milk

I ce Cream category generally refers to frozen
drinks d@srsr/emty ﬂmumdmmﬂgc?rm vanigd sudedringn g ithSruid jaigorsop guilk, sour
milk drElX S, c!rren%nt%a déu(r:yedr(l:nrk% acmf eQ (v:vlht“{eners %l(’)l\tvdearrrreullg (Havoure tO\)g(Il]etr (1)1%11k
I'mpul'se 1 ce cream frozen @

drmksact’te’arﬂ,rcﬁlbaanﬁbcds&d ohé@&,mpr@dahle pl@tessélbc&ﬁes(eeurgpreadz&ﬂia processed
bean and ng bean), and rice sed . i ce .creans
cheeSem%prefﬁ%ﬁreé%?%aﬁpgﬁaé%l%wgﬁe@ﬁ@ﬁé SASPPapdgherss. pagkagedipprd cheese,

unpaclghrg@&j H&t chhat, y'oéhﬁ\%%n/ﬁﬁultat‘?ogthﬂﬁt ﬁavo@%@%% 1, Puited yoghurt

conf ectlonary I'nclude, but are not limte tO candi es,
probiogje yeghunts drigkieg pochue. regular drinking yoghurt, probiotic drinking yoghurt chilled

and shelf-stable desserts, dairy-based desserts, soy-based desserts, chilled snacks, fromage frais
and quark, plain fromage frais and quark, flavoured fromage frais and quark, savoury fromage
frais and quark, sweet and savoury snacks, fruit snacks, chips/crisps, extruded snacks,
tortilla/corn chips, popcorn, pretzels, nuts, other sweet and savoury snacks, snack bars, granola
bars, breakfast bars, energy bars, fruit bars, other snack bars, meal replacement products,
slimming products, convalescence drinks, ready meals, canned ready meals, frozen ready meals,

dried ready meals, chilled ready meals, dinner mixes, frozen pizza, chilled pizza, soup, canned
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20conf ecti onery, sugar confectionery, gum and the

i kes and any conbi nation products. The Mea
woepbatewent category generally refers to any PODUS2009/035837

intended to replace the normal neals, particularly for

peopl e having health or fitness concerns. Exanples of

meal replacenent include, but are not limted to

slinmm ng products and conval escence products. The

soup, (B E%NRELp, GRESIVUP, Hﬁf‘&f s%luf),)’uhrt ?(fu%r folcp BNy, ph@Rabft@tpasta,

cah be served as meal w thout 25exfensive preparation
dried pastapeholdasisiedsh gasta, meocﬂlea@;mmdlqsm@stamempdlgﬁ Gopsgbavi amstant

noodlelg xoglfgﬂ%tanﬁ%o%?es ﬁzlkliledl n% 1%9 qg%ktnh O%lhf %Ipr}éd;fgr g dmed meat and

urer
meat p@@ﬂm{seidnﬁm fighrkcafond &ﬁnmﬂl&egetaﬂaﬂmhﬁﬁd ﬁfmart&@dg/anﬁﬁhbeans canned
i ncl ude %ﬂare not limted to anned%ﬁ% aerved
P

fruit, cfﬂ?lsziéﬁa%??a canggel FURgc4BEdDAstRe gIhSE Cagn Hifkeae food, frozen

proceské 8 theld, £88n Jfrbéésie%q)oﬁltt%/z BozAHoRERBFsBYeatedadSzenH6cessed
Pasta and Noodl e category includes an past as and/ or

vegetahlsodfazen meal sybitigfes. Bigeempatatgen, pyintkaled potetashidd, otlghrjoen baked

potato P(Qiu%!g IL(JH dpq}efl rﬁ%zghn]g(ggﬁgsé fr@%k%%odu@é,t Aen d%@etlté, ?I%Zen ready

rozen an shacC
meals, X000 pikiad 4roRGToupXoeren @36B&:7 other frozkhn do&dh driedlfoed edssevtadixes,

. ., Fopd category .includes, but is not limted to.
dried rggfinti, AoBa el Bt o e Pt ol SoodlsR imwan ggadies.
cups/b\zsw phabl @9dlct PREWRStanIRAARS, cfhméutfoodr eﬁdyd ﬁ@@és?;ed B0H§ chilled
asta, and ot her canned/preserved

ﬁsh/sepﬁoeé @@@@sm&&d@a@@wﬁﬁﬂp r?@lﬂ?éé@atefbfj%h p%ﬂlﬁ%%m@k%ftswhﬂled
lunch f(l@, cilflf%a ?%d?l S ea?e(f olggza%ﬁ?ﬁ'éd’ sogg %ﬂ&ﬁﬁf@: f’gysltel r(:Ml'lled noodles,

processe processed veget ab
oils anélfatstdlitvabésvegpnabl@ e8¢ 8ckdpol, avdes fabaketey, rperrg@tumt soreadable oils

and fa ﬁligtac}n?ﬂo%) %dﬁlle g?sr:?{%l f#: Sé}zigéﬁr% gisgé &nc?zcéo i %{a[ls g(gpvo pastes and

purcesi, BeiNisiEgockitdibed, Stotlotubeh, Hrdvedzriilds] GQuid Stesisant! fFAd Seerbs and
dried,. read als dehydr at ed soup, instant soup,
splceSﬁep@glrgégQ seaiﬂng}grb ﬁ@édﬁeggent%uq:qqsspaﬁgsqq@éléﬂeé@asta sauces, wet

sauces, dry sauces/powder mixes, ketchup, mayonnaise, regular mayonnaise, mustard, salad
dressings, regular salad dressings, low fat salad dressings, vinaigrettes, dips, pickled products,
other sauces, dressings and condiments, baby food, milk formula, standard milk formula, follow-
on milk formula, toddler milk formula, hypoallergenic milk formula, prepared baby food, dried
baby food, other baby food, spreads, jams and preserves, honey, chocolate spreads, nut-based
spreads, and ycast-based spreads.

Preferably, the compounds of Formula (I) can be used to modify or enhance the savory
flavor of one or more of the following sub-genuses of comestible compositions: confectioneries,
bakery products, ice creams, dairy products, savory snacks, snack bars, meal replacement
products, ready meals, soups, pastas, noodles, canned foods, frozen foods, dried foods, chilled
foods, oils and fats, baby foods, or spreads, or a mixture thercof.

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

at least one compound within the scope of Formula (I) or its various subgenuses described
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10The Chill Processed Food category includes, but is
not limted to chilled processed neats, processed
wo e@bnseaf ood products, lunch kits, fresh cut PETIUSH09/035837
ready mneal s, pizza, prepared sal ads, soup, fresh pasta
and noodl es. The Sauces, Dressings and Condi nments
category includes, but is not limted to tonato pastes
and purees, bouillon/stock cubes, herbs and spices,
herein RO P HHo U0 dohAREtiSn A\@% the (18818 AhOSAHTES chaP¥tchid§&uch as
sauces, pasta sauces, t7/ cooki ng sauces, dry
%meamﬁﬁ§h®@mn@¥wﬁ1xes ket chup, mayonnai se, nustard,
sal a Vigh e i ns, plckl
aﬁr ll% ea??e%% E%é\éorygl QArQnocfutla%%% gglé)gl?]td?iﬁéél%lt%é %%rg 5totﬂg_§cgenslpounds
of Forﬁabt)(l)ﬁmdid)ecadﬂc&nﬁ fthye ¢dﬂtﬁb|subie@rodbctt sd thatrtbt sdvioryg fleadr trmdiﬁed

r soybean-based fornula; and par ed, g
comesghla percist hog 4 ABYPFGS Saﬁ%}?ﬁ@tesi?rcé?ﬁlﬂ’éreéé? an}le%tﬁ) § Rrgduct prepared
withold e dosnpd@hd bf FOrfn@R (1)0ad j30E Y huRla8HBINYE 55 arfh@BIE ¥n general, or in the
chocol ate spreads, nut based spreads, and yeast %ased

case oEformulgions tosting Taudzsr by ampaetifyof & anesy of 3t lgeéh@glalhuylan taste
testerer\)%fa ﬁpﬁﬁ:e&&ef@ég%b%d%[s g&te pefpduced from mammal's milk.
anmples o alry pro

uct include, but are not limted
t o dr i Tici cogecamirhtorpsfoduay slaveaheegent n;:o@lnhm imognkitesoumprove the

Lk dri ,and other dairy. duct s Acc in
Rlavor P s Pracelite mAGHEA Bt GiPo g by Bt e T
variabRYl nﬂélﬁm@t&,spwﬁ@ 856Vt ingadtible doutpetition athat W@wﬂfoﬂﬁ%ﬁﬁ&s are
, any fresh or processed food clai med to have a

alread1(ﬁ BESP YT At Bisongsaraions Hreregif; §b%@@ow afMING #epagy prsesntjasd the
enhan&?)éff&g oF i pgﬁﬁhfe‘lr Bthbdu H% ‘csl &'2 QindRURR Ianeaga significant

nutrients ar nace tlca e count er
applicgiopohd (ﬂteszorrmoahdscni Fermule iyt br smdtnla‘am (@shicingy ¢nbescianor

T N T AT

espec1§11§CMSKD&ebraditﬁraﬁge St ddBEcniwe@ s O eScomPBunds of Formula (I) can be
2009/ 111447PCT/ US2009/ 035837 . The term "edi bl e
employglfp @ayvadh such gvenhtapie splengsyenédico fremabmydH¥H ppat to 100 ppm, or

f
ol 485 S TR 0,58y | O PGENEL0 0 o o

30 pprhefrdmabait WS @preteiapeutfl§mphu fram aboutdhl ppin té slodis S pRah i feom
abman%% |e &ﬁ3lnclude natural and synthetic food
onen 3P general, over the counter (OTC)
pA edtiett oﬁﬁlldss@sr alibtBES apd eplittss of Evods adelkypowef Ekarhgles of food and

product for househol nd/ or per.sonal use which
bevera% PEpdFts ﬁbfﬂrmalaa?@geg}l& gwr%ﬁ%t/lmlt%@ RBERL caatw%.'}?(w%gs or
glazesqom%%gt%le prRhasst Qﬂaénnwﬁﬁé!ﬁ@écﬁﬁ e sd@%@&&}ypﬂh@ Bl Processed

include, but are not linmted to Vitam ns and dietary
Food @Lﬂgptye&@rﬁes’erag@fzﬁtww, alrealR epes Mea! eaieryony. thineanmkeé pi Breserved Food

categoggl%hﬁrog %ﬁo&:‘g&:deﬁoo E:gtgg({rgqggbﬁﬁ ed tcieil. ?(#?e%g%f)ry, the Snack

or a rene I natl ons
Food category, the Baked Goods category, the Confectionary category, the Dairy Product

category, the Ice Cream category, the Meal Replacement category, the Pasta and Noodle
category, and the Sauces, Dressings, Condiments category, the Baby Food category, and/or the
Spreads category.

In general, the Soup category refers to canned/preserved, dehydrated, instant, chilled,

UHT and frozen soup. For the purpose of this definition soup(s) means a food prepared from
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10Vitam ns and di etary suppl enents include, but are
not limted to vitamns, dietary suppl enents,

WO ovaslbttl ed nutritive drinks, child-speci fPEI/US2009/035837
vitam ns, dietary supplenents, any other products of
or relating to or providing nutrition, and
conbi nations thereof. Topical anal gesics and/ or
anesthetic include any topical creans/ointnents/gels

meat, ﬁ@ﬁ@y tRh ajek@&ﬂ)l@é %rﬁﬂkp B0t hkd @tlhetoiﬁgl‘éﬁfé‘ﬂts S&%k%n@ﬂhﬁﬁl Rhidh may
pains, e.g. nuscle pain; teething gel; patches wt

mcludamlbéfelslp@s iof spreaipreatlt of tlagyel inEBRsloamit ﬁamiyobf:sclm éase*dffroth) or thick (as
a chov%%ﬁ?%lﬁ%p%? CP% %ﬁ%r %dn?(ggr)éac[ %Es%k/%sselnﬂ H&je%’secpﬁtcogﬁe%s&fand may

econges ht's,” cough’re
be seryadépasiadoldns a fine dourad @chs @Memtcbm@e oi/a maailtolr B sbameaemeal
cold and alle reme

snack éﬂﬁ?eﬁr&}kwha P %ﬁﬁﬁﬁ%e%ﬁ pHAns gl %fgﬁﬂrap%ﬂng othier meal

compoRbht§ bAYmh e F@l@é &5 B16thY AR nsdthe)ab 8aued (chdafll §18@H%edse-Ha8M soups).
systemc treatnments for hay fever, nasal allergies,

| T dratsded Cahiorg Fopg S ategarpiiedy oicany: &) Coalriag puddm%lcts such
o o A B O B AT LS ORI EL ARy uitn

bouillen anddwpillde mikel pmduas & prowod hu‘tfes ets‘them er povaie-r bognanmleted fflorm, which

@hite rs a fl oss. ne e (P t he
arc So rS yiaﬁezlmsggcﬂpro lﬁcé Ob? aélelﬁgre W,‘p\g ]ag pr(? ugt sauces and I‘GCIpC
mixes GRERAMAAS t&hnbREMI 9 Nidal sélﬁﬁéﬂsqirmc@wcmsb Q&@@f&t@%d freeze

speci fic_enbodi nents thereof, can be fornmulated to

dried sepRte ingludingrdopy dretel ﬁowégud@bmﬁatewstam Yhppdeeirgied
ready- RRIRRSbl s O@ehP/df'a{ed'(ﬁ affip it p%&%@%!f géaey nge@%\’ﬁ E@s‘ n’h%‘alg &nd single

percent agée of proteins or no acids 1s hig
serve ¢niraes includiag prseid, poedansiridselisbea ged (1E)<wall ®1$be¢ifshtnhet products such
~_hi.gh-protein conposition i Iudes
as: corglyAR o sy PR BT p RS b, it bR el Shete
stable Sffrbatks sbarude Qfubey; liiig Iﬂecﬁ.}feﬁhﬁbs’l cdﬂlc%htratEsX aaRebes: saficet higes,

proteins suitable for the hlg protein conposition,
including s eipremingg for srlad.seld asiafinishg P@du%)g &t gbingrediengyyvithigp product,

Whmhgqﬁﬁghg£@q§hnﬁnf§g%p as wheat, soy, rice, and corn;
dairy based proteins such as mhey, m |k, and caseins;

SDmBeveiagb agtegbrp netadly myagtiedycrgesp beNeragy, miﬁ@seefnd camegntrates,

S5 L P LD B e s o

non-alt dt@lip beseaes,i readgrd idenk bf\&b‘dgdﬁthﬁldfcloﬁcmtratﬁgfomﬁ]mms fdr@feparing
sin ound, of Fornul a and a carrie

beveragﬁgﬁpueﬁ %e%uafl poprepsd beygage ram(m@tmlxeid it merage category

also 1n%P&GlésPt'h@ BlcolVlic\Bike i Wt Rinklispdrtd BEKRIiEISNL b&RIRRYRHd hot
is formul at ed. Typlcally, the flavoring conmposition

drinksh3§e alcphddigskinkhimelude, bat prgmgelimied torheer, eidaicrantys BABg wine, and
sp1r1‘[s.t I%BQ sgfpgrnIIJs %’c%del, But@re not limited to carbonates, such as colas and non-cola

carbonates; fruit juice, such as juice, nectars, juice drinks and fruit flavored drinks; bottled water,
which includes sparkling water, spring water and purified/table water; functional drinks, which
can be carbonated or still and include sport, energy or elixir drinks; concentrates, such as liquid
and powder concentrates in ready to drink measure. The hot drinks include, but are not limited

to coffee, such as fresh, instant, and combined coffee; tea, such as black, green, white, oolong,
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5conposition directly taken by the nouth. Such a
flavoring conposition can be added to anot her
w@opasi4eT on as a flavor source or to increaseP@TES2009/035837
flavor of another conposition. That is, the flavoring
conposition can be used as a seasoning ingredient in
anot her conposition. The concentration of the present
compound in the flavoring conposition is typically
and ﬂﬁ/‘o%%a LRABE R dhﬂks"’lnélﬁﬁg% ﬂﬁ&brs @hale oP}QlﬁPto&'s&d &%deﬂ" Sranules,
l'avori'ng conposi tion can |qU|d sem -liquid
blocksgléltablelﬁ)mi@émlthsteﬂk oswited, or soI id. The solid form may
t I I u :
bﬁe(e % lg F%%(g C \é%%b/ %q%g%[el#ﬁ%(aﬁs ?T%%S{ fo?@l gl%r +a§1vboefﬁlnl%ltt nl%ormal meal
1ncludm(gmm0$1bt lllrﬁnechﬂosﬂivdeoa“rtd&iam Mifeko indinaelt batsraBt anipAst dRb &k food

1nc1ud€8q1,1b6rﬁ nrgh%gtrootf%{f%gg(st Si/‘ik%{e?éﬁea tre? eﬂl\g@aec%gltgrtilla/ corn chips,
popcoi) fRIZARR! Alteshd ABdrUdRet JaY sivayy gfacﬁs?( aRhe1E I BeRRLE idhdie, but

non- car bonat ed bever age 15e. 9., sodas, fruit or
are not lagisedhty| geanolf muesli bar%gwekfﬁﬂ baliﬁden@wy brss G5 bis and other snack
bars. P€vVerages, confectionary products, e.g., cakes,
cooki es, pies, candies, chewi ng guns, gelatins, ice
CTlealbed Smobetaggopugkhieradjs refeans an}j alible @B),dustah@plrocess of

dr essi,ngs,, and ot her condi nents,
preparfegRR AL O B! fr TS Vi AR o G 0L Dt eoods
includé, it hre 8t limited to breatidBlidsi @dRIck YmuffiRg csreli, ﬁﬁ@teﬁ}ﬁﬂﬁ&b‘ NiStrics,
can be used in flavor preparatlons to be added t

waffles dpriillas bisauitshpige Pagds tartsndyelkes eakedny halicslfeeds. @rrﬁeany

cmnhﬁﬁﬁﬁQQﬁ&ﬁon wi || conprise another flavor or taste
fier such as a savory tastant. Accordi ngly,

i T]heslocréranb@mhgcreyng@eraﬂh ecfemmve ﬁbmnnksseetlcantalrmr@ qmtnln aatksugar and

ﬂavorifBg.o gﬁ%{{lp ?grte%g ,insc %/(fggl)r{lgf??ezi%oﬁ 89115 og g@g&t enlge cream take-home
ice cre@ﬁaﬂﬁsidnfyoghlﬂf aellGtisanolric@cripiB Cddly Seut, Bebl (8] red BBkh dW mung bean),
conmbi ning the conesti bl e product or precursor thereof
and riggrhapedsice f8a@s- a 25savory flavor modul ating anount of
afpd @ﬁ?f&ctf%ﬁ@ry%@ﬂ@&’;’ %‘én&gll}F RENU R dfH1d pBtiu@ F[ﬁ/at %fsvx}eEtSto the taste.
subgenuses, 0Or a comnmestibly acceptab?e salt thereof,
Exampes efgonfsctiamwrmny iackdaibbt ad nedinistd tblcencbfrsoa@@mns dfieeolate
confecltlgﬁlee ntsluoali]r c%lrf il elat sy ] 5 tilhﬁkergo a%ldfalnego % 1rret°0t i k%é)c?ucts
oduct pro&uce&n%§ Sudh processes, Y ana sim 1Ay '
pﬂﬁﬂﬂﬁﬂe&mﬁmanﬁﬁ@dwgnygm&ﬁﬂ&&h&hﬁ@amyQQMQh&n@&Mbraﬂmwmhe
o those of ordinary skill in the art, espec |aIIy [
nomal Gt PIRSYST Y TR ORI Y P @e%@@r'} S EECEE BRI & meal
replacRGATH PR db@%r@ho% AURCY td ABRARInG ﬁb'i@ﬁ@ﬁ fand 8nvhREcNRG BHRS.
present in the conposition. he conpounds o
FbraReady Me)al edierory gengeally efsrsde b@efmd dnt eambdrerved eb mgelgwithout
extenSWe o ed)% atl%H Blr %r‘r%g%s:sjlr o?‘ﬁ%‘ Ee eg}emhag%{lpljg&&:tsﬁ%gﬂngyg B:ilderempe
"skllls\l\aLde Itmth\am Hycthe:mainsfactttmer wexultthgow e highalegiee ofittadinssspdompletion

onmesti ble or nal For ..exanpl e, the
and cop GG Pl entecy o PeBE PR areio AR ELR Fndreserved
frozenddi SIS EIS BEH feBdyOhe 8 Qllrﬁféﬁn@)fesfﬁ%ﬁén oWt hil@PR&h AldYprepared salads.
acc tabl e I|2U|ds solids, or other carriers, such as

astgtand Nopo ]@|categ@r|yd§1<éude§ anypastas and/or noodles including, but not
limited to canned, dried and chilled/fresh pasta; and plain, instant, chilled, frozen and snack

noodles.
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pH, fruit or vegetable juices, vinegar, marinades,

beer, w ne, natural water/fat enulsions such as mlKk
woeoogondensed m |l k, edible oils and short eni ngRCT/D81009/035837

acids, certain |ow nol ecul ar wei ght oligoners of

propyl ene glycol, glyceryl esters of fatty acids, and

di spersions or enul sions of such hydrophobic

substances i n aqueous nedia, salts such as sodi um

C"hﬂeQ‘férﬁ@d/PVe@&%@p&ﬁi Ja{e%nyﬁnclﬂt@esslﬂltYseﬁHt $in3i o @a%ned/preserved
et an0| solid fuents such as Vegeta

meat apd et Ryoducts, ﬁ@Mﬁ@fooainﬂegmblels,u thimatoath feankeimit oerdly m@@ls soup,
paste, Wd BV GFHISALE AL (4. comestiple or medicina
produ

cts, irectly to the conmestible or
(412003 Eroml Prpcesghdcﬂosd cixgorplire lvdeqdadismeslihaed tvitkizag ptobessed red
ds For nu (1).15 Sche 1: Preparation. of
mealt, lergé? %%JEP échsaﬁ%cesgefﬁs? SM%@&%OE&{%%& d’F%?tﬁWBJ[O gleat Ypyifiies
procesgﬁgotatoes b @Mbté BesSSHe R J meals izza, soup, noodles, and other
3aR 6R, 6aR) - hexahydr of uro[ 3, 2-b] furan-3, 6-di ol (1)

ﬁOKmé@Wibe converted to the blsa2|de (1V) through

(ﬂﬂ?\t‘é 09 sséﬁooﬁ'cﬁ%ﬂeﬁﬁllﬁaﬁ eg lﬂu} 1S C(i)t an?t[ﬁ:&l[ d\Jé(%t’ ?ﬁhs%ert mixes,

Um azl provi
dried toadyancade déhWI)atwl foup} ihgatasup, ddcd paste ptahemosltesyand insV@t noodles.

(i R P RO BP0 P BHy PG LP o 3PS D meas.
procesb&d ﬁdﬁi’s@@fo@&'pﬁ)ﬁh@téltlﬁ@hflﬂit@,&tesﬁ QLR ZadyNAcals, pizza, prepared salads,
soup, fresh pasta and noodles.

The Sauces, Dressings and Condiments category includes, but is not limited to tomato
pastes and purees, bouillon/stock cubes, herbs and spices, monosodium glutamate (MSG), table
sauces, soy based sauces, pasta sauces, wet/cooking sauces, dry sauces/powder mixes, ketchup,
mayonnaise, mustard, salad dressings, vinaigrettes, dips, pickled products, and other sauces,
dressings and condiments.

The Baby Food category includes, but is not limited to milk- or soybean-based formula;
and prepared, dried and other baby food.

The Spreads category includes, but is not limited to jams and preserves, honey, chocolate
spreads, nut based spreads, and yeast based spreads.

The Dairy Product category generally refers to edible product produced from mammal’s
milk. Examples of dairy product include, but are not limited to drinking milk products, cheese,
yoghurt and sour milk drinks, and other dairy products.

According to the present invention, “non-edible products” include supplements,
nutraceuticals, functional food products (e.g., any fresh or processed food claimed to have a
health-promoting and/or disease-preventing properties beyond the basic nutritional function of
supplying nutrients), pharmaceutical and over the counter products, oral care products such as
dentifrices and mouthwashes, cosmetic products such as sweetened lip balms and other personal

care products that use sucralose and or other sweeteners.
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V 0"? NH 0/ R1 VIl The bisazide (1V) can be
converted into the nono-substituted triazole (V) using
wareaditieonal "click” chem stry in the presenceCDiS2009/035837
copper (I1) sulfate and sodi um ascorbate. Catal ytic
hydr ogenati on, followed by am de coupling provides the
desi red product (VI1) (NorenMuller, A ; Reis-Correa,
Jr.; Prinz, H; Rosenbaum C.; Saxena, K ;

SPIKE’@}H}P odible i Tedléﬂ?sltlé’t‘ﬁg %ean@any eg?rg@ @om&nent%% tﬁﬂ%re oF

Schwar z, O.; chi ewe, H. ; dimann, H. Proc.
compopgnts of Beil or ﬁ@ﬂ@rody@ts; fot @m@lqm@ rgh)ble m@@dweﬁﬁvmch would typically

be fou@% oy I%@lﬁaecc%rl i o %1%1% Ofo%?% Fl%orﬁ%) dagn% %Fﬁﬁia a%g?a %nd synthetic

foodcampmehtsbutyl di methyl silyl protected VIII. Formation of
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produdt Fontoabdholddfor 9&5@’{5‘1 0& wiheh ﬁlﬁy bessmtiidbut ﬂﬁ@lscrlﬁtlon and/or
subsequent formation of the azide Xl I through

t he
without jvisitgp & madicat h@éﬁsm@alpﬁwnmé%ofdhh QA El sodusts 1agliih fuigare not

hmltec}é%r\/l%né[l&? Itnd?%é’tg@ luf)]%&%grég r"l.*o?%c% %ﬁllg%ﬁa dén\{?(ql aﬁésthég h?OI%gth cold
and alE@fSﬁm&(ﬁBﬁS Abfi8if)amiGsheder dlicrgy epadat;md cofnbun&ens thereof.
Vltamlns anéJ die aryag]u%p lflneilt%qgc u(i:l Ct 1(1:‘[%% r%t rl]llrr{}%d%o {/T?amms dictary supplements,
tonics/bottled nutritive drinks, child-specific vitamins, dietary supplements, any other products
of or relating to or providing nutrition, and combinations thereof. Topical analgesics and/or
anesthetic include any topical creams/ointments/gels used to alleviate superficial or deep-seated
aches and pains, e.g. muscle pain; tecthing gel; patches with analgesic ingredient; and
combinations thercof. Cough, cold and allergy remedies include, but are not limited to
decongestants, cough remedies, pharyngeal preparations, medicated confectionery,
antihistamines and child-specific cough, cold and allergy remedies; and combination products.
Antihistamines and/or allergy remedies include, but are not limited to any systemic treatments
for hay fever, nasal allergies, insect bites and stings. Examples of oral care product include, but
are not limited to mouth cleaning strips, toothpaste, toothbrushes, mouthwashes/dental rinses,
denture care, mouth fresheners at-home tecth whiteners and dental floss.

In one embodiment of the present invention, the present compounds, i.c., compounds of
Formula (I) including any subgenus and specific embodiments thereof, can be formulated to
make a high-protein composition. By “high-protein composition”, it is meant a composition
wherein the percentage of proteins or amino acids is higher than that in natural food or beverage.
Examples of the high-protein composition includes, but are not limited to, protein shakes, protein
powder, protein-enhanced drinks, and other high protein diet. Examples of the proteins suitable
for the high-protein composition include, but are not limited to, vegetable or gluten based
proteins, such as wheat, soy, rice, and corn; dairy based proteins such as whey, milk, and caseins;

animal based proteins such as poultry, beef, and gelatin; and other protein hydrolysates.
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0 N=1\1XV From ami ne VI, urea analogs Xl Il can be

prepared by reaction with an i socyanate, and
waompalegously, thioureas XV may be prepared BYI/US2009/035837

reaction with an isothiocyanate. The sul fonam de

anal ogs XV are prepared by reaction of amne VI with

R1-substituted sulfonyl chlorides. WO

2009/ 111447PCT/ US2009/ 035837 Scheme 5: Synt hesi s of

E%?ﬁ@%cfé&ré@dé&%&ﬁf heprRi&t a_h@FSprotitles AAGHRE cOnfdsion
comprisEng a compound of Formula (I) and a carrier. The term “carrier” refers to a diluent,
adjuvant, excipient or vehicle with which the present compound is formulated. Typically, the
flavoring composition has a flavor that is stronger or more concentrated than the flavor in a
composition directly taken by the mouth. Such a flavoring composition can be added to another
composition as a flavor source or to increase the flavor of another composition. That is, the
flavoring composition can be used as a scasoning ingredient in another composition. The
concentration of the present compound in the flavoring composition is typically higher than that
in a ready-to-serve composition. The flavoring composition can be a liquid, semi-liquid, gel,
foam, semi-solid, or solid. The solid form may be tablet, powder, granule, cube, capsule, and the
like. In one specific embodiment, the flavoring composition also contains MSG or other umami
tastants.

Other examples of foods and beverages wherein compounds according to the invention
may be incorporated included by way of example carbonated and non-carbonated beverages,
¢.g., sodas, fruit or vegetable juices, alcoholic and non-alcoholic beverages, confectionary
products, ¢.g., cakes, cookies, pies, candies, chewing gums, gelatins, ice creams, sorbets,
puddings, jams, jellies, salad dressings, and other condiments, cereal, and other breakfast foods,
canned fruits and fruit sauces and the like.

Additionally, the subject compounds can be used in flavor preparations to be added to
foods and beverages. In preferred instances the composition will comprise another flavor or
taste modifier such as a savory tastant.

Accordingly, in some embodiments, the inventions relate to methods for modulating the
savory taste of a comestible product comprising: a) providing at least one comestible product, or
a precursor thereof, and b) combining the comestible product or precursor thereof with at least a
savory flavor modulating amount of at least one compound of Formula (I) or any of its
subgenuses, or a comestibly acceptable salt thereof, so as to form a modified comestible product.

The invention also relates to the modified comestible products produced by such
processes, and similar processes for producing comestible products well known to those of
ordinary skill in the art, especially if such compositions comprise MSG, and the compound is

employed as a savory taste enhancer for the MSG also present in the composition.
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such hydrophobic substances in aqueous media, salts such as sodium chloride, vegetable flours,
10 solvents such as ethanol, solid edible diluents such as vegetable powders or flours, and the like,

and then combined with precursors of the comestible or medicinal products, or applied directly

to the comestible or medicinal products.

Example Procedures for Making the Compounds of Formula (I)

15  Scheme 1: Preparation of (35,3aR,6S8,6aR)-3,6-diazidohexahydrofuro|[3,2- 5] furan.

1l
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As shown in Scheme 1, (3R, 3aR,6R,6aR)-hexahydrofuro[3,2-b]furan-3,6-diol (I) can be
converted to the bisazide (IV) through formation of the bistosylate (I) or bistriflate (IIT).

Displacement with sodium azide provides the bisazide (IV) with the desired stercochemistry.
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of nono-am de am ne buil di ng bl ock. 0 N3N3 PPh3,
WOHGIROH4EDCI , HOBt 0 N31\1H2 1V)O(l | PCT/US2009/035837

Preparati on of the nono-am de am ne buil di ng bl ock

XXI'V can be acconplished through nono-azi de reduction

with triphenyl phosphine and HC1 (Lee, J. W; Jun, S

I.; Kim K 5Tetrahedron Lett. 2001, 42, 2709-2711.),

Schenfed: | COMROrskOh msﬁ@ak%wm)g emfaﬁdahémpmmm w]ﬂlrm to amide-
substiflt€a RIS %u s, HOBt "and Hydr ogeénat i on of

resul tant e XX prow des am ne XXIV. Schene 8.
Synt hesi s of bi sam de and sul f onam ge- cont ai ni ng
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The bisazide (IV) can be converted into the mono-substituted triazole (V) using
5  traditional “click” chemistry in the presence of copper (II) sulfate and sodium ascorbate.
Catalytic hydrogenation, followed by amide coupling provides the desired product (VII) (Noren-
Miiller, A.; Reis-Corréa, 1. Jr.; Prinz, H.; Rosenbaum, C.; Saxena, K.; Schwalbe, H. J;
Vestweber, D.; Cagna, G.; Schunk, S.; Schwarz, O.; Schiewe, H.; Waldmann, H. Proc. Nat.
Acad. Sci. 2006, 103, 10606-10611).

10 Scheme 3: Alternative method for synthesis triazole analogs
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"-NHR .0 0 HNO XXV 10 Reaction of am ne XXIV

wWith a carboxylic acid in the presence of HOBt and
WERDP/1paVi des unsymetri cal bi sam de XXV. | n BOOU$10091035837

reaction of the amne XXIV with a sul fonyl chloride

and pyridine results in formation of

sul f onam de- cont ai ni ng conpounds XXVI. Schene 9.

Synt hesi s of urea and thiourea isosorbide anal ogs.

1M8h%e§§(;ﬂ\$f oERBER alcohols of I leads to mono-z-butyldimethylsilyl protected
VIII. Formation of the triflate, followed by displacement with NaN3 results in intermediate IX,
which can be hydrogenated to yield the free amine. Amide formation, and subsequent formation
of the azide XII through the triflate intermediate provides a handle for making a variety of
5  substituted triazoles VII (Vogler, M.; Koert, U.; Dorsch, D.; Gleitz, J.; Raddatz, P. Syrnlett 2003,

1683-1687).
Scheme 4: Preparation of urea, thiourea and sulfonamide-containing compounds.
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From amine VI, urea analogs XIII can be prepared by reaction with an isocyanate, and

10 analogously, thiourcas XIV may be prepared by reaction with an isothiocyanate. The
sulfonamide analogs XV are prepared by reaction of amine VI with R;-substituted sulfonyl

chlorides.
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w@e@otthideur ea ( XXVI) derivatives. Schene 10. PCT/US2009/035837

Preparati on of carbamate and oxal am de anal ogs. WD
2009/ 111447PCT/ US2009/ 035837 Oxal am de- cont ai ni ng
i sosorbide derivative XXVI|I can be accessed through
reaction of amne XXIV with ethyl
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Amine VI can be reacted with ethyl 2-chloro-2-oxoacetate in the presence of EtsN to

provide the ethyl oxoacetate X VI, which can then go on to react with a primary or secondary
amine to yield the desired oxalamides XVII. In addition, amine VI can be converted to the
carbamate by reaction with R;-substituted chloroformate in Ets;N and CH,Cl, to provide the
desired carbamates X VIII.

Scheme 6: Preparation of mono-and disubstituted amine analogs.
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Preparation of differentially substituted diamine analogs XX can be synthesized by
reaction of amine VI with an aldehyde in the presence of NaCNBH3. A second amine
substitution can then be accomplished by reaction with an alkyl halide in the presence of a base
such as NaH. N, N-disubstituted analogs can be accomplished through reaction of amine VI with
two equivalents of a halide in the presence of NaH to provide N, N-disubstituted amine XXI.
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Preparation of the mono-amide amine building block XXIV can be accomplished through
mono-azide reduction with triphenylphosphine and HCI (Lee, J. W.; Jun, S. I.; Kim, K.
5  Tetrahedron Lett. 2001, 42, 2709-2711.), followed by amide coupling with a carboxylic acid in

the presence of HOBt and EDCI. Hydrogenation of resultant azide XXIII provides amine XXIV.

Scheme 8. Synthesis of bisamide and sulfonamide-containing derivatives
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10
Reaction of amine XXIV with a carboxylic acid in the presence of HOBt and EDCI
provides unsymmetrical bisamide XXV. In addition, reaction of the amine XXIV with a sulfonyl

chloride and pyridine results in formation of sulfonamide-containing compounds XXVI.
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Reaction of amine XXIV with either an isocyanate or isothiocyanate leads to the

corresponding urea (XXV) and thiourca (XXVI) derivatives.

Scheme 10. Preparation of carbamate and oxalamide analogs.
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HOBt and EDCI to provide both the bisam de )(XXVII and

t he nonoam de XXIV. The nonoam de can be further

el aborated using chem stry di scussed in Schenes 8-11.

Schene 14. Reaction of diamne to formureas and

} g%%ﬁ&ﬁﬁé%onﬁ%%@ﬁwb\idé Nriladk XN caftiR G Rsdadl 1 o dtNER tion of

amine XXIV with ethyl 2-chloro-2-oxoacetate in the presence of triecthylamine, followed by
substitution of the ester functionality with an amine substituent. In addition, amine XXVII can be
reacted with a chloroformate of choice to provide carbamate XXIX.

Scheme 11. Synthesis of substituted amino isosorbide derivatives.
o] Ry R

____________________ -
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XXV R xxx R XXXI R
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Reductive amination of a chosen aldehyde with amine XXIV in the presence of sodium
cyanoborohydride can provide monosubstituted amine XXX. Further reaction of the
monsubstituted amine with an equivalent of R2X and base would provide differentially
substituted amine XXXI. In addition, N, N-disubstituted analogs can be synthesized through
reaction of amine XXIV with two equivalents of a halide in the presence of NaH to provide N, N-

disubstituted derivatives XXII.
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A further method for synthesis of the isosorbide analogs without the use of an azide
5  group, can be carried out by mesylate protection of diol 1. Displacement of the bismesylate with
benzylamine, followed by catalytic hydrogenolysis provides diamine XXXV. Alternatively
Mitsunobu reaction of diol I with phthalimide, triphenylphosphine and dicthylazodicarboxylate
provides bisphthalimide derivative XXXVI. Removal of the phthalimide protecting groups with
hydrazine yields diamine XXXV.

10 Scheme 13. Reaction of diamine to form amides and sulfonamides.
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Diamine XXXV can be reacted with a carboxylic acid in the presence of HOBt and EDCI
to provide both the bisamide XXXVII and the monoamide XXIV. The monoamide can be further

claborated using chemistry discussed in Schemes 8-11.
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Symmetrically substituted urea XL can be accomplished through reaction of diamine
XXXV with an isocyanate in the presence of tricthylamine. In addition, the monourea may be
synthesized in this way. Similarly, the symmetrically disubstituted and monosubstituted thio
ureas XLIT and XLIII respectively can be synthesized by reaction of diamine XXXV with an
isothiocyanate. The monosubstituted urea and thiourea can then be elaborated through

fonctionalization of the amine using chemistry described in Schemes 8-11.
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Scheme 15. Synthesis of mono and disubstituted oxalamides and carbamates.
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Reaction of diamine XXXV with ethyl 2-chloro-2-oxoacetate can provide symmetrically
disubstituted ester XLIV as well as mono-ester XLV. Further reaction of both XLIV and XLV
can result in formation of oxalamides XL VI and XLVII. In addition, reaction of diamine XXXV
with a chloroformate in the presence of tricthylamine can yield symmetrically disubstituted

carbamates XLVIII and monocarbamate XLIX.
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Reductive amination of an aldehyde of choice with diamine XXXV can provide both

5  disubstituted and monosubstituted amines XLX and XLXI. Further reaction of structure XLX
with a halide in the presence of NaH will provide symmetrical, differentially substituted amino
compound XLXIII. Unsymmetrical amine XLXI can then be treated with either an aldehyde to
provide differentially substituted diamine XLXII or it can be reacted with a halide in the
presence of NaH to provide substituted amine XLXIV. Additionally, differentially substituted

10 diamine XLXII can be reacted with a halide in the presence of NaH to provide substituted amine

XLXV. To provide a diamine with equivalent substitution, amine XXXV can be reacted with a

halide in the presence of NaH to provide compound XLXVI.

Measuring the Biological Activity of the Compounds of the Invention
15  In Vitro hT1IR1/hT1R3 activation assay:
An HEK?293 cell line derivative (See e.g., Chandrashekar, et al., Cell (2000) 100: 703-
711) which stably expresses Gol5 and hT1R1/hT1R3 under an inducible promoter (sce

WO 03/001876 A2) was used to identify compounds with umami tasting properties.
Compounds of the present invention were initially selected based on their activity on the
20  hT1R1/hT1R3-HEK293-Gal5 cell line. Activity was determined using an automated

fluorometric imaging assay on a FLIPR instrument (Fluorometric Intensity Plate Reader,
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10 diamne XLXIl can be reacted with a halide in the

presence of NaH to provide substituted am ne XLXV. To
w@e@vittk4a di am ne with equi val ent substituti oPCT/HSI0NE035837

XXXV can be reacted with a halide in the presence of

NaH to provi de conpound XLXVI. Measuring the

Bi ol ogi cal Activity of the Conpounds of the | nventi on

15In Vitro hT1IR 1 /hT1R3 activati on assay:

Molecﬁl%@gv?’lcé‘se Sﬁnﬂy’vﬁ@ @ﬁﬂl El‘léf&i Iﬁﬁ??la%‘sa\%h %%@g}ﬂ;ﬁ @1%'@51%

(deSIg@at@r @slseelsl 7@6@1655381?1\@1 lhtpl?r%ﬂfmdmgtem(ﬂd epprammaﬁébuég Bf0ecells per well)
/00187 S nt

o B VR O PRARIELOR, M R

GlutaMA (Divesedth, Calsbad |Coﬁn) \lr@%ehalynetl ifethll bpv e lseatad@niased, Omlsbad,

). ot R et o GO0 B s UGY et st AT nd 60 pM

mifepritHRN(RMBldeCx hiRBG G ARV TIR3 a(sgé—W%S/O@ltWQ YL 1-17 cells were
Fl uoronmetric Intensity Plate Reader,

growngf@o@/ hoptst BRLST/ LED 0d5 M oas e Iavdedwith the C@@W@ dyc Fluo-3AM
t
e T T s B e S

Carlsb3®4-Ae Fdr 1 latueSat (radm mmmemtum&émeﬂlscdﬁ&(ﬁt weth 2§ upBFPBS,

stimul\ggog]: %asé%ﬁm%?lg\mkgi n‘gaﬁg;ﬁdgag (r:(?(l:a%f n%%%ltug the addition of
25 ul HPmE @gg@ﬁemtewth%mem%uh 3006ndérddayi s ot RERNARB S Reice the
serum (Il nvitrogen, Ca , 100 Units/m

rl sbad, 5CA
desuecﬂ:@mléwel |Rf¢cmtorlqggw@gyvﬁq q@p‘pﬁ‘?ﬁ ¢rﬁnr(1pg]§hietnpa(§g@ﬂ fluorescence

R R R

fluorespehdegntwesity rgfrasumdbcﬁormnhmrfos at 37C 1-17 cells vvere
en, | oaded with the calci umd e Flu
S B Rt SR e B L RS PP A @#ﬁfem
concerﬁﬁﬂﬂbﬁ@raﬁ@nﬁ’ﬁ% 5 am for3ogan, Acavitishagte nealizédio the Fesponse
hours at roomtenperature. After replacenent with 25

obtaingf with ppgM 11@911@%9%11 gmt%wtwola@ﬁfraﬁl%aaﬁ ghiciih@aximupReceptor

respons@ Sﬁégﬂ%hc&ﬁ%ﬁ ofl B ﬁ&ﬂlﬁ&tr ALY 80WYacliRioA | !récleﬁ@r) Here
D- PBS suppl enented wth different stinuli

deternnmwﬂdémgraatqndmamgneesscpbﬁmrrtgmt Whtmﬂ@eHldlrﬁéop@e@tioedasymptotes and

al |evel ece t uantified
top aS}anqu ées Were allow qdenl"'gt resu'i gvgreenocbgal?eﬁlé W}éen ana y%lng the dose-

responde %Qu@ﬂg eommhataﬂlg Iavﬁl’hﬂl@ﬂwﬁm ferm@shina) regfetsﬁbn analy51s such as
cra g M E T ok AP A Bacssensey ol engl B,
have b3éd Wk attBsaBh RERSANTEH of 50 @MR)iIGEt es at 10 different

In order to determine the dependency of hT1IR1/hT1R3 for the cell response to different
stimuli, selected compounds were subjected to a similar analysis on I-17 cells that had not been
induced for receptor expression with mifepristone (designated as un-induced 1-17 cells). The un-
induced I-17 cells do not show any functional response in the FLIPR assay to monosodium
glutamate or other umami-tasting substances. Compounds were presented to un-induced umami
cells at 10 pM—or three times the maximum stimulation used in the dose-response analysis.
Compounds covered in this document do not show any functional response when using un-

induced umami cells in the FLIPR assay.
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concentrations ranging from1l.5 nMto 30 pM
Activities were nornmalized to the response obtai ned
wWoRak/16841M nonosodi um gl ut amat e, a concent r at PCIUS1989/035837
elicits maxi mumreceptor response. EC50s
(concentration of conpound that causes 50% activation
of receptor) were determ ned using a non-Ilinear
regression algorithm where the Hill slope, bottom
asynptotes and 20 top asynptotes were allow to vary.
| dentical results were obtai ned when anal yzing the
Time-hitensity Bestinpfeotoknl a usi ng commerci al |y avai |l abl e
software for non-linear regression analysis such as
G aphPad PRI SM (San Diego, California). Al conpounds
OverviewstPadelists cdhluawfvatibe sbEbainmy 8 umemeintcnhiay evdieiere. t est ed
and each have an EC50 of 30 pMor less. In order to
deterni ne the dependency of hT1R1/hT1R3 for the cel

Genert B5DO¥a Lo t QunthldsfREeRted Zégf’in'eﬁéii incluae k858 doSRAPAIHAL §f MSG and
were subjected to a simlar analysis on 1-17 cells

compouRd oftinigreniotSapwéas maydeetin §.6t ateaeliogpsivipissdyiog counpdinds

o SRS (e LEF 300y RO TR Sl o

presenteglgp pasadists n tandorfizERRomgshylab @ dronduos Adli data ig beitcatedtueing the
ot her ' [

umapi -tastin bst.ances. .Conpounds re

Comp iR e /A RS il S BRI Ao g5 g © foh W 0-no
umamf infERSityt; Ne0-FERsh st in‘i’@ﬁlsﬁ%l Q’ﬁnélﬁ%d;gj santpe and begin rating umami

) dose-response anal ysis. 30 Conpounds covered in this )
intensighp cRAvERTS Bevhibe nxnemeniy hptiptdl serlg toresseead touhe pmami intensity

i i . i l:Lsi:
ey rH348S A h ISR UGB R A5k G L ralls B3R ppligbrce e

sampl@r Bregobivaueogramwe copdael inghStyeealeart @cly panedistsfor each 1 second
o d3 Lutg%ns f%r %I m_ intensity over tinme. 5 Cenera

pm“)6$88% P&MP §Wﬁu%§nbresented to panelists include

VAftrabiSing @Achesainhad, pasiste fipMbGs @il WO thd dhsoud for a few seconds

interest, Sanples may contajin 0,1% ethanaol to assi st ,
and expertefptes Jihgy AGY sanspidhisdevarHtisnes o Prislish WagaiPgnigatey pefore tasting
menchﬁﬁﬁFEQigit blind coded and served in 20 m vol unes.

a

Sanples are presented to panelists in random zed,
count er bal anced order. All data is collected using the

Data analysis: Time-intensity curves are created for each of the samples and various parameters
of the test are compared statistically.

To create the graphical representation of the sample: For each of the 70 seconds of the
evaluation, panelists individual scores are averaged and presented graphically. For example,
cach panclist’s intensity score at time = 0 seconds is averaged and plotted. The same calculation
is made for each of the 70 seconds to create the time-intensity curve.

To evaluate the Time to Maximum Intensity parameter: A time-intensity curve is created
for cach panelist. Each panelist’s graph shows their individual point of maximum umami
intensity, and the specific time to maximum is recorded. The specific time scores for cach
panelist are averaged. Next, the average scores for the various samples are compared using
ANOVA, and multiple comparisons are performed using Tukey’s Honestly Significant
Difference test at alpha = 0.05.

73



10

15

20

10 Conpusense five software program Umam intensity
is rated on a scale fromO to 100 (0=no umam
WO paoensi4sy; 100=strong umam intensity). Panel PGI/ESHP035837

a sanple and begin rating umam intensity. Panelists

nove the nouse on the horizontal scale to correspond

to the umam intensity they perceive. Panelists

continue rating the intensity for 70 seconds, and then
ExamflR&Ohifa2s6n td81skl e. The software program records

an intensity score for each panelist for each 1 second

16gerci lodspdusiarggantive] smmpbratenatiibs dvsrage umami inigsdy ratings over a

panelists sip and swish water in

705“& e&%gufﬁﬂfg?%gﬂgkﬁlseconds and expectorate. They may

r &peahplehwsreseade Lot iSvetum Pafial(LSByatydi 7.130 m nut es

before tasting the next sanple. 20 Data anal ysis:

arm?llerltenszhwwm&ﬁiuﬁﬁ@maﬁ%ms@r each of the
es and various paraneters of the test are

d sttapMslpeeoflyim GlutamatrMgGbat e the graphi ca

s ec o ?5 #) ﬁlg (gfl/gF Elg\{[)lsgnw%g rﬁegﬁ(ssﬁ?%%g%é@%a ﬁ)ﬂet |r1 )elsH 123
triazolalr ﬂ)@x@n@g@dro@hﬂ-bﬂ;ﬁuwe’nvb@y ctppaqriane@ltogamide '(Em ll E,

each panelist's intensity score at time = 0 seconds is

averaged and plotted. The sane cal cul ati on 25i s nmade

f Sﬁmﬁlagrquﬁfklﬁ inered4 i amantl ﬁltét@ltﬁl BRENAR ahAGerage time to maximum
time-intensjity curve. To evaluate the Tinme to Naxi rum

intensify,plelds? egongs (sedatle D). At fashedianpusrags waeawv@nteesfa/r@éﬂéaee

Table ﬁ%nd%ﬁ&f‘gr@&ﬁﬁ& lddreasE@ENRAMGhicRitySvOF @B shows their
i'ndi vi dual point of nmaximum umani intensity, and the
specific time to nHX|nun1|s recorded. The specific
L MR S9LS 30 axperr %Eh a(:i\(llrlnﬁrgl iftES %?ﬁé‘g&:%hds’}?%é Tabi hF) which
aver%ge §eores 1or I?% Various sanples’ are conpared

was twibSdetighds ondbiOKAy Samglerdul Salnnilez abohay irsoREga hexieurh Qmardl

. usi Tukey' nes |f|c nt Difference test at

iensiy s e bable sy Tl ket HRoSa00Y bases? txampl e
1 conparison to MsSG Flgure 1 displays a
graphi cal representation of the average umam

i Fabdessli ang 2r disnlagsuliplsrcomprasose edpdatoe piing Tkay 't HpBdest for the

averag%%g%)tgzrtla ﬁhﬁnﬁ‘i{%ﬁ r% &?geel R}bﬁ%{’ Sno%gl s G@HE@?J 2 and

SampleMS@re Sangigrefi@intly diffad nvifordeddivemgSltintcamataginfuvb@Etensity (Table 1)
and average intensity at maximum (Table 2) (p>0.1). Sample 3 was rated significantly more

savory than Sample 1 (Table 2) (p<0.05).
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Sanmple 3: 15 ppm (41.62 uM
N-((3S, 3aR, 6S, 6aR) - 6- (4-(cycl ohexyl nethyl)-1H1, 2, 3-

WO 20092014471 - yChexahydr of ur o[ 3, 2- b] f ur an- 3- yOcy cP@pUSaNaE35837
car boxam de (Exanple 1) Sanpl e 3 quickly
increase in umam intensity and has an average tine to
maxi mumintensity of 14.9 seconds (see table 1). It
reached an average maxi mumintensity of 57 (see Table
2) and then gradually decreased in umam intensity

over tinme. 15Sanple 2 has an average tine to maxi num
Tabl¢ At dneiagy Tonhe-1o7Mescormds3 (EeBakdibisex licpwhilad amdsl@ panelists x 1rep x

HSD tesimprers the 20 avigreage finegRko maxi mimintensity o
and t he aver age i nt pnqn‘v at |maxi mim |Sample 2 and

Sanpl eSanplerle not | si gri|5fﬂ cantly I3’ f edent2.8or |pot h a
dVvVEl dy tl Lty IIi)(I TTEH llt {52 [ BCH l \ ICUJI ©
aver ag A ftgn& ty|at rl)%ngl mum| ( Ta Ile 2) péé) 1) Sarrpl e ab
3 vvas rated significantly nore savory than Sanple 1
Tabl e 2) (p<0.05). WD 2009/ 111447PCT/ US2009/ 035837
Tablq-ab‘f\ crage @gé‘[- ¥l T 3INBX Pap]e istsggl e qaxhepsl dp pagelists x 1rep x
day?2}, er]kkeX(S Hﬁl\lﬂp —alrld)%éané)n(ﬁ)i%gm(%:f@&w X _Tahle 2 Averaqge

the aveamagelumani| intapgity ratimmgs ovyer 3470 |secand a
nnrl od for three ancp| es: Al ] Sanp] es i

Sodi untaBiRledr (L9B) atpH 7.1. Wfplels: 34 my @ ab
VONos utanate (MG mbargy@ 51 163 AV
I\/bnos% ulsr%g ut anat e (%G) 3 . be

Example 29 comparison to MSG:
Figure 2 displays a graphical representation of the average umami intensity ratings over a
70 second period for three samples:

All samples were made in Low Sodium Buffer (LSB) at pH 7.1.

Sample 4: 12 mM Monosodium Glutamate (MSG)

Sample 5: 16 mM Monosodium Glutamate (MSG)

Sample 6: 2.5 ppm (6.86 uM) N-((3S,3aR,6S,6aR)-6-(4-cyclohexylbutanamido)-
hexahydrofuro[3,2-b]furan-3-yl)cyclopropanecarboxamide (Example 29)

Sample 6 quickly increases in umami intensity and has an average time to maximum

intensity of 18.3 seconds (see Table 3). It reached an average maximum intensity of 57.9 (sce

Table 4) and then gradually decreased in umami intensity over time.
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Sample 6:2.5 ppm (6.86 uM N ((3S, 3aR, 6S
6aR) - 6- (4- cycl ohexyl but anam do) -
wheooahydudf ur o 3, 2- b] f ur an- 3-yl ) cycl opr opanecap@DKs2UE35837

(Exanmpl e 29) Sanpl e 6 quickly increases in

umam intensity and has an average tinme to maxi mum

15intensity of 18.3 seconds (see Table 3). It reached

an average maxi mum i ntensity of 57.9 (see Table 4) and

%lg 5aELah hyerORAIRAS Gchxh RuM TR Ehsity B @@@'s@%n@é’ @Ee TA8183) which
09/ 111447PCT/ US2009/ 035837 Sanmpl e has an
was tw@\ﬁ@m@e shariee thap SamplaénPampledsiliojhagfin mer&ege@@md@ Ynepeel
n Sanple 6.

mtensé'f%’%qez 9’% é“fébﬁ@ ‘é\gr?lg% Was a?ggﬂg%?oré han ‘s% Eé“é‘ | ntensity

of 62 9 (see Table 4) mhlch was sllghtly nore than

BTG saridd oG reBpogrhatsnk sQtufg by Rl TuGarbaSbERREr the

averagl @in{BY |n%t%ﬁrﬁﬁ1ﬁ&§sht&)&n@ﬂ1@ ab B8 AMBMAGLatinxBASH! Kamiple 4, Sample 5
maxi num Sanple 4, Sanple 5 and Sanple 6 were not

and Sagnpja bfYeERRtIsEnificendy rembforawaﬁgénq forfaximupeRichtity (Table 3).

Sampig,rllgagllaﬁ E':ré)r%% ? ;glpdg&?e{lgélé ifrc Hﬁ%glrff;%%??\ﬁ ) Jlt%ns%a/salpﬁl% gTable 4), while

SampleBabdsenof yignifaartly doerphtefr@n valsr Sempdd 4)ou SampinSI(T able 4) (p>0.1).
different fromeither Sanple 4 or Sanple 5 (Table 4)
(p>0.1). 10 Table 3. Average Tine-to-Max, n = 36 (18

TablEaNSdrSleSTivhe26-Bx, n T3l (€8 Panolivek@Ye))! Nt ensi ty- at - Max,

Tukef's 7aR6 ~(61B12RaNed.0SL S X 2rep). EXAVPLES The

Sample 5 16.3 13.0 2.2 a
Sample 6 18.3 9.0 1.5 a
Sample 4 18.8 14.3 2.4 a

Table 4. Average Intensity-at-Max, n = 36 (18 Panclists x 2rep).
Tukey's Value = 12.020 (a.= 0.05)

Sample 4 49 .8 23.0 3.8 a

Sample 6 57.9 25.8 4.3 ab

Sample 5 62.9 21.6 3.6 b
EXAMPLES

The following examples are given to illustrate a variety of exemplary embodiments of the

invention and are not intended to be limiting in any manner.
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WO 2009/ 111447PCT/ US2009/ 035837 Exanpl e 1:
N- 03S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl nethyl )-1H1, 2, 3-tri

W@ 2@hATHYL) - PCT/US2009/035837
hexahydr of ur o[ 3, 2- b] f uran- 3-y1) cycl opr opanecar boxani de
)1-4 0 A solution of (3S, 3aR, 6S,
6aR) - 6- (4- (cycl ohexyl nmethyl)-1H1, 2, 3-tri azol -1-yl)-
5hexahydr of uro[ 3, 2-b] furan- 3-am ne (exanple la) (1.46

Examgle 14 AQ((?%*?MES%%?}-@RE-%&%M&@B&W} éﬁala?i;-dnﬁﬁﬁﬁ 6&1}- |

hexahgd@fwrobs,2-bl furan-d-yDcpelapuopanesarigpaande DVF (50 nl) was
stirred at rt overnight. Upo (gorrpl etion, the reaction
m xture was filtered, ﬁd‘d\\ iltyate was diluted
with CH2Cl2and d 1, ter, saturated
NaHCO3 and bri ne or gani co yer/fwas dri ed over
MyS4, filtered and concentrated 18 o provide

oA B e e I B Y 228 1 e

hexahyiryfiira8 Aridfurd33-2mijof (buxampl313)1) 149 el Bp lrmpeimewalbbmpam cxzieboxyhc

acid ($1338, SPais S 2ret BRo Bl 2U5hEh 3RLHOR RioRes iRy in a 41

mlxturéi(ég gM'@DQ :DMIF QﬂO ) wAkBtirrdd. 26 ({V@i}nlg’ﬂﬁ)Upoh chap{dion 3 reaction

2 dd
mixturg RES Ju e@dgaqqzthe ﬁlt@tq(sﬁ S dllgtegnglbgqu_lp_pnd;Dmsge(gW}I&% 54N &ICl, water,
saturatcd Naﬁfﬂg) %n& gﬂne ]I*li'e gljgfnfkq }Q:r w%% §rl%ﬁzaver ﬂ/[g%@4,(mergd_gl‘5d concentrated

to prO‘ﬁdd_B( (3, 3013],—05 6a7{)$7(4((sycldhd)<yln&t}39) (/1. 2 Hriaxok=1-y1)Rexdnydrofuro-

13253 Aoy b Ry SRy A0 Ay IR g0l phichyves

recryssalhz&d ﬁ&bn Cﬂmﬂghea@ﬁ@flﬂm{/[ﬁ (VY -dg. 2100 34 064 20 TOHR 0.90 (m, 2H),

113 (@»?(féb,é%ém BL). 8 4R (6 HH i 2HE% 2K ot OF Wido | 13, 5= B drd-132), 3.95
(dd, néfl) 46 KLY 9hexvh (&E iyl )= %b*olz% 7%1@@'2@1)54 59 (d 1H,J=3.6

2-am no- 6- propoxybenzonitrile’ (exa

Hz), 486 (621HTHI(§HOIH’Z) NelHs (U, ABY (S \A/Hé &aiﬂj(@ldlld J:aﬂaillj@)l MS 361

(MH ~amount of 10% Pd/ C. The reaction m xture was
)hydrogenat ed on a Parr shaker overnight at 40 psi.
Upon conpl etion, the reaction was filtered through
CEidrﬁﬁe Qs&mww@t@@h {cOclphVifl@hyl)-1H-1,2, 3-triazol-1-yl)-

3aR, 6S 6aR% 6- (4- (cycl ohexyl -
hexahyzkﬁ%lfq{ 42)b ﬁlﬂinl '?_‘m:’}let ri azol - 1-yl ) hexahydrof uro[ 3, 2-b] fu

Fa Sl 1((&353,%1965, BHRNY-22idAx MY dRffiro[3,2-b]furan-3-y1)-4-
(cyclohexylmethyl)-1H-1,2,3-triazole 2-amino-6-propoxybenzonitrile (example 1b) (5.26 g,
16.52 mmol) in MeOH (45 mL), was added a catalytic amount of 10% Pd/C. The reaction

mixture was hydrogenated on a Parr shaker overnight at 40 psi. Upon completion, the reaction
was filtered through celite and concentrated to provide (35,3aR,6S,6aR)-6-(4-(cyclohexyl-
methyl)-1H-1,2,3-triazol-1-yl)hexahydrofuro[3,2-b]furan-3-amine (4.35 g, quant.) as an off-
white solid. "H NMR (DMSO-ds, 400 MHz): 0.94 (m, 2H), 1.18 (m, 3H), 1.65 (m, 7H), 2.49 (s,
2H), 3.58 (dd, /= 8.8, 1.6 Hz, 1H), 3.89 (dd, J=8.5,4.2 Hz, 1H), 4.04 (dd, /=9.9,2.4 Hz, 1H),
413 (dd,J=9.9,5.2 Hz, 1H),4.45(d,/J=3.8 Hz, 1H),4.83 (d,/J=42 Hz, 1H), 5.11 (m, 1H),
7.88 (s, 1H). MS 293 (MH").
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white solid. 1H NVR (DVSO-d6, 400 MHz): 0.94 (m 2H),
1.18 (m 3H), 1.65 (m 7H), 2.49 (s, 2H), 3.58 (dd, J=

wW@2®9/111467 Hz, 1H), 3.89 (dd, J= 8.5, 4.2 Hz, 1MT/UZ2009035837
(dd, J=9.9, 2.4 Hz, 1H), 4.13 (dd, J= 9.9, 5.2 Hz,

1H),4.45 (d, J= 3.8 Hz, 1H),4.83 (d, J= 4.2 Hz, 1H),
5,11 (m 1H), 7.88 (s, 1H. M5 293 (MH). WO

2009/ 111447PCT/ US2009/ 035837 Exanpl e | b:

1- ((3S, 3aR, 6S, 6aR) - 6- azi dohexahydr of ur o[ 3, 2- b] f ur an- 3-
yl)-4- (cycl ohexyl methyl)-1H1,2,3-tri azole 2:
(BRNRAR! 5 3- (254 /B0S6eR driidtexahyttop kP uznBflidan

28. 04 mol ),
(°y°1°{’)s§%@13§‘?§%%’3 aftuflte (4.05 i, 28.04 mmol), CuSO4
(BB3ar®S, 64R}E2,6rdimdidohardhydadira[B, asforab &x@mple 1] (19 ¢5. 61

2604 B570). 5 EumaSei i oSl S5 A B o ot an
sodiun® ﬁé%@f‘tﬁtet(@tl@% 9"6@%{&61) we cﬁ@biv@@hﬁ% *P)fmfdulret SRRyt AR
taken up in MeOH. The insoluble inmpurity was renpved

(240 ndy), nd iprgd poi ovapight Aae piccprtated prslgctopnceReatest ladfiliration, and

taken \ég]&)l‘f\?%(t_)gz"?ﬁdpglﬁ 1??%3' d‘ﬁ]é\%@ @??r g%g]e? b g}{{a 1_on nd j{he filtrate was

conceritfifalyic vahiexy Iprm/udwyll V(33 BuR. 68 6 BRN6- aaddie&a}(yﬁr(ﬁﬁro@ 2BBUYan-3-yl)-4-

(cyclo@w?m%}fl}&?@i,gwlaz]éi' g%&%%sdg s2(h1 eGSo(llgHZ %%h%RéB@%&B de,

400 M(Hi L0. 91) (1'-n 30_@1)41, 141(n5 3*1%; 1 éi—llm 61{)% 46@§2H§%’ Q(D(dﬂ; J4 18.45.5 Hz,

1H). 346, (gd, yr 5015424 i E[IH)IH)44§é (Qdmfﬂw s 1¢R, e 19,2, 5.6 Hz,
1H), 4]3'2|)(m 11H§@1 7(50(51 7= 444 1—412 'ﬁg 41{{& J5 A4 uema $3) 17 (88 (Bss (s, 1H).

MS 31@3MPBE)R 6S 6aR) - 3 6 d| azi dohexahydr of uro[ 3, 2- b] f ur an:
To a solution of
(3R, 3aS, 6R, 6aS) - hexahydr of uro[ 3, 2- b] furan- 3, 6-di yl bi s(
t Exadnlpl© 1 © 188, ) 6$ 64 A)BletiRyidorsanidrefuls]y, 2(pfuBsh: 9, 19. 16
mmol) in DI\/FééZOO nm), was added NaN3 (3.86 g, 59.39
hdf Folutitneof @RSe4. 6~ o hceiply digfirahd arvdluranc’.a-giyl bisgtgifluoro-
methaé’égulf&ﬁ%) %&ahﬁncf td)@nde 50@0{601%% Nah WF g?OY)@’EMowaJ !&Fded NaNs

resi due’ was luted wt he solid sal
(3.86 ;P &9 m@n@i\) eﬂlebwcﬂom trmsttnreows hWted fq 12tOr°é?t @r Aasoolad he@ and

concentratter}l in tv?% ‘flhcib rre|51 lele WAy (Ih?uctledp Wih Cmé and ¢ so%d s tsawngre removed by

ﬁltrat1618 S" h3 &erﬁ&wﬁﬁﬁ)is}ﬁd Gmhil HizZ) zdidl‘tﬁmaj‘dt%ﬂ@fvw Mgf03,, Zi-lﬂa]efdtaha n

concerﬁw_qu tg @r ( g%d? 6I | ght zgiq%iiahﬁa:[f)furg/ﬁ %%@n % g, 67%) as a

light bi®vreil. 'IPNNER (&bl 46@ &ﬁ{z()m.m?t@d, J4.193 43.H2bh), 3.95 (dd, =103,
1.5 Hz, 2H), 4.08 (m, 2H), 4.63 (s, 2H).

Example 1d: (3R,3aS,6R, 6aS)-hexahydrofuro[3,2-b]furan-3,6-diyl
bis(trifluoromethanesulfonate):

To a solution of (3R,3aR,6R,6aR)-hexahydrofuro[3,2-b]furan-3,6-diol (3.0 g, 20 mmol)
and pyridine (3.9 mL, 48 mmol) in CH,Cl, (100 mL) at 0 °C, was added triflic anhydride
(7.9 mL, 48 mmol) dropwise. After complete addition, the reaction was slowly warmed to rt, and

stirred under N, overnight. Upon completion, the reaction mixture was diluted with CH,Cl,,
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25 Exanmple I d: (3R 3aS, 6R,
6ab) - hexahydrofuro[ 3, 2-b] furan-3, 6-di yl

whe@otiri4it uor onet hanesul fonat e) : To a sol BET/082009/035837
(3R, 3aR, 6R, 6aR) - hexahydr of ur o[ 3, 2- b] f ur an- 3, 6- di ol
(3.0 g, 20 nmmol) and pyridine (3.9 nL, 48 nmol) in
CH2Cl12 (100 nL) at 0 C, was added triflic anhydride
30(7.9 nL, 48 nmol) dropwi se. After conplete addition,

washell bﬁ‘thrl@?ﬁtl Qhtdesd NAMOO WL REGhd Qidet Th@(ﬂgarﬁé P\ ?Ele\gas dried over
under N2 over ni ght. Upon conpl eti on, reacti on

MgSOni fltemrdeandegonainireicd t movide GHREASHR, wfaéanwymmm Pifiran-3,6-
diyl b1¥@‘t1f%¥0‘r01§ig&1a %Slglﬁi)}}]g?\% %%gé /%Eglatl?){éolr\%}l eé-rl; Iglgf;}Rg@'f?(ﬁé? MHz):

4.17 (4, dzpﬁ.o\lﬂzda{)(, 3R83aS?HR,5.23 (m, 2H), 4.63 (s, 2H).
6ab) - hexahydr of uro[ 3, 2-b] furan- 3, 6-
di yl bi s(trifluoromethanesul fonate) (7.86 g, 96% as a

ExamBlEDQWW q&b 3a1m9|WB) 6?@%&1&@%1%11}4) RIET0) §-dr1az]0"f 1?151 Hz,

hexahﬂm{wo@,}bﬁfuran-3-yl)benzam1de (
N-((3S, 3aR, 6S, 6aR) - 6- (4-(cycl ohexyl nethyl)-1H 1, 2, 3-tr
i azol -1-yl)- hexahydrofuro[ 3, 2-b] furan-3-yl)benzam de

0 Pr epar ed Jn ex%n'pl e 1 from
(3S, 3aR, 6S, 6aR) 6= 4- (cycl ok th 1H 1, 2, 3-
10triazol -1-y1) xabydr of urgl3, 2- n- 3- am ne

(exanpl e | a) andbenzoic acid to provide

aR 6S, 6 ) 6- ( met h
S $P1 SRR ﬁ}eﬁoa% éﬂé‘&f% st é%%?—ﬁr(éﬁcycgﬂwﬁ AR
trlazoll\'fsyliﬂgxz(h furo[3,2- b]@‘t@ﬁtgla@mﬁe ?example la) and benzoic acid to provide
3S, 3aR, 6S, 6aR) - 6- fc]y ohexyl net hyl )-1H1, 2, 3-tr
N-((38.3aReS15. Q@.Rg,-ﬁ)@ (cyclohexylmethy H-1,23 trlazol 1-yI)-hexahydrofuro[3,2-b]furan-
h , 2-b] furan-3-yl)-2-cycl opentyl acet am
3 yl)béégl%ﬁ% I)(/l%liﬁgpare as in exanple 1 from
(3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl methyl ) -1H1, 2, 3-

Example 3 A pER R SRk L0 S el ot o
hexahwo%ﬁdﬁaﬂb@ﬁrﬁa@yifzkﬂd&m@ﬁ@mmid@et hyl)-1H1, 2, 3-tri

azol y1) - hexahydr of ur o-
0
_N =z
N/ ~ -
_ N'C._/D‘H
0 77/\@
o]

Prepared as in example 1 from (35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-
triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-amine (example 1a) and 2-cyclopentylacetic acid to
provide N-((35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-hexahydrofuro-
[3,2-b]furan-3-yl)-2-cyclopentylacetamide. MS 403 (MH").
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20[ 3, 2-b] furan-3-yl)-2-cycl opentyl acet am de. M5 403
(MH). Exanple 4:
woR{03848aR, 6S, 6aR) - 6- (4- (cycl ohexyl net hyl ) - 1HAT/BSB09/635837
iazol -1-y1) -
hexahydr of ur o[ 3, 2- b] f ur an- 3-yl ) pr opi onam de
Prepared as in exanple 1 from
(3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl met hyl )-1H1, 2, 3-

Exam?few @Zf(ks 3ak %kﬂaﬂ)taltméﬁidﬂesz&lﬁneﬁlﬁi iHI1az“13$’tn§£Hmeyl)-

exa la) and propionic acid to provi
hemhb@(@@%ﬁ% renRyDpropiogamisieohexy| met hyl ) 1H- 1,2,3-tri
azol - 1-y1) - hexahydr of ur o[ 3, 2- b] f ur an-
3-y1) propi onam de. M5 349 (M), Exanpl e 5:
N-((3S, 3 N Q

aR, 6S, 6aR) - 6- ( 4- Ioéx\ @Nll—klZStrlazol 1-
y1l) - 10hexahydro 2-b] fu -3 7f|’)\pl col i nam de 0O
Prepared as in ex Ie 1 from

3S, 3 6S, 6 6- | oh h
t( l?qeaazngaﬁmmar@i@%af%lag%%ﬁ?ﬁé‘gﬁxé) gﬁ%&yﬁph@%ﬁem% 1H-1,2.3-

(e i |
triazolA1 %12»“9%4@%&11"635 rggdz ?]éflﬁ?% 3?@3@%%{1{)’1{8 r}g{ %}‘él I?gplqu-ni acid to {)rowde

N-((3Sa3@&65163§731)5 et iner o9 /21 By a1 1) hexany ool 3.2-bfuran-

153- M5 398 Exanpl e 6:
3 yl)p]fﬂ-ptof%rg C%a%%ééggWG (4-(cycl( c'\)/;?exyl rre?ﬁyl )-1H1, 2, 3-tr
iazol -1-y1) -

Exampjfe)ép{;\ygé? Lok 0 6@{8)3-2.-611 Zr a?qh{%b%p)eth iH- -tl‘laZ021 -1-yl)-
hexah?&%fm @fé]ﬁaﬁl-sfyﬂp‘ﬂcoﬁlﬁmmh exyl net hyl)-1H1, 2, 3-

riazol-1-yl)-hexahydrofuro[3, 2-b] furan-3-ani ne
(exanmpl e la) and nicoti n| c aC| d to provide

OO

Prepared as in example 1 from (35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-
triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-amine (example 1a) and picolinic acid to provide
N-((35,3aR,6S,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-hexahydrofuro[3,2-b]furan-
3-yl)picolinamide. MS 398 (MH").

Example 6: N-((35,3aR,65,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-
hexahydrofuro[3,2-b]furan-3-yl)nicotinamide

0]
N =
N*= * A H
\N'%LN / A\
0 =N

Prepared as in example 1 from (35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-

triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-amine (example 1a) and nicotinic acid to provide
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N4( 3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl nmet hyl )-1H1, 2, 3-tri
azol - 1-y1) - hexahydrof uro[ 3, 2-b] f uran3-y1) ni coti nam de.

WO/B)039814¢MVH) . Exanmple 7: N-((3S,3 PCT/US2009/035837
aR, 6S, 6aR) - 6- (4- (cycl ohexyl nethyl )-1H 1, 2, 3-tri azol -
y1)-

5hexahydr of ur o[ 3, 2- b] furan-3-yl ) furan-2-carboxam de 0
Prepared as in exanple 1 from
N—((3S§3’%§ MR@—@ (@Q@c‘lcﬁleﬁﬂln{eﬁ%ﬂ)'- Hh@%j FREOYI Qzl‘)qa'ékalﬁlyavo%lro 3,2-b]furan-
hexahydr of ur o[ 3, 2- b] f ur an- 3- am ne
3- yl)nl(ce‘wmmpd@ M%ﬁ &EAHfur an- 2- car boxyl i ¢ aci d to provide
N4( 3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl methyl )-1H1, 2, 3-tri
azol - 1-y1) - hexahydr of ur o-
ExamplR[73 N2¢(RY,Bak 88,63 Ry-b)(f(cyatohexdaredo g hilelg2 3 Gaz8-1 -X1jvH) .

Exanpl ; .

hexahRg (oQR8 Al B s R FeraaZ CRPERUHIAEy | ot hyl ) - 111, 2, 3- 1
iazol -1-y1) -
hexahydr of ur o[ 3, 2- b] f ur an- 3;y}) f ur an- 3- car boxani de 0
15Prepared as in exarrnk"éx

(3S, 3aR, 6S, 6aR) 4- (icy Y oheEx )y
triazol-1-yl)-hg gf of ur o[ 8~2- b] fura
(exanmpl e | a) and Turan-3-car boxyl i aC| d to provide

§§d gsaiF gény@? Iie)ffo(Pn E}ﬁgﬁao 105+ o?gégh 'z@ﬁcmﬁle)(yl&ﬁfhyil) 1%H-1 ,2,3-

r azo hexa
triazolf luylz)t-lhe)&hyﬂl)oﬁUD Sm—B}fman-Beamam GeamMB 13Bahd(fivkdn-2-cdxanyfit ecid to

providgN (BB S ey ol BRI rbtigrey L eahvgiqfre-
[3,2-bif@ae!3=yliyiibh=2- carboxamlde MS 387 (MH").
exahydr of ur o[ 3, 2-b] furan- 3-yl )t hi ophene- 2-car boxamn de

O Prepared as in exanple 1 from

Examélt%r%iz gg@?‘é’?alg’?)g%ﬁﬁ; gﬁ?/ rof ur g?g}%w Purl)ézriggk lézrﬁﬁ r} gyl) i
hexahg dnodml 321b3furamd-yi iuicophepebdxomideoxyl i c acid to

provi de
N43S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl methyl)-1H 1, 2, 3-tria

zol - 1-y1) - hexahydr of up oN,
[ 3, 2-b] furan- 3- hi pj ne de M5 403
(MH). \ @)

Prepared as in example 1 from (35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-

triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-amine (example 1a) and furan-3-carboxylic acid to
provide N-((35,3aR,6S,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-hexahydrofuro[3,2-
b]furan-3-yl)furan-2-carboxamide. MS 387 (MH").
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Exanpl e 10:
N-((3S, 3aR, 6S, 6aR) - 6- (4-(cycl ohexyl nethyl)-1H 1, 2, 3-tr
WO 20001111447y 1) - 10 PCT/US2009/035837

hexahydr of ur o[ 3, 2- b] f uran- 3-yl ) t hi ophene- 2- car boxamni de

Prepared as in exanple 1 from

(3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl net hyl )-1H1, 2, 3-

triazol -1-y1l)-hexahydrof uro[ 3, 2- b] furan-3-am ne
Examﬁﬁmmt(ﬁs k2R, 68164 R-BL(ARORM e VIRRUIB YHL G2, 8%H8z0HIL )-

provid
hexahm%IMRZ@guGaRﬁ-}@)ﬂemﬂlwd ohrbeyamigieny| ) - 1H-1, 2, 3-tria
zol -1-y1) - hexahydr of ur o-
[3,2-b]furan-3-yl)thi ophene
(MH). Exanple 11: N/,N\N
N- ((3S, 3aR, 6S, 64R)Y 6- (14
iazol -1-yl)-
hexahydr of ur o[ 3, 2- b] f ur an- 3- y1) - 3%net hyI benzami de 0
r
PPI%BQE@QS&%%@% 1@)1% gJSgRoéﬁg@)?g? r6Te(;1 I%():/yc)lohe)ﬁilmethyg 1H-1,2,3-
triazoltlr yla-bg*ahydlpﬁ)ro[ﬁe&hﬁgrdn-éfamlgf Gxampleflar ang-tBioghdngel-carboxylic acid

o roy 8RB Rrr s AR o TEY P RTREDr G0 iy o Y My pgro-
[3,2-blfodan-B-y hioplesnalryditaixamnale3MEB- 403 (MH ).
fE)li;anl- 3- 31/%) - 3-net hyl benzanmi de. M5 411 (MH).
mpl e
ExamN‘e‘i@SN% §:§I 6S.6A R P6-(4(dyerohb BN yIEL AN 2,3-HlithZb1-Z-y3y-1 T

azo
hexahlﬁMM é‘fbthﬁ“ﬁ{l133 alyshipphens-=3carbpxamidedr oxybenzani de 0OH

Prepared as in exanple 1 from
(3S, 3aR, 6S, 6aR) - 6- (4-(cyclo yI met hyl )-1H 1, 2, 3-

triazol - 1-y1) - hexahydroiy : f uran- 3- am ne
(exampl e | a) an@{zﬁw i ’i/c@t%o provi de
N43S, 3aR, 6S, 6aR -(cycl obexyl nethyT)-1H1, 2, 3-tria

zol - 1-y1) - hexahydr of ur of 3, 2- 10b]
furan-3-yl)-3- hydr oxybenzam de. M5 413 (MH). Exanple

1131f:pared as in exam le 1 from (35,3aR,6S,6aR)-6-(4- (cycloheXﬁ/lmethﬁll) 1H—1 2 ,3-
ano- N- 3aR, 6S, 6a)-6 (4-(cycl ohex
trlazolj_l 2 :be);erhiyétp ro[ﬁ,%;«lﬂfuran -3-amine (example la) and thlophene 3 carboxyhc acid

to proxl;lgé( ﬂ?ﬂl’%ﬁﬁ%ﬁﬁb%-(ﬁ (g%ﬁo%%xﬁn% })yﬁgﬂ-%ﬁfy ,'jq%azol-l-yl)-hexahydrofuro-

[3,2-b]furan-3-yl)thiophene-2-carboxamide. MS 403 (MH").

car boxam de. Ms 403

1)-1H 1,2, 3-tr

Example 11: N-((3S5,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-
hexahydrofuro[3,2-b]furan-3-yl)-3-methylbenzamide

Prepared as in example 1 from (35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-
triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-amine (example 1a) and 3-methylbenzoic acid to
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15Prepared as in exanple 1 from
(3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl net hyl )-1H1, 2, 3-

WO 2G09201447L- y1) - hexahydr of ur o[ 3, 2- b] f ur an- 3- ani PET/US2009/035837
(exanpl e | a) and 3-cyanobenzoic acid to provide
3-cyano-N-((3S,3 aR 6S, 6aR)-6-(4- (cyc
| ohexyl methyl)-1H1 ,2,3 -triazol-1 -yl)-
hexahydr of ur o[ 3, 2- b] f uran- 3-yl ) benzam de. M5 422 (M).

rovid & SarLds 6B (c clohex lmeth 1)-1H-1,2,3-triazol-1-yl)-hexah drofuro 3,2-
p Wgﬁ’ SaRs, J}% (evelohexylmethyl)- yl)- [

g (Cycl ohexyl met hyl ) - 1H'1, 2,
blfuramBeil)- j_.nyaﬂ)y.lbenzamlde MS 411 (MH)).

hexahydr of ur o[ 3, 2- b] f ur an- 3-yl car banoyl ) benzoat e 0
Prepared as in exanple 1 from

Exam()1332337|;((35§3ﬂ355 ,65RX G(fjW?IOﬁhﬁgKi;ﬂE’]l)?W% m;frlaﬁl-?n-yl)-
rofu ur an- 3- am ne
hexah(é’%’ﬁ ?\{921% a-y {7 fl'ﬁ’d‘x PB’éﬁ'ﬁ/l Ybenzoic acid to

pr ovi de net h I

3-((3S, 3aR, 68 6aR) - 6 6\14 @ ohexyl methyl)-1H1, 2, 3-tr
i azol -1-y1)-
hexahydrofuro[ an- %y ca )benzoate S

455 (MH). anpl e 15:
N-((3S, 3aR, 6S, 6aR) - 6§ ccIohexIrrethyI)-lI—l—l,Z,S-tr
| ]azmred_as)ﬁm)exampie 1 from (35,3aR,6S,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-

trlazolhle @'i‘%dﬁl%r%%u‘%[)[% 22 %@11‘3]’1 aarr]mr?fe elempqg }%Ydfg fé}?,r(foxy%enzow X to

ed as 1n
prov1dé 3&(3&%@ 68B)6-@~(cfelOloakg Inadilepd y il et h§tazbH -])2heRahydrofuro[3,2-

I - - hexahydy of ur o[ 3, 2- b] f uran- 3- am ne
fura‘(‘é)é’% &mgﬁea%@nlge-ﬁééﬁﬁﬂﬂ -2-]car boxylic acid to

provi de

z]éss 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl nethyl )-1H 1,2, 3-tr
ExamplgAg} 3-1:y§q_q-N-((3S 3aR,6S 6aR) -6-(4- (cyclohexylmethyl) -1H-1,2 3-tr1azol -1-yl)-

hexah%&&?&%@yﬁ@gﬁg%,’%ema an-3-y1) - 3-net hyl f uran- 2-carb

npl e 16:

N- ((3S, 3aR, 6S, 6aR) - 6 g4 €l ohexyl nethyl)-1H1, 2, 3-tr
i azol -1-y1)-

hexahydr of ur o a’n%‘f o e- 5- car boxam de

Prepared as in example 1 from (35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-

triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-amine (example 1a) and 3-cyanobenzoic acid to
provide 3-cyano-N-((35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-
hexahydrofuro[3,2-b]furan-3-yl)benzamide. MS 422 (MH").

83



10

15

20

O 20Prepared as in exanple 1 from
(3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl net hyl )-1H1, 2, 3-
W0 20092014471 -y1) - hexahydr of ur o[ 3, 2- b] f ur an- 3- anPEEUS2009/035837

(exanpl e | a) and isoxazol e-5-carboxylic acid to

provi de

N4( 3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl nethyl )-1H1, 2, 3-tri

azol - 1-y1) - hexahydr of ur o[ 3, 2- b] f ur an- 3- ypi soxazol e-5-c

X 3. - 6- ' 1H- -triazol-1-vI)-

EaaneO 0L UL LA Ity iy T e
hexahydroguro]3,9-p)furan-3-ylcarbamoyl)benzoate

hexahydr of ur o[ 3, 2- b] furan-3-y1)-1Hi m dazol e- 5- car boxa

m de 5Prepared as ﬂn exagpl e 1 from

(3S, 3aR, 6S, 6 - 6NCANFey clohexyl [)-1H1, 2, 3-
triazol-1-y ex rof ur of 3,2- ran- 3-am ne
(exanpl e | a) 1H i mi d879l e-5-c ylic acid to

provi de
N43S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl metRyl)-1H 1,2, 3-tria
ZRPkepdred/ds)in example 1 from (3S,3aR,6S,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-

triazolgllgglg-r}]l)e/)g%?/grg%ﬁ% h%"%%l-) rf %;%%S - E/e%)gr_-np lél-lla)na]ln%%z-?nlleet}-los){y%a?r (k))r?y)i)e[l)enzoic

acid td\}sruila&f%a]?l 853838k 6860476 ¢y edyelaxW BN - Lt3ltidz 31t y1)-

iazo y .
hﬂmhﬁ%&@ﬁﬁaﬂdﬂéF@féykﬁﬁ?ﬁmyﬁhm@vaﬁdi4ﬁiﬂﬁﬁﬁltriazole-5-ca
r boxam de Prepared as in exanple 1 from

(3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl net hyl )-1H1, 2, 3-
Exampleilaz O+(3S,¥4R,65,6 xR §-(4-0dyatob Syl @re thiylut 15233 -aria zod-1-y1)-
hexahgﬁf‘oj%{gﬁﬁ.bﬁ.rg.gg-y%f%e%nyel}érah- 29 Bodmigacarboxylic

N43S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl nethyl)-1H1, 2, 3-tri a

zol -1-yl)- N 0

hexahydr of ur o[ 3, 2- b] f 8Ff ap=3 -1+ 1,

rboxam de. M5 38 =Exanpl :
(4-(cyc ex

3-triazol e-5-ca

N- ((3S, 3aR, 6S, 6aR) 46 methyl)-1H1, 2, 3-tr
i azol -1-y1)-
hievs pedrydlsisoih @k ahsle 2-flk (BSBARFBSYChR)-B+(3( chichadiciayl nethivl) -2 2¢8-

| e- 5- car boxam de
triazol-l-yl?—hexahygro?uro[S,2->7]furan-3-amine (example 1a) and 3-methylfuran-2-carboxylic

acid to provide N-((35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-
hexahydrofuro[3,2-b]furan-3-yl)-3-methylfuran-2-carboxamide. MS 401 (MH").

Example 16: N-((35,3aR,6S,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-

hexahydrofuro|3,2-b]furan-3-yl)isoxazole-5-carboxamide

0]
_N =
N“ °N A H
— 7 N / \N
0 0

Prepared as in example 1 from (35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-
triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-amine (example 1a) and isoxazole-5-carboxylic acid
to provide N-((35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-hexahydrofuro-
[3,2-b]furan-3-yl)isoxazole-5-carboxamide. MS 388 (MH").
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N-N O Prepared as in exanple 1 from
(3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl net hyl )-1H1, 2, 3-
WO 2G09201447L- y1) - hexahydr of ur o[ 3, 2- b] f ur an- 3- ani PET/US2009/035837
(exanmpl e la) and 1, 3-di net hyl-1H pyrazol e- 5-
carboxylic acid to provide
N43S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl nethyl )-1H 1, 2, 3-tria

zol -1-yl)-
hexahydr of ur o[ 3, 2-b] furan-3-y1)-1, 3-di net hyl - 1H pyrazo
| e-5-car boxam de. M5 415 (IVH). Exanpl e 20:

Example(173§-@RFB @E05aRY)-6(4-feyclohexd meshpyDnbli 1y, 3-trigzol-1718- t r
nexan@liels Eh fran 39 L midarols- SRy 1 114 pyr ol e- 3

- car boxam de Prepared as in exanple 1 from

(3S, 3aR, 6S, 6aR) - 6- (4-(cyclo lenethyl) 1H 1, 2, 3-
triazol-1-yl)-he hdeof fur 3-am ne
(exanpl e Ia)_an -1FEpy r ,)carboxyllc

acid to provide

N- ((3S, 3aR 6S, 6aR) - 6- ( 4- ( cycl ohexﬁ meﬁq 1)-1H

1P2pBed ad iazedmiile y Fjom GﬁﬁtﬁEaRéﬂii&&}in}fSunﬂjq{cﬁzhzxﬁhlethyl) 1H-1,2,3-
triazol 4]061??‘RW¥2[@51 rgee})]%l{ran 3- amlgé/ {example?ia) ane(lirlk}-? 1mljyazo?e-5 carboxylic
acid td\f)r()&la&lv?@% 5o, EBRR) &= (U4t aek PR BTN YA 3-trikbb L1 -1 3- t
hexahﬂ‘f’ész%irﬁ[a#cﬁ EW%{ 3yD:16]-iuidarel 35 yarpoxypidy s 8 & (dHchr boxam

I de O 15Prepared as in exanple 1 from
(3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl net hyl )-1H1, 2, 3-
Example 18: N-((35,3aR,6S,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-

hexahydrofuro|3,2-b]furan-3-yl)-1H-1,2,3-triazole-5-carboxamide

Prepared as in example 1 from (35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-
triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-amine (example 1a) and 3H-[1,2,3]triazole-4-
carboxylic acid to provide N-((35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-
hexahydrofuro[3,2-b]furan-3-yl)-1H-1,2, 3-triazole-5-carboxamide. MS 388 (MH").

Example 19: N-((35,3aR,6S,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-
hexahydrofuro|3,2-b]furan-3-yl)-1,3-dimethyl-1H-pyrazole-5-carboxamide

Prepared as in example 1 from (35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-
triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-amine (example 1a) and 1,3-dimethyl-1H-pyrazole-5-
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15

triazol - 1-y1) - hexahydrof uro[ 3, 2-b] f uran- 3- am ne
(exanple la) and 1H pyrazol e-3-carboxylic acid to

W@ @91 tha47 PCT/US2009/035837
N43S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl nethyl)-1H1, 2, 3-tri a
zol -1-y1)-

hexahydr of ur o[ 3, 2- b] furan- 3-y1) - 1H pyrazol e- 3- car boxam

ide. M5 387 (MH). Exanple 22: _
carboxghzlg 33d 30;/‘ ) Ordc BRRY S 8aR 65,6 49 -@b@yNbRat yd ik ks 23 3ridZol-1-y1)-
hexahyrssdabaf 32 ofl fararl- 3y D-163-Hlimasiyl 3 Hynyrazoke- pyeptbpsireidd - ME 4o K6 ).

ide O Prepared as in exanple 1 from

(3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl net hyl )-1H1, 2, 3-
Exampler20anzo((3S,3aR.5S bek)ahyd(@fclmmebanﬁtﬁy])ﬁmam,&mm-yl)-

hexahé&g@%&f 2- b?')“rglﬂg')’}) ollf; pyrro?er? (c)a)l(l)()loxamladm d to

N43S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl nethyl)-1H1,2,3-tria
zol -1-y1)-

hexahydr of uro[ 3, 2-b] f NF'\&N%H Py, ol e- 4- car boxam
ide. M5 387 ( anpl e .

N- ((3S, 3R, 6S, 6 (4(cycq> gr/né;:;) 1H1, 2, 3-tr

iazol -1-yl)- 10

hl@éﬁel}ydjéﬁﬁlékﬁ{l@ea -fRink wsaaaﬂ%%)e) &- (m&ﬁy&leiﬁﬂemyqamhg,s-

4- car boxam de Prepared as in exanp
trlazol(lsﬁ)éawhséowpiﬁ %bmaleé;ﬁém@%@%ymnl@tlﬁwqd lmetiﬂylzlé’ pyrrole 3-
carbo [eliz( gglr‘rg Itoe ﬂro)égd)a 9%’1@5%82}%)%}_@*—”% gﬂez_ 'lgg}r-lglOXS trlazol 1-yl)-
hexahytrofoird]9,2g1] fwardé—yl) | methyl L H-pyrrole-3- carboxamlde MS 400 (MH )

N43S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl nethyl)-1H1, 2, 3-tri a

zol -1-y1)-

Examﬁﬁmmfnuw MRL&D 533)2@04] tmm&rlmkihyly et by 3 trddkol-miydR z ol
- 4- car boxam d Exanpl e 24:
hexahmmg%%kbéfsr%ﬁe)yl)ellew(w& SashosAmidey | ) - 1H 1, 2, 3-tri
azol -1-y1)-
hexahydr of uro[ 3, 2- b] furan- 3=y1) - 1, 5- di net hyl - 1H- pyrazo
| e- 3-car boxanmi de 0 2@pEN ed asyi n exanple 1 from

(3S, 3aR, 6S, 6aRy- 6 (4- 1 vT plH1, 2, 3-
triazol-1-y1)- dr of ur o 2-bfur&n-3-amne
(exanple la) and 1 5 di met hyl 1HYyr azol e- 3-

t
I\MB%R%LS 1% §§%{% lcfro% @\ﬁcﬂgr6gh6ea)](€§/6 -(4- (%yclcshexylmethi/l) 1 H- 1 2 3

triazolzleyh-hexahydrofuro| 3 ,2- b]furan 3-amine (example 1a) and 1 H-pyrazole-3- carboxyhc

acid ttherz)(% (g;&ga a?nQ[ 6§‘ f—(%g_(gﬂ:il%%l%y%: fjiil-q,elt,ﬁyr%a-zg'lﬁ-eﬁ-r azo

hexahﬁﬁ@ﬁfo’[l,l%’-}ﬁﬁ(ﬁm H5200p1@3883%arboxamide. MS 387 (MH).
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Exanpl e 25:
N- 03S, 3aR, 6S, 6aR)-6-(4-isobutyl-1H 1,2, 3-triazol-1-y1)

WO b@gakmpdr of ur o[ 3, 2- b] PCT/US2009/035837
furan-3-yl)cycl opropanecar boxani de 5Prepared as in
exanple 1 from
(3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl net hyl )-1H1, 2, 3-
triazol -1-y1l)-hexahydrof uro[ 3, 2- b] furan-3-am ne

Examﬁﬁ&@”ﬁi@sﬁﬁ 65 B4R ¥ FA-ARCRARRNARR IR VAH1D, Reifkol-2-y1)-

provid

hexahmﬂl(o(f@&[S&R]f@Sil&éR)U B{pyrazohdrcgiboxpmide? 3-tri azol - 1-y1
) - hexahydr of ur o[ 3, 2- b] furan3-yl ) cycl opr opanecar boxam d
e. M5 321 (WH). 10Exanple &
(3S, 3aR, 6S, 6aR) - 6- (4= yE 1H41, 2 3Nt riazol-1-yl)-h
exahydr of ur o[ 3 b] fuyan-$- apeNe Prepared as in
exanple la fro 0 X
143S, 3aR, 6S, 6aR) - 6- azi do- hexahydr®f ur o[ 3,2-b]furan3-y1

z)liréez%rgfgpstjih%;ér&ﬁé Y thondds 4.373 & rY-8A AR FordAeliON)-14-1,2,3-
triazol{ 138)-BeRh§F06ab)3; 65 [furan-s E)imitlty (bxdirihle A p Bartdr iF&pplazdle-¢dicprtoaylic
acid to)ég%g ¢ &f (L&Lgﬁia% 62S é)JRf) l%[(ap(cyclo%exy methyll\gﬁllg-qié-mjabzbl- 11-?/1)-

hexahyd#S8ro} 3R, farfaRyh 6rragides1baxampdiaider s 382 -(lH yr an- 3-y
1)-4-isobutyl14+1 ,2 ,3 -triazo le Prepared as

in exanple |IDb from

Exam%fé§33ﬂﬁ ﬁ%%;?@&' '6§R)66 @I @cﬁﬂemmw H‘;rlirﬂ ﬁ*lgzop-]lf)‘ﬂ an

hexah&d@@;ﬂﬁm@ﬁuﬁmﬁ-ﬁ}hmedmlﬁékahmzdéﬂmamq@nb]ié uran- 3-y
1)-4-isobutyl 201H1,2,3 -triazo le . Exanple 26:
N- 43S, 3aR, 6S, 6aR) - 6- (4N(cy @pentyl methyl)-1H1, 2, 3-tr

i azol -1-y1)- N
hexahydr of ur of b] f n- 3¥ N.C mpanecar boxam de
0 25Prepared a anpl e ron}/&
(3S, 3aR, 6S, 6aR) - 6- (4- (cycl ohexyl et hyl ) - 1H 1, 2, 3-
t 6}{5{19 ] s AHRS)-1H-1.2.3-
B A R Bl ORI el 111123
triazol-1-yl)-hexahydrofuro[3, 2 blfuran-3-amine (example 1a) and 1-methyl-1H-imidazole-4-

carboxylic acid to provide N-((35,3aR,65,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-
hexahydrofuro[3,2-b]furan-3-yl)-1-methyl-1H-imidazole-4-carboxamide. MS 401 (MH").

Example 24: N-((35,3aR,6S,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-
hexahydrofuro|3,2-b]furan-3-yl)-1,5-dimethyl-1H-pyrazole-3-carboxamide

'%‘ \N\

Prepared as in example 1 from (35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-
triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-amine (example 1a) and 1,5-dimethyl-1H-pyrazole-3-
carboxylic acid to provide N-((35,3aR,65,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-
hexahydrofuro[3,2-b]furan-3-yl)-1,5-dimethyl-1H-pyrazole-3-carboxamide. MS 415 (MH").
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WO 2009/ 111447PCT/ US2009/ 035837 provi de
N43S, 3aR, 6S, 6aR) - 6- (4-(cycl opentyl nethyl )-1H1, 2, 3-tri

W@ 2@bA1Hyl) - hexahydr of ur o[ 3, 2- b] PCT/US2009/035837
furan-3-yl)cycl opropanecar boxanm de. M5 347 (IMH).
Exanpl e 26a:

(3S, 3aR, 6S, 6aR)-6-(4-(cycl opentyl nethyl)-1H 1, 2, 3

-triazol-1 -yl1l)- 5hexahydrofuro[ 3, 2-b] furan-3-am ne

Prepared as in exanple la from

143S, 3aR, 6S, 6aR) - 6- azi do- hexahydr of uro[ 3, 2-b] furan3-y1l
Example25( (I Spaho§.0at-ory4-jsobutyl-18- B2 Srtriazelt ley))-dxsaipidgofuro|3,2-

6p 6S, 6aR) - 6- (4-
b]fura?\(i?%p%ﬁ og)tr%&n%?#q%? %Efel 2,3-triazol -1-y1)-hexahydrofu
ro[ 3, 2- b] furan- 3-am Re. VB 253 (MH). 10Exanpl e 26b:
143S, 3aR, 6S, 6aR) id exahydrofuro[ 3, 2-b] furan-3-y
1)-4- (cycl opentyl net H- 1,MZOI e
hex¥hy ro[ 3, 2-b] furan

Prepared as in exanple IbQ f
(33 3aR 6S, 6aR) - 3, 6 di azit
J
VSRIELE BEube PR PR pm o g dpst b BE DR 25
trlazolll)-yllﬂ—he;(z(hydﬂoﬁﬁe Bt%b]ﬁﬁﬁiﬂ-)ﬂa)mﬁé{e&aﬁpl@ 264) aﬁhﬂ@b/eloprbﬁanecarboxyhc acid
to Pfo‘%ﬁ&rg(%sm WRRP-@-1vohupyld )2 $triazody | 31} hxabysrofrg).p-hifuran-
3- yl)cm@dw%eéa%&b&ld% M¥ 321 (MHY).

furan- 3- yI ) cycl opr opanecar boxam de Prepared as in
exanple 1 from

(]%él;%q%' %2 6(?5%3)?( g Eélr % @%%1'_— E/‘j? flur%,/% nrla%gf lr]'nyﬁ h%xa}&groﬁlro 3,2-

blfuraf-8xaiipt e 27a) and cycl opr opanecar boxylic to provide
%&ég%%ﬁgﬁ?g{l}ga ;g]ofrﬁfgﬁggal}( 63 %Ell_k) 6- az&o El a%}zfc?rlo_ﬁl]r'c_) %]2)-5 furan-
3-yl)- Ms})WL 8,01 ,@931&@&@15 oot b)) M r3dilic (IDar 65,6aR)-6-(4-isobutyl-1H-

1,2,3- t(la@lﬁaFk) b@abﬁ@pﬁ@ 8 2-Hfsery 3-amipel. M5 353 (VHzbl - 1-y1) - hex
ahydr of ur 025[ 3, 2- b] f ur an- 3- am ne

Example 25b: 1-((3S5,3aR,6S5,6aR)-6-azido-hexahydrofuro[3,2-b]furan-3-yl)-4-isobutyl-
1H-1,2 3-triazole

Prepared as in example 1b from (35.,3aR,685,6aR)-3,6-diazido-hexahydrofuro[3,2-b]furan
(example 1c¢) to provide 1-((35,3aR,6S,6aR)-6-azido-hexahydrofuro[3,2-b]furan-3-yl)-4-isobutyl-
1H-1,2 3-triazole.

Example 26: N-((35,3aR,6S,6aR)-6-(4-(cyclopentylmethyl)-1H-1,2,3-triazol-1-yl)-

hexahydrofuro[3,2-b]furan-3-yl)cyclopropanecarboxamide

Prepared as in example 1 from (35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-
triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-amine (example 26a) and cyclopropanecarboxylic to
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WO 2009/ 111447PCT/ US2009/ 035837 Prepared as in
exanple la from

wWaA2AB% 18R] 6S, 6aR) - 6- azi do- hexahydr of ur o[ 3, 2- b] PCIF/HSBOY/EB5837
-4-phenyl-1H1, 2,3-tri azol e (exanple 27b) to provide
(3S, 3aR, 6S, 6aR) - 6- (4- phenyl-1H 1
,2,3-triazol -1-y0- hexahydr of ur o[ 3, 2- b] f uran- 3- am ne.
M5 273 (MH). 5Exanple 27b: 1 -((3S,3

pr0V1d@R‘ gﬁf §Q&S @a 26 %%c?ﬁﬁ%%l@?_&%&&lﬂ??i 1 % 3t trrlaéozloll-yl) -hexahydrofuro[3,2-

furalpﬁeﬁ)eweldprasanenar &@mpd@ M$H34F O
(3S, 3aR, 6S, 6aR) - 3, 6- di azi do- hexahydr of ur o[ 3, 2- b] fur an
(exanple 1c) to provide

MGSSGBIR)6566a32460t@-(bﬁ‘>1@&§1@ﬁﬁéth}’1§>[13- D2 Bltfiaodn-\3)y

Y, -triazo le . 10 Exanple 28:
hexahﬂr?@ggggzﬂﬂ%’é@ %&’P?)‘n% (4-benzyl-1H 1,2, 3-triazol -1-y1) -
heps pdrydlsoh Uk &hdie 2a Bl 1-((35,3aR.65,6aR)-6-azido- hexahydroﬂlro[S 2-b]furan-

furan-3-yl)cycl opropanecar boxami de Pr epar ed
3-yD- Aegwﬁlpp@lt}j_lrrfeﬂgﬁrlH-l 2,3-triazole (example 26b) to provide (SS 3aR 6S ,6aR)-6-(4-

oo B SIS by 25 o

(exanpl e 28a) and cyclopropanecarboxylic to provide

Mﬂ g@%ﬁ%@ﬁ%&%ﬁba%ﬂ%yhexa ydro rof3£ bhi%rza(r)ll3 }:!'l)yo h
(cycloié%ﬁgﬁpﬁ%’é@%él?@@@@fa@&&am de. M5 355 (M{).

(Bepaeduses ceamyle b flonhSABgR.681928)- 3.6 3liazidogheyphydrgfual ;01 furan
(examgggg%@wvghﬁ -S%S,%QJ%E}GWG-QZithQﬁh?ﬁl%ﬁi}BB?z-ﬁ]ffuriaﬁ‘-S-yl)A-

(cyclopt®@mBtiR])61$/-6 AR trdz@ezi do- hexahydr of ur o[ 3, 2- b] f ur an-
3-y0-4-benzyl-1H1, 2, 3-tri azol e (exanple 28b) to

provi de
ExampRI73AR(EB M6, 65R)( é-(b-pﬂélyﬂ-lﬂﬂl,zZ&;—ﬁrdzbl—ﬂ&l)llreiah’ﬂrbﬁ%ab 2-
ydrof ur o[ 3, 2- b] f uran- 3- am ne. 87 (MH). 25Exanpl e

b]furaggib-yl)cyclopropanecarboxamlde
143S, 3aR, 6S, 6aR) - 6- %I do xahydrofuro[3 2-b]furan-3-y

0- 4- benzyl- 1H

Prepared as in example 1 from (35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-
triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-amine (example 27a) and cyclopropanecarboxylic to
provide N-((35,3aR,6S,6aR)-6-(4-phenyl-1H-1,2,3-triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-
yl)cyclopropanecarboxamide. MS 341 (MH").

Example 27a: (35,3aR,65,6aR)-6-(4-phenyl-1H-1,2,3-triazol-1-yl)-hexahydrofuro-
[3,2-b]furan-3-amine

89



10

15

20

25

1,2,3-triazole WD 2009/111447PCT/ US2009/ 035837
Prepared as in exanple I'b from

W@ 3B938R4BS, 6aR) - 3, 6- di azi do- hexahydr of ur o[ 3, 2PEiE/U820891035837
(exanple 1c) to provide
143S, 3aR, 6S, 6aR) - 6- azi do- hexahydr of ur o[ 3, 2-b] furan- 3-y
1)-4-benzyl1H1 ,2 ,3 -triazo le . 5 Exanple 29:
N- ((3S, 3aR, 6S, 6aR) - 6- (4- cycl ohexyl but anam do) hexahydr o

f%ﬁargcﬁas%nké](&ﬂﬁl@ﬁgfﬁéhl) P—{(@B’ 9pR @EGQ@C@BQQ&ﬁEQaﬂ drofuro[3,2-b]furan-
Prepared as in exanp from 4-cycl ohexyl but anoi c

3-yD)-daphayhhd-1pE. %-@1380@;(?{(2@@1@6&?@) tgprovide (35,3aR,68S,6aR)-6-(4-phenyl-1H-

12,3 tg%o&qgﬁ%ﬁg%ﬁgg Hi %&éﬁg&%y AW Gl e 292) to

10( 4- cycl ohexyl but anam do) hexahydr of ur o[ 3, 2- b] f ur an- 3-

)AL PEEGADOIE 06 GO0 M 2 24028 B WL, 1.
123&16;}01@"') 1.15 (m 6H), 1 49 (m 2H) 1.58 (m 2H),

1.66 (m 1H), 2.04 (t 1_42362 (ddd, 2H,
JPrepa_pgd 8 1ngxgnplg 1pfi (3S;§a@,§S(6@@) -3.91qiazide- lgexghydglofgrq{.ﬁg blfuran

ERRIYUR INE NIRRT A

1H-1,3-trifzole. Exanpl e 29a: N ((3S, 3aR, 6S,
6aR) - 6- am nohexahydr of ur o[ 3, 2- b] furan- 3-yl ) cycl opr opan
ecar boxam de: Prepared as in exanple la from

ExampPle (283 53383 865,610 )-6-(a-bealaNe xahy 3rivialé101- ﬂ)&ebdlfyd&amsom 2-
) cycl opr opanecar boxam de (exanple 29b) to yield
b]fllraN-3( (139/0 opFpecybrxaBiden; no-
20hexahydrofuro[3 2-b] furan-3-yl)cycl opropanecar boxam
de (1.06 g, quantitative) as pure product. MrH = 213.
Exanpl e 29b: N ((3S, SaR 6

6aR) - 6- azi dohexah dr of 2- b] fwr an 3-yl)cycl opropan

ecar boxam de: ar as ] al 1 from

cycl opr opane car R0 c aci d G 3aR 6S, 6aR) - 6-

Prepared as in example 1 from (35,3aR,6S5,6aR)-6-(4-(cyclohexylmethyl)-1H-1,2,3-
triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-amine (example 28a) and cyclopropanecarboxylic to

provide N-((35,3aR,6S,6aR)-6-(4-benzyl-1H-1,2,3-triazol-1-yl)-hexahydrofuro[3,2-b]furan-3-
yl)eyclopropanecarboxamide. MS 355 (MH").

Example 28a: (35,3aR,65,6aR)-6-(4-benzyl-1H-1,2,3-triazol-1-yl)-hexahydrofuro[3,2-
b]furan-3-amine

Prepared as in example 1a from 1-((35,3aR,6S5,6aR)-6-azido-hexahydrofuro[3,2-b]furan-
3-yl)-4-benzyl-1H-1,2,3-triazole (example 28b) to provide (35,3aR,6S,6aR)-6-(4-benzyl-1H-
1,2,3-triazol- 1-yl)-hexahydrofuro[3,2-b]furan-3-amine. MS 287 (MH ).

Example 28b: 1-((35,3aR,6S,6aR)-6-azido-hexahydrofuro[3,2-b]furan-3-yl)-4-benzyl-1H-
1,2,3-triazole
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azi dohexahydr of ur o[ 3, 2- b] furan- 3-am ne (exanpl e 29c)
to yield N((3S, 3aR, 6S, 6aR) - 6-
w@2iodokxahydr of ur o 3, 2- b] furan- 3-yl ) cycl opr opeCETS200DH35837
amde (3.29 g, 69%. MrH = 239 WO
2009/ 111447PCT/ US2009/ 035837 Exanpl e 29c:
(3S, 3aR, 6S, 6aR) - 6- azi dohexahydr of uro[ 3, 2- b] f ur an- 3- am
ne. To a sol ution of

(ﬁ@@ﬁ@ﬁ&sﬁ%&ﬁ@le ;)fb Brot @%’ I3dR %@;6@)3)@ B-Qfléﬁd%[ l;%xghﬂi]rgﬁdf@@ 2-b]furan

(exanp
(examplt lg) toamdwd@l HBS598 mﬁa@,b@*amd@rhexahydmﬁépﬁ ZA/aEura@lded) 4-benzyl-
. 1 0.5 g, 40 mol) in small portions at 0C over 1
lfiLigﬁﬁag%he m xture was then stirred 5at room
tenperature overnight. The organic | ayer was discarded

Examiples S BRAS ot R Ear o P P O RGP BT e} furan-
3_y1)c39d(;d\,loha,gdaﬁg}xu;m&m The sol ution was then extracted
h nmet hyl ene chloride 3X and dried over Na2CO3. The

methylene chl ori de was p(‘,ﬂratedto yield (4.1 g,

60. 2% of (3S, 3aR, 63, 65 - B-

azi dohexahydr of ur o- [|3, 2/ D\f uran- 3- arni as a yell ow sh
liquid. MrH = 17/ 10y l e 30:

N- 03S, 3aR, 6S, 6aR) - 6- (ftycl opr opanecaboxam do) hexahydr of

5l 2 BLLUEADG-i0h) 235 BORROIAER IR 5 N ESRA B 68--
RS kL1 S B0RAY

| xan‘p e -p e Nnzol C acl
aminohexe 3o BakR3 9] ﬁmﬂ)—&@l) (example 29a) to provide N—((3S 3aR,6S,6aR)-6-

(4- cycil Z) lglﬁhexa%%g a%%\@io%@[égFé T a?-y'lo’) %1 clop oep)a(lr?e rboxamladze (100 mg,

58.2%§ 6y£WaRE mwc@mmmm@a@hgdmmr@w(ra th)f ORAMPM)L1.15
(m, 6@3%{@”2%2'?%@2(3@1{)‘3 1(66 (m”?H) 2.04 (‘[/()2H J= 72 Hz) % 62 (ddd, 2H, J =

d d —
5295 OB BT S0 aesprsemeb e o a2

Hz),832-(¢alﬂ‘bd)€a7‘rifﬂh) MittH = 365, m.p = 181.5-182.5 °C.

Example 29a: N-((3S,3aR,6S,6aR)-6-aminohexahydrofuro[3,2-b]furan-3-yl)cyclo-
propanccarboxamide:

Prepared as in example la from N-((3S,3aR,6S,6aR)-6-azidohexahydrofuro[3,2-b]furan-
3-yl)cyclopropanecarboxamide (example 29b) to yield N-((3S,3aR,6S,6aR)-6-amino-
hexahydrofuro[3,2-b]furan-3-yl)cyclopropanccarboxamide (1.06 g, quantitative) as pure product.
M+H =213.

Example 29b: N-((3S,3aR,6S,6aR)-6-azidohexahydrofuro[3,2-b]furan-3-yl)cyclo-
propanccarboxamide:

Prepared as in example 1 from cyclopropane carboxylic acid and (3S,3aR,6S,6aR)-6-
azidohexahydrofuro[3,2-b]furan-3-amine (example 29c¢) to yield N-((35,3aR,6S,6aR)-6-
azidohexahydrofuro[3,2-b]furan-3-yl)cyclopropanecarboxamide (3.29 g, 69%). M+H = 239
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. ON Prepared as in exanple 1 from

5,6, 7, 8-tetrahydr onapht hal ene- 2- car boxylic acid and
woR{03848aR, 6S, 6aR) - 6- am nohexahydr of ur o[ 3, 2- b¢TIDS2V0BO35837

yl) (exanple 29a) to yield N ((3S, 3aR, 6S,

6aR) - 6- (cycl opr opanecaboxam do) hexahydrof uro [ 3, 2-Db]

furan-3-y1)-5,6,7 , 8-

25t et r ahydr onapht hal ene- 2- car boxam de (10 ng, 54.19%.

%M (3 RS R J L ATRE YRS AR 303534 n BXAMRE €

N @3S BER %3636, 66 5¢ Ry dpisioherabrdib breli2ddfivex EhAds.o
10 @k SO o MBI SRR MASTRATAE s
added Ph{Pt 0S¢0 ni2ngl) el pphremz at @ Cadietl 1 Aok NFhe (3 Studakadiben stirred
at roorgaR ﬁe?%g{;: o&?%ue ?? gergf))rfgg‘l{;%? B?rz\;latl)s] c[ié’lcr;dfa(ﬁ:a %r_lX t]h)e a Sg(o%gevlase washed
2X wihaRthPedCHlo Rl AN AGERLPRYAMNES SBRN BN Qf 8l Budndd IN NaOH

~ran-3-y1)-2-(thi ophen2-yl met hyCbenzam de)§2. 8 ny,
solutiopy Jghe sqwipr=was| then egragsed nyithengBylene chloride 3X and dried over Na,COs.

The mg%lg}%é by wé\&e@«g%o?g%&‘gyo;?éd%ﬁ{)g: 80.2%) of (3S,3aR, 65, 6aR)-6-

opr opanecar
azidohlagatey inodurof[ 8.2 6] Byréh-Blaminesas -a3citdyis B limetd hyiHHU+ &nk.3- car box
am de: Prepared as in exanple 1 from
5-tert-butyl -2-methyl furan-3-carboxylic acid and

Example 30: N-((35,3aR,68,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro-[3,2-b|furan-
3-yD)-3-phenoxybenzamide:

H
O
0 O
V/Z(N‘“ O
H

Prepared as in example 1 from 3-phenoxybenzoic acid and N-((3S,3aR,6S,6aR)-6-
aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-
(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)-3-phenoxybenzamide (11 mg,
54.5%). M+H = 409.

Example 31: N-((35,3aR,68,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro-[3,2-b]furan-
3-yD)-5,6,7,8-tetrahydronaphthalene-2-carboxamide:

H
o .\\N
O
O
N\“ O
H

Prepared as in example 1 from 5,6,7,8-tetrahydronaphthalene-2-carboxylic acid and
N-((3S,3aR,6S,6aR)-6-aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield
N-((38,3aR,6S,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)-5,6,7,8-
tetrahydronaphthalene-2-carboxamide (10 mg, 54.1%). M+H = 371.
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N-((3S, 3aR, 6S,

6aR) - 6- am nohexahydr of uro[ 3, 2-b] furan-3-yl) (exanple
wQwy/1134yi el d 5-tert 15butyl - N-((3S, 3aR, 6S, PCT/US2009/035837

6aR) - 6- (cycl opr opanecar boxani do) hexahydr of uro-[ 3, 2- b] f

uran-3-yl)-2- nethyl furan-3-carboxam de (3.6 ng,

38.8%. MrH = 377. WD 2009/ 111447PCT/ US2009/ 035837

Exanpl e 34:
4-tert-butyl-N03S, 3aR, 6S, 6aR) - 6- (cycl opr opanecar boxam
i do)

EXﬂmhb)@ﬁh%ﬂ(iﬁ,ﬁﬁlb bS 62R 1§ rcloprapanieyarpokamisiodiexa by brofenet de:

) 4 pared as in exanple 1
13:2-b lr"toj#%r (tthlgh"eq cqu’gtr\;'&anecar‘goxyl ic acid and
5N- ((3S, SaR 6S, 6aR) 6- am ohellglkahydrofuro[s 2-b] furan-3

-yl) (exanple 29a) to,yigl 4 %20t -

butyl - N- ((3S, 3aR, 6S,

6aR) - 6- (cycl oprop cagb j ahydrofuro[ 3,2-b]fu
ran- 3- yl)cycl ohexanecarboxa e (3] /rTg, 36.3% . MtH

= 379. npl e 35:

5 '\%r‘égﬁec?’ u b O%ﬁ@& fﬁ né? (fophb AN ARAGPYb ISR L AR do) hex
N—((3SfimRa6ﬂ @Ry 6} ayieblopniopiasfecdd, bétanindeyl) (cxample Pappayidd as

N T s Ry 6 N BT Y 5 L 8- ANy g B griophen-

2- ylmé’cﬂ})l)‘t(eﬁ%zﬁ\ﬂ'ﬂé gz 28a) 2199). WieHd- 413.
(3S, 3aR, 6S, 6aR) - 6- ( 5- (4 f 1 uor ophenyl ) pent anam do) he
xahydrofuro[3 2-b] furan-3-yl)-

10  Example 33: 5-fert-butyl-N-((3S5,3aR,68,6aR)-6- (cyclopropanecarboxamido)
hexahydrofuro[3,2-b]furan-3-yl)-2-methylfuran-3-carboxamide:

Prepared as in example 1 from 5-tert-butyl-2-methylfuran-3-carboxylic acid and
N-((38,3aR,6S,6aR)-6-aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield 5-tert-
15  butyl-N-((3S,3aR,6S,6aR)-6-(cyclopropanccarboxamido)hexahydrofuro-[3,2-b]furan-3-yl)-2-
methylfuran-3-carboxamide (3.6 mg, 38.8%). M+H = 377.
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15

15cycl opr opanecar boxam de (3.7 ng, 38%. MtH = 391.
Exanpl e 36:

wWOR®3F134R, 6S, 6aR) - 6- (cycl opr opanecar boxam do) PERERR009/635837
furo[ 3, 2-b] furan-3-y1)-1-(4-net hoxyphenyl)cycl opent ane
carboxam de: Prepared as in exanple 1 from
1- (4- met hoxyphenyl ) cycl opent anecar boxylic acid and
5N- ((3S, 3aR, 6S, 6aR) - 6- ani nohexahydr of ur 0[3 2-b]furan-3

Exam]ébé].’:)él ﬁ%@-ﬂﬁtﬁaz\i&@x 3LR 6)8"6%&?9—6 dcpropaitcirboxamido)

cycl’opr opanecar boxani do) hexahydr of ur o[ 3, 2- b] fu
hemhywww&; -bifugan-3rydcredalgshaesarbexamidesent anecar boxani de
(3.7 nmg, 36%. MrH = 415, Exanpl e 37:

N- W5, 3aR, 6S, 6aR) - 6- (2-(2 ' hyl si |yl )ethyl thi o)ace
tam do) 10 NN‘W

hexahydr of ur o[ 3, 2- b]fur ) cycl opr opanecar boxam de
: \/ 0 HNI)L-A 1\1H mpared as in exanple 1
from2-(2-(trinethylsilygetHylthi o)acetic acid and

N- ((3S, 3aR, 6S, 6aR) - 6- am nohawahydr of ur o[ 3, 2- b] f ur an- 3-
yl) (exanple 29a) to yiel ((3S, 3aR, 6S,
6aR)-6-(2-(2-(trimethylsilyN ethylthio)acetan do)hexah
ydrof uro[ 3, 2-b] furan-3- 15 ) cycl opr opanecar boxam de

(BrepariWas i34xAPle ll\ﬂ*'dﬂl E—té’)&%utylc@&l@ﬁ@iaﬁeéﬁﬂ)oxyhc acid and
N- 03S, 3aR, 6S, 6aR) - cl OE ganecar boxam do) hexahydro

N~( (33%@@@@}@@;@@@1@” [ ranhd -5l d¢xemplaah toxaeid detert-
butyl-N-((3S,3aR,6S,6aR)-6-(cyclopropanecarboxamido)hexahydrofuro[3,2-b]furan-3-

yl)cyclohexanecarboxamide (3.4 mg, 36.3%). M+H = 379.

Example 35: N-((38,3aR,6S8,6aR)-6-(5-(4-fluorophenyl)pentanamido)hexahydro-furo|[3,2-
blfuran-3-yl)cyclopropanecarboxamide:
0]
F
HIN

-

OﬁH
Prepared as in example 1 from 5-(4-fluorophenyl)pentanoic acid and
N-((3S,3aR,6S,6aR)-6-aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield
N-((38,3aR,6S,6aR)-6-(5-(4-fluorophenyl)pentanamido)hexahydrofuro[3,2-b]furan-3-yl)-
cyclopropanecarboxamide (3.7 mg, 38%). M+H = 391.
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Prepared as in exanple 1 from
4- phenyl t hi azol e- 2-carboxylic acid and

WG B84 BaR, 6S, 6aR) - 6- am nohexahydr of ur o[ 3, 2-BET/US2N9/@35837
-yl) (exanple 29a) to yield N ((3S, 3aR, 6S,
6aR) - 6- (cycl opr opanecar boxanm do) hexahydr of uro[ 3, 2-b]fu
ran-3-yl)-4- phenylthiazol e-2-carboxam de (4.0 ng,

40% . M+H = 400. Exanpl e 39:
X 24196 Rio5Id dexalyd
Exam S%&%@%? ?ﬁ%ﬁﬁ%&&%ﬁ}pﬁéﬁﬂr r ol g£lg car t?g%m de: y O

[3,2-b]fuma3-§ﬂ 1ad- mnthexmipnsl)qydqp@manepwpmmdea car boxyl | C

acid and N ((3S, 3aR, 6S, 6aR) - 6-
am nohexahydr of ur o[ 3, 2- b fur‘,;]a yl) (exanmple 29a) to
exyd ro[ 3, 2-b] furan-3-y

yield N-((3S,3aR 6S,$aR -
y, 39.5%. MH =

(cycl opr opanecar boxgm d

1) - 14 pyrrol e- 3-?(&);« ] ( Y

306. WD 2009/ 111447PCT/ US2009/ 0358373'\'Exanpl e 40:

N-((3S, 3aR, 6S, 6aR) - 6- (2- (4- et hyl cycl ohexyl ) acet am do)
hige pdrydiason fewaropls 1 Zedmd 1 m#w@xypb@ybtwmp@mammobﬁmﬁdjand

5 N—((SSgia(Qﬁ el Fag?’lg? %Mcjaﬁgoé? ?é) %Ea[ngg-élﬁ &example 29a) to yield

N-((3M&S(3@R3@Eﬁc§§%§aﬁ§m&rwﬂmmmh¢dr@mw [0 Brk]-8 yDane3
exanpl e [
methomzhe@é)cgalRp@%ar@a 0@11(1%@ 4~ met Hyhe W1 ERedyt ) acet ani do)
hexahydr of ur o[ 3, 2-b] furan- 3-y1l) -
cycl opropanecar boxam de (3.5 ng, 40% . MtH = 351.
Example 37: N-((35,3aR,6S8,6aR)-6-(2-(2-(trimethylsilyl)ethylthio)acetamido)

10  hexahydrofuro|3,2-b]|furan-3-yl)cyclopropanecarboxamide:

\ /
s~

HN
{15
o™ =

oﬁ”

Prepared as in example 1 from 2-(2-(trimethylsilyl)ethylthio)acetic acid and
N-((3S,3aR,6S,6aR)-6-aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield
N-((38,3aR,6S,6aR)-6-(2-(2-(trimethylsilyl)ethylthio)acetamido)hexahydrofuro[3,2-b]furan-3-

15  ylcyclopropanecarboxamide (3.3 mg, 34.4%). M-+H = 387.
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Exanpl e 41:
N- 43S, 3aR, 6S, 6aR) - 6- ( 3-cycl opent yl pr opanani do) hexahydr
W@LMpo1BR3B, 2- b] f ur an- 3-yl ) cycl opr opanecar boxanPCBUS2009/035837
O)LyoO O Prepared as in exanple 1 from
3-cycl opentyl propanoi c acid and N ((3S, 3aR, 6S, 6aR) - 6-
am nohexahydrofuro[ 3, 2-b] furan-3-yl) (exanple 29a) to
yield N ((3S, 3aR, 6S, 6aR)-6- ( 3-
Exam DéQJSON?(?ﬁS’ bt 88, @9@%-@&%“@6%5ﬁfbldﬁ’mldo)hexahydrofuro-
uran-3-yl )cyclopr opanecar boxam de (4.3 nyg,
[3.2-blfem: 32%)-4 Pherylthidzgle-2-@choxangida :
(1S, 4S) - 4- but yl - N- 03S, 3aR 6S, 6aRk: 6- (cycl opr opanecar bo

xam do)
hexahydr of ur o[ 3, 2- b]furﬁn{z‘\' | ohexanecar boxam de:
O HN. )\"-O,.../7?/ OfN{ repared as in exanple 1

from (is,40-4- butyl cycmnecar boxylic acid and
o)

NH
01
Prepared as in example 1 from 4-phenylthiazole-2-carboxylic acid and
5  N-((3S,3aR,6S,6aR)-6-aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield

N-((38,3aR,6S,6aR)-6-(cyclopropanecarboxamido)hexahydrofuro[3,2-b]furan-3-yl)-4-
phenylthiazole-2-carboxamide (4.0 mg, 40%). M+H = 400.

Example 39: N-((3S,3aR,6S,6aR)-6-(cyclopropanecarboxamido)hexahydrofuro-
10 [3,2-b]furan-3-yl)-1H-pyrrole-3-carboxamide:

Prepared as in example 1 from 1H-pyrrole-3-carboxylic acid and N-((3S,3aR,6S,6aR)-6-
aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-
(cyclopropanecarboxamido)hexahydrofuro[3,2-b]furan-3-yl)-1 H-pyrrole-3-carboxamide

15 (3.0 mg, 39.5%). M+H = 306.
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5N- ((3S, 3aR, 6S,
6aR) - 6- am nohexahydr of uro[ 3, 2-b] furan-3-yl) (exanple
wWQ@p/114yield (1 s,45)-4- butyl-N-((3S, 3aR, 6B T/US2009/035837

6aR) - 6- (cycl opr opanecar boxani do) hexahydr of uro-[ 3, 2- b] f

uran- 3- yl)cycl ohexanecar boxam de (3.8 ng, 40%. MH =

379. Exanpl e 43:

N- 03S, 3aR, 6S, 6aR) - 6- (cycl opr opanecaboxamn do) hexahydr of
ExampleO[48: 20438158048 8aK k-(?—(i—ﬂie&l%’l&cﬁﬁ%)&f%@ﬁmid@f hexahydro-furo-

repared as in exanple 1 from2-(mtolyl oxy)benzoic

[3,2-bHuxiam-Brmbicydqpr 8 IBaM beSaw IR} - 6-

am nohexahydrof uro[ 3, 2-b] furan-3,yl) (exanple 29a) to

yield N ((3S, 3aR 6S, 6aR) - 6-

(cycl opr opanecaboxam do) kexa

)-2-(mtolyl oxy)benzam de

Exanpl e 44: HN

N-((3S, 3aR, 6S, 6aR) - 6- ( cy@o)wanecaboxam do) hexahydro

ofuro[ 3, 2-b] furan-3-yl
ng, 1574.1% . MH = 423.

furo[ 3, 2-b] furan3-yl)-2<{phg¢noxybenzam de: WO

2009/ 111447PCT/ US2009/ 039837~ Prepared as in

exanple 1 from 2-phenoxyb%nz K acid and

N- ((3S, 3aR, 6S, 6aR) - 6-

am nohexahydr of uro[ 3, 2-b] f :rg

yield N ((3S, 3aR, 6S, 6aR) - 6-

(Prgpdrepasaparaopib o e d¢}-hetathydiobtxypedicich] fndr an- 3-y1

- - i 0 =

N-((35)Egg2zn¢g$@'kj§¥a%%ﬁe§‘aﬁy%r&%%[Z,z-'?;?ﬁnazl?s I exaMiofd 59a5 B¥icid
N—((SS[\%(R(@%@@Br(ﬁséAﬁﬁe%yl@yoﬁ&ﬁé@lﬁa%t@ﬁ@d@H@Q@@Muﬁ%,QQ)}&P@}H—“’S-QI)-

furo[ 3,2-b]fur an3-y1b-2- enyl am no) benzam de:
cycloprenspegaehpxagiden3 &xegdDe) 1 Mtbm33Ll-( phenyl ani no) benzoi ¢

acid and N ((3S, 3aR, 6S, 6aR) - 6-

-3-y1l) (exanple 29a) to

Example 41: N-((3S,3aR,6S,6aR)-6-(3-cyclopentylpropanamido)hexahydrofuro-
[3,2-b]furan-3-yl)cyclopropanecarboxamide:

3~

HN,
ey
0T =
H
01
Prepared as in example 1 from 3-cyclopentylpropanoic acid and N-((3S,3aR,6S,6aR)-6-

aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-(3-
cyclopentylpropanamido)hexahydrofuro[3,2-b]furan-3-yl)cyclopropanccarboxamide (4.3 mg,
51.2%). M+H = 337.
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10am nohexahydr of uro[ 3, 2-b] furan- 3-y1l) (exanple 29a)
to yield N((3S, 3aR, 6S, 6aR) - 6-

w@ eopeliogwdpanecaboxani do) hexahydr of ur o[ 3, 2- b] f BEHESB0YA35837
) - 2- (phenyl am no) benzam de (10.1 ng, 70.9% . 1H NMR
(DMSO-d6, 400 MHz): 0.66 (m 4H), 1.57 (m 1H), 3.66
(m 1H,), 3.77 (dd, 2H, J= 9.6, 2.8 Hz), 3.88 (dd, 2H,
J=9.6, 4.8 Hz), 3.95 (dd, 2H, J= 9.6, 5.6 Hz), 4.14

xam 1 _( a a amfltopS
E %EMZ 95'483 4314ut§m\7 %—3’193 11465(45 Ié}j6 (&@lopﬁgpﬁne@at?é% fhog

hexahggof@g)3, 2t]msaw%)cymhmecarb@@n(ldq 2H J= 8. o 5. 2
Hz), 8.37 (d, 1H, J = 7.2 Hz), 8.67 (d, 1H J= 6.8

Hz), 9.46 (s, 1H). M g\ﬁ,|e 46:

2-benzyl - N-03S, 3aR, 68y 'w cl opr opanecaboxam do) h
exahydrof uro[ 3, 2- b] fur -yl )benzam de: 20 25
Prepared as i n exanpl %om 2- benzyl benzoi ¢ acid and
N-((3S, 3aR, 6S, 6aR)-6- 0 4

am nohexahydr of ur o[ 3, 2- b] f ypan- 3-y1) (exanple 29a) to
yi el d 2-benzyl -N-((3S, 8aR 6S, 6aR) - 6-

(cycl opr opanecaboxam do) hexahydr of uro
[ 3, 2-b] furan-3-yl)benzam (7 ng, 68.8% . M+H = 407.

EIX@ t@adif: example 1 from EI 5,4r)-4- butylcyclohexanecarboxyhc acid and
3S, 3aR, 6S, 6aR ) - cycl opr opanecaboxam d zhexah ydr o

6-
N—((3Sf SR aminehe3akdyofpio 32 éfubons ph énesp) otle nield (/5. 45)-4-
P R S s i ooy B 4leed

yl)cyc&h&)&n&aabnxamlrr&xahﬁydg g oMBtE2=[3[/Pur an- 3-y1) (exanpl e
29a) to yield N

Example 43: N-((35,3aR,6S8,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-

3-yD)-2-(m-tolyloxy)benzamide:
H
0] ! NW/@

0
V(N\“
H

Prepared as in example 1 from 2-(m-tolyloxy)benzoic acid and N-((35,3aR,6S,6aR)-6-
aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-
(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)-2-(m-tolyloxy)benzamide (11 mg,
74.1%). M+H =423,

Example 44: N-((3S,3aR,6S8,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-

3-yD)-2-phenoxybenzamide:
H
0] ™ NW/Q
O
2 Z 0O
V/Z(N e O 0]
H &
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25

((3S, 3aR 6S,

6aR) - 6- (cycl opr opanecaboxam do) hexahydr of ur o[ 3, 2- b] f ur
W@ee0SAYyly¥7 2- (4- net hoxyphenoxy) benzam de (11. 6GPEYUS2009/035837

75.7% . 1H NWVR (DMSO-d6, 400 MHz): 0.65 (m 4H), 1.56

(m 1H), 3.64 (m 1H,), 3.74 (s, 1H, 3.87 (m 2H),
4.10 (m 1H), 4.27 (m 1H), 4.36 (d, 1H J= 8.0 Hz),
4.49 (d, 1H, J= 4.0 Hz), 4.49 (d, 1H, J= 4.0 Hz), 6.80

(ldtGpargl_(lg'las nlexﬁnple IQr(%I)l Q'I%)}lenoligﬁetgglczacfa?anﬁm ((§’$"|27°aR 4s, 3¢§]§) -6-
amanE?«?@BYC(rQIﬁJrQI[Bﬂ bj rah- QLYHZ?X&HB)l@L@a() & Ylilld N-O(ﬁS 6’08 5§Iﬁ)1R) -fi-H

eyelofiepyitea S AR fvaro oo 41 me o oo heaita 087 e
75.5%0.uNe]H3s 204 f ur an3-yl) - 2- (o-t ol yl oxy) benzam de: 15

Prepared as in exanple 1 from 2-(o-tolyl oxy)benzoic
acid and N ((3S, 3aR, 6S, 6aR) - 6-

Examﬁmﬁamﬂfﬁk ,65,¥4R)- @-(()c%fcmpfrb'[saﬂﬁc%o&lhnd@ﬁ@ﬂﬁ&&ro@ﬂﬁ?ﬁ L% furan-

3-yD)- #{pﬂe er?i%ﬁn@
cyc opropanecaboxam do) hexahydr o[ 3, 2-b]furan-3-y1

)-2-(o0-tolyl oxy) benzam 3.2% . M+H = 423.
20 Exanpl e 49:
N-((3S, 3aR, 6S, 6a r éhaggcaboxani do) hexahydr o

furo[ 3, 2-b]fur an3 nmet hoxy oxy) benzam de:
WO 2009/ 111447PCT/ USZO 9/ 035837 repar ed as in
exanpl e 1 from 2-(3-net hoxyphenoxy) benzoi c acid and

aR 63, 6aR agi ohexa of uro
%r&:}ear ?Fpli[l gx% )1 tfg orr}1/ | {)‘llcf:nﬂéf-%léqéenﬁo% §[:1% dRJ (f(%: ?5}3 gS XaR) 6-
aminofﬁ@ﬁhy(ﬁgﬁl@@{@ﬁ&ﬂﬁ%ﬂﬁ&@@ﬁb}%ﬁjﬁﬂ 2i93) kte))élafd)m-((@g BER, 6[9 3;:2) 6]
(cycloglgp%%:aboéﬂxgjpdo)h&@gly%gf@% -Ibifﬂ%y -yl? r%Z(%}rlrzeny(l%ammo)benzzlrr%ude (10.1

mg, 7d\b%§ 31$I ROMR ?ﬁw@@ﬁi@ @O()(MH%%W&B?Q aPOX@11§p) i‘%@ﬁ)’ﬁ{? 3.77
2-b] an3-yl)-2 fl uoro phenoxy) benzam de:
(dd, 2@;»51—33@@ 8&&)4318%6@:1%)6!16/191@ fHz), 3.95 (dd, 2H, J= 9.6, 5.6 Hz), 4.14 (m,

1H), 4@ E(%g@iggtk%%@efggé{l B&N£S! G 53U A 4.0 Hz), 6.84 (m, 1H), 6.97 (m,
1H), 7.14 (m, 2H), 7.26-7.36 (m. 4H), 7.68 (dd, 2H, J = 8.0, 5.2 Hz), 8.37 (d, 1H, J = 7.2 Hz),
8.67 (d, 1H, J= 6.8 Hz), 9.46 (s, 1H). M+H = 408.

Example 46: 2-benzyl-N-((38,3aR,68,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro|3,2-

blfuran-3-yl)benzamide:
8 O
0 N
O
et ©
N\“ O
“ [

Prepared as in example 1 from 2-benzylbenzoic acid and N-((3S,3aR,6S,6aR)-6-
aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield 2-benzyl-N-((3S,3aR,6S,6aR)-6-
(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)benzamide (7 mg, 68.8%). M+H =
407.
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106- am nohexahydr of uro[ 3, 2-b] furan-3-yl) (exanple 29a)
to yield N((3S, 3aR, 6S, 6aR) - 6-

W@ eopehiosdpanecaboxam do) hexahydr of ur o PCT/US2009/035837
[3,2-b]furan-3-yl)-2-(3-fluorophenoxy)benzam de (8.9
ng, 60% . MtH = 427. Exanpl e 51:

N-((3S, 3aR, 6S, 6aR) - 6- (cycl opr opanecaboxam do) hexahydr o
furo[ 3, 2-b] furanl53-yl)-2-(4-fl uorophenoxy) benzam de:
Exam eelﬁaf\ﬁ(%@%R BS, BRIV & clopk6Recaboxamido)hexahydrofuro[3,2-b]furan-
3_y1)_ 21 Aie (ﬁ%R gég lgﬁﬁg.m c acid and

}\H r yl) (exanple 29a)

6 am nohexahydr of uro[ 3
to yield N ((3S, 3aR06S,%a

(cycl opr opanecas%gaﬂn dg) h a@ydrcpf uro

[3,2-b]furan-3 - 2N'AN1T"uor ophe ) benzam de (8 20
ng, 75.6% . MH = 427. Exanpl e 52

N-((3S, 3aR, 6S, 6aR) - 6- (cycl opr opanecab m do) hexahydr o
furo[ 3, 2-b]furan3-yl)-2, 3, 4,5, 6-pent anet hyl benzam de:

V@eﬁ&@@éslﬁlx%ﬂﬂﬁq/ﬂ%ﬁz@—Q@h@%ﬁ&?ﬁhenoxy)benzg{ceﬂ@ﬁrz%@l N8BS in

exanple 1 from 2, 3, 4,5, 6- pent anet hyl benzoi ¢ acid and
(35,3063 Qﬂ@a@a@gohexahydrofuro[S 2-b]furan-3-yl) (example 29a) to yield N-

(@3S, 3%‘5% 69@%&@?@8@@9{ %@ngﬁagg[ glge%a@cfr&ﬁl?orfs 3 fbarl £3HR4E

methoSgREadGey(liyedrade OdatnmgalioXa)ri ldbmmaws Oadsu4 @) XH2): 9] §5uin, 4H),

1.56 (%1@)@% ]6)4WH?’H%%;P(SBE%%%&?%EM'4b1eon(¥naqh‘§ & 4P 1 436 (d. 11,
J=38. d\HQ)3$43@JRl@SJ@aR)H§ @ewqhom Qpamemomm(&ip)zh{exarwrocﬁﬂz)
f ; henoxybenzam de: 10Pre

693745 U 4B (o 1D o RO oY B3t 6o g dod L3 (. 11,/ -
72 HAN 4R, ?ﬁﬁf@%ﬁ?ﬁ) MrH = 439.

Example 48: N-((3S,3aR,6S8,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-

3-yD)-2-(o-tolyloxy)benzamide:
H
0] o N?,/@

0
MN“'
H

Prepared as in example 1 from 2-(o-tolyloxy)benzoic acid and N-((3S,3aR,6S,6aR)-6-
aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-
(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)-2-(o-tolyloxy)benzamide (8.8 mg,
83.2%). M+H = 423.

Example 49: N-((3S,3aR,6S8,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-
3-yD)-2-(3-methoxyphenoxy)benzamide:

H
O .\\N
0 °© o
\O/o\

0
V)(N“‘
H
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am nohexahydrof uro[ 3, 2-b] furan-3-yl) (exanple 29a) to
yield N ((3S, 3aR, 6S, 6aR) - 6-

w@ eopeliogwdpanecaboxani do) hexahydr of ur o[ 3, 2- b] f BEHESB0YA35837
) - 4- phenoxybenzam de (8.1 ng, 56.6% . MH = 409. 15
Exanpl e 54:
N-((3S, 3aR, 6S, 6aR) - 6- (cycl opr opanecaboxam do) hexahydr o
furo[3 2-b] furan3-yl)-4-pentybenzanm de:

35@95 ﬁ%xélrﬂ%l@)I% e (iﬁ&%ﬁl@%@@)%é&@ﬁ%@idcanﬁw d and
(35, 3@5?115 @@k@th@dﬁb@&ﬁhﬁ{i@ﬁﬂo[ﬁ]%bjﬁahﬂ -3-Wi(pxqredaA) do 28E) V1 o
R
(3535 B Bl S RoRRR S AR R drofieols 2 ffugan gy 23

methoyﬂ;ﬂleﬂo@myhmﬂze]m @eg( 0. BonoM -+ 639.. MrH = 387.
Exanpl e 55:
3-chl oro- N-03S, 3aR, 6S, 6aR) - 6- (cycl opr opanecaboxam do) h
Exam SP&GS’OVM@SJB&)E 8s, ZaR}kaéwc ggdﬂe)cmﬁ&ﬂm&ﬁexah%ofump ,2-b|furan-
3-yl)- = - Prepared as in
rrpl e 1 from 3-chl or obenz and
N—((SS 3aR, 6S, 6aR) - 6-
am nohexahydrofuro[ ) (exanple 29a) to
yleldSChIoro- a 69,6 ) - 6-
(cycl opr opanecabekam o) exahydro F
[3,2-b] furan-3-yl)benzam de (4.0 45.3% . MH =
5351. Exanpl e 56
3S, 3aR, 6S ) aboxam 0 Y
hEoTe SR ART T S SV PR PSRRI SO TPRIERSs dan
6- amlrikﬂiE’Xzﬂhpalfoﬁdom byfurex3np) @xdmple th) to yleld N-((3S,3aR,6S,6aR)-6-

4- (trifluoromet hoxy)benzojc_acid and
(cycloprog)anecaboxamldo)hexahy)éi)rofuro[3 2-b]furan-3-yl)-2- (3 fluorophenoxy)benzamide (8.9

mg, 60%). M+H = 427.

Example 51: N-((3S,3aR,6S8,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-

3-yI)-2-(4-fluorophenoxy)benzamide:
H
0) "\NW/Q
'

0
V/Z(N‘“
H

F

Prepared as in example 1 from 2-(4-fluorophenoxy)benzoic acid and N-((3S,3aR,6S,6aR)-
6-aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-
(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)-2-(4-fluorophenoxy)benzamide (8
mg, 75.6%). M+H =427,

Example 52: N-((3S,3aR,6S8,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-
3-yD-2,3,4,5,6-pentamethylbenzamide:
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((3S, 3aR 6S,

6aR) - 6- am nohexahydr of uro[ 3, 2-b] furan-3-yl) (exanple
wewy/1134yi el d N((3S, 3aR, 6S, PCT/US2009/035837

6aR) - 6- (cycl opr opanecaboxam do) hexahydr of ur o[ 3, 2- b] f ur

an-3-y1l)-4- (trifluoromethoxy)benzam de (4.0 ny, 40%.

MrH = 401. 15 Exanpl e 57:

N-((3S, 3aR, 6S, 6aR) - 6- (cycl opr opanecaboxam do) hexahydr o

furo[ 3, 2-b] furan3-yl) pi col i nam de: Prepared as

in exanple 1 from 5-butyl picqlin cid and

N-((3S, 3aR, 6S,6aR) -6- "\.N

am nohexahydrof uro[ 3,@-b ran# 3- (exanmpl e 29a) to
yield N-((3S, 3aR, @AZRQ_ 6-Y O

20(cycl opr opaneca xanﬁ“H do)fiexahydr of ur o[ 3, 2- b] f ur an- 3-
yl)picolinamde (4.5 ng, 47.8%. MH = 374. Exanple

Efr.f ]faigi AR CEUE Ha)ffoél-l % ek e lﬁfltlh%lct:’ pzgicaeid and ojy "hexahy
((3S,34RR, 68, ﬁdélb)/E@a?i{lj)sigg;adbmggg[g%ﬂ-b]gg%@%ﬂpmlﬂﬂaQQHZ)X@WGUBN—
A e as n
(8.3 B B o oF e b R T eI 2 B rl)-2.3.4.5.6-

pentan%tlﬁy(l@e%zgiﬁﬁe3§6 @@3)70.6%% M-+H = 387.
am nohexahydrof uro[ 3, 2-b] furan-3-yl) (exanple 29a) to

yield N-((3S, 3aR, 6S, 6aR)-6- (3, 7-
i ot ) . A
v v e T
N- ((3S, 3aR 6S, 6aR) - 6- g\H18 hexahydr of ur of 3, 2
-b] furan-3- yl)cyclopr negar Dexani 10Prepared as
in exanple 1 framundec- Y0-ynoi ¢ aci d>and

N- ((3S, 3aR, 6S, 6 )-3}“' innohexahydrofuro [ 3, 2-Db]
furan-3-yl) (exanple 29a) to yield N ((3S, 3aR, 6S,

R) - 6- undec- 10- .
ﬁﬁgﬁqr%?ﬁé}z 5%%5918# o8t & Phemy birancacapd Y hr ohan aedr b
aminoRX%@RY &#6fute} 3 4- BTrard Sy B @ xandtd b 5a) &7 ¥ield N-((3S,3aR,6S,6aR)-6-
(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)-4-phenoxybenzamide (8.1 mg,
56.6%). M+H = 409.

Example 54: N-((3S,3aR,6S,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro(3,2-b]furan-

3-yD)-4-pentybenzamide:
H
o .\\N7]/©/\/\/
O
v 8 °
N\\‘ O
H

Prepared as in example 1 from 4-pentylbenzoic acid and N-((3S,3aR,65S,6aR)-6-
aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-
(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)-4-pentybenzamide (4.3 mg, 44.6%).
M+H = 387.

Example 55: 3-chloro-N-((38,3aR,6S8,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-
blfuran-3-yl)benzamide:
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15 Exanpl e 60:

N-((3S, 3aR, 6S, 6aR) - 6- (cycl opr opanecar boxan do) hexahydr
wW@Rwpa[342- b] f uran3-y1l) - 4- pent yl cycl ohexanecar POREN00E035837

WO 2009/ 111447PCT/ US2009/ 035837 Prepared as in

exanpl e 1 from 4-pentyl cycl ohexanecarboxylic acid and

N( (3S, 3aR, 6S, 6aR) - 6- am nohexahydr of uro[ 3, 2-b] furan- 3-y

1) (exanple 29a) to yield

N((3S, 3aR, 6S, 6aR) - 6- (cycl opr qpan eax boxam do) hexahydro

furo[ 3, 2-b] furan-3-yl)- ohexanecar boxam de
(3.3 ng, 33.7%. I\/H-H&S 61

N- 03S, 3aR, 6S, 6aR) - cycl heckyl pent am do) hexahydr of u
ro[ 3, 2- b] furan- 3- I )c cI r opanecar boxam de:

Prepared as in exanple 1 from 5-cycl ohexyl pent anoic
2R E%} B R 6S,64R)-6-
e e i ()
aminoh@;aWcﬁbﬁhrd‘{B,@(Zﬂ&rﬁaRnyﬂa;ﬁm@)l@ BYa() B yield 3-chloro-N-((3S5,3aR, 6S 6aR)-6-

(eyelof e B T L iR bR it L Y548 S =

351. Exanpl e 62:
N-((3S, 3aR, 6S, 6aR) - 6- ( 3- phenyl propi ol am do) hexahydr of u
ro[ 3, 2-b]furan-3- 15 yl)cycl opr opanecar boxam de:

Example %@?ak ,BS, 351@%:%(%@cﬂop@ﬁﬁiﬁe@ﬁmﬁﬂﬂatﬂﬁ&mwmﬁuﬁﬁi 9-p|furan-
fl

nohexahy r uro| 3, 2-b] furan )O(exanple 29a) to
yield N-((3S,3aR 6S,6 3-
phenyl propi ol am do)hex h ro ur

[ 3, 2-b] furan- 3- pr pafﬁecarboxam de (6.8 ny,
81% . 20 M+H = 1. BXa e 63:
N-438 SaR 6S, 6aR) - 6- (cycl opr opanecar boxam do) hexahydr o

ref)) red as 1n]e;<alilr¥1€1n% o 11)1 4 %trlr%ﬁlopo\(neé[lhoxy Cfi:g?oelc gc1& ar(P /X ani de:
((3S,3aR,6S,6aR)-6-aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-
((38,3aR,6S,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)-4-
(trifluoromethoxy)benzamide (4.0 mg, 40%). M+H =401.

Example 57: N-((35,3aR,6S8,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-

3-yDpicolinamide:
H =
N
v ld
N* v O
H

Prepared as in example 1 from 5-butylpicolinic acid and N-((3S,3aR,6S,6aR)-6-
aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-
(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)picolinamide (4.5 mg, 47.8%). M+H
=374.

Example 58: N-((3S,3aR,6S,6aR)-6-(3,7-dimethyloct-6-enamido)hexahydrofuro[3,2-

blfuran-3-yl)cyclopropanecarboxamide:
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WO 2009/ 111447PCT/ US2009/ 035837 Prepared as in
exanple 1 from 3-net hyl - 1H i ndene- 2-carboxylic acid

W@ R/ 111447 PCT/US2009/035837
N( (3S, 3aR, 6S, 6aR) - 6- am nohexahydr of uro[ 3, 2- b] furan-3-y
1) (exanple 29a) to yield N((3S, 3aR, 6S,
6aR) - 6- (cycl opr opanecar boxam do) hexahydrofuro[ 3, 2-b] fu
ran-3-yl)-3-nmethyl- 1H 5i ndene- 2-car boxam de (4.7 ny,
51.5%. MtH = 369. Exanpl e 64: H
N- 03S, 3aR, 6S, 6aR)-6-(c clopr
furo[ 3, 2-b] furan3-yl)- I- - phenyl- 1H pyrazol e- 4-
car boxam de: H .ON p red as exanple 1 from
5- met hyl - 1- phenyl- 1 py azol e-4-¢arboxylic acid and N
((3S, 3aR, 6S, 6aR) - 6- am nohexahydr ofyur o[ 3, 2-b] furan-3-y1l
) (exanple 29a) to yield N((3S, 3aR 6
6aR) - 6- (cycl opr opanecar boxam do) he ydr of uro
[3,2-Db] furan-3-y1l)-5-nethyl - 1phenyl’- 1H pyrazol e-4-carb

OP(@ r6t€adift c4ariPle 14??0n4§/97 di ﬂﬂ%lﬁct?’@-znmé-@m@éﬁm(@%eﬁm 68, 6aR) 6-
S, 3aR, 6S, 6aR) enyl but enam do) hexah §/7_

ammOh@qﬁhﬂbP@lr(zB 2t!¢j ﬁlw%rﬁgéewr)m@/@%mﬂpldd\éﬁéﬁ BoR: éﬁﬁd@) -6-(
dlmetlgﬁo%'?%re%gmﬁﬁ) ﬂ( ggﬁ?@%@ % b@:&? i%cy%[o%ho%gxécgﬂ)toxgin%@ % & mg,

39%). aviirtHoh&dahydr of ur o[ 3, 2- b] furan- 3-y1) (exanple 29a) to
yield N ((3S, 3aR 6S,6aR)-6-((E)-4- WO
2009/ 111447PCT/ US2009/ 035837

Example 59: N-((35,3aR,68,6aR)-6-undec-10-ynamidohexahydrofuro(3,2-b]furan-3-

oar boxam do) hexahydro

vDcyclopropanecarboxamide:

Y.
0]

Iy
/ @)

Prepared as in example 1 from undec-10-ynoic acid and N-((3S,3aR,6S,6aR)-6-
aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-undec-10-
ynamidohexahydrofuro[3,2-b]furan-3-yl)cyclopropanccarboxamide (2.4 mg, 25.9%). M+H =
377.

Example 60: N-((35,3aR,68,6aR)-6-(cyclopropanecarboxamido)hexahydrofuro[3,2-b]furan-
3-yD)-4-pentylcyclohexanecarboxamide:

H
O O .\\N O
V/Z(N“' o
H
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phenyl but - 3- enam do) hexahydr of ur o[ 3, 2- b] furan-3-yl ) cyc

| opr opanecar boxam de (4.0 ng, 44.5%. MtH = 357.
WEXEIPIB4E6 PCT/US2009/035837

N ((3S, 3aR, 6S, 6aR) - 6- (cycl opr opanecaboxam do) hexahydr o

furo[ 3, 2-b] furan53-y1)-3-(o-tolyl oxy)benzam de: HO

VAN'. H Prepared as in exanple 1 from

3- (o t ol yl oxy) benzoi ¢ acid and N ((3S, 3aR, 6S, 6aR) - 6-

%@ih%%@l@ N Glodn &rgéﬂngLé&aeh&aﬂé'c)arb&gﬂmh@ar%%) to

(35, 36(@;?& ﬁ@%ﬁ‘é}p@n@ba’tﬁbx@nﬁm PReXliahgetpobuicxanyde 2%) 19 yield V-
((3S, 3 &i%lg’) ({/&%y'c%p%)%gnec%‘?oXiqql)&x%lgfﬂlgﬁmfurgF3 iZ]eram-yl)]'Q

pentyl &l (hdSardadrb &anhadR)3-5mE chc’!%prMpHrre@%boxam do) hexahydr o
furo[ 3, 2-b]furan3-y1)-3-(mtolyl oxy)benzam de: 0 H
15Prepared as in exanple 1 from 3-(mtolyl oxy)benzoic

Exampleii: 541,85 63R c%@lﬁie‘x entamido)hexahydrofuro[3,2-b]furan-3-
gm noﬁ}“&ahydr of ur O)F%-@g rglr? 3-yl) )( exany'p l e 29[a§ t]o

yDcyclppsoppnregrbgsimigR: 6S, 6aR) - 6-

(cycl opr opanecaboxam do) hexahygy of uro [3 , 2-b]

furan-3-y1)-3 -(mto lylo & ide (6.6 ny,
44. 4% . M+H = 423. 20 a 6g:
N-((3S, 3aR, 6S, 6aR) -6 yehopr@panecaboxam do) hexahydr o

furo[ 3,2-b] furan3-y1)-3- (p-tol yl dxy) benzam de: 0

Prepared as in example 1 from 5-cyclohexylpentanoic acid and N-((3S,3aR,6S,6aR)-6-
aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-(5-
cyclohexylpentamido)hexahydrofuro[3,2-b]furan-3-yl)cyclopropanccarboxamide (5.0 mg,
53.2%). M+H = 379.

Example 62: N-((38,3aR,68,6aR)-6-(3-phenylpropiolamido)hexahydrofuro[3,2-b]furan-3-

A BT <®

Prepared as in example 1 from 3-phenylpropiolic acid and N-((3S,3aR,6S,6aR)-6-
aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-(3-
phenylpropiolamido)hexahydrofuro[3,2-b]furan-3-yl)cyclopropanccarboxamide (6.8 mg, 81%).
M+H = 341.

vDcyclopropanecarboxamide:

Example 63: N-((35,3aR,68,6aR)-6-(cyclopropanecarboxamido)hexahydrofuro[3,2-b]furan-
3-yD)-3-methyl-1H-indene-2-carboxamide:
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10

15

H Prepared as in exanple 1 from 3-(p-tolyl oxy)benzoic
acid and N-((3S, 3aR, 6S, 6aR) - 6-
wa@piopokxahydr of ur o 3, 2-b] furan- 3-yl) (exanpl eP@REHP2009035837

yield N ((3S, 3aR, 6S, 6aR) - 6-

25(cycl opr opanecaboxam do) hexahydr of ur o[ 3, 2- b] f ur an- 3-

y1l)-3-(p-tolyl oxy)benzam de (5.8 ng, 39.0%. MH =

423. WD 2009/ 111447PCT/ US2009/ 035837 Exanpl e 69:

N-((3S, 3aR, 6S, 6aR) - 6- (cycl opr opanecaboxam do) hexahydr o

furo[3,2-b]furan3-y1)-31§23§?“.,—uhenoxy)benzanide

Prepared as in exanple fr

3- (2- net hoxyphenoxy) hegnzoy ‘él

5((3S, 3aR, 6S, 6aR) - 6- ani ndhexah

1) (exanple 29a) to yield N

((3S, 3aR, 6S, 6aR) - 6-(cycl opr oapanecaboxam do) hexahydr of u

r%‘rea}rgd By i GrApRis 1yfiom 3-meshy b mdsarptresiBRipiserisanf de
((3S,3¢|§\II_@, ?? g&'s@)é&%%gﬂ)%xah 1oiTo 3391 furan-3-yBX@Mh e T64) to yield N-

, 3aR, 6S, 6aR) - 6- (cycl opr opanecaboxam do) hexahydr o
((3S, 34 R p@V26-biyElopeopaiecarboxamido)hexahydrofuro[3,2-b]furan-3-yl)-3-methyl-1 H-
: sy1)-3- (.3 hoxyp. e mde: 0/ H
s U e O e
3- ( 3- net hoxyphenoxy) benzoi ¢ acid and

N((3S, 3 S, 6 - 6- am noh hydr of 3,2-b]§f -3-
Examg_ge(%légya@%,galégggc)z@)é&igélfog)r&é(ata@érr@ggéjrrg%{o)hexah;fdrlfl)rfualﬂr(])[3,2-¥]furan-

3-y)-Lafdiy®1(Mea ) PPIGRAIRIRPR XA MM xahydr of uro [3, 2-b]
furan-3-y1)-3-(3- 15 nethoxyphﬁpoxy)benzan1de (6.1 nyg,

40.0% . MH = 439. e LN
0
V7/J<NW o‘(Z;l_
H N~N

Prepared as in example 1 from 5-methyl-1-phenyl-1H-pyrazole-4-carboxylic acid and N-
((3S,3aR,6S,6aR)-6-aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-
((38,3aR,6S,6aR)-6-(cyclopropanecarboxamido)hexahydrofuro[3,2-b]furan-3-yl)-5-methyl-1-
phenyl-1H-pyrazole-4-carboxamide (4.4 mg, 44.4%). M+H = 397.

and N
of uro[ 3, 2-b] furan- 3-y

Example 65: N-((3S,3aR,6S,6aR)-6-((E)-4-phenylbut-3-enamido)hexahydrofuro[3,2-

blfuran-3-yl)cyclopropanecarboxamide:

Prepared as in example 1 from (E)-4-phenylbut-3-enoic acid and N-((3S,3aR,6S,6aR)-6-
aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-((E)-4-
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Exanpl e 71:
N-((3S, 3aR, 6S, 6aR) - 6- (cycl opr opanecaboxam do) hexahydr o
WO 2000181427 b] f ur an3-y1l) - 3- (4- met hoxyphenoxy) benRERU809/@35837
H 20Prepared as in exanple 1 from
3- (4- nmet hoxyphenoxy) benzoi ¢ acid and N
((3S, 3aR, 6S, 6aR) - 6- am nohexahydr of ur o[ 3, 2- b] furan- 3-y1
) (exanple 29a) to yield

phenny(lﬁ %&ﬁﬁ&ﬁ&ﬁ@@o‘fﬁo&y Ej(fﬁ’rﬁﬁ-@pﬂ Gl%f?%%@c%%%@@ 196 R,

2- b] T uran- 3- 4- met hoxyphenoxy) benzam de
44. 5%0 6M8Ph‘g35214 6% . MrH = 439. 25 Exanple 72:
N- ((3S, 3aR, 6S, 6aR) - 6- (cycl opr opanecaboxam do) hexahydr o
furo[ 3, 2-b]furan3-yl)-3-(pyridin-3-yl oxy) benzam de:
Examp¥e 680 08-((38,B4 R 6B0LRYS200A610¥dpBdetaboxamido)hexdtiyelpofueo[32sh] furan-
3-yD)-3-(-xaep)Benkaiidin 3- (pyri di n-3-yl oxy) benzoi c acid and

N-((3S, 3aR 68, 6aR) -
6- am nohexahydrofuro[@ -b]"%@ﬁﬁ\-y xanpl e 29a)
to yield N-((3S, 3a
(cycl opr opanec do) xz?hydrofuro

[3,2-b]furan-3-Y¥1) -3 (pyridin-3-yl oxy)benzam de (6.8 5

ntﬂrepa‘l’gd %&?m feM.'iﬁblle 14ﬁr@m 3 Y&t&&l@kﬂberﬂz&ccmgﬂdﬂw 3y B 6S, 6aR)-6-
sStructura or mul a

aminohexahydrofuro[3,2-b]furan-3- yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-
(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)-3-(o-tolyloxy)benzamide (7.0 mg,

47.1%). M+H = 423.

Example 67 : N-((38,3aR,68,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-

3-yD)-3-(m-tolyloxy)benzamide:
N" E

Prepared as in example 1 from 3-(m-tolyloxy)benzoic acid and N-((3S,3aR,6S,6aR)-6-
aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-
(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)-3-(m-tolyloxy)benzamide (6.6 mg,
44 .4%). M+H = 423.

Example 68: N-((3S,3aR,6S8,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-
3-yD)-3-(p-tolyloxy)benzamide:

Prepared as in example 1 from 3-(p-tolyloxy)benzoic acid and N-((3S,3aR,6S,6aR)-6-
aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-((3S,3aR,6S,6aR)-6-
(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)-3-(p-tolyloxy)benzamide (5.8 mg,
39.0%). M+H = 423.
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or the salt, solvate, ester, or N oxide thereof,

wherein: Ais aryl, heteroaryl, or a coval ent bond;
wOr2009/1mdlt ogen, al kyl, substituted al kyl, al kePgI/PS2009/035837

substituted al kenyl, al kynyl, substituted al kyl nyl,

het er oal kyl , substituted heteroal kyl, aryl,

substituted aryl, arylal kyl, substituted aryl al kyl,

aryl al kenyl, substituted aryl al kenyl, heteroaryl,

Exampléedt M(‘H’f%l@ Y %&I?ﬁﬁ Yéycldﬁ:@&ﬁf&@%xﬁhﬂ@)Hgélth'yaf*ﬂfﬁﬁ) [3,2-b]furan-
3-yD-3} -ﬁl@ﬁﬁ%i}{)ﬁ’ nox % &Lpfay al Kyl, substituted

t er oar heterocycl | al , Substituted
heterocyclylalkyl Cﬂ%Lgingst ot ed
car bocycl yl, acyl, I S(0) R1,
- S(0) 2R1, -OC( cQ0) R2, -ON - C( 0) NRLR2,
- C(0) OR1, -S(O) -N(Rl)S 2R2 -SR ,

’\k;&ﬁe}rg S?%\lRﬁlexa I\}- (ﬁ%ﬁ?—b Efthﬂﬁié nlz\lc-)lnga 1%6’and N-

((3S, SaMM&R)GGNBZbOhB&WdrOﬁM[RJZ}&}ﬁﬁMRZ syl) N(eR]i)Irp(é( 0)290( 0)R2 yield N-

(ETER B8y P R A e AT S T S e

methoXngh e%: aridP16. Olﬁ%o) ! 4%$0 OHGE Q39 NRLR2,

) (OR2) , OR1) (R2), or -P(0)RLR2; x|s
-0-, -s- -5(0) -S(0)2-, -C(R3R4)-, -C(0)-, -C(S)-
Examp@% %%%@?%negﬁo%%w@W}ﬂo%mﬁ 2-b]furan-
3yD)-3 A“’XY 'S) N(R4) ke, - N(R3) C(0) N(R4) - e,
- N( R3) C( =NR4) - 'N( S)N ) - -C(0) -,
(S -NR3) -, -N(R®) 4
; N( R3) C( =NR4) O- C( 0-0N( R3) -
) - NCRS) - LRI SCRA) €0 0- <N R3;)C( 0)0-,

%%;%%%5% '\%gigxamplg( og\)géﬁ‘}}) 2. (%&O%Emlﬁgoxy)benzow acid and N-

((3S,3aR,6S,6aR)-6-aminohexahydrofuro[3,2- b]furan 3-yl) (example 29a) to yield N-
((38,3aR,6S,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)-3-(3-
methoxyphenoxy)benzamide (6.1 mg, 40.0%). M+H = 439.

Example 71: N-((3S,3aR,6S,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro|3,2-b]furan-
3-yI)-3-(4-methoxyphenoxy)benzamide:

B

Prepared as in example from 3-(4-methoxyphenoxy)benzoic acid and N-
((3S,3aR,6S,6aR)-6-aminohexahydrofuro[3,2-b]furan-3-yl) (example 29a) to yield N-
((38,3aR,6S,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro[3,2-b]furan-3-yl)-3-(4-
methoxyphenoxy)benzamide (6.8 mg, 44.6%). M+H = 439.

Example 72: N-((3S,3aR,6S,6aR)-6-(cyclopropanecaboxamido)hexahydrofuro|3,2-b]furan-
3-yD)-3-(pyridin-3-yloxy)benzamide:
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Z is alkyl, substituted al kyl, al kenyl, substituted
al kenyl, al kynyl, substituted al kyl nyl, heteroal kyl,
weupstiinet ed heteroal kyl, aryl, substituted arBECT/US2009/035837
aryl al kyl, substituted arylal kyl, aryl al kenyl,
substituted aryl al kenyl, heteroaryl, substituted
heteroaryl, heterocyclyl, substituted heterocyclyl,
het er oaryl al kyl , substituted heteroaryl al kyl,
het erocycl yl al kyl, substityteddmsterocyclylal kyl,
ycI N WO
R3, R4, R5,

car bocycl yl, or subst ﬂ .
2009/111447PCT/U82 \sz

R6, and R7 are de n&bntly hydr gen, al kyl,
substituted al k ke yl, substituted al kenyl,

ap YV as AURSH Ieult ﬁgm%l @h@m' 3- 1'8 )Bér%icka)é d and N~(35. 3aR. 65,6aR)-

substltuted he er oal kyl ; "aryl stituted aryl
6- amlrmhyxadnb/iilgplfur0§l,ﬂaélfulrtaurt3ed) a(qzilamblcyl 29aar yo alykaddy IN- ((38.3aR.65,6aR)-6-
(cycloﬁr%?azrgegaté‘t)rl'(l)%}?rguaﬁ i eé(arl CyC i[3 5 %31% ?{-%ll[) 3 O(%ﬁr? h 3t 9}85b?nzam1de (6.8

5 ng,4na%honwfﬂyh105ubstltuted car bocycl yl , heteroarylalkyl

or substituted heteroarylal kyl; and with the follomﬁng

pr ovi sos: (a) when Ais triazole or tetrazole;

then -X-Z is not -0-al kyl, -0-acyl, or sulfonam do;

(b) when Ais tetrazole, and Z is cycl ohexyl; then X

is not -NHC(0)-, -NHC(0)-NH; and (c) when A

is a coval ent bond, then Y is not hydrogen. 2. The

compound of claim1, wherein Y is alkyl, substituted

al kyl, aryl, substituted aryl, arylal kyl, substituted

aryl al kyl, carbocyclyl, or substituted carbocyclyl.

3. The conpound of claim1, wherein A is nonocyclic

five- or six-nenbered heteroaryl. 4. The conpound of
claim1l, wherein: Ais nonocyclic five-nenbered
het er oaryl ; Y is al kyl, substituted al kyl,

al kenyl , substituted al kenyl, al kynyl, substituted

al kyl nyl, heteroal kyl, substituted heteroal kyl, aryl,
substituted aryl, arylal kyl, substituted aryl al kyl,
aryl al kenyl , substituted aryl al kenyl, heteroaryl,
substituted heteroaryl, heterocyclyl, substituted

het er ocycl yl, carbocyclyl, substituted carbocyclyl,
heteroaryl al kyl, or substituted heteroarylal kyl; X is
-0-, -S-, -S(0)-, -S(0)2-, -C(R3R4)-, -C(0)-, -C(S)-
-Q(=NR3) -, -C(0)0-, -N(R3)-, 0¢(0)-, -N(R3)C(0)-
-C(0O)N(R3)-, -C(=N-OR3)-, -C(=NR3)-NrR4-,

-N(R3) C(=NR4) -, - N(R3)(S)-, -C(S)-N(R3)-,

-N(R3) S(0)2-, -S(0)2-N(R3)-, -N(R3)C(=NR4)O0-,
-C(=NR4) 0-N(R3) -, N(R3)-C(=NR4)-N(R5) -,

-N(R3) N(R4) C(0)0-,-N(R3)C(0)0-, -N(R3)C(0)N(R4) -,
-NR3-C(0)- C(0)-NR4-, -C(0)-C(0)-NR4-, -P(0)(OR3)-, or
-P(0) (R3) -;
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Z is alkyl, substituted al kyl, al kenyl, substituted
al kenyl, al kynyl, substituted al kyl nyl, heteroal kyl,
weupstiinet ed heteroal kyl, aryl, substituted arBECT/US2009/035837

aryl al kyl, substituted arylal kyl, aryl al kenyl,
substituted aryl al kenyl, heteroaryl, substituted
heteroaryl, heterocyclyl, substituted WO
2009/ 111447PCT/ US2009/ 035837 het er ocycl yl,

We clfiff bocycl yl, substituted carbocyclyl, heteroarylal kyl,
or substituted heteroaryl al kyl; and R3, R4, and
R5 are each independently hydrogen, alkyl, substituted

S o D AP

het er oal kyl , aryl, sub¥tituted aryl, arylal kyl,

substituted aryl al kyl, yl al kenyl , substituted
aryl al kenyl , heteroaryl Bstituted heteroaryl,
het erocycl yl , substi tut eferocyclyl,

heteroarylalkyl substlfhte heﬂbroarylalkyl
carbocyclyl, or substituted Qarbocyclyl 5. The
compound of claim 1, having aZstructural formula (la):

or the ¥, solvatz, lel, 08 NLdxide thefdbf, wheRlin:t he sal t, sol vate,
ester, or N-oxide thereof, wherein Xa is -S(0)-

- &(0y3L, hetegprbRay-covalgnopad; - 0(0) 0-, - C(0) N(R3) -

§$£@M&%5§§%9 MRS '_ap{e%é(—ld\!;ﬁ?@r&i afgp: Méﬁ?gh;subsﬁmted
alkyIn( Bjt2roblkiR3 pubstituted heteYoallsyl pdrily bubsstubstaitly dreldlkal, kybsfituted
IR I S AT h—
substituted heterocyclyl, heteroarylalkyl, substituted heteroarylalkyl, heterocyclylalkyl,
substituted heterocyclylalkyl, carbocyclyl, substituted carbocyclyl, acyl, halo, -CN, -NO,, -OR,
-S(O)R', -S(0),R", -OC(O)R!, -N(R")C(O)R?, -NR'R? -C(O)NR'R?, -C(O)OR', -S(O),NR'R?,
-COR', -N(R")S(0),R? -SR', -C(R'R’R®), -C(S)-R!, -C(=NR?)-R', -N(R')-C(=N-OR?R®,
NRHC(S)NR’R, -C(=N-ORMR?, -C(=NR')-NR’R’, -N(R")C(=NR*NRR’, -N(R")C(S)R?,
N(R")-C(0)-C(O)R?, -C(S)-NR'R?, -N(R")C(=NR?)OR’, -C(=NR")O-NR’R’,
NRHYNRHC(0)OR® -N(R"C(0)OR?, -N(R"C(O)NR’RS, -N(R')-C(0)-C(0)-NR*R?,
-C(0)-C(O)-NR'R?, -P(O)(OR')(OR?), -P(O)(OR")(R?), or -P(O)R'R?;

X is -O-, -S-, -S(0)-, -S(0),-, -C(R’R*)-, -C(0)-, -C(S)-, -C(=NR?)-, -C(0)0-, -N(R)-,
-OC(0)-, -N(RH)C(0)-, -C(O)N(R?)-, -N(R?)-C(=N-OR%-, -C(=N-OR?)-, -C(=NR’)-NR*-,
NER)C(S)NRY-R®, -NR)C(ONRH-R®, -N(R*)C(=ENRY-, -NRHC(S)-, -N(R?)-C(0)-C(0)-,
-C(S)-N(R?)-, -N(RHS(0),-, -S(0),-N(R?)-, -N(R)C(=NR*)O-, -C(=NR*)O-N(R?)-, -N(R")-
C(=NRH-N(R)-, -N(RHINRHC(0)O-, -N(R*)C(0)O-, -N(R*)C(O)N(R*)-, -N(R*)-C(0)-C(0)-
NR*-, -C(0)-C(0)-NR*-, -P(0)(OR")-, or -P(O)R’-;

Z is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkylnyl,
heteroalkyl, substituted heteroalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
arylalkenyl, substituted arylalkenyl, heteroaryl, substituted heteroaryl, heterocyclyl, substituted
heterocyclyl, heteroarylalkyl, substituted heteroarylalkyl, heterocyclylalkyl, substituted
heterocyclylalkyl, carbocyclyl, or substituted carbocyclyl;
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Z is alkyl, substituted al kyl, heteroal kyl,

substituted heteroal kyl, aryl, substituted aryl,
w@eopbaly! , substituted aryl al kyl, aryl al kenyl PCT/US2009/035837

substituted aryl al kenyl, heteroaryl, substituted

het eroaryl, heterocyclyl, substituted heterocyclyl,

het eroaryl al kyl , substituted heteroaryl al kyl,

het er ocycl yl al kyl, substituted heterocyclyl al kyl,

CRY ROCYCRYIR®, Rf, 254 RS Eﬂetédéﬁﬁldeﬁhﬁ&ﬁby%wd e Qﬂ(ﬁ substituted alkyl,
hydrogen, ‘al kyl’, or substituted al kyl. 6. The conpound
alkenybfsubdtigited dlkervdallygy b sehistiweadalliinyl dratarpalk g esubstitegd hetgrpalkyl,

aryl, S%SB?%#%A%&%%%EQE%@%%%té/%(yl,\mlalkenyl, substituted arylalkenyl,

hetero@§0 9 s1i fidMREET6 AR BEST00BIBR3Fubstilited heterocyclyl, carbocyclyl, substituted
2009/ 111447PCT/ US2009/ 035837
carbocsBlpb PTIF AR FHET) TSBUH6E B gparyIalkyT and
with the following provisos:
(a) when A is triazole or tetrazole; then -X-Z is not -O-alkyl, -O-acyl, or sulfonamido;
(b) when A is tetrazole, and Z is cyclohexyl; then X is not -NH-C(O)-, -NH-C(O)-NH-;
and

(c) when A is a covalent bond, then Y is not hydrogen.

2. The compound of claim 1, wherein Y is alkyl, substituted alkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, carbocyclyl, or substituted carbocyclyl.

3. The compound of claim 1, wherein A is monocyclic five- or six-membered heteroaryl.

4, The compound of claim 1, wherein:

A is monocyclic five-membered heteroaryl;

Y is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkylnyl,
heteroalkyl, substituted heteroalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
arylalkenyl, substituted arylalkenyl, heteroaryl, substituted heteroaryl, heterocyclyl, substituted
heterocyclyl, carbocyclyl, substituted carbocyclyl, heteroarylalkyl, or substituted heteroarylalkyl;

X is -O-, -S-, -S(0)-, -S(0)>-, -C(R'R?)-, -C(0)-, -C(S)-, -C(=NR?)-, -C(0)O-, -N(RY)-,
-OC(0)-, -N(RH)C(0)-, -C(O)N(R)-, -C(=N-OR?)-, -C(=NR’)-NR’-, -N(R*)C(=NRY-, -
NRHC(S)-, -C(S)-N(R?)-, -N(R)S(0),-, -S(0),-N(RY)-, -N(R)C(ENRYO-, -C(=NRHO-N(RY)-,
N(R)-C(ENRY)-NR?)-, -NR)IN(RHC(0)0-, -N(R*)C(0)0-, -N(R*)C(O)N(RY-, -NR*-C(0)-
C(0)-NR*, -C(0)-C(0)-NR*-, -P(O)(OR")-, or -P(O)(R")-;

Z is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkylnyl,
heteroalkyl, substituted heteroalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
arylalkenyl, substituted arylalkenyl, heteroaryl, substituted heteroaryl, heterocyclyl, substituted
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heterocyclyl, carbocyclyl, substituted carbocyclyl, heteroarylalkyl, or substituted heteroarylalkyl;
and

R’, R*, and R’ are each independently hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkylnyl, heteroalkyl, substituted heteroalkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted arylalkenyl, heteroaryl,
substituted heteroaryl, heterocyclyl, substituted heterocyclyl, heteroarylalkyl, substituted
heteroarylalkyl, carbocyclyl, or substituted carbocyclyl.

5. The compound of claim 1, having a structural formula (Ia):

NN
T
N

O,

O Z
/
N~xa (1a)
/
R

or the salt, solvate, ester, or N-oxide thereof, wherein

X? is -S(0)-, -S(0)-, -C(R°RY)-, -C(0)-, -C(0)O-, -C(O)N(R?)-, -C(=N-OR’)-,
-C(=NR’)-NR*-, -C(=NR")-, -C(S)-N(R?)-, -C(S)-, -NR’-C(0)-C(O)-NR*-, -C(0)-C(O)-NR*-, or
-S(0)-NR’)-;

Y is alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
carbocyclyl, or substituted carbocyclyl;

Z is alkyl, substituted alkyl, heteroalkyl, substituted heteroalkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, arylalkenyl, substituted arylalkenyl, heteroaryl, substituted
heteroaryl, heterocyclyl, substituted heterocyclyl, heteroarylalkyl, substituted heteroarylalkyl,
heterocyclylalkyl, substituted heterocyclylalkyl, carbocyclyl, or substituted carbocyclyl; and

R hydrogen, alkyl, or substituted alkyl.

6. The compound of claim 1, having a structural formula selected from the group consisting
of
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0"q lolc'ta: WD 2009/ 111447PCT/ US2009/ 035837 WD

2009/ 111447PCT/ US2009/ 035837 or N-oxi de thereof. 7.The
w@oowpouad? of claim 1l wherein A is a coval ent bRCHUS200435837

2009/ 111447PCT/ US2009/ 035837 Y is -0R1, -S(0)R1,

-S(0)2R1, -0C(0)R1, -N(R1)C(0)R2, -NRLR2, -C(0)NRLR2,

C(0)OR1, -S(0)2NR1R2, -N(R1)S(0)2R2, -SR, -C(RLR2R6),

-C(S)-R1l, -C(=NR2)-R1, N(R1l)-C(=N0R2)RS6,

NN N
N NN N~ N NN N N N
- N~y Ne ~N hi
0 N -
O
0o o
O O NH O NH 2012
o NH NH o NH 0 NH
o} ~ o} 0 H
~
7] g = g = g1 °
S 2 = 2 2 = 2 2 =
’H \ Ul 1" \> '?ll \> '?ll \>
N~y ~ ~ N~p N~y
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P(0) RIR2; and Rl, R2, R6 and R7 are each

i ndependently al kyl, substituted al kyl, al kenyl,
waeemstliet ed al kenyl, al kynyl, substituted al kRCTIY52009/035837

het er oal kyl , substituted heteroal kyl, aryl,

substituted aryl, arylal kyl, substituted aryl al kyl,

aryl al kenyl, substituted aryl al kenyl, heteroaryl,

substituted heteroaryl, heterocyclyl substituted

N(

=N 4) I\I(R5) i

and R1, R2,

N heteroalkyl, substi t yl, aryl
I Bubstitut®daryl, hefe b~t|tuted heder oary
“N

NarylalkyINﬂsubstltute& ar Ialky het er oar yT I kyl,
|tute Per oar yl/a , het lyl, t ut ed
rocycl rbocycb x or subgtitdted ca clyl;
andNH 'S , SU bsiH t ut ed al ky,, het er oalkyl
tltute e oaIkyI ryl, subSttuted ar§

het oaryl, su ituted roaryl, I al kyl ,
subBsintuted arylal kyl, he emoarylalNy/NHsubstlyung
het er oaryl al kyl , carbocyclyl’ or substltUted

car bocy . 9. The npound o laim8
car bocy | or sub tuted ca cycl yl.

8 wherei n¥ i s al kyN-gr SubStIN ed al kyln1. A
E onmpound Nof’ f or mul an{| b) Ny
N O
O

%?*?*
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or a salt, solvate, ester, or N oxide thereof, wherein

Mis O or S; and Wand Z are each independently
wa@bkwyl114gubsti tuted al kyl, al kenyl, substit ut eRICT/US2009/035837

al kenyl , al kynyl, substituted al kyl nyl, al koxy,

al kyl am ne, heteroal kyl, substituted heteroal kyl,

aryl, substituted aryl, arylalkyl, substituted

aryl al kyl, aryl al kenyl substi t ut ed arylalkenyl

het er oary substi t ut het er oaryy

substitu heterocy

N arbocyclmﬁ\

% N
d Z are eacg |ndepe ently se ted fron1deyI
i tuted al ke ubsti alkenyl
Ian1ne "subst i aryl % eroaryl

baitli t ut ed oaryl aryl Lkyl, sub F4tuted

arw al kyl, het ocyclyl stituted et erocycly

he eNoaryIaIky su stltute et eroary, kyI

canbdeyel yl, or titute bocycl

conposi t-i on co ri sing a conpound havin structur

formul a (I A---._.-0 or the salt, solvate,

ester, X|de thereof whereip~ A is aryl,

heteroaryl a cov t bond; Y is hy en,

al kyl , subs& ed al al kenyl , bsti tuted

alkenyl al kyhy substijuted alkyln I heteroam I,
N ubsti t ut ed te oalkyh, aryl, sub§t\tuted aryl’~

N
aryIaIkyI s P ut edn-y

o) oy
b B B 8
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aryl al kenyl, substituted aryl al kenyl, heteroaryl,
waeemetliet ed heteroaryl, heterocyclyl, substitRCBUS2009/035837
het erocycl yl, heteroaryl al kyl, substituted
het er oaryl al kyl , heterocyclyl al kyl, substituted
het erocycl yl al kyl , carbocyclyl, substituted
carbocyclyl, acyl, halo, -CN, -NOQ2, -0R1, S(0)R1,
-S(0)2R1, -0C(0)R1, -N(R1)C(0)R2, -NRLR2, -C(0)NRLR2,
COR1 ) S(0) 2R2, -SR,
-N(R1) - C(=N- OR2) R6,
C(=NR1) - NR2R6,
N(R1) - X(0) - ((0) Rz,

NR1) 0- NR2RS,
- N(R1) C(0) NR2R6,
-0y~ ,
(R2), oo—=F(0)RLR2; X is

S-, - YoM, -3(0)2-,NH C(R3R4) -, MC(0)-, -C(S)-

)-, “CO) 0=, - N(Re 00(0)9 -N(R3) C(0) -,
(R3) -, )- C(=NORA) -, - (= )-
R3) - NR4- (R3) O S\.NCRE) - RS, - cmeN( R4) - R5,

Q=
-N(R3) C(=NR4) -, -N(R3) C(S) - -N(R3) C(O) ¢ 0) -
C(S) - N(R3) -

N( R3) S(0) 2-, -5(0)2
-N(RS)C(:NR, _C( =NR4)
=NR4) - N( R5)="X - N( R3) N( R 0) o- - )C(O) 0-,
v NCRB) QL O) N(RAY{, - N(R3) - (0) C(0)- NR4L.
Ny C(0) - C(0) - NRY- D - P(0) (ORB)n— or -P(%
al it uted

Ikgl, subst it ed al kyl , nyl N
alfkenyl , alkyny ~Subst i t ut ed algylnyl roal
tltuted het kyI ary supstit ryI
grylnadl kyl, substit uted aryIaI aryla keny N
suBst i t ut ed aryI8 enyl, heterg subs tuted ©
he aryl, heter IyI subst ted hettzﬁgyclyl
he eHsPal Kyl , cmvted he oaryl a

het erocycl ylal kyl, substituted heterocyclylal kyl,
car bocyclyl, or substi t ut ed car bocyclyl; and

R2, R3, , R5, R6, -and R7 are each |ndependently

ydr oge | kyl, suRl tuted al al keny,
N—substitu al kenyl , "aNkynyl, s 'tuted I nyl,
11

N~ et eroal kyl s substi t yted heteroalky , aryl,
ub§;itut%d\aryl, ar yi a’kyl subsg+{ ut ed ary IkyI
| kenNdN substi t ut ed aéylalkeﬁy : heterd r
<) itute%%ffigroaryl eterocycl yl, §ybst|t te
het exwocycl W ,| cArbocyclyt <substituyte ar bo
h&tr oar yl aPky \, OF SubsgifNited hete ylalkp
The/Tgnposi to %f cl ai m 13, i ch conprises a

i ng i ble co ion. 15. conp §Kt|on of “Cl\ai m
13, whirch conprises a food or beverage. ° ’
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nmodul ating the savory taste of a conposition
W@vpnisihg conbi ning the conposition with at PEEES2001e35837

compound of formula (I): or the salt, solvate,
ester, or N-oxide thereof, wherein: Ais aryl,
heteroaryl, or a coval ent bond; Y i s hydrogen,

al kyl, substituted al kyl, al kenyl, substituted

al kenyl , al kynyl, substituted al kyl nyl

substit het er yl, aryl,/ substi

aryl al k substi tuted aryl |, aryl al
ubstituted aryl al kenyl, hetergparyl,

n—oet er oar wA het er ogydy yl, subsiy t ut ed

N~y eteroaryL kyl,

et grocycl Ialgyl, sﬁbstbtuted @®rocyc
c rb cycly stit t d arbacycel i, ac
o 0) R1, )2R1, “0{ 0) R1,

(ﬁ , C(%)Z owm - PNRLR2,0 . o=
e TaEe Raeh, b
-C(: N-OR1) R2, - C(=NR1) - NRzRG ~N(RL) & =NR2) NR6R7, ’
-N(R1) CQ(S)R2, N(R1)-C(0)-C(0)R2, -C(S)-NRIR2,

-N(R1) C{=NR2) OR6, - C(=NRL1) 0- NR2R6,  N( RL) N( R2) C( 0) OR6"

N( R1) C( 0) OR2

N( R1)

D) - GLoraeaRy 2
NN ] ) N N
Moy HN>\\/ \ HN>X\</ ] HN»\C/NH Nand
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HN

C(0) - ¢(0) - NRIR2,
-P(O)R1IR2; X is -

WO @(09)111447 C( S) -,
-N(R3) C(0) -, -C(0
-C(=N-0R3) -, -(
- N(R3) C(0) N(R4) -
-N(R3) - ¢(0) - (0) -

-5(0)2-N(R3) -, -N(R3)C(=NR4)O0-,
_N(R3)- O(=NR4) - N(RS5) -

-N(R3) C(0) 0-,_~NN(
NR4-, -C(0)-¢(0)-
Z is al kyl, swbst

al kenyl , k |,
substit uked heter
i,‘i"yl, SEst |

ut ediNar yl a
gteroaryl, hetier
het er oar yl
rterocyclyl kyI
bocyclyl oMNHs

substituted aIkyI
al kynyl, supstitu

substituted heter
aryl al kyl ,/ subst i
ubstituted aryla

het er oar
ar bocycl
HNOr substi

S

- P(0) (OR1) (OR2) ,
0-, -S, -S(0)-

- C(=NR3) -, -C(0)0-,

-P(0) (OR1) (R2), or
-S(0)2-, -C(R3R4)-,
-N(R3) -, POIZU82009/035837

JNCR3) -, - N(R3) - C(=N-OR4) -,

=NR3) - NR4-,  N(R3)

e, -N(R3)C(=NR4) -
&S)-N(R3)-, -

R3) C( 0) N( R4) -
NR4- , \- P(0
it

oal )
tute ;
Iken31

ocy, subst i
subst p+0t ed het

C(S)N(R4) - | e,
, -N(R3) C(S) -
N( R3) S( 0) 2-,

- C( =NR4) 0- \( R3) -
-N(RS)N(R4)C(O)O-
(R3

het er oat yl , |tute

ted e e ocycb
arylal

sulistitute eterocy yIaIkyI

ulkst iNut ed @ cycld %nd NH
009/111447 820 035837 , R5,
and R7 are ependen y hydro n, alky

alkenyl " substi
ted aLg,InyI het
oal kyts aryl, su

i tuted aryIaIkyI

enyl, het er o
ocyclyl, subst
tltuted car bocy IyI

N

eroarylalkyIH
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i §
O
(0]
6]
NH
01
O
io
HN
O
o]
NH
01
; or the salt, solvate, ester,

%Qg
N
0
0
NH
i
o)
io
N
o)
o)
O (
o)
io
o)
o)
NH
i
or N-oxide thereof.

The compound of claim 1 wherein

7.

A is a covalent bond;
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Y is -OR', -S(O)R', -S(O),R", -OC(O)R", -N(R")C(O)R? -NR'R?, -C(O)NR'R?,
-C(O)OR!, -S(0),NR'R?, -N(R")S(0),R?, -SR", -C(R'R*R®), -C(S)-R, -C(=NR?)-R’,
-N(R")-C(=N-OR)R’, -C(=N-OR")R?, -C(=NR")-NR’R®, -N(R")C(=NR?)R’, -N(R")C(S)R?,
N(RY)-C(0)-C(O)R?, -N(RNC(S)N(R?)-R®, -C(S)-NR'R?, -N(R")C(=NR*OR?, -C(=NR"O-
NR’RS, -N(R")-C(=NR?*)-N(RH)R’, -N(RHN(R?C(O)OR® -N(R")C(O)OR?, -N(R")C(O)NR’RS,
N(R")-C(0)-C(0)-NR’R?, -C(0)-C(0)-NR'R?, -P(O)(OR")(OR?), -P(O)(OR')(R?), or
-P(O)R'R%; and

R', R?, R® and R’ are cach independently alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkylnyl, heteroalkyl, substituted heteroalkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, arylalkenyl, substituted arylalkenyl, heteroaryl, substituted
heteroaryl, heterocyclyl, substituted heterocyclyl, carbocyclyl, substituted carbocyclyl,
heteroarylalkyl, or substituted heteroarylalkyl.

8. The compound of claim 7 wherein

Y is -N(R")C(O)R?, -NR'R?, -N(RHS(0),R?, -N(R')-C(=N-OR*)R, -C(=NR')-NR’R®,
NRHCENRHRS, -NRDHC(S)RE, -N(R')-C(0)-C(O)R?, -N(RHC(S)N(RH-R,
N(RHC(ENRHORS, -N(RY-C(=NR?)-NRR’, -N(RHN(R*)C(O)OR® -N(R")C(O)OR?,
N(RYC(O)NR’R?, or —-N(R')-C(0)-C(0)-NR*R;

X is -N(RH)C(0)-, -N(R?)-, -N(R})S(0),-, -N(R)-C(=N-OR*-, -N(R*)C(=NR")-,
NR")-C(=NRH)-N(RY)-, -NRH)C(S)-, -NRHC(S)N(R?)-, -N(RHC(ONRY-, -N(RH)C(=NR*O-
~N(R?)-C(=NR*)-N(R’)-, -N(R*)N(R*)C(0)O-, -N(R*)C(0)O-, or -N(R*)C(O)N(R"-; and

R',R?, R’,R® R® and R’ are cach independently alkyl, substituted alkyl, alkenyl,
substituted alkenyl, heteroalkyl, substituted heteroalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted
heteroarylalkyl, heterocyclyl, substituted heterocyclyl, carbocyclyl, or substituted carbocyclyl;
and

Z is alkyl, substituted alkyl, heteroalkyl, substituted heteroalkyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted
heteroarylalkyl, carbocyclyl, or substituted carbocyclyl.

9. The compound of claim 8 wherein Z is carbocyclyl or substituted carbocyclyl.
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10.  The compound of claim 8 wherein Z is alkyl or substituted alkyl.

1. A compound of formula (Ib):
M

W\{N o 5
H/
\Eg;LNJLZ
o /
H (Ib)

or a salt, solvate, ester, or N-oxide thereof, wherein

Mis Oor S; and

W and Z are cach independently alkyl, substituted alkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkylnyl, alkoxy, alkylamine, heteroalkyl, substituted heteroalkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted arylalkenyl, heteroaryl,
substituted heteroaryl, heterocyclyl, substituted heterocyclyl, heteroarylalkyl, substituted
heteroarylalkyl, heterocyclylalkyl, substituted heterocyclylalkyl, carbocyclyl, or substituted
carbocyclyl.

12. The compound of claim 11 wherein

W and Z are cach independently selected from alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkylamine, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
arylalkyl, substituted arylalkyl, heterocyclyl, substituted heterocyclyl, heteroarylalkyl,
substituted heteroarylalkyl, carbocyclyl, or substituted carbocyclyl.

13. A composition comprising a compound having structural formula (I),
Y.
“A
O
° 0
X
\
zZ

or the salt, solvate, ester, or N-oxide thereof, wherein:

A is aryl, heteroaryl, or a covalent bond,;

Y is hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkylnyl, heteroalkyl, substituted heteroalkyl, aryl, substituted aryl, arylalkyl, substituted
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arylalkyl, arylalkenyl, substituted arylalkenyl, heteroaryl, substituted heteroaryl, heterocyclyl,
substituted heterocyclyl, heteroarylalkyl, substituted heteroarylalkyl, heterocyclylalkyl,
substituted heterocyclylalkyl, carbocyclyl, substituted carbocyclyl, acyl, halo, -CN, -NO,, -OR,
-S(O)R', -S(0),R', -OC(O)R', -N(R")C(O)R?, -NR'R?, -C(O)NR'R?, -C(O)OR', -S(O),NR'R?,
-COR', -N(R")S(0),R? -SR', -C(R'R’R®), -C(S)-R!, -C(=NR?)-R', -N(R')-C(=N-OR?R®,
NRHC(S)NR’R, -C(=N-ORMR?, -C(=NR')-NR’R’, -N(R")C(=NR*NRR’, -N(R")C(S)R?,
N(R")-C(0)-C(O)R?, -C(S)-NR'R?, -N(R")C(=NR?)OR’, -C(=NR")O-NR’R’,
NRHYNRHC(0)OR® -N(R"C(0)OR?, -N(R"C(O)NR’RS, -N(R')-C(0)-C(0)-NR*R?,
-C(0)-C(0)-NR'R?, -P(0)(OR")(OR?), -P(O)(OR")(R?), or -P(O)R'R?;

X is -O-, -S-, -S(0)-, -S(0),-, -C(R’R*)-, -C(0)-, -C(S)-, -C(=NR?)-, -C(0)0-, -N(R)-,
-OC(0)-, -N(RH)C(0)-, -C(O)N(R?)-, -N(R?)-C(=N-OR%-, -C(=N-OR?)-, -C(=NR’)-NR*-,
NR)C(S)NRY-R’, -N(RHC(ON(RY-R?, -N(R*)C(=NR?Y)-, -NRHC(S)-, -N(R?)-C(0)-C(O)-,
-C(S)-N(R?)-, -N(RHS(0),-, -S(0),-N(R?)-, -N(R)C(=NR*)O-, -C(=NR*)O-N(R?)-, -N(R")-
C(=NRH-N(R)-, -N(RHINRHC(0)O-, -N(R*)C(0)O-, -N(R*)C(O)N(R*)-, -N(R*)-C(0)-C(0)-
NR*-, -C(0)-C(0)-NR*-, -P(0)(OR")-, or -P(O)R’-;

Z is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkylnyl,
heteroalkyl, substituted heteroalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
arylalkenyl, substituted arylalkenyl, heteroaryl, substituted heteroaryl, heterocyclyl, substituted
heterocyclyl, heteroarylalkyl, substituted heteroarylalkyl, heterocyclylalkyl, substituted
heterocyclylalkyl, carbocyclyl, or substituted carbocyclyl; and

R',R? R’,R* R°,R® and R are each independently hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkylnyl, heteroalkyl, substituted heteroalkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted arylalkenyl,
heteroaryl, substituted heteroaryl, heterocyclyl, substituted heterocyclyl, carbocyclyl, substituted
carbocyclyl, heteroarylalkyl, or substituted heteroarylalkyl.

14. The composition of claim 13, which comprises an ingestible composition.

15. The composition of claim 13, which comprises a food or beverage.

122



WO 2009/111447 PCT/US2009/035837

16. A method for modulating the savory taste of a composition comprising combining the

composition with at least one compound of formula (I):

Y\A
O
o ()
X\
Z

or the salt, solvate, ester, or N-oxide thereof, wherein:

A is aryl, heteroaryl, or a covalent bond;

Y is hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkylnyl, heteroalkyl, substituted heteroalkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, arylalkenyl, substituted arylalkenyl, heteroaryl, substituted heteroaryl, heterocyclyl,
substituted heterocyclyl, heteroarylalkyl, substituted heteroarylalkyl, heterocyclylalkyl,
substituted heterocyclylalkyl, carbocyclyl, substituted carbocyclyl, acyl, halo, -CN, -NO,, -OR,
-S(O)R', -S(0),R', -OC(O)R', -N(R")C(O)R?, -NR'R?, -C(O)NR'R?, -C(O)OR', -S(O),NR'R?,
-COR', -N(R")S(0),R? -SR', -C(R'R’R®), -C(S)-R!, -C(=NR?)-R', -N(R')-C(=N-OR?R®,
NRHC(S)NR’R, -C(=N-ORMR?, -C(=NR')-NR’R’, -N(R")C(=NR*NRR’, -N(R")C(S)R?,
N(R")-C(0)-C(O)R?, -C(S)-NR'R?, -N(R")C(=NR?)OR’, -C(=NR")O-NR’R’,
NRYN(RHC(0)OR®  -N(R")C(0)OR?, -N(R"C(O)NR’R?, -N(R')-C(0)-C(0)-NR’RS,
-C(0)-C(O)-NR'R?, -P(O)(OR')(OR?), -P(O)(OR")(R?), or -P(O)R'R?;

X is -O-, -S-, -S(0)-, -S(0),-, -C(R’R*)-, -C(0)-, -C(S)-, -C(=NR?)-, -C(0)0-, -N(R)-,
-OC(0)-, -N(RHC(0)-, -C(O)N(R?)-, -N(R*)-C(=N-OR™)-, -C(=N-OR’)-, -C(=NR’)-NR*-,
NER)C(S)NRY-R®, -NR)C(ONRH-R®, -N(R*)C(=ENRY-, -NRHC(S)-, -N(R?)-C(0)-C(0)-,
-C(S)-N(R?)-, -N(RHS(0),-, -S(0),-N(R?)-, -N(R)C(=NR*)O-, -C(=NR*)O-N(R?)-, -N(R")-
C(=NRH-N(R)-, -N(RHINRHC(0)O-, -N(R*)C(0)O-, -N(R*)C(O)N(R*)-, -N(R*)-C(0)-C(0)-
NR*-, -C(0)-C(0)-NR*-, -P(0)(OR")-, or -P(O)R’-;

Z is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkylnyl,
heteroalkyl, substituted heteroalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
arylalkenyl, substituted arylalkenyl, heteroaryl, substituted heteroaryl, heterocyclyl, substituted
heterocyclyl, heteroarylalkyl, substituted heteroarylalkyl, heterocyclylalkyl, substituted
heterocyclylalkyl, carbocyclyl, or substituted carbocyclyl; and
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R',R? R’,R* R°,R® and R are each independently hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkylnyl, heteroalkyl, substituted heteroalkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted arylalkenyl,
heteroaryl, substituted heteroaryl, heterocyclyl, substituted heterocyclyl, carbocyclyl, substituted
carbocyclyl, heteroarylalkyl, or substituted heteroarylalkyl.
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